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1. OPTAHM3AIIMOHHO-METOJAYECKHWA PA3IEJ

1.1. Heapb u 3212494 M3yYeHUsI Y4eOHOM THMCUUILTHHBI (MOYJIs1)
HeJIHMI/l OCBOCHMUSA ITUCHUIIJINHBI <<BLICOK0yp0BHeBOC IIpOrpaMMHUPOBAHUC) SABIIAKOTCA:

® TpHOOpECTH TEOpeTHYECKHEe U IPAaKTUYECKHE HAaBBIKM HCIOJb30BaHUS COBPEMEHHBIX  S3BIKOB
MPOrpPaMMHUPOBAHUS BBICOKOT'O YPOBHSI [T PEIISHUS MPUKJIAIHBIX 3324 B MPOPEeCCHOHATFHON AESITETHHOCTH.

e chopMUpOBaThH MPENCTABICHNE O COBPEMEHHBIX TEXHOJOTHSIX M CPEACTBAaX Pa3pabOTKH MPOTrPaMMHOTO
obecriedeHus, a TaKXKe O TeHASHIHSIX UX Pa3BUTHS,

e pacmupuTh (QyHAaMEHT 3HAaHMH B 00JacTM OOBEKTHO-OPHEHTHPOBAHHOTO W BHU3YaIbHOTO
MPOEKTHPOBAHUSI U pa3pabOTKH MPOrpamM;

® U3YyYUTh COBPEMEHHBIE METOJbl BBICOKOYPOBHEBOTO MPOTPAMMHUPOBAHUSA, LIUPOKO HCIOJIb3yeMble
BEAYIINMH pa3paboTuuKamu B cepe HHPOPMALUOHHBIX TEXHOIOTHH.

33}13‘{3MI/I M3YyUYCHMS TUCHUIIIIAHEI SBJISIIOTCSI:

[ ] I/I3quHI/IC COBpCMCHHBIX HapaIlI/IFM HpOI‘paMMHpOBaHI/IH;

® yrIyOJIEHHOE U3yUeHHUE MPUHIMIIOB 00BEKTHO-OPHEHTUPOBAHHOIO MTPOrPaMMHUPOBAHHS;

® U3y4YeHHE W CpPAaBHUTCIBHBIM aHAIM3 COBPEMEHHBIX TEXHOJNOTUH pa3pabOTKU MPOrpamMMHOTO
oOecrievyeHus ¥ TCHACHIIUN X Pa3BUTHS;

® U3yuYeHHUE CIOCOOOB JOCTYIA K JaHHBIX ¢ MOMOIIBIO CTAHJIAPTHBIX KJIACCOB OMOIMOTEK SI3bIKa BHICOKOTO
YPOBHS,

® OCBOCHHC MPOrPaMMHUPOBAHUS B MHOI033JauHBIX OMNEPAIMOHHBIX CHCTEMaX B BH3YaIbHOW cpene
MPOTrPaMMHUPOBAHUS;

® TPHOOPETCHHE PACIIMPECHHBIX MMPAKTUUYCCKUX HABBIKOB Pa3pabOTKH, OTIAIKH M TECTUPOBAHUS 00BEKTHO-
OpI/IeHTI/IpOBaHHI)IX HpOFpaMM JJIs1 OKOHHBIX OHCpaHI/IOHHLIX cpezl C HUCIIOJB30BAaHUCM CTaHI[apTHBIX KJIAaCCOB
OMOIHOTEK.

1.2. TpeGoBanus K pe3yJbTaTaM OCBOEHHUS THCHHUIJIHHBI

Kon Copepxxanue [Tnanupyemsbie pe3ysbTaTbl 00y4eHHs IO AUCIUTLTHHE
(MOyJITI0), XapaKTepU3YIOLHe dTanbl (HOPMHUPOBAHHS
KOMIIETCHIIUH KOMIIETCHIIUH KOMIIeTeHIHuil
IK-2. Cnocoben  ¢popmamuszoseiBath | [IK-2.1 3HaeT OCHOBHBIE TPHWHIMIIBI W  ITarlbl
3a/1a4¥ NPUKIaJHOW 001acTH, | IOCTPOCHHUS] MAaTeMaTHYEeCKUX MOJENEH; TpaHUIlbI
Op¥  pENIEHMH  KOTOPBIX | BO3MOKHOCTEH CYIIECTBYIOIINX METOJIOB
BOZHHMKAET  HEOOXOIMMOCTh | UCCIIEZIOBAaHUS OOBEKTOB M  MPOIECCOB; MOJENHU
HCIIOJIb30BAHUS OM3HEC-TIPOIIECCOB OpraHU3alluu JJisi UX OIEHKU U
KOJHIECTBEHHBIX i | IOCHEnyIomel  ONTUMHU3AaLUMU  Ha  NPEANPUATHAX
KaueCTBEHHBIX OLICHOK. TPUKIIA/IHOM 06acTH.

[K-2.2 YwMmeer 000CHOBHIBATh BBIOOD

MaTeMaTHYeCKOro anmapara, MPUMEHSEMOro  JUIs
dopmanuzanuu  3a7ad  OPUKIAJHOW  0o0acTw;
BBIBUTATh  TUINOTE3bl  OTHOCUTEIIBHO  3JIEMEHTOB
CTPYKTYpbl WM TOBEJEHHUS CHCTEM, IO KOTOPBIM
CYLIECTBYET HEJOCTAaTOK HCXOAHOW HH(MOpMaLNu;
MIPUHUMATh JIONYUIEHUS OTHOCUTEIBHO DIIEMEHTOB
CTPYKTYphI WIH MOBEACHUS CUCTEM, KOTOpbIE TPEOYIOT
YIPOLIEHHOTO  MpPEACTaBIeHUs MNpU  (HopMaTbHOM
OINMCAHUU; MIPOEKTHPOBATH nH(OpMaIMOHHBIE




mpouecchl M CHCTEeMbBl  C  HCIOJIb30BaHHEM
COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPEICTB;
npoektupoBaTh uHOpacTpykTypy MC npuxmamgHoin
o0J1acTH.

[IK-2.3 Buaneer npuemamMy, HPUMEHSIEMbIMU TMIpU
dbopManm3anuu  3amad4  NPUKIAQAHOW — o0jacTu,
BBINIOJTHSIEMOM € HMCIOJb30BAaHUEM  PA3IUYHOTO
MaTeMaTU4eCcKoro amnmnapara; HaBbIKAMU
(hopManM30BaHHOTO OMNHMCAHMSI O3TAaNoB padOThl U
onTUMH3AIHH TIporiecca pa3zpadbotku C u TexXHOmIorwii
NPEeANpUATHI NPUKIAAHOW 00JacTH B YCIOBHSX
HEOIPEEIEHHOCTH U PUCKA.

I1K-6.

Criocoben MIPUMEHSTh
COBPEMEHHBIE  METOABl U
HHCTPYMEHTAIbHBIE CPENCTBA
NPUKIIATHON

WHPOPMATUKH JUIS
aBTOMAaTH3AIMH U
WHPOPMATU3AIMN PEIICHUS
MPUKJIAIHBIX 33/1a9 PA3TNIHBIX
kiaccoB U co3nanus HC.

[1K-6.1 3HaeT pa3inyHble METO/BI PELLICHUS 3a/1a4 IIPU
CO3JIaHMM SKOHOMHUYECKUX MH()OPMAIIMOHHBIX CHUCTEM;
METOJIbl TPOEKTUPOBAHUS ABTOMATHU3UPOBAHHBIX U
MH(GOPMALIMOHHBIX CUCTEM JISl PELICHUs MPUKIIAJHBIX
3a/1a4; UH(QOPMAIMOHHbIE TEXHOJIOIUH, IPUMEHSEMBbIE
Ha JTanax pa3pabOTKH, MMPOM3BOJACTBA, UCHBITAHUN U
IKCIUTyaTaluy MPOAYKIUH.

