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1. Hesn 1 3a1a44 M3yYeHUs] AU CHUNINHBI.

1.1 Ileab ocBOEHUS TUCIHUILIAHBI.

Llenpro Kypca ABIISIETCSI U3yYEHHUE MaTeMaTuyeCKUX MOJIENIEH, METO/I0B, COBPEMEHHBIX TEXHOJIOIHM
MapajuieIbHOTO TPOTPAMMHPOBAHUS, TPUOOPETCHHE YMEHUN W HABBIKOB HCIIOJIb30BaHUS Ha
MIPAKTUKE CPEICTB Pa3pabOTKH W Cpel BBIMOJHEHUS MapalielbHBIX MPOrpaMM I PELIeHUsS
TPYAOEMKUX BBIYMCIUTEIbHBIX 33/1a4.

1.2 3apaun qUCHMUILINHEIL.

OCHOBHBIMU 33JlauaMU Kypca SIBJIIETCSI OCBOCHHE CIICAYIOIINX TEM:
— BBsezaenue B mapayiesibHyr0 00paboTKy JaHHBIX.
—  IIpuHUUITBI TOCTPOCHHUS MMAPAUICIbHBIX BEIUUCIUTEIHHBIX CUCTEM.
— Opraau3zanusi mporpaMM Kak CUCTEMBI IPOIECCOB.
— IlapamrensHO€ TPOrpaMMUPOBAHKE JIJIsI CUCTEM C OOIIEH TaMAThHIO.
— Cucrema MPI.
— IIpunnumsl pa3paboTKu MapaieIbHbIX aITOPUTMOB M IIPOTPAMM.
— Mopenn QyHKIHOHUPOBAHUS MapalieIbHBIX POTPAMM.
— [lapannenpHble QJITOPUTMBI PEIICHUS TUTIOBBIX 3a7a4.

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 Ilepedyenb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JMCHHUILJIMHE, 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 ()YHKIIMOHAIBHOTO ¥ 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 HAMPABIECHNUN ITPOrPaMMHUPOBAHMUS;
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7) COBPEMECHHBIMU HHCTPYMECHTAILHBIMU CPEICTBAMHU TAPAJUICIIbHBIX BEIYMCIUTEIBHBIX U
CYIIEPKOMIIBIOTEPHBIX CUCTEM.

N3ydenne nanHON y4eOHOUM NUCHIUIUIMHBI HAPABICHO Ha ((OPMHUPOBAHKE Y OOYJAIOIIUXCS

KOMITETEHIINH

No

IL.II.

1

Nunexc
KOMIIETEHIIN U

OIIK-7

I1K-5

ConeprkaHue KOMIETEHITUH (WA €€ YacTH )

CIIOCOOHOCTBIO HCIIOJB30BATh 3HAHMSI OCHOBHBIX 1),
KOHIENTYaJbHBIX MOJOKEHUH (YyHKIMOHAIBHOTO,
JIOTUYECKOTO, OOBEKTHO-OPUEHTUPOBAHHOTO U
BHU3YyaJbHOTO  HAIIPaBICHUM  IIPOrpaMMHUPOBAHMS,
METOJIOB, CIOCOOOB M CPEACTB  pa3pabOTKu
IIPOrpamMM B PaMKax 3TUX HallpaBICHUI

FOTOBHOCTBIO K  HCIIOJB30BAHHIO ~ COBPEMCHHBIX 2)
CHCTEMHBIX [POTPaMMHBIX CPEJICTB: ONEPALHOHHBIX 3)
CHCTEM, OIEpPAlMOHHBIX M CEeTEeBBIX 000JI0YEK,
CEPBHUCHBIX IPOIPaMM

2. CTpyKTypa U cofepkaHue AUCHHUIINHBI

2.1 PacnpenesieHue TPy10€éMKOCTH JUCHUILIMHBI 110 BUIaM padoT.

3Hare Ymetbh Bnanets

5)  6)

4 0

OO0mast Tpyno€MKOCTh TUCIMILIMHEI cocTaBisieT 3 3a4.ea. (108 wacoB), ux pacmpenenenue
o BUAaM padoT mpenctaBieHo B Tabmuie (A ctyaeHtoB ODO).

Bun yuebnoit pabotbl Bcero CemecTpsl
4acoB (uacel)

KonTakTHas padora, B TOM 4ncJje:

AyauTOpHBIE 3aHATHA (BCEro):

3aHATHA TEKIUOHHOTO TUIIA 16 16 -

JlaGopaTtopHbie 3aHATUS 32 32 -

3aHATUS CEeMUHAPCKOTO THUIIA (CEMUHApHI,
MPAKTHYECKHUE 3aHSITHSI)

HNnas koHTaKTHAsA padora:

Kontposbs camocrositenbHoil paboTsl (KCP) 2 2

ITpomexyrounas arrecraius (MKP) 0,3 0,3

CamocTosiTeIbHAA paﬁoTa, B TOM 4YHuCJI€C:

Kypcosas pabora

[TpopaboTka yueOHOro (TeOpeTHYecKoro) Marepuaa 4 4 - - -
BrimonHene nHANBHYaNbHBIX 331aHUH (ITOJr0TOBKA 16 16 i i i
cooOIIeHUH, Tpe3eHTauil)
Pedepar - - - - -
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 2 2 - - -
KoHTpoJib:
IToaroToBKa K SK3aMEeHY 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAA | 9 |59
padora
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 [Moacyer uncina Pi. peleHue 3a1a4

METO/IbI YMHOXEHHE MaTpULIbl Ha BEKTOP.
[apajUIeIbHOTO | YMHOXEHHE MaTpHLL.
MIPOrpaMMHUPOBaH

us

No Paznen Tema nexnuu ConepxaHue JeKIuu

JEKIT

uu

1. ITpuHIUIIBL Apxutekrypa OrpaHudeHus Ha 4acTOTy MPOLIECCOPOB U
MOCTPOCHHUS napayienbHbIX MHOTOSI/IEPHOCTD, CIIOKHBIE U TIPOCTHIE SpA.
napajyieIbHbIX  BBIYUCITUTEIIBHBIX [Tytu noctukeHus napauienusma:

BBIUMCIUTENBH CHCTEM - KOHBeiepsl, apasienbHas padoTa y3ji10B

BIX CUCTEM npoueccopa, npepeiBanus, DMA;
- A7Ipa, TOTOKU U MPOIIECCHI;
- MYJBTUIIPOLIECCOPHOCTD, O0I1Asl TaMSTh;
- MYJBTUKOMITBIOTEPHI, pa3essieMasi MaMsTh.
Cucremaruka OnuHHa, 1eTaau3anusl.
Crarndeckasi 1 JUHaAMHYECKast KOHBeepu3alus.
BekTopHbIe BRIUNCICHUS.
Brruncnenus na GPU.
[Tpumepsl CynepKOMITBIOTEPOB U KIIACTEPOB.
OO6cy>xaeHue 3a/1a4 napaiesIbHOro
IIPOrpaMMHUPOBAHUS U TapajlIeIbHbIX BEIYUCICHUH.

2. [TpuHUMIIBI MonenupoBanre 1 MozpenupoBaHUE M aHAJIW3 apAJIIEIbHBIX
[IOCTPOCHUSA aHau3 BBIYMCIICHHI:
napajyieIbHbIX IapaJuIeIbHBIX - rpad omeparuu-onepan bl
BBIYUCIIUTENIbH  BBIYUCIICHUHN - OMpeJIeNIeHNEe BPEMEHHU BbITIOTHEHUS
BIX CUCTEM napajieIbHOTO alropuT™Ma

- yckopeHue, 3 (HEKTUBHOCTh U CTOMMOCTb,
MIpUMEPHI

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

3. [Tapannensunoe Ilpomecchr u motoku, [Iporeccst u mortoku. CocrosHue nmotoka. Kontekcr
nporpammupoB  Windows npoiecca 1 noroka. Jleckpunropsl. [lotoku sigpa u
aHue B MoJib30BaTeNbCckue  moToku.  Omepauuu — Han
cucTeMax ¢ npoueccamu 1 morokamu B Windows.
oOmieit
NaMATbIO

4. [Mapamnensnoe Ilpomeccet Unixm  Omneparnuu Hajx mpoieccamMud W notokamu B UniX.
nporpamMmmupoB notoku Pthreads, [TnanupoBanue, aJTOPUTMBI IJIAaHUPOBAHMUSL.
aHue B IJITAHUPOBAHUE U Kpurepun ounenku. CunxpoHusanus. Pemenune
CUCTEMaX C CUHXPOHU3AIHS 3aJaud  B3aUMHOIO HCKItodeHus. Kpuruyeckue
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o0meit
MMAMSATBIO

[TapannensHoe
IpOrpaMMHUpPOB
aHue B
CHUCTEMAaX C
oOmieit
NaMATbIO

[TapannensHoe

IpOrpaMMHUpPOB
aHUE Ha OCHOBE
MPI

[TapannensHoe
MIpOrpaMMHUPOB
aHUE Ha OCHOBE

MPI

Bsenenune B
METOJIBI
napasieIbHOTO
MIPOTPAMMUPOB
aHus

Bsenenune B
METOJTBI
[apajuieIbHOTO
MPOTPAMMHUPOB
aHus

OpenMP

MPI

MPI

2.3.2 3aHATHSA CEMHHAPCKOIO THUIIA.

He npenycmorpensl

2.3.3 JlaGopaTopHble 3aHATHA.

No
3aHs
THS

1.

Paznen

[TapannensHoE
IporpaMMHpPOBa
HUE B CUCTEMaAxX
¢ obmeit
HaMATBIO

[TapamnensHoe
IIpOrpaMMHupOBa

Tema nmaGopatoproro CopeprxaHue 1a60paToOpHOTO

3aHATUA

ITotoxu Windows.

IToroxu Windows
3amaya 1 u 2.

cekimu u cemadopsr  Windows. MproTeKchl B
Linux.ITpobiaeMbl CHXpOHM3ALKUU: TOHKH, TYITHKH,
3a0pOIIICHHBIC 3AMKHU.

Mogenb, crnenupuKanus W IPUMEPHI
o6ubmuorexu OpenMP.

paboThI

Monens, cnenudukaius u npuMmepsl padotsr ¢ MPI.
Ornepanuu nepeaayu JaHHbIX.

Tuner B MPL.  Tpynmsl,
BUpTYyasibHbIE Tonoioruu MPI.

KOMMYHHKATOpbl H

YMHOXEHHE MaTPULIBI HA BEKTOP.

YMHOXEHUE MaTpuL.

OnTumuzanus OJHOIIOTOYHOTO YMHOXKEHHUS: KEIl
nporueccopa, memset.

JlenTounas cxema, mpumep MPI.

YMmHOkeHHe Mmarpui: anroput™m dokca, anropurm
KsHHOHa.

Marpuunoe npeacrasienue rpagosn. 3agada Moucka
BCEX KpaT4yauIlnX IyTEH.

®opma
TeKYyLIero
KOHTPOJIA

3aHATUA

Pa36op npumepoB paboTkI ¢
MOTOKAMHU, KPUTHUECKUMHU
CEKLHUAMHU U ceMaopamu.

pEeIICHUC 3a1a4

Peanuzanus yMHOXKEHUS
BEKTOpa Ha yucio. Peanuzarus

pemICHUC 3a1a4
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10.

11.

HHUC B CUCTEMAX
¢ o01en
IIaMATBIO

[TapannensHoe
porpaMmmMupoBa
HUE B CUCTEMax
¢ obmeit
NaMSThIO

[TapannensHOE
pOrpaMMHUpPOBa
HUE B CUCTEMax
¢ o01en
NaMATbIO

[TapannensHoe
IporpaMmMupoBa
HUE B CHCTEMax
¢ obOmeit
NaMSThIO

[TapannensHOE
IPOrpaMMHUpPOBa
HUE B CUCTEMax
¢ o01en
MaMAThIO

[TapannensHOE
IPOrpaMMHUpPOBa
HUE B CHUCTEMax
¢ o01en
MaMAThIO

[TapamiensHoe
IIpOrpaMmMHupOBa
HUE B CUCTEMax
¢ o01en
aMAThIO

[TapannensHOE
pOrpaMMHUpPOBa
HHUEC B CUCTEMAX
¢ o0miei
HaMATBIO

[TapamiensHoe
IIpOrpaMmMupoOBa
HUE B CUCTEMax
¢ o0I1eH
aMAThIO

[TapamnensHoe
IIpOrpaMmMHupOBa
HUE B CUCTEMax
¢ o01meH
aMAThIO

IToroxu Windows
3agaya 3 u 4.