[IK-6.2 VYmeer ocylecTBiIsTH BbIOOp crocoba
npeacTaBieHus WHGOpPMalMM B COOTBETCTBUU C
MIOCTABJIEHHOW 3adaueii; BUIETh U (HOPMYJIHPOBATH
npobiemy  HHPOPMAIIMOHHON  0O€30macHOCTH |
HA/IOKHOCTH, €€ aHaJIM3HPOBATh, MOJOUPATh CPEICTBA
U MeTOAbl JUIi €€ pelleHus U JUKBUAALUY;
WCIIOJI30BATh MPOTPAMMHBIE CPEJICTBA, MTPUMEHSEMbIE
Ha JTanax pa3pabOTKH, MPOU3BOJACTBA, UCHBITAHUN U
AKCIUTYaTaIuH MPOTYKIINH.

TIK-6.3 Bnaneer MeToIaMU OIMCAHUS
WHPOPMAIIMOHHBIX ~ CHUCTEM;  HaBBIKAMH  cOopa,
¢dopmanuzanuu 1 06paboTkH MHPOPMALIUK; HABBIKAMU
WCTIOJIH30BAHUS MHCTPYMEHTAJIBHBIX CpeAcTB
MIPUKIIATHOM MHPOPMATUKU CO3JIaHMS
BBICOKOHATPY)KEHHBIX ~ WH(OPMAIIMOHHBIX  CHCTEM;
KJ1accami, nakeTamu U BO3MOXHOCTSIMU
aBTOMAaTH3MPOBAHHBIX CpencTB o0ecCTIeYeHNUS;
HaBBIKAMU paboThI c UH(POPMAIIMOHHBIMH
TEXHOJIOTHSIMH, IPUMEHSIEMBIMA Ha JTamax
pa3paboTku, MIPOM3BO/JICTBA, UCTIBITAHUN U
OKCIUTYaTaIuy MPOTYKIINH.




[K-1

Croco0eH HCIIO0NIb30BaTh U
pa3BHUBaTh METObI HAYYHBIX
HUCCIEOBAHUN U
WHCTPYMEHTapHs B 00JIacTH
MIPOSKTUPOBAHUS U
yIpaBICHUS
HH(POPMAITHOHHBIMH
CHCTEMaMH B TIPUKIIAHBIX
o0macTsax

IIK-1.1 3HaeT OCHOBHBIE HOAXOBI, METOABI B 00JIACTH
MMPOCKTUPOBAHUS M YIpaBICHUS HHGOPMAIIMOHHBIMU
CuUcrecMmaMmu B HpI/IKHaI[HBIX O6JI&CT$IX; BO3MOXHOCTH
COBPEMEHHBIX  MHCTPYMEHTAJIBHBIX  CPEACTB  JUIS
MIPOCKTUPOBAHUS M YIpPaBJICHUS HHGOPMAIIMOHHBIMU
CUCTeMaMH B TMPHUKIAAHBIX O0JNACTAX; CIOCOOBI
MPEACTABICHUS HAyYHO-TEXHHYECKOW HH(POPMAIIUH.

[IK-1.2 VYmeer ucnonb3oBatb M pa3BUBaTh METOMbI
Hay4HBIX UCCIIEOBAaHUN B 00JIACTH MPOSKTUPOBAHUS U
ynpaBieHus  HWHPOPMAIIMOHHBIMA ~ CHUCTEMaMH B
MPUKJIAIHBIX 00JacTsIX; aHAIM3UPOBATH MHOCTPAHHBIE
HMCTOYHUKHU B 00JIACTH MPOCKTUPOBAHUS M YIIPaBJICHUS
NC B npukinagHeix 00JIaCTAX; MCIOJB30BaTh U
pa3BuUBaTh METOABl HWHCTPYMEHTApuid B 00JIacTH
MIPOEKTUPOBAHMS W YIpPAaBIEHUS HHQPOPMAIIMOHHBIMH
CUCTEMaMH B NPHUKIAAHBIX O00JIACTAX; MPABHIBHO
MOATr0TaBINBATh Hay4YHO-TEXHUYECKUE OTYETHI;
oQOpMIIATh pe3yNbTaThl UCCIEIOBAHUN B BUJE CTaTel
Y JIOKJIaJIOB HAa HAyYHBIX KOH(EPEHIHSIX B MIPEIMETHOM
o0acTH.

I1IK-1.3 Bnaneer
WCTIONIB30BAHUS ¥ PA3BUTHSI WHCTPYMEHTANBHBIX CPEICTB B

MPAKTUYECCKUMU HaBbIKaMH

o0macTu MPOEKTUPOBAHUS U yIIpaBIICHUS
MH()OPMAMOHHBIMU CHCTEMaMH B TPHUKJIAJHBIX 00JACTIX;
HaBBIKAMH pabOTBI B CHUCTEMax TIOWCKa WH(OpPMAIIHH,
TEKCTOBBIX TIPOIlECCOpPax, BJIEKTPOHHBIX Tabnumax, Oaszax
JaHHBIX M CHCTEMaX ITOATOTOBKH NPE3CHTALNIA.

[IK-5

[1K-5 CriocobeH ucciieqoBarhb
MIPUMEHEHHUE Pa3TUIHBIX
Hay4YHBIX MOAXOJI0B K
aBTOMAaTHU3alluU
WH(POPMAIIMOHHBIX MPOIIECCOB
1 UH)OpMaTH3ALUH
HpEANPUATHNA U OpraHu3alui

[IK-5.1 3naer pa3nuuHble Hay4HbIE TOJIXOABI K
aBTOMATH3allM  HMH()OPMAIIMOHHBIX TPOIECCOB U
nHOpMaTHU3AMA  TPEANPHUITHA W OpraHU3AlINiA;
MpoIeCC TOJATOTOBKM HWH(MOpMAIMM K TPUHITHIO
VOPABICHUECKUX PELIEHUN; TEHJIECHUUU pPa3BUTHUSA

aBTOMATH3aLNH YIIpaBICHUS IIPOMBIIIJIEHHBIMU
MPeNNPUATHIMH.
IIK-5.2 Ymeer IIPOBECTU AITOPUTMU3ALIUIO

KOHKPETHOW YINpPAaBICHYECKOW 3aJayd; MPUMEHATH
pa3jIMYHbIE HAy4dHbIE IMOAXOABl K AaBTOMATU3aLUU
MH(POPMAIIMOHHBIX TPOLECCOB M HH(pOpMaTU3ALUU
MPEANPUIATHI U OPTaHU3ALU .




[IK-5.3 Bmanmeer HaBbIKAMH TPUMEHEHHUS THUIIOBBIX
MOAXO/I0B, MPUMEHSIEMBIX TIPH aHAJIN3E, INIAHUPOBAHUHT
U ONEPAaTUBHOM  VYIOPABICHUH  JEATEIbHOCTHIO
MIPOMBIIIIICHHOTO MPEANPHUATHS; HaBBIKAMH
HCCIEAOBAaHUS TPUMEHEHHUS PA3JIMYHBIX HAYYHBIX
MOAXOMOB K  aBTOMATH3alMu  WH(MOPMAIMOHHBIX
MpOIeCCOB W HMH(POPMATHU3AIMU TPEANPUATHA U
OpraHu3alii Ha OCHOBE NMPUOOPETCHHBIX 3HAHUU U
YMEHUHN U UX PUMEHEHHS B HETUITUYHBIX CUTYalIHsIX.

1.3. MecTO0 AMCHUIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl HANIPaBJIEHUS
noaroroBku 09.04.03 «Ipukiaaanas napopmaTuka (YypoBeHb MarucTpaTypbl)»

VYyeOHas aucuuiumHa «BBICOKOYPOBHEBOE MMPOTrPaMMHUPOBAHNE» OTHOCUTCS K BapHaTUBHOW yacTh Oioka b.1.
Wsydenne y4eOHOW AMCHHIUINHBI «BBICOKOYPOBHEBOE MPOTpaMMHpPOBaHUE» Oa3WpyeTcs Ha 3HAHUSAX, YMEHUSIX U
HaBbIKaX, IMOJTYYCHHBIX O6y‘-IaIOHII/IMI/IC$1 npu HU3Yy4YCHUH OUCHUILIIINH «COBpeMeHHBIC TEXHOJOI'Nn pa3pa60TKH
IIporpaMMHOI0 obecneyeHus» 1 «MeTO,HOJ'IOFI/ISI 1 TEXHOJIOTUA IPOCKTUPOBAHUA I/IH(I)OpMaI_II/IOHHLIX CHUCTEM).