ITotoku Pthreads B
Linux.

IMTotoxu

Pthreadszagaua 1 u 2.

IToToku

Pthreadszagaua 3 u 4.

Bsenenue B
OpenMP.

OpenMP 3anmava 1 u
2.

OpenMP 3anaua 3 u
4,

[Toroku Java.

Java3zagaua 1 u 2.

CKJIIPHOTO YMHOXKCHHUSI
BEKTOPOB.

Peanuzanus yMHOXKEHUS
MaTpHIIbl Ha BEKTOP.
Peanuzanus yMHOXKEHUS
MaTpHil.

Paz6op npumepoB paboThI ¢
HOTOKAMH U MBIOTEKCAMH.

Peanu3zanus ymMHOKEHUS
BEKTOpa Ha yucio. Peanuzamus
CKaJISIPHOTO YMHOXKEHHUSI
BEKTOPOB.

Peanusanus ymMHOXKEHUSA
MaTpHIIbl Ha BEKTOP.
Peanusanus ymMHOXKEHUSA
MaTrpHil.

Paz6op mpumepos.

Peanuzanus yMHOXKEHUS
BEKTOpa Ha yucio. Peanuzamus
CKaJIIPHOTO YMHOXXEHHS
BEKTOPOB.

Peanusanus yMHOXEHUS
MaTpulbl Ha BEKTOP.
Peanusanus ymMHOXEeHUS
MaTpHuLl.

Paz6op npumepos.

Peanuzanus yMHOXKEHUS
BEKTOpa Ha yucio. Peanuzarus
CKaJIIPHOTO YMHOXKEHHUSI
BEKTOPOB.

pE€IICHUEC 3a1a4

pemiCHUC 3a1a4

pEIICHUEC 3a1a4

pemicHucC 3aaa4

pemiCHucC 3aa1a4

peUiCHueC 3a1a4

pemICHUC 3a1a4

peUiCHue 3a1a4

pCeICHUC 3a1av1



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

Hepe‘leﬂb yqeﬁﬂo-MeTogmqecm)ro o0ecrneuyeHu AUCHHUIIINHBI 110

Ne Bug CPC .
BBINIOJTHEHHIO CAMOCTOSITeJIbHOH padoThl
[puHMnIsI [TporpammupoBanue Ha JAVA [Teker] : yuebnoe nmocobue / C. I.
IIOCTPOEHUS Cununa, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
IapajuIeIbHbIX ®enepaunn, Kydbanckuii roc. yH-T. - Kpacnonap : [KyOanckuii
BBIYUCIIUTEIBHBIX rocyaapcTBeHHbI yHuBepcurert], 2016. - 117 c. : uin. - bubauorp.: c.
1 |cucTem 116. - ISBN 978-5-8209-1215-3
CranaapTsl 0pOpMIICHHS UCXOAHOTO KOa IPOTpaMM U
COBPEMEHHbIE HHTEIPUPOBAaHHBIE CPeJIbl pa3paboTKU MPOrPaMMHOTO
obecmieuenus: yueb.-meron.nocodue. FO.B. Konbios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuomap: Kybauckuii roc.yu-t, 2017
[MTapannensHoe [TporpammupoBanue Ha JAVA [Teker] : yuebnoe nocobue / C. I.
IIpOrpaMMHUpPOBaHUE Cununa, A. B. YBapoBa ; M-Bo o6pa3oBanus u Hayku Poc.

B cUCTEMAaX C 00LIen
IIaMATBIO

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

Cranmaptsl 0)OpPMIICHHSI HCXOHOTO KO/Ia MMPOTPaMM 1
COBpPEMEHHBIE MHTETPUPOBAHHBIE CPE/Ibl Pa3pabOTKH MPOrPAMMHOIO
obecnieuenus: yueb.-meroa.mocoowue. 0.B. Konbios, A.B.YBapoga,
C.I'Cununa [u ap.] — Kpacnonap: Ky6anckuii roc.yH-1, 2017

[TapannensHOE
MporpaMMHUpOBaHUE
Ha ocHoBe MPI

[TporpammupoBanue Ha JAVA [Tekcr] : yueOHoe nocodue / C. I
Cununa, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
®enepanuu, Kydanckuii roc. yH-T. - Kpacnonap : [Kybanckuii
rocynapcTBeHHbld yHuBepceuter], 2016. - 117 c. : mi. - bubauorp.: 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 CPE/Ibl 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 OTPAHUYEHHBIMHU BO3MOXHOCTSMHU 3710poBbsi (OB3) mpemocraBisitorcs 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 muIL ¢ HapyIISHUSIMH CTyXa:

— B miedaTHoi popme,

— 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
00yJaronmxcs.

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 MajblX TpyIH, pa300p MpaKkTHYECKUX
3a/1a4 U KEHCOB.

[Tpu 0OyueHuu UCHONB3YIOTCS CelyIoIHe 00pa3oBaTeIbHble TEXHOIOTHU:

— TexHonmoruss KOMMYHUKAaTHBHOTO OOy4eHMsT — HampaBlieHa Ha  (QopMHpOBaHUE
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU CTYIEHTOB, KOTOpas siBisercss 0a30BOM, HEOOXOAMMOM ist
a/1anTaluy K COBPEMEHHBIM YCIIOBUSAM MEXKYIBTYPHOW KOMMYHHUKAIUH.

— TexHomorusi pa3HOypoBHEBOro (nuddepeHupoBaHHOr0) 0O0yueHUsT — MpeArnonaaraeT
OCYIIECTBJICHUE [I03HABATEIILHON JIEATENBHOCTU CTYACHTOB C YUYETOM MX HHAWBHIYaJbHBIX
CHOCOOHOCTEH, BO3MOXHOCTEH W HHTEPECOB, MOOUIPSAsS HMX pPEaln30BbIBATh CBOW TBOPUYECKUI
noreHuuan. Co3gaHue W MCIONb30BAHUE JAMATHOCTUUYECKHUX TECTOB SBISETCA HEOTHEMIIEMOMN
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonorusi MOIyIbHOTO OOY4YEHHsI — MIPEyCMaTPUBAET JIEJICHUE CONIEPIKaHUs TUCITUTINHBI
Ha JIOCTaTOYHO AaBTOHOMHBIE pa3zielbl (MOY/IN), HHTETPUPOBaHHbIE B OOIINI KypC.
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— MHuadopmanmonHo-koMmyHuKkarmonusle  texHojgorun (MKT) -  pacmupsior  pamku
00pa3oBaTeNbHOTO IpoIecca, MOBBIMAS €ro IMPaKTHUYECKYI0 HAIpPaBIEHHOCTb, CIIOCOOCTBYIOT
MHTCHCU(UKALMM  CaMOCTOATENbHOM pabOThl yyalluXCsi W MOBBIMIEHUIO I03HABATEIbHON
aktuBHOCTH. B pamkax KT Bblaenstorcs 2 BUia TEXHOJIOTUMN:

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

— UVHTepHeT-TEXHOJIIOTMH — TNPEAOCTaBIAIOT IIUPOKAE BO3MOXKHOCTH Ul IIOMCKA
uH(pOpMaIuH, pa3padOTKU HAYYHBIX TPOEKTOB, BEACHHUS HAyYHBIX HCCIICIOBAHHM.

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

— IlpoekTHass  TexXHOJIOrMS — OpPUEHTHpPOBAaHA HAa  MOZCIUPOBAHHE  COLMAIBHOIO

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

— TexHomorusti 0oOyueHMsI B COTPYJHMUYECTBE — pealu3yeT HAC0 B3aUMHOIo oOydeHus,
OCYILECTBIISAA KaK MHANBUAYAIbHYIO, TaK M KOJUIEKTUBHYIO OTBETCTBEHHOCTH 3a pelIeHUe YIeOHBIX
3ajad.

— MHrpoBas TexHOJIIOTHA — IO3BOJSAET pa3BUBaTb HABBIKM PACCMOTPEHHs psla BO3MOXKHBIX
Croco0OB pelIeHus1 MpoOJeM, aKTUBU3UPYS MBIIUICHUE CTYIEHTOB U PacKpbiBas JUYHOCTHBIN
MOTEHIMAJ KayKA0I0 y4allerocs.

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

KommuiekcHOE HCIONIB30BaHME B YUEOHOM MpOLIECCE BCEX BBILNIEHA3BAHHBIX TEXHOJIOIUM
CTUMYJIUPYIOT JINYHOCTHYIO, MHTEJUIEKTYaJIbHYl0 aKTUBHOCTb, PAa3BUBAIOT I103HABATEJIbHbBIE
IIPOLIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMIETEHLUH, KOTOPBIMU JIOJDKEH oOsafarh Oymyluuid
CIELIUAJIUCT.

OcCHOBHBIE BU/Ibl UHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIHH BKIIIOUAIOT B CE05:

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

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

— aHaJM3 KOHKPETHBIX CHUTYalMil - aHalu3 peallbHbIX NpPOOJEMHBIX CUTYallui, HMMEBIIUX
MECTO B COOTBETCTBYMOIIEH 001acTu npodeccuoHaabHON JesATENTbHOCTH, W TOUCK BapUaHTOB
Jy4YIINX PEIICHNH;

— pa3BUTHE KPUTHYECKOTO MBILIUIEHUS — OOpa3oBaTesibHAs JESITENbHOCTh, HAlPaBJIE€HHAs HA
pa3BUTHE Yy CTYICHTOB Pa3syMHOIo, pe(IeKCHBHOTO MBINUIEHUS, CIIOCOOHOTO BBIABUHYTH 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 CAMOCTOSITEIBLHON pabOThl. DTO 00YCIOBIEHO TEM, YTO MPHU MCCIECTOBAHNU 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 HHTEpaKTUBHBIE 00pa3oBaTelbHbIC
Cemectp | Bug 3anarus MHTEPAKTUBHBIX
TEXHOJIOTUHN
4acoB
3aHsaTHs B pexXUMax B3aMMOJICUCTBUS
8 JI, JIP «mIpemnojiaBarelib — CTYAEHT» U «CTYOEHT — 12
CTYJIEHT»
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KOJINYECTBO
Hcnonk3yemble HHTEpaKTUBHBIE 00pa30BaTebHbIE
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. OueHo4YHbIE CPeCTBA A/ TEKYIIero KOHTPOJISl yCIIeBAeMOCTH 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 IPOTPAaMMHUPOBAHHSI BBITIOIHUTE YETHIPE 3aJaHUs: YMHOXKEHHUE BEKTOPA Ha YKCIIO,
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 BBIUHUCIICHUH HEOOXOMMO 3aMepSTh Ha OTHOM,
JIBYX W YETHIPEX MMOTOKAX, 3alUCaTh B TAOIHILY U MPOAHATM3HPOBATh.

2. [IpoekTsl.

CryneHTaM npeuiaracTcsi BBIIIOJIHUTD IPOEKTHI B KOMaHJaxX 2-3 4e0BeKa, OATOTOBUTH U
3aIIUTHUTH JTOKJIAJ 10 TEME ITPOEKTA, OATOTOBUTH TE3UCHI IS YYaCTHS B CTYIEHUECKON
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 ITPOU3BENICHUE BEKTOPOB;

- YMHOXXECHHUE MaTPULI;

- HAX0XJCHUE MUHUMYMa;
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[TpotecTrpoBath Ha 60JIBIIIOM 00BEME JaHHBIX U CPABHUTH C OJTHOIIOTOYHOMN pean3alueii.

2. OpenCL

C nomomibto OpenCL BBINOJHUTE OAHY U3 ONEpaIui:

- CKaJILIPHOE IIPOU3BENICHUE BEKTOPOB;

- YMHOXCHHUE MaTpHILI;

- HaXOKJCHNE MUHUMYMa;

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

3. Nvidia Cuda

C nomomipto Nvidia Cuda BBITOTHUTE OJTHY U3 OTICPALTHA:

- CKQJIIPHOE TIPOU3BE/ICHNE BEKTOPOB;

- YMHO)KEHHUE MaTPHIL;

- HaXOXKJICHHE MUHUMYMA,

[TporecTrpoBaTh Ha OOJILIIOM 00BEME JTAHHBIX U CPABHUTH C OJTHOMIOTOYHON peain3alnei.