Uzyuenne y4eOHON AMCHUILTUHBI «BBICOKOYpOBHEBOE MPOrpaMMHUPOBAHHE» HEOOXOAMMO IJISI HU3YyUEHHS
mucuuiuinH «MoOuipHBIE U KpocciaTopMeHHbIe HH)OPMAIIMOHHBIE CUCTEMBI.



2. CTPYKTYPA U COAEPKAHUE IMCIIUIIJINHBI

2.1. O6beM TMCUMIIUHBI U BUABI Y4eOHOI padoThl B COOTBETCTBUM ¢ hopMaMu 00yueHUs

O0beM auCcIUIUIHHEI « BRICOKOYPOBHEBOE MMPOTPAMMHPOBAHNEY COCTABISET 4 3a4eTHBIX enuHuIy 144 qacos:

Bun yuebnoit paboTh Bcero, Ounas dpopma
4acoB Kypc, qacos
1 kypc, 2 cem.
AynutopHas pabota 00y4aronMxcs ¢ mpernoaaBaTeneM (Mo BUIaM 28 28

y4eOHBIX 3aHSTHIA), BCETO B TOM YHCIIE:

Jlexmun 8 8
[IpakTiaeckne 3aHATHSL 20 20
JlaGoparopHsbie 3aHATHS

CamocrosiTenbHast paboTa 00yJaroIIuXCst 116 116
[IpomesxyTouHnas aTTecTanus (OJrOTOBKA U Ca4a), BCETO:

Konrponbhas padota

Kypcosas pabora

3auer ¢ OIeHKOU 2 2
OK3ameH

Htoro: 144/4 144/4

OO0mas TPy I0eMKOCTh YISOHOM TUCIUILIUHBI (B Yacax, 3a4€THBIX

SIUHHUIIAX )
2.2.  ConepxxaHue AMCUHUIUIMHBI 110 TeMaM (pa3aenam)
Ne Haumenoanue pasnena Copneprxanue paszena (TeMaTuka 3aHATHH) dopmupyembie
(TembI) KOMITETCHIIHH
/I
(nHOEKC)
BcTpoeHHblE  THINBI  JAHHBIX:  IOPSAJIKOBBIE,
BEIECTBEHHBIE, CTPOKOBBIE  THUIBI  JaHHBIX,
MAaCCHUBBI, CTPYKTYpPBI, MHOXecCTBa. [Ipencrasienue
1. Pazgen 1. AJropur™bl BCTPOCHHBIX THUIIOB JaHHbIX B mnamatu OBM. | TIK-1,IIK-2,IIK-5,

00pabOTKH TaHHBIX

Onepaunu u pyHkuuu o0paboTku AaHHbIX. O630p
aJITOPUTMOB 00PaOOTKH TaHHBIX.

PexypcuBnble  omnpeznenenuss.  PexypcuBHBIE
QITOPUTMBI, (ppeliM aKTHUBALMK MOANPOTPAMM,

I1K-6




CTeK (peliMOB akTuBauu. lIpsiMas U KOCBEHHas
pexypcusi. beckoneunas peKypcust u
MepenojHeHne creka. Mrepauuss W pekypceus,
XBOCTOBAst peKypcusl. PaumonansHoe
IIPOEKTUPOBAHUE PEKYPCUBHBIX AJITOPUTMOB.

Kpurepun mnoucka. Ilouck omgHOro wu
HECKOJIbKUX 3JIEMEHTOB. JInHeHbI nouck. [louck
B Ta0JuIEe, B CTPOKE. BBICTPHIM MOUCK: OMHAPHBINA
MIOMCK, XEIIMpPOBaHUE.  AHamu3 CJIOXKHOCTU H
3¢ (HEeKTUBHOCTH aITOPUTMOB MTOKCKA.

Kpurepruu coptrpoBku. Tunsl HaOOPOB TaHHBIX
JUIsL  COPTUPOBKHM. BHYTpeHHST M  BHEIIHAA

COPTHPOBKH. Ananus CJIO)KHOCTH u
3¢ (PEKTUBHOCTH AIITOPUTMOB COPTUPOBKH. BrIOOD
ONTUMAIILHOU COPTUPOBKH. [Ty3bIpbKOBast
COPTHPOBKA, COPTUPOBKA BCTaBKaMH, COPTHUPOBKA
BBIOOPOM.

Brictpas COPTHUPOBKA, nUpaMuiaibHast

coptupoBka, coptupoBka Illemra, copTupoBka
CIIMAHUEM.

IlocnenoBarenpHblii W NpPAMOWM  JOCTYI K
¢aiinam. Kommposanue. Wupexcanus —¢aiinos.
JluneiHbIi 1 OMHApPHBII TOUCK B (aiinax.

Pa3gen 2. HeauHelHbIe
THNBI JAHHBIX

AT/: crienudukanus, MpEJICTABJICHUE,
peanmzanusi. Henuneitnple  TUNBI  JAHHBIX
(nunamuueckne ATJl), wux kimaccupukanus,
ommuna ot crarndeckux AT/l IlpencraBienus
nuHamuueckux AT/] cpencreamu Il

[TonsiTHe OJHOCBSI3HOTO chHCKa. Bcraka,
ynanenue snementa. O6xon crucka. KonbiieBsie
OJIHOCBSI3HBIE CITHCKH.

[lonatne nBycBsi3HOro cnucka. Bceraska,
ynanienne dsneMmenta. OOxox cmucka B 000WX
HanpaBieHusX. KoblieBble ABYCBSI3HBIE CITUCKH.

Tloustue CTEKa, JeKa, oYEepENH.
[IpencraBienue ¢ MOMOUIBIO AUHAMHYECKHUX U
CTaTUYECKUX CTPYKTYyp JAaHHbIX. KosbleBsie
odepeny U JIeKku. Peanusanusa qocTymna cpeacTBamMmu

MK-1,ITK-2,ITK-5,
I1K-6




A3BIKOB IIPOrPAMMHUPOBAHMUSL.

JlepeBbs, METONBI X TPEACTABICHHUS U 00paOOTKH.
[Monstne nepeBa. DYHKUMOHANBHBIA M TpaduuecKue

CrocoObl  MpeACTaBICHUs  JepeBa. OCHOBHEIC
ompeeICHUS. O6X0BI ZepeBa. WneansHO
cOaaHCUPOBaHHBIC JIepEBBSL. [Moctpoenue

ujearsHOCOAIaHCUPOBAaHHBIX JepeBheB. bamaHcupoBka
JIEPEBHEB.

[oHsTHE OMHAPHOTO NEepeBa, JAepeBa COPTHPOBKH.
OCHOBHBIC ONEpaldd Hax JEPEBBAMH COPTUPOBKH:
BCTaBKa U yJaJICHHUE 3JICMEHTOR.

[IpencraBnenue OpPUECHTHUPOBAHHBIX rpados:
MaTpHIIbI u CIIHCKH CMEKHOCTH,
00BEKTHOOPHEHTHPOBaHHOE —TpencTaBieHue. O0xox
OpUECHTUPOBAHHBIX TpadoB. 3ajaua  HaxOXKICHHS
Kparyaiiiero myTd. Anroput™ JerkcTpsl.

Pa3nen 3. [IapamiensHoe
IIPOrpaMMUpPOBaHUE

ApXI/ITCKTypa BBIYUCIIUTCIBbHBIX CHUCTEM.:
Mpuoronponeccopuas BC kak  COBOKYMHOCTH

IIpoucccopoB, IIOACOCANMHCHHBIX K
MHOFOYpOBHGBOfI I/Iepapanecxoﬁ IIaMsATH.
CXO,I[CTBa U pasjinviusg MHOTI'OITPOICCCOPHBIX
CHUCTEM. HpI/IMepH CYHICCTBYIOIUX

MHOTOIpoIecCopHbix cuctem. SMP u MPP
CHUCTEMBI, KJIaCTepHbIe cHCTeMBbl. SMP-cuctemsl,
JIOCTOMHCTBA M HEIOCTaTKU, MacCHITabUpyeMOCTh
SMP-cucrem. nUMA-cucremsr. MPP-cuctemsr.
KoMmMmyHuKkanmoHHass cpefa M TMOAXOIbl K €€
peanuzauuu. KiactepHble  TEXHOJNIOTMM  Kak
passutue MPP-cucrem.

[Iponieccet m moroku B SMP  cucremax.
Crtpykrypa u atpulyThl npouecca. [lopoxaenue u
kinonupoBanue (fork) mpomeccoB. CranmapTsl
POSIX-threads u Windows-threads, S3LIKOBEIE
peamm3anun Ha C u freepascal. Pacnpenenenue
MOTOKOB MO Tmponeccopam cpeacreamu OC wu
MIPUIIOKEHUN. 3amadHoe 51 COOBITUIHOE
yIIpaBJIcHUE BBIYHCITUTEIIEHBIM MIPOIIECCOM.
HesriTecusiemoe, BBITECHSIEMOE, KpyroBoe
(roundrobin) mnnanupoBanue. IlmanupoBaHue c
NpUBSI3KOM K BpeMeHH (time-triggered)

33,[[8.‘-11/1 CHUHXPOHU3AIUH. CocrostHHE T OHKH,

TIK-1,ITK-2,[TK-5,
T1K-6




B3aMMHBIE OJIOKMPOBKH, rpodiiema ABA. Metoabl
CUHXPOHM3AIMM IOTOKOB U ImpoueccoB B SMP-
cucreme. [lepenaua gaHHBIX MEXIY MPOLIECCAMH,
paznensemas aMsTh, 0COOEHHOCTH
UCMOJNb30BaHUSl  OOIIMX  JaHHBIX  IOTOKAMH.
MeXIOTOKOBBIE M MEXIIPOLECCHbIE  CpEICTBa
CHUHXPOHH3ALHH. Peanuzanus MEXaHU3MOB
cuaxponmsauu 3amad B OC Windows u posix-
cucremax. Cemadopsl. MproTekcel. Kputnueckue
cekiuu.  DproTekchl.  OnTuManbHBIA  BBIOOP
00BEKTOB CHUHXPOHH3AINU B peleHnu

KOHKPCTHBIX 3aa4y.

Texnonorust peanuszauuu OpenMP B s3bikax
nporpammupoBanuss C u  C++.  Mogenb
napajuleIbHOM MporpaMMbl. Mojenb JaHHBIX B
OpenMP. JupektuBbl u  omp-(QyHKIIHUH.
HNudopmanionssle U KOHGUTYpALIMOHHBIE OMp-
TUPEKTUBBL, (PYHKIMUU U MEPEMEHHBIE OKPYKCHHUS.
[TapannensHble W MOCJENOBAaTEIbHBIE O0NACTH
IIPOrpaMMbl, BJIOKEHHBIE NapaulejbHble 00JIacTH.
PacnapamuienuBanne  nukioB.  I[lapamensHbie
ceKUMu. MexaHn3Mbl CHHXPOHHU3aUU — Oapbephl,
yIpaBjeHUE NOPSAIKOM BbIIIOJHEHUS, KPUTHUECKHE
ceKuuu, 3aMku. CornacoBaHue JaHHbBIX.

Crangapr MPI (message passing interface).
bubmmorexku LAM/MPI, OpenMPI, MPICH, MPICH2.
Cpena ucnonnenus: MPI-nporpamm. Komnusiuss MPI-
nporpamm. Ilepenaga cooOmennii MEXIy OTIACIbHBIMU
MPOLIECCaMH. KonnexktuBHble  B3aMMOAEHCTBHSA
mporeccoB. I'pynnsl ¥ KOMMYHHUKAaTOpbl. BUpTyaibHbIe
torosioru.  [lepechika  pa3HOTUIHBIX  JAHHBIX.
KomOunuposanne MPI u OpenMP.

2.3. Pa3nesnl AMCIUILIMH U BHABI 3aHATHH

o IIpaktnue | CamocTosT DopMBI TEKYIIETO
e JlexumoHH P Bcero P y
HanmeHoBaHMe TEMBI TUCIUTLTHHBI CKHe ebHas KOHTPOJIS
/ ble 3aHATHA 4acoB
Lt 3aHATHS pabora YCIIEBAEMOCTH
1. ANTopuUTMBI 00pa0OTKHU JTAHHBIX 2 4 34 40 YcTHBIH ompoc
2. HenvneliHbie THITBI JAHHBIX 2 6 38 46 YcTHEI ompoc
3. [TapayienpHOE IPOrpaMMHUPOBAHKE 4 10 44 58 VYernslii onpoc




3adeT ¢ OEHKOM

HUroro: 8 20 116 144/4
2.4. I[lnanbl TeOpeTHYECKUX (JIEKIIUOHHBIX) 3aHATHI
Kon-Bo
Ne HanmeHoBaHME TeM JTEKIUM 4acoB B
cemecTpe
2 cemecTp
PA3JIEJI 1. AnropuT™Mbl 00paOOTKH TaHHBIX.
1. Beenenune B anropuT™Mbl 00pabOTKH TaHHBIX. 1
2. Pexypcus. PanimonansHOe NpOEKTUPOBAHUE PEKYPCUBHBIX AJITOPUTMOB. 1
PA3JIEJI 2. HenuHelHbIe TUITBI TAHHBIX.
1. AOGCTpaKTHBINA TN TaHHBIX. 1
2. HenuneiiHpie TUTIBI JaHHBIX (TUHAMAYECKHUE a0CTPAKTHBIE TUIIBI TaHHbIX) 1
PA3JIEJI 3. [TapaiutennbHOE IPOrPAMMUPOBAHHUE.
1. ApXUTEKTYpa BBIUHCIUTEIBHBIX CUCTEM. MHOTOMPOLIECCOPHBIE CUCTEMBI, KJIACTEPHBIE CUCTEMBI. 2
2. [Tpoueccs! u noroku B SMP cucremax. Cunxponusanus 3aaad B SMP cucremax. 2
2.5. Ilnanel npakTHYecKUX (CEMUHAPCKHUX) 3aHATHI
Kon-Bo
Ne HanmeHoBaHME TPAKTUYECKUX 3aHATUN 4acoB B
cemecTpe
2 cemecTp
PA3JIEJI 1. AnropuT™bl 00paOOTKH TaHHBIX.
1. Peanuzanus aaropuTMoB Morcka. AHaJIN3 CIOXKHOCTH U 3P (HEKTUBHOCTH aJITOPUTMOB ITOHCKA. 1
2. Peanuzanust anroputMoB copTUpOoBKU. CIIOKHBIE aITOPUTMBI COPTUPOBKH. 2
3. Ob6pabotka ¢aitnos. Kammposanue. Manexcaums ¢aiiinos. 1
PA3JIEJI 2. HenmuHelHbIE THITHI JAHHBIX.
1. OnHOCBSI3HBIE U IBYCBA3HBIE CITUCKH, METOABI X TPEACTABICHHS 1 00pabOTKH. 1
2. Crteku, ouepen U IeKH, METObI UX MIPEICTABICHUS 1 00PaOOTKH. 1
3. JlepeBbsi, METOIBI UX MPECTaBICHUS U 00pabOTKH. buHapHBIE NepeBbs. 2




4.

HepeBbs coptupoBku. OpueHTHPOBAHHBIE TPa(BbI.

PA3JIEJI 3. [lapaiuiennbHOE IPOrpaMMHUPOBAHMUE.

1. Crarnmaptel POSIX-threads m Windows-threads, si3p1koBBIe peanm3anuu Ha C u freepascal.
2. MeTo/1bI CHHXPOHHU3AIUU TIOTOKOB U TporieccoB B SMP-cucteme.

3. Texnonorus peanm3arun OpenMP B s3p1Kax porpamMvupoBanust C u C++.

4, Crammapt MPI (message passing interface). Kommusims MPI-miporpamm.