4. WebCL

C omoripio WebCL BBITOTHATE OTHY U3 OTIEPAIIHIA:

- CKaJIIPHOE IIPOU3BE/ICHUE BEKTOPOB;

- YMHOXEHHUE MaTPHILI;

- HaXOKJCHNE MUHUMYMa;

[IporecTrpoBaTh Ha 00JILLIOM 00BEME TaHHBIX U CPABHUTH C OJIHONIOTOYHON 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 0OJIBIIIOM 00bEME JAHHBIX U CPABHUTH C OJTHOMIOTOYHON peain3aluen.

7.TBB

C nomomnibto TBB BEINOMHUTE OAHY U3 ONE€pauii:

- CKQJIIPHOE MPOU3BEJICHUE BEKTOPOB;

- YMHOKEHUE MaTpHULL;

- HAXO0KJICHUE MUHUMYMa;

[TporecTupoBaTh Ha OONBIIOM 00bEME JaHHBIX U CPABHUTH C OJTHOTIOTOYHOM pean3ainei.

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

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

10*. Peanu3oBath npuMep napauieibHOW 00padoTku qaHHBIX cpeactBamu Trik DSP wmm
STM32F4 DSP.
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11*. Peasm3oBaTh nons3oBaresbekue nmotokn mrt OC Linux uinm Windows.
12*. Peann3oBaTh MHOTOITIOTOYHOCTh Ha MUKpOKOHTpoJuiepe STM32 (siampo Arm Cortex).

13*. 3amava B karanore 1.NStars — HOMCK ONTHMAIBHOTO MapIIPyTa U TAPaMETPOB MUCCHH TI0
HCCIJIEIOBAaHUIO 3B€3/1 U IOUCKY BHE3EMHOM JKHU3HH.

14*. Peanu3oBath MporpaMMmy ImoMcKa ONTHMAaJIbHON pa3pe3Ku 3a1aHHOTO IPSIMOYTOJIbHUKA (JIEHTA)
WJIM MHOXKECTBA 33J]aHHBIX MPSAMOYTOJIbHUKOB (JIUCThI) HA MHOXKECTBO 3aJIJaHHBIX BBITYKJIBIX
MHOTOYTroJbHUKOB. [Ipu pa3peske Bce 3a1aHHbIE BBITYKJIbIE MHOTOYTOJIbHUKHY HE JTOJIKHBI
nepecekarbcs. bosee onTuManbHON cuMTaeTcs Ta pa3peska, Ipu KOTOPOH BbICOTA
HCII0JIb30BAaHHOT'O NPSMOYIOJIbHUKA MEHBIIIE (JIEHTA) MM KOJIMYECTBO UCIIOJIb30BaHHBIX
MPSIMOYTOJIBHUKOB MEHBIIIE (JIUCTHI).

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

16*. PeannzoBate nmapasmienbsHOe 00y4eHNE U Paclio3HaBaHUE H300paKeHNH CBEPTOYHBIMU
HeHpOHHBIMHU ceTsiMu 110 O6a3elmageNet.

17*. Peanu3oBaTh mpo3payHo napauiesbHoe Berauciienue findall, label wim ucTuHHOCTH peanKaTa
B SWI Prolog ¢ ucnons3oBanuem norokosB Ha CPU uinu GPU.

18*. PeannzoBaTh OMONIMOTEKY [Tl MPO3paYHBIX MapamienbHbix Beiuucienunit 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 JIJ1s1 aBTOMaTUUYECKOTO YIpaBleHUs KaMaHusMu B SHaekc Jupekr
JUIsL UHTEPHET-Mara3uHoB.

22*, Peanu3oBaTh 06yquI/Ie " pacClio3HaBaHUEC IroJIOCOBBIX KOMAH/I JJIs1 MOOMIBHBIX 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 U JaHHBIM JaTYNKOB PACCTOSHUS B peaIbHOM BPEMEHH.

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

26*. Peain3oBaTh MalInHHOE 06yquI/Ie OINTUMAaJIbHOM NOXOAKH HA MECTHOCTH JJI1 MHOTOar€HTHOM
CUCTEMBI XCKCAIIoa0B.

27*. Peanu3oBaTh MalllMHHOE 00y4Y€HHE ONTUMAJIbHBIX TApaMEeTPOB €3]I5l [0 JTUHUU JIJIS
MHOT'OAar€HTHOW CHUCTEMBI KOJIECHBIX POOOTOB.

28*. Peanu3oBaTh CHCTEMY paclo3HaBaHUS )KECTOB O JaHHBIM OT MEPUATKU C JaTYNKaMU U3rubda
Ha Manblax.

29%*. Peann3oBaTh CHCTEMY paclo3HaBaHUS JKECTOB 110 JAHHBIM OT JATYUKOB cMapT(OHA.
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30*. Peanmn3oBaTh CUCTEMY COCTABJICHUS ONTHUMAJIBHBIX PacIIMCaHui A7 paKybTeTa.
31*. Peanmu3oBarh NOJACHCTEMY TUTAHUPOBaHUS OTITYCKOB /it CRM.

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

33*. Peanu3oBath cepBep Ui yIpolieHHoi Bepcun mporokoia ModBus o TCP/IP (6unapHblii 1
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 CPECTB JJIA NMPOBeJeHHUs MPOMEKYTOYHOM aTTecTalNM.

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

[TK-5 roToBHOCTBIO K MCIOIB30BAHUIO COBPEMEHHBIX CHCTEM TIPOTPAMMHBIX CPEICTB; OMEPAIHOHHBIX
CHCTEM U 000JI0YEK, CEPBUCHBIX MIPOTPAMM.

OIIK-7. crtocoOHOCTBIO HCIONB30BATh 3HAHMS OCHOBHBIX KOHIENTYAJIBHBIX MONIOKEHHH (YHKIIHOHAIBHOTO,
JIOTHYECKOTO, OOBEKTHO-OPUECHTUPOBAHHOTO W BH3YaJbHOTO HAIMPABICHUH IMPOrPaMMHUPOBAHUS, METOIOB,
CIOCO00B U CPeACTB pa3pabOTKU NPOrpaMM B PaMKax 3THX HalpaBlICHUH

Bonpoch! 1J1s1 IPOMeKYTOYHOM aTTECTAIMU 110 UTOTaM OCBOEHHS TUCHHUILINHBI:

1.YpoBHU pacnapaijieIMBaHUsl BBIYMCICHHUI: HE3aBUCUMOCTbD Y3JI0OB,
KOHBEHEpHU3allKsl, IApaJUICIbHbBIE U PACIIPEACIICHHBIC BEIYUCICHHUS.
Onpenenenne NOHATHN: apaJUIEIbHbIE BBIYUCIEHUS, CYTIEPKOMITIBIOTED,
KJIacTep.

2.Heo0x0auMoCTh BEICOKOITPOU3BOUTEIbHBIX BEIUMCICHUH. [IpndarHbI
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 TPOU3BOIUTEIBHOCTH IPOLIECCOPOB 3a CUET KOHBEHEpU3alUH.
VYcnoBus onTUMabHOTO (PYHKIIMOHUPOBAHUS KOHBEHepa.
5.CynepkoHBelepHbIE U CylepCKalsipHbIe Mpolieccopbl. Brinenenue
He3aBucUMO paboTaromux yerpoiicts: U, FPU, MMU, BPU.

6.[1oBBIIIEHNE TPOU3BOUTENBHOCTH MPOIIECCOPOB 3a CUET BBEICHUS
Kour-namsatu. Kommm: enunsiii, ['apBapckuit, ¢ npsMoii 3anichio, ¢ 00paTHOM
3aMKCBIO.

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

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

10.Tumnb! B3auMoEHCTBHUS MPOLIECCOB: COTPYAHUYAIOLINE U KOHKYPHPYIOIIHE
npouecchl. Kputnueckue cekium, B3aMMHOE UCKITIOYEHHE TIPOLECCOoB (3a1a4).
[Tpo6sembl, BO3HUKAIOIIKE PU CHHXPOHU3ALIMH 3a/1ay.

15



11.MexaHu3mbl B3aMMOJIEUCTBUS IPOLIeCCOB. Pa3aensieMast naMsTh.
12.MexaHu3MBbI B3auMoelcTBUS mpoiieccoB. CeMadophl.

13.MexaHu3Mbl B3aUMOACHCTBUS MporieccoB. CUTHAIBI, COOBITHS.

14.ITotoku (autH, threads). CpaBHeHue ¢ porieccaMmu. Pecypcsl, IPHOPHUTETHI.
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 OTIEPALIUH HAJl HUMU.
Mpiorekcsl B POSIX Threads.

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

paHra nporecca 1 konuuectsa 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 KonnextusHble B3aumosencTBus npouecco MPIL. Ilepenaya nanHbIx oT
OITHOTO Tporecca BceM mpoiieccam. CO0p TaHHBIX Ha OHOM IPOIIECCE CO BCEX
IIPOLIECCOB.

23.KomnektuBHbie B3aumoeicTBus npoueccoB MPI. O6o01mennas nepenada
JAHHBIX OT OJIHOTO Iporiecca BceM mporeccam. OO000IIeHHbIH cO0p TaHHBIX 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 ITponsBoansie Tunbl B MPI. Kapra tuna. XapakrepucTuku tumna.
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.ITpousBoxubie Turbl B MPL. HIeKCHBIH crocob co3manus. 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: o011as XxapakTeprucTuKa, MOAEIb IPOrpaMMUPOBaHUS,
MOJIEJb IaHHBIX, IOCIIeI0BaTeNIbHbIE U NapaJuleibHbIe 001aCTH, 3aMep
BpPEMEHH.

35.Texnonorust OpenMP: MacTep-1oTOK, NOTYyYEHUE paHra, KOJIMYECTBA IIOTOKOB,
KOJIMYECTBA MPOLIECCOPOB, 3aJJaHIe KOJIMYECTBA MTOPOKIAEMBIX TOTOKOB,
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 KOMMYHUKAIIUU 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 Ipoleccopamu cetu. llepenaya 1aHHBIX OT OJJHOTO
IpoLeccopa BCEM IMPOLECCopaM CEeTH.

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

41.01eHKa TPYIOEMKOCTH OIepalluii epeaayd JaHHBIX ISl KITACTEPHBIX CUCTEM.
Monenbs X0OKHH.

42 I'pad «omepanuu 1 OTepaHIbl» U BO3SMOKHOCTH paclapaslieInBaHus
BBIYHCIICHUI, MUHUMAJILHO BO3MOXKHOE BPEMSI BBIIIOJIHEHHUS MTapaJIeIbHOTO
anropurma. [Ipumep.

43. IToTOKM ¥ MPUMHUTHBBI CHHXPOHH3AIIMU Java.

44. TlapamienapbHOE MPOrpaMMHUPOBAHKE M TPaH3aKIMOHHas namsTh B Clojure.

D®OC npoMeXyTOYHOM aTTECTalMyd COCTOUT M3 BOIPOCOB K 3K3aMEHY M 33Ja4 TEKYILEro
KOHTPOJIS IO TUCIUILINHE.

DK3aMeH 10 JUCUUIUIMHE MpecieayeT LeNb OUEHUTh paboTy CTyAeHTa 3a Kypc, MOJydeHHE
TEOPETUYECKUX 3HAHWN, HMX MPOYHOCTh, PA3BUTHUE TBOPUECKOTO MBIIUICHUS, MpPUOOpETEHHE
HaBBIKOB CAMOCTOSITEJIbHON pabOThl, YMEHHE IPUMEHATHh IOJYUYCHHBIC 3HAHUSA MJIS PEIICHUS
MPAKTHYECKHX 3a]ay.

®dopMa TpoBeICHUsI IK3aMEHa: MMCbMEHHO, MUCHbMEHHO.

DK3aMeHaropy MPeNoCTaBIsAETCA MPaBO 3a/aBaTh CTyACHTaM JOIMOJIHUTENbHbIE BOMPOCHI MO
BCEU y4eOHOM MporpaMMe JUCIUTIIIUHBI.

Pesynbrar cmaum sk3aMeHa 3aHOCHTHCS MPENoaBaTelieM B HK3aMEHAlMOHHYIO BEIOMOCTh U
3a4ETHYIO KHUXKKY.