3a4yer ¢ OLEHKOM

2.6. Inanbl 1a60paTOPHBIX padoT — He MPETYCMOTPEHO.
2.7. IL1anbl caMoCTOATEIbHOI PaboThI 00YYAKOIEroCcs 0 AUCHUILIMHE (MOIYJIIO).
Dopmupy
Buns! camocrosTenbHON Tpynoem €Mble DopMbI
Ne HasBanue pa3genoB u tem
paboTHI KOCTh KOMIIETEH | KOHTPOJIS
195041
ITocnenoBarenbHbIN U
IPSAMOI JOCTYI K (aiiiam. TIK-1,ITK- N
AroputMbl 00pabOTKH YcrHbIi
P P 34 2.TIK-5,
AHHBIX oo o ompoc
a JIunelinbiii 1 OMHAPHBIN [1K-6 P
MOUCK B (haiinax.
OO0X0/1 OpUEHTHPOBAHHBIX TK-1 [T
. rpadoB. 3a1a4a HaXOXKACHUS ’ VYcrHblit
Hennueinble THITBI JAHHBIX pad N 38 2,I1K-5,
KpaTJaimero myTu. AJTOpUTM [K-6 orpoc
JelkcTphl.
MeXIOTOKOBBIE U
MEKIPOLIECCHBIE CPE/ICTBA
P P TIK-1,TTK- .
[TapannensHoe CUHXpoHU3auuu. Peanuzanus 44 2 TIK-5 VYcrHbIi
IPOrpaMMHUPOBAHUE MEXaHU3MOB CHHXPOHM3AIMU i‘[K 5 ’ orpoc
3agad B OC Windows u posix-
cHCTeMax.

3. OCOBEHHOCTH OBYYEHMNAA JIUL C UTHBAJIMJAHOCTBIO U OB3

,ZI.HSI IMOJIy4YCHUA YYalllUMHCIA, HUMCIOIIMMH OI'PaHUYCHHBIC (bI/ISI/IT-IeCKI/Ie BO3MOXXHOCTH, Ka4YC€CTBCHHOI'O
00pa3oBaHHs JOJDKHBI BBHITIONHSTHCS CICAYIONUE BaXKHBIC YCJIOBUS: YYAIIUHCSA JOJDKEH WMETh BO3MOXKHOCTH
OeCrpensITCTBEHHO IMOCeNlaTh 00pa30BaTe/IbHOE YUPEIKICHHE W HMCIIOJIb30BaTh B CBOEM OOYUYEHHM UCTAHIIMOHHBIC
00pazoBaTeIbHbBIC TEXHOJIOTHH.

Jia 0OydeHunst M KOHTPOJIS YHaIUXCs ¢ HapyIIEHUSIMU KOOPAWHAIINH JBHKEHUN TIPEyCMOTPEHO MTPOBEICHNE
TECTUPOBAHUS C UCIIOIb30BAHUEM KOMIIBIOTEPA.



Bo BpeMs aymuTOpHBIX 3aHATHI 005S3aTENBHO MCIOIB30BAHUE CPENICTB OOECTICUeHHs HATMISTHOCTH Y9e0HOTO
MaTepuanta C TOMOIIBI0 MYyJIbTUMEAUHHOTO TpoekTopa. CKOpOCTh H3IIOKEHHS MaTepuana IOJDKHA YYHTHIBAThH
OTrpaHUYCHHBIC (PU3UICCKUE BO3MOKHOCTHU CTY/ICHTOB.

4. YYEBHO-METOJIAYECKOE OBECIHHEYEHHUE CAMOCTOSTEJIBHOM PABOTBI
OBYYAKOIIINXCA

YueOHo-MeTOqUUYECKOE OOecTiedeHe TUCIIMIITTAHBI ISl OPTraHU3aANMHN CAMOCTOSITETbHOI PadoThl CTY/IEHTOB
(ComepUT TepevYeHb OCHOBHOM JIMTEPATyphl, JOMOJHUTEIBHON JIUTEPATyphl, MPOTPAMMHOTO OOCCIICUCHHS U
WHaTepHET-pecypcsl).

B pacnopspkennu npernoaBaTelieii 1 00y4aroIuxcsl IMEETCs OCHOBHOE HEOOXO0AMMOE MaTePHATbHO-TEXHUIECKOE
obopynoBanue, MHTepHET-pECYPCHI, JOCTYI K TMOTHOTEKCTOBBIM JJIEKTPOHHBIM 0a3aM, KHWKHBIA (QOHZ ONOIMOTEeKH
MOCKOBCKOI'0 TOCYITapCTBEHHOTO 'YMaHUTapHO-9KOHOMUYECKOI'O YHUBEPCUTETA.

5.  YUYEBHO-METOJAYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUS YYEBHOM

JUCHUITIJINHBI MOAY JIs)
51 Ilepeyennb 0CHOBHOM JUTEPATYPbBI
1. Kpynckuit, B. H. Teopwus anroputmMoB. BBeneHne B CII0XKXHOCTD BEIYHCICHNH ;| yaeOHOe mocodue a1 By30B / B.
H. Kpynckwmii. — 2-¢ usn., ucnp. u gon. — Mocksa : M3marensctBo HOpatit, 2024. — 117 ¢. — (Bricmee

obpazoBanne). — ISBN 978-5-534-04817-9. — Tekcr : snexTponHslii / O0pa3osarenbHas mardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/539671

2. ®emoroB, U. E. IlapamnenpHoe mporpamMmupoBaHue. Mojenn W TpHEMBI : MpakThueckoe mocobme / U. E.
®denotoB. - Mocksa : COJIOH-IIpecc, 2020. - 390 c. - (Cepust «bubnuoreka npodeccuonanay). - ISBN 978-5-
91359-222-4. - Tekcer : anexkrpoHHsbIid. - URL: https://znanium.com/catalog/product/1858781

3. ®epopos, /. }0. IIporpammupoBanue Ha sI3bIKE BHICOKOro ypoBHs Python : yuebnoe nmocobue ans By3os / . IO.
®demopoB. — 5-¢ m3a., mepepadb. u gon. — Mocksa : M3marensctBo IOpaiit, 2023. — 227 ¢. — (Bricmee
obpazoBanme). — ISBN 978-5-534-17323-9. — Tekcr : anektpoHHslii / OOpa3zoBarenbHas miatgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/532868

4. Haraesa, U. A. IlporpammupoBanue: Delphi : yueOHoe mocobue st By3oB / M. A. Haraesa, U. A. Ky3Heros ;
non penakuuei M. A. HaraeBoii. — Mocksa : M3natenbctBo FOpaiit, 2023. — 302 ¢. — (Briciiee odpa3oBanue).
— ISBN 978-5-534-07098-9. — Tekct : anekTpoHHblii // OOpa3oBareibHas miathopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/515906

5.2 IepeyeHb TOMOJIHUTETLHON JUTEPATYPHI

1. I'ycekoBa, O.M. OOBEKTHO OpPUEHTHPOBAHHOE IporpaMMupoBaHue B Java: ydeOHoe mocobue / O. WU.
I'ycbkoBa. - Mocksa: MIIT'Y, 2018. - 240 c. - ISBN 978-5-4263-0648-6. - Tekcr: snexktponHbii. - URL:
https://znanium.com/catalog/product/1020593

2. JlappumieBa, E. M. [IlporpamMMHass WHXEHEpUS W TEXHOJIOTHHM MPOTPAMMHPOBAHHUS CIIOKHBIX CHUCTEM :
yaeOHuK 1 By30oB / E. M. JlaBpumesa. — 2-e u3n., uctp. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. — 432 c.
— (Beicmiee o6pazoBanue). — ISBN 978-5-534-07604-2. — TekcT : anexktponnsiii // OOpa3oBaresbHas miardopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/491029

3. OCHOBBI MHOTOIIOTOYHOTO W TMapauIeNIbHOTO MporpaMMupoBaHus: YueOHoe mocobue / Kapemosa E.J[. —
Kpacuosp.:.C®Y, 2016. — 356 «c.: ISBN 978-5-7638-3385-0 — Tekct: oanexktponnsiii. — URL:
https://znanium.com/catalog/product/966962

4. Dupnuna, I'. M. Delphi: nporpammupoBanne B npumepax u 3azavax. [Ipaktukym : yue0.mocobue / .M.
Ounmuna, K.A. MwunopagoB. — Mockea : PUOP : UH®PA-M, 2017. — 116 c¢. — (BrIcmiee o0Opa3oBaHHE:
bakamaBpmuar). — https://doi.org/10.12737/13667. - ISBN 978-5-369-01084-6. - Tekcr : snextponnsii. - URL:
https://znanium.com/catalog/product/858775



https://urait.ru/bcode/539671
https://znanium.com/catalog/product/1858781
https://urait.ru/bcode/532868
https://urait.ru/bcode/515906
https://znanium.com/catalog/product/1020593
https://urait.ru/bcode/491029
https://znanium.com/catalog/product/966962
https://znanium.com/catalog/product/858775

5.