OueHuBaHME YPOBHS OCBOEHHUS JUCLUUILIMHBI OCHOBBIBAE€TCS HA KayeCTBE BBIIOJIHEHUS
CTYIEHTOM 3a/lad 3a CEeMECTp, WHIUBUIYAIbHOTO 3aJaHus / MPOEKTa M OTBETOB HAa BOIPOCHI
9K3aMeHa. 32 OTBETHI Ha BOIPOCHI SK3aMeHa faetcs 10 20 6aios.

0 0anji0B: HEMOHUMAHWE CYIIHOCTH H3JIaraéMbIX BOMPOCOB, TPyOble OIIMOKH B OTBETE,
HEYBEPEHHbBIE U HETOYHBIE OTBETHI HAa IONOJHUTEIbHBIE BOIIPOCHI 9K3aMEHATOPOB.

1-10 6annoB: 3HaHME U TOHUMAHWE OCHOBHBIX BOMPOCOB MPOTPAMMBI, CTYICHT YyKazal
HamnpaBlieHUE pPelIeHHs] UHIUBUAYAIbHON 3aJaui; YaCTUYHO OTBETUJI HA J[Ba BOMpoca OujeTa Uiu
JIOCTATOYHO TTOJIHO OTBETHJI XOTSI OBl HA OJTUH BOTIPOC.

11-15 6annoB: TBEpABIE W OCTAaTOYHO TOJHBIC 3HAHHUS BCETO MPOTPAMMHOIO MaTepuala,
MOCJIeI0BaTeNIbHBIC, TPABUWIbHBIE, KOHKPETHBIC OTBETHI HA MOCTABIICHHBIE BOMTPOCHI ITPU CBOOOTHOM
pearupoBaHMM Ha 3aMeyaHus IO OTAEJbHBIM BOMNPOCAM; JIOCTATOYHO IOJHO OTBETHJI Ha JiBa
BOIIpOCa.

16-20 6GayuioB: TyOOKHME WHCUYEpIBIBAIOIIME 3HAHWSA BCEro MPOTPAMMHOIO Marepuana,
JIOTUYECKH TOCIIE0BaTeNbHbIE, MOJHbIE, TPAMMATUYECKH MPABUIIbHBICE U KOHKPETHBIE OTBETHI Ha
BOMPOCHI SK3aMEHAIIMOHHOTO OHIIeTa U IOTIOJHUTEIbHbIE BOPOCHI.

Kpurepun onenku:

Orenka
YIOBIETBOPUTEIBHO Xopomo OtinuHO
ot 70 1o 79 6amnos ot 80 1o 89 OamnoB 90 niu Oonee 0anIoB

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 HHBaJIWJaM H JIMOaM C OTpaHUYCHHBIMHU BO3MOXHOCTIAMHU 3J0POBLEA
npeaoCTaBIACTCA NOMMOJIHUTCIIBHOC BPEMS IJId ITOATOTOBKU OTBETA HA 3K3aMCHE,
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— NPU TPOBEACHUU MPOIEAYPHl OIICHUBAHHS PE3YJIbTaTOB OOYYEHUS HHBAJIHMIOB W JIUI C
OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI MPEIyCMATPUBACTCS HCIIOJIB30BAHHE TEXHUYCCKUX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3H C MX HHIUBHUIYaIbHBIMH OCOOCHHOCTSIMH;

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

[Iporienypa olleHWBaHMS PE3YJAbTaTOB OOYYEHUS HMHBAIMIOB W JIMIl C OTPAaHWYCHHBIMH
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. IlepevyeHb OCHOBHO¥ U 1ONOJHHUTEJIbHOI y4eOHOH JUTEePaTypbl, HEOOX0AUMOM 1151
OCBOEHMS JUCHMILIUHBI.

5.1 OcHoBHas JauTeparypa:

1. IlporpammupoBanue Ha JAVA [Tekct] : yue6Hoe mocobue / C. I'. Cunuia, A. B. YBaposa ; M-
BO oOpasoBanus u Hayku Poc. @enepannu, Kydbanckwuii roc. yH-T. - Kpacnomap : [Kybanckwii
rocyaapcTBeHHbIN yHuBepcutet], 2016. - 117 c. : wi. - bubmuorp.: c. 116. - ISBN 978-5-8209-
1215-3

2. Typanpuyk, K.A. [1apamnensHoe nporpammupoBanue ¢ nomouisio si3pika C# / K.A. Typanbuyk.
- 2-e m311., uctp. - Mocksa : Hanmonaneubiit OTkpeiTeiid YauBepcutet «MHTYUTy, 2016. - 190 c.
: ni1. ; To e [DneKkTpoHHBIM pecypc]. -

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

3. CagenbeB B. A. , IlIteiin6epr b. . PacnapannenuBanue nporpamm: yueOHuk. M3aarenscTBo
OxHoTO denepansaoro yauBepcuteta, 2008. 192 ctp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book id=240965

4. OCHOBBI BHICOKOIIPOU3BOAUTENIBHBIX BhIUKCIeHUH : yueOHOoe mocobue / K.E. Adanacwes, C.B.
Cryxonos, B.B. Mansiuenko u ap. - Kemepoo : KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET,

2012. - T. 2. TexHONIOTHYU MapaJUIeTHLHOTO MporpamMmmupoBanus. - 412 c. - ISBN 978-5-8353-1246-
7 ; To xe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232204

Jl1st OCBOCHMS IMCLUIUIMHBI MHBAJIMAAMU U JIMLIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTIMHU
310pOBbEA UMCHOTCA U3AaHUA B DJICKTPOHHOM BUJIC.
5.2 lonotHMTEIBHAS JIUTEPATypa:

1. AunexceeB, A.A. OCHOBBI MapajuIeILHOTO TPOTPAMMHUPOBAHMUS C HCToab30BaHueM Visual Studio
2010/ A.A. Anexkcees. - 2-e u3., uctp. - Mocka : HanimonaneHblid OTKpBITEI YHUBEPCUTET
«HHTYUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1

18



http://biblioclub.ru/index.php?page=book&id=429098
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2. Teopus u mpakTHKa MapauieIbHBIX BRIYUCICHHH : yaeOHOe mocobue / ['eprens, Buxktop
[TaBnoBuu ; B. I1. I'eprens. - M. : BUHOM. Jlaboparopust 3HaHuii: IHTepHET- YHUBEPCUTET
Nudopmarmonnsix Texnomorwuii, 2007. - 423 c.