Hemmosa, T. U. IlporpammupoBaHre Ha S3bIKE BHICOKOTO ypoBHA. [IporpammupoBanme Ha si3bike Object

Pascal : yueoHoe nocooue / T. U. Hemmosa, C. 0. T'onosa, U. B. A6pamosa ; o pex. JI. I'. "'arapunoii. — Mocksa :
®OPYM : UHOPA-M, 2020. — 496 ¢c. — (Briciiee oOpa3oBanue: bakanaspuat). - ISBN 978-5-8199-0901-0. -
Tekcer : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1044632

5.3 IIporpammHuoe oGecneyenne
CeTeBoil KOMITBIOTEPHBIN KIaCcC, OCHAIICHHBIA COBPEMEHHON TEXHUKOM
OducHerit mporpammubril maket (Hanpumep, Microsoft Office 2003 wu Gosiee O3MHUX BEPCHIn).
Web-6paysep Mozilla Firefox unu Google Chrome
OKpaH A7 IpoeKTopa

el N

5.4 DJIeKTPOHHBbIE PeCypChI

Hauumonaneubiii  oTkpbiThiii  yHuBepcuter HWHTYUT  [Onextponueii  pecypc].  URL:
http://www.intuit.ru

Xabpaxabp [Dnexrponnsiii pecypce]. URL: http://habrahabr.ru/.

http://www.lessons-tva.info/ - Ha caiite mpejicTaBieHbl pa3iuyHble y4eOHBIC MaTepUalibl, B TOM
YHCiIe OHJIAH yueOHMKH (aBTOPCKHE KypChI) 1O JAMCHUIDIMHAM: 3KOHOMHYECKas WH(POpMATHKa,
KOMITBIOTEPHBIE CETH W TEICKOMMYHUKAIIUH, OCHOBBI 3JICKTPOHHOTO Ou3Heca, MH(OpMATHKa W
KOMITBIOTEpPHAsI TEXHUKA.

OnexrpoHHas oubaroreka: http://elibrary.ru/defaultx.asp

Java mopran Sun Microsystems — http://java.sun.com.

Programmer’s Forum: http://www.programmist.net

[TopTan pazpaborunkos anapoun;: http://developer.android.com

bubnuorexa TexHat: http://technet.microsoft.com/ru-ru/library/aa991542

OnekTpoHHas OnbIMoTeka «3HaHuym»: https://znanium.com

. DnektponHas oubnroreka «fOpaiit»: https://urait.ru/
. Hayunast anextponnas 6ubnmoteka «Elibrary.ru»: https://www.elibrary.ru/defaultx.asp

MATEPHAJIBHO-TEXHUYECKOE OBECNIEYEHUE YYEFHOM JUCHUIIINHBI (MOIYJIS)

Ne HaumenoBanue 060py0BaHHBIX Ilepeuens 060pyAOBaHUS M TEXHUYECKUX CPEJICTB OOYUESHHS
n/m yueOHBIX KaOMHETOB, JTA0OpaTOPHIA
1 IlepcoHaANIBHBIN KOMIIBIOTEP, MYJIbTUMEAUNHBII
JlexuroHHas ayauTOpUs
MIPOEKTOP
) [Tepconanpubie komnbioTeps! (IBM PC-coBmecTiMbIe)
' KomnbroTepHslit kinacc noj ynpasneauem OC Microsoft Windows,

KOMITIBIOTCPHAA CCTh, TOCTYIT B CCTh I/IHTepHeT



https://znanium.com/catalog/product/1044632

7. OIEHKA KOMIIETEHIUI IO U3YYAEMOM JUCIUAILJINHE
Ne Kpurepun ounenku
«Hey/10BJIETBOPUTEILHO) «Y/I0BJIETBOPUTEIbLHOY «XOpOUIO» «OTJIMYHO»
3HATbH
1 CryzneHT He cnocoOeH CTyZIeHT yCBOWJI OCHOBHOE CryneHT ciocobeH camocTosiTenbHO | CTyIneHT 3HaeT, IOHUMAeT,

CaMOCTOSITEIBHO BBIIENATH
HaTpaBJICHUs Pa3BUTUS COBPEMEHHBIX
TEXHOJOTHUM nporpammupoBanusi. He
3HAET TEOPHIO MOYIHHOTO
MPOrPaMMHUPOBAHHUST; TEOPHIO U
MPUHIUITBI 00 BEKTHO-
OPHEHTHPOBAHHOTO
POrpaMMHUPOBAHHS; OCOOEHHOCTH
COBPEMEHHOTO BH3YaJIbHOT'O
MPOrPaMMHUPOBAHUS; OPTaHU3AINIO
nporecca pa3paboTKH MPOrpaMMHOTO
oOecriedeHus ; MPUHIUIIBI CO3/IaHuUs U
(YHKIIMOHUPOBAHUS OOBEKTHO-
OpPHEHTHUPOBAHHBIX MTPOTPAMM.

COAEp)KaHUE MaTepuaia JUCUUILIUHBI,
HO MMeeT MPpoOebl B YCBOCHUN
matepuana. Mmeer
HECUCTEMATU3UPOBAHHBIE 3HAHUS O
HaIlpaBJICHUSIX Pa3BUTHL
COBPEMEHHBIX TEXHOJIOTUI
MPOrPaMMHUPOBAHHUS; O TEOPUU
MOZYJBHOTO IPOrPaMMHPOBAHUS; O
TEOPHUH M MPUHIIUIIAX 00BEKTHO-
OPUEHTUPOBAHHOTO
pOrpaMMHUpPOBAHMUSL.

BBIACIIATH T'JIaBHBIC ITOJIOKCHHSA B
HN3YyYCHHOM MaTcpualic.

3HaeT HamnpaBJeHUs Pa3BUTH
COBPEMEHHBIX TEXHOJIOT U
HpOrpPaMMHUPOBAHHUS; TEOPHIO
MOJYJIBHOTO MPOrpaMMHUPOBaHHS;
TEOPHUIO M PUHIUITEI OOBEKTHO-
OpPHEHTHPOBAHHOTO
IPOrPaMMHUPOBAHUST; OPTAHU3ALNIO
mporiecca pa3paboTKu
MPOrpPaMMHOT0 00eCIICUCHUSI.

BBIJIETISIET IJIaBHBIE MTOJIOKEHUS B
W3yYeHHOM MaTepHaje U criocodeH
JIaTh KPATKYIO XapaKTePUCTHKY
OCHOBHBIM HJIesSIM IPOPaOOTaHHOTO
MaTepurana JUCIHILINHEIL.

[Toka3biBaeT rmy0OKOe 3HAHHE U
MOHUMAaHHUE HAIPABJICHUS Pa3BUTHS
COBpPEMEHHBIX TEXHOJIOTUM
[IPOrPaMMUPOBAHUS; TEOPUH
MOJIYJBHOTO IIPOrPaMMHUPOBAHUS;
TEOPHH U MPUHIUIIOB 00BEKTHO-
OpPUEHTUPOBAHHOTO
MPOTPaMMHUPOBAHNST; OCOOCHHOCTEH
COBPEMEHHOT0 BU3YaIBHOTO
IIPOrpaMMHUPOBAHNS; OpPTraHU3aALUH
npoiiecca pa3paboTKH
MPOrPaMMHOT0 00€CIIeUeHHUS;
MPUHIIAIIOB CO3/IaHUS U
(YHKIMOHUPOBaHHUSI 00BEKTHO-
OpPUEHTUPOBAHHBIX ITPOTPAMM.

YMETH




CTyneHT He yMeeT NPUMEHSITh
BBICOKOYPOBHEBBIE METO/BI
NpOrpaMMHUPOBAHUs B

PO ECCHOHATTLHOM NeITeTLHOCTH,
HCTIOJIb30BaTh COBPEMEHHbBIE
TEXHOJIOTUH IPOrpaMMHUPOBaHHUS 1JIs
pelleHus TPUKIIAIHbIX 3a]a4,
pa3pabaThiBaTh IPOrPaMMHOE
oOecIieueHue C UCIOIb30BaHuEM
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHH.

CTyIeHT UCTIBITHIBACT 3aTPyTHECHUS
[P IPIMEHEHUH BBICOKOYPOBHEBBIX
METOJO0B NMPOTPaMMHUPOBAHUS B
pohecCHOHaIbHOMN NEATENbHOCTH.

CTyaeHT yMeeT IpUMEHSITh
BBICOKOYPOBHEBBIE METO/IBI
MIPOTrpaMMHUPOBAHUS B
npohecCHOHATBHOMN NEATENbHOCTH,
WCIIONIb30BaTh COBPEMEHHBIC
TEXHOJIOTHH MPOTrPaMMHUPOBAHUS
JUTS peIIeHus TPUKIIaHbIX 33134,

CTyneHT yMeeT IpUMEHSITh
BBICOKOYPOBHEBBIE METO/bI
MPOrPaMMHUPOBAHUs B

PO eCCUOHATTLHON EeATeIHPHOCTH,
HCTIOJIb30BaTh COBPEMEHHbBIE
TEXHOJIOTUU NPOrPaMMHUPOBAHUA
JUIS pelieHrs MPUKIaaHbIX 3a/1a4,
pa3pabaThiBaTh IPOrpaMMHOE
o0ecreueHre ¢ UCIOJIb30BaHHEM
COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTHH.

BJIAJETDH

CryzneHt He Bi1ajgeeT 00beKTHO-
OpPUEHTHPOBAHHBIMHU A3BIKAMHU
MIPOrpaMMUPOBAHUS BBICOKOTO
YPOBHS, COBPEMEHHBIMH
BBICOKOYPOBHEBBIMU METOIAMHU U
TEXHOJIOTHSIMH ITPOrpaMMHUPOBaHMUSL.

CryZneHT BiaseeT OCHOBHBIMU
00BEKTHO-OPHUEHTUPOBAHHBIMHU
SI3BIKAaMH [TPOrPaMMHUPOBaHUS
BBICOKOTO YPOBHSI.

CryneHT BiageeT 00beKTHO-
OpPUEHTUPOBAHHBIMHU SI3BIKAMHA
MPOrpaMMHUPOBaHUS BBICOKOTO
YPOBHS; BIaJIe€T HEKOTOPBIMU
COBPEMEHHBIMU
BBICOKOYPOBHEBBIMH METO/IaMU U

TEXHOJIOTUAMHU NPOrpaMMHUPOBAHNA.

CTyneHT BiajieeT 3HaHUSIMU BCETO
U3YYCHHOT'0 MaTepHala; BilaJeeT
00BEKTHO-OPUEHTUPOBAHHBIMHU
SI3bIKAMHU TIPOTPAMMHPOBAHHS
BBICOKOT'O YPOBHSI, COBPEMEHHBIMHU
BBICOKOYPOBHEBBIMH METOJAMH H
TEXHOJIOTUSIMU POrPaMMHUPOBAHHUSL.

KommereHnnu uim ux 4acTv He
c(hOpMHUPOBAHBL.

Komnerennyun nnm ux 4actu
copMHpOBaHbI Ha 0a30BOM YPOBHE.

Komnerenuuu unm ux 4actu
c(hopMHPOBaHBI HA CPEAHEM
YpOBHE.

Komnerenuuu unm ux 4actu
c(hopMHPOBaHBI HA BEICOKOM
YpOBHE.




8. OBPA3OBATEJIbBHBIE TEXHOJIOI'HA
WHTepakTuBHBIE 00pa30BaTE/IbHBIE TEXHOJOIMM, HCIOJIb3yeMble B AyIUTOPHBIX 3aHATHAX U
caMoCTOATENbHON paboTe 00ydaroImuXcs

C Bun3auatus | Jlcrionp3yemble HHTEPaKTHBHBIC 0GPA30BATEIBHBIC Komiyectso
eMecTp
(J1, TIP, JIP) TEXHOJOTHH 9ACOB
JI Jlekus-6ecena, TCO (MyJNbTUMEAMHHBIN TPOCSKTOP, | 8
mpesenrtanuu PowerPoint)
I1P IMpaktukym Ha  OBM, mnpobmemubiii  wmeron, | 20
2 B3aMMOOOyUEHHUE
JIP He npenycMoTpenst
Cam.pabora | OBC, JIMCTAaHIIMOHHBIE KoHcynbTanuy, | 116
B3aMMOOOYUYEHHUE B CTYICHYCCKON Cpesie
Hroro: 144

9. OLEHOYHBIE CPEACTBA JJIsI TEKYIIEI'O KOHTPOJISA YCOIEBAEMOCTHU U
MMPOMEXYTOUYHOM ATTECTAILIUH

9.1. Opranu3auusi BXOJAHOI0, TEKYIEro H MPOMEeKYTOUYHOI0 KOHTPOJIsI 00y4eHMsI
BxonHoe TecTrpoBaHKe — HE PETYCMOTPEHO.

Texyumuii KOHTpOJIb — YCTHBIM OIIpOC, 3alUTa OTYETOB IO MPAKTUYECKUM padoTram,
paboTa Ha KOMIIbIOTEpaxX B Mapax, IPE3EHTALUs B peKUME 1uasiora, padoTa B napax.
[IpomexxyTounas aTTecTanys — 3a4€T C OLIEHKOM.

9.2. TemaTuka pegeparoB, NPOEKTOB, TBOPYECKHX 3aIaHNTi, IcCe U T.IL.

He npenycMoTpeHsL.

9.3. KypcoBas paGora

He npenycmoTtpeHo.

9.4. Bonipockl K 3a4eTy ¢ OLEHKOH

1. Anropurmbl 00pabOTKH JaHHBIX.

2. BcTpoeHHBIE TUIIBI JAHHBIX: TOPS/IKOBBIE, BEMIECTBEHHBIC, CTPOKOBbIE THITHI JaHHBIX,
MacCCHBBI, CTPYKTYpPBI, MHO)KECTBA.

3. TlpencraieHne BCTPOEHHBIX THIIOB JaHHBIX B amaTu IBM. Onepauuu u GpyHKIUM
00paboTku naHHbIX. O030p aXropuTMOB 0OPAOOTKHU JIAaHHBIX.

4. Pexypcus. PekypcuBHbIe onpeeneHns. PeKypCuBHbIE alrOPUTMbI, (ppeiiM aKTHBAI[HN
NOJNPOrpamMMm, CTeK (PpeliMOB aKTUBALIKH.

5. Tlpsmast 1 KOCBEHHasl peKypcHsi. BeckoHeuHast peKypcusi U EPEIOIHEHHIE CTEKa.
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Urepanus u pexypcus, XBOCToOBas peKypcusi. ParoHanbHOe IPOSKTUPOBAHUE PEKYPCUBHBIX
JITOPUTMOB.

TTouck. Kpurepun nouicka. [Touck oJJHOT0O U HECKOJIBKHUX 3JI€MEHTOB. JINHEWHBIN MOUCK.
[MTouck B Tabnuie, B cTpoke. BeICTphIil monck: OMHAPHBIN MOUCK, XEITHPOBAHHE.

AHanm3 cIoKHOCTH U 3()(HEKTUBHOCTH aJITOPUTMOB TIOHMCKA.

Copruposku. Kpurepun coptupoBku. Tunsl Ha00pOB TaHHBIX 4TSI COPTUPOBKH.
BHyTpeHHss 1 BHEIIHSS COPTUPOBKH. AHAIN3 CI0KHOCTU U 3(PPEKTUBHOCTH aJITOPUTMOB
COpPTHUPOBKH.