3. BrruncnurenbHas MatemMaTHKa U CTpyKTypa anroputmos / B.B. BoeBonun; Bi. B. BoeBonus ;
Mock. roc. yH-T uM. M. B. JlIomoHoCOBa. - 2-¢ u3n., ctep. - [M.] : U3narenscTBO MOCKOBCKOTO
yHuBepcurterta , 2010. - 166 c.

6. Ilepeyenb pecypcoB MH(POPMALHOHHO-TeTeKOMMYHHUKAIMOHHOI ceTn «AHTEepHeT»,
HeoOXOIMMBIX /1J151 OCBOEHMSI THCIMIIINHBI
- Yuebnsiii kypc CS338. MHOronponeccopHble BHIYUCIUTENBHBIE CUCTEMBI U TAPAJUIEIBHOE
pOrpaMMHUPOBaHNE
http://www.hpcc.unn.ru/?doc=98

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

- Hurepner-Yuusepcurer CynepKkoMIblOTEpHBIX TexHonorui
http://hpcu.ru/

- YueOHble KypChl HHTEPHET-LIEHTPA CUCTEMBI 00pa3oBaTebHbIX pecypcoB B obmactu CKT
http://hpc-education.ru/?q=node/19

7. MeTonnueckue yKazaHus J1Jis1 00y4aIOLIUXCS M0 OCBOECHHIO I CHMILIMHBI

[Ipu pemennu 3a1au 1a00paTOPHBIX padbOT CTyAEHTaM PEKOMEHAYETCSI O3HAKOMHUTHCS,
CKOMITMJIMPOBATH U BBIMOJIHUTH IPUMEPHI KOJ1a, pa3padoTaHHbIE BTOPOM Y4eOHON IPOTrpaMMBl.

[Tpu pemenun 3ama4 € ucnonszoBanueM OpenMP u MPI pekoMenayeTcst 03HAaKOMHUTBCS C
MarepuajaMy 1 npuMmepamu U3 Kypca CS338. MHoronpoueccopHble BHIYACIUTENIBHBIE CHCTEMBI U
napajuleIbHOE IPOrpaMMHUPOBAHUE.

B kadecTBe cucteM nporpaMMUpOBaHuUs JJis PEeIIeHUs 3a]ad U U3Yy4EHUsI METOJI0B U
QJITOPUTMOB, IPUBE/ICHHBIX B JIEKIHX, PEKOMEHYETCsI HCIIOIb30BaTh HA MPAKTHUECKUX 3aHATUSIX
U TIPH CaMOCTOATENIbHON pabore kommusTopel Microsoft VisualC++ wim GNUGCC. s
3 PEeKTUBHOTO MPOrpaMMHUPOBAHUS PEKOMEH IyeTCs HCIIOIb30BaTh BCTPOCHHBIN oTiIaquuk Visual
C++ nwmm, npu ucnionb3oBanuu GCC, GDB. Taxke neooxonumsl 6ubmuorexku POSIX Threads u
MPI (nanpumep, MPICH2 i OpenMPI).

8. IlepeueHb MH(POPMAIHOHHBIX TEXHOJIOTHIi, HCMOJIb3YeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeJHLHOIO MPoIecca Mo JUCIUTLINHE

8.1 IlepeyeHs MHPOPMALTMOHHBIX TEXHOJIOTHIA.

— IIpoBepka noManiHUX 33JlaHU U KOHCYJIETUPOBAHUE MOCPEACTBOM JIEKTPOHHOM MOUTHI U
colMaJIbHOU ceTh BKOHTaKTE.
— Hcnionb3oBaHue 3MIEKTPOHHBIX MPE3EHTAIMI NpU MPOBEACHUH MPAKTUUECKUX 3aHATUMN.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecIeYeHH .

1. Kommunsitops! si3eika C/C++: Microsoft Visual C++ win GNU GCC;
2. bubmuoreka POSIX Threads;

3. bubnunorexa MPI (nanpumep, MPICH2 unu OpenMP);

4. Java, Clojure.

19


http://www.hpcc.unn.ru/?doc=98
http://nncc.unn.ru/?id=1035
http://hpcu.ru/
http://hpc-education.ru/?q=node/19

5.IIporpamMmmHOe obecrieueHne 1t 0€30IacHOTO OTOOPAKEHUS TTPE3CHTAIHI

8.3 llepeyenb HHGPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouHno-nipaBoBast cucrema «Koncynsrant [Tmroc» (http://www.consultant.ru)
2. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajibHO-TeXHHYecKasi 0a3a, He0OX0AMMAasA ISl OCYIeCTBJICHUsSI 00Pa30BaATEILHOIO

npouecca 1mo IMmCuuIJInHe

MarepuanbHO-TEXHUYECKOE 00eCIeueHne JUCITUTIIIUHBI U

No Bug pabor
OCHAIICHHOCTh
1. JIekunoHHbIE 3aHATUS | AyauTopus, YKOMIUIEKTOBaHHAs CHeLUATU3UPOBAHHON
MeOeIbI0 M TEXHUYECKUMU CPEACTBAMU O0yUCHHUS
2. JIaGoparopHble 3aHATUSA | AyAUTOpHS, YKOMIUIEKTOBaHHAs CHeLHATU3UPOBAHHON
MeOenpl0 M TEXHWYECKUMH  CpEACTBAaMU  OOy4YeHHs,
KOMIBIOTEpaMH, MPOEKTOPOM, MPOTPaMMHBIM 00ecIieueHuEeM
3. Texymmii ~ KOHTpOJb, | AynuTtopus, YKOMILJICKTOBaHHAs CIIeUaTM3UPOBAHHOM
MIPOMEKYTOUHAS MeOenpl0 M TEeXHWYECKHMH  CpEICTBaMH  OOydYeHus,
arTecTarys KOMITBIOTEpaMH, MPOTPAMMHBIM 00ecrieueHHEM
4. CamocTosiTenbHast Kabuner 1y camocTosTEeNbHON  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHHMKOH C BO3MOXKHOCTBIO MOAKIIIOUCHHS K

cetn «/HTEpHET»,IPOrPAMMOM 3KPAaHHOIO YyBEIWYEHUA U
00ECIEeYEeHHbIH JOCTYIIOM B 3JIEKTPOHHYI HH()OpMalMOHHO-
00pa30BaTebHYIO CPEly YHUBEPCUTETA.
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