Br16op onTiManbHOM cOpTUPOBKU. [1y3BIpbKOBasi COPTUPOBKA, COPTUPOBKA BCTaBKaMHU,
COPTHUPOBKA BHIOOPOM.

CroHbIE aITOPUTMBI COPTUPOBKH. beIcTpast copTupoBKa, nMpamMugaabHasi COPTUPOBKA,
coptupoBka lllema, copTHPOBKA CINSHUEM.

O6pabortka ¢aitnos. [locnegoBaTenbHBIN 1 IPAMOIt 1ocTym K Qaitnam. Kammposanue.
Wnnexcanus ¢aitnos. JInnelHblil 1 OMHAPHBINA TOUCK B (haiinax.

AOCTpaKTHBIN TUII TAHHBIX: CIICIUPUKAIS, IPESICTABICHUE, pealIn3allsl.

Henuneiinplie THIBI JaHHBIX (AMHAMUYECKHE a0CTPaKTHbIE TUIIBI TAHHBIX), UX
KJaccuuKanys, OTIIMYUS OT CTATHYECKUX a0CTPAKTHBIX THUIIOB TaHHBIX.

IIpencraBnenus: IMHAMUYECKUX a0CTPAKTHBIX THIIOB JAaHHBIX CPEIICTBAMU SI3BIKOB
MIPOrpaMMHUPOBAHMUSL.

[MonsiTre ogHOCBsA3HOTO ciMcka. BeraBka, yaanenue snementa. O6xon cnimcka. KonbieBsie
OJTHOCBSI3HBIE CIIUCKHU.

[lonsTre nByCcBs3HOTO crincka. BeraBka, ynanenue snementa. O0xo crimcka B 000wx
HanpasyieHUsIX. KonblieBble 1BYyCBA3HbBIE CIIUCKH.

ITonsiTue cTeka, neka, ouepenu. llpeacrapneHue ¢ MOMOIIBI0 IMHAMUYECKUX U CTATHUECKUX
CTPYKTYp JIaHHBIX.

Konbuesle ouepenn u nexu. Peannzanus 10CTyna cpeAcTBaMU S3bIKOB POTrPaMMHUPOBAHUS.
[onsitre nepeBa. OyHKIIMOHANBHEIN 1 TpadUdecKre CIocOObI MPEICTaBICHUS AepEBa.
OcnoBHble onpeaenenus. O0xoasl nepeBa. MneanbHo cOanaHCHPOBAaHHbIE AEPEBbA.
ITocTpoenune naeanbHOCOAIAHCUPOBAHHBIX I€PEBbEB. banaHncupoBka nepeBbeB.

IlonsTue 6GuHapHOTO EepeBa, AepeBa cOpTUPOBKU. OCHOBHBIE ONIEpPAIMU Ha/ JEPEBbIMU
COpPTHUPOBKHU: BCTaBKa U yJaJleHUE 3JIEMEHTOB.

[IpencraBienue OpUEHTUPOBAHHBIX TPa)OB: MATPHUIIBI U CIIUCKU CMEKHOCTH,
00BEKTHOOPHUEHTHPOBAHHOE MpecTaBieHue. O0X0a OpUEeHTUPOBAHHBIX rpadoB. 3amava
HAXOXXJEHUS KpaT4alilero myTu. AJroputm JelKkcTpsl.

ApXUTEKTypa BBIYNCIUTENBHBIX ccTeM: MHoronpoueccopHas BC kak cOBOKYIHOCTb
MIPOLIECCOPOB, TOJICOEAMHEHHBIX K MHOTOYPOBHEBON Hepapxudeckoi mamsatu. CXoAcTBa U
pa3aryuus MHOTOITPOIIECCOPHBIX cucTeM. [IprMepsl CyIecTBYIOIIMX MHOTOIIPOIIECCOPHBIX
CHUCTEM.

SMP u MPP cucremsl, kactepHbie cucTeMbl. SMP-crCTeMBl, JOCTOMHCTBA U HEIOCTATKH,
macmrabupyemocts SMP-cuctem. nUMA-cuctemsl. MPP-cuctembl. KoMmyHukanonsas
cpejia ¥ MoAXOobI K ee peanu3annu. KinacrepHble TeXHONOrMH Kak pazsutue MPP-cuctem.
[Iponecce n notoku B SMP cuctemax. Ctpykrypa u aTpudyThl nponecca. [lopoxnenue u
kionupoBanue (fork) mpormeccos. Cranmaptsl POSIX-threads u Windows-threads,
s3b1KOBBIE peanu3anuu Ha C u freepascal.

Pacnpenenenne moTokoB 1o mporeccopam cpeactBamu OC 1 mpriIoKeHuH. 3a1aqH0e |
COOBITHIHOE YITpaBJIeHNE BHIYUCIUTENBLHBIM MpoleccoM. HeBbITecHsieMoe, BRITECHAEMOE,
Kkpyrosoe (roundrobin) mnanupoBanue. [InanupoBanue ¢ mpuUBS3KOH K BpeMeHH (time-
triggered)

3anaun cuaxponusanuu. CoCTOSIHME TOHKU, B3aUMHBIC OJIOKUPOBKH, Ipodiema ABA.
Mertoapl CHHXPOHHU3AINA TTOTOKOB | TIporieccoB B SMP-cucteme. [lepenada qaHHBIX MEXKITY
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MpOoIECCaMH, pa3ensieMas MaMsITh, 0OCOOCHHOCTH UCIIOIB30BaHMS OOIINX JaHHBIX
MTOTOKaMH.

MeXTOTOKOBBIE  MEXIIPOLIECCHBIE CPEACTBA CHHXPOHU3AINH. Peann3aris MexaHn3MoOB
cuaxponnzanum 3aaa4 B OC Windows u posix-cuctemax. Cemadhopsl. MBIOTEKCHI.
Kpurtnueckue cekunu. @prorekcsl. ONTUMAIBHBIN BEIOOP 0OBEKTOB CHHXPOHU3AIMN B
PELICHUN KOHKPETHBIX 3a1a4

Texnonorus peanuzanuu OpenMP B sizpikax nporpammupoBanus C u C++. Mogenb
napajuieIbHON mporpaMMel. Monens qanaeix B OpenMP. [lupextuBbl n omp-(QyHKITAH.
WNudopmannonnsie 1 KOHPUTYPAITMOHHBIE OMP-TUPEKTUBEI, PYHKINN U IEPEeMEHHBIE
OKPYKECHH.

OpenMP. [NapamienasHbIe ¥ TOCIEA0BATEIbHBIE 001aCTH IIPOIPaMMBbI, BIIOKEHHBIC
napamienbHele 00aactu. PacmapannenuBanue nukiios. [lapaniensapie cekiun. MexaHu3Mbl
CHHXPOHM3aLUN — Oapbepbl, ypasieHHEe TOPSIKOM BHIITOJTHEHHUS, KPUTHYECKHE CEKIIHH,
3aMku. CoriiacoBaHue JaHHBIX.

Crammapt MPI (message passing interface). bu6muorexku LAM/MPI, OpenMPI, MPICH,
MPICH2. Cpena ucnomnerns MPI-porpamm. Kommussiiust MPI-iporpamm. Tlepenada
COOOIIEHUI MEeXAY OTACITEHBIMA MPOIECCAMHU.

MPI. KomiekTuBHBIE B3aUMOJICHCTBUS POLIECCOB. [ pyNmbl © KOMMYHHKATOPBI.

Buptyanbubie Tononoruu. [lepeckiika pa3HOTUNHBIX JaHHBIX. KomOuHuposanue MPI u
OpenMP

9.6. KOHTPOJIb 0CBOEHUSI KOMIIETEHIUIA

BI/II[ KOHTPOJIsI KOHTpOJ’[I/IpyEMbIe TEMBbI KOMHeTeHIIHI/I, KOMIIOHCHTbI

(pa3zaeJbl) KOTOPBIX KOHTPOJIUPYIOTCS

Yemuwuii onpoc 1,2,3 I1K-1,ITK-2,T1K-5, TTIK-6
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