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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbiCLLEro obpasoBaHWs NO HanpasneHUo (cneyunanbHocTK): 27.04.04 YnpaBneHve B TEXHUYECKMX
cucTemax

& OC BBefeH B aeincteme npmkasom Ne942 ot 11.08.2020 r. , gata yTBepxaeHms: 21.08.2020 r.
MecTo AucumnnHbI B CTPYKTYpe y4ebHOro nnaHa: biok 1, hopmmpyemas yyacTH1KamMy 06pa3oBaTte/ibHbIX
OTHOLLIEHWIA, NO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 27.04.04 YnipaBneHne B TEXHUYECKNX CUCTEMAX

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

ABT, npoTokon 3acefaHuns Kaeapb! No ot 31.08.2021

YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMATUKMN 1 BbIYMCIUTENBHOM TEXHWKK, NPoToKoN Ne 8 oT 31.08.2021

Pa6ouyto nporpaMmMy AMCUMNANHBI paspaboTan:
[IOLEHT, K.T.H. MaBspunos K. B.
3aBepfytoLnii kadeapoi:

[OUEHT, A.T.H. XKmyab B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kageapoi XXmyab B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Mpynna
VHanKaTopbl JOCTVXKEHMSA KOMNETEHLUNIA

MpodeccroHabHbIe MK-4.B/HA CnocobeH NpoBecTU UCCef0BaHNE U KOMMBIOTEPHOE MOLENMPOBaHUe C
KOMMETEHL MK NPVYMEHEHNEM COBPEMEHHbIX CPEeAICTB U METOL0B

MK-4.B/HA. 2 YmeeT BbI6MpaTb COBPEMEHHbIE CPEACTBA M NPOrpamMHoe obecneveHmne

4119 UCCnefioBaHUs Y KOMMNJIEKCHOM aBTOMaTu3aLmu
YHuBepcasibHble YK-1 CnocobeH 0CyLecTBAATL KPUTUYECKMIA aHanIM3 NPO6IEMHBIX CUTyauuii Ha OCHOBE
KOMNeTeHynm CUCTEMHOr0 N0oAX0/1a, BblpabaTblBaTb CTPATErMIO IENCTBUIA

YK-1. 2 3HaeT npvHUMNbI (POPMMPOBAHUA BO3MOXHbLIX BAPUAHTOB PELLIEHUS COXHbIX

3afay

2. TpeboBaHus HI'TY K nnaHnpyeMbIM pesy/ibTatam 00yyYeHUsi, COOTHECEHHbIM C
WNHAMKATOpaMu AOCTUXEHNA KOMMETEHLNIA

Tabnuua 2.1

VIHAMKATOpPbI AOCTUXEHUST KOMMETeHLMI POPMBbI OpraHM3aLnA

Pe3ynbTaTbl 06y4eHust 3aHATUI

IIK-4.B/HA. 2 YMmeeT BoIOMpATh COBpeMeHHbIE CPEACTBAa H NMPOrpaMMHOe
ofecriedeHue JIsl HCCJIEOBAHUS M KOMILIEKCHON ABTOMATH3ANMH

Bbl6|/|paTb COBPEMEHHLIE CPeEACTBA N NPOrpaMMHOE obecneyeHmne ana [NpakTnyecKme 3aHATUS;
1ccejoBaHUA M KOMMJIEKCHOM aBTOMAaTU3aLmMm CamocTosTenbHas paboTa

YK-1. 2 3naer npunnunsl GopMHPOBAHAS BO3MOKHBIX BADHAHTOB pellleHus
CJI0’KHBIX 327121

npuHUUNGI (bOpMI/IpOBaHI/IFl BO3MOXXHbIX BapMaHTOB pPeLLUEHNA C/TOXHbIX 3aday Jlekumu; MNpaKTUYecKme 3aHATUS;
CamocTosaTe/ibHas paboTa

3. CofiepXaHue 1 CTPYKTypa ANCUUNUHBI

Tabnmua 3.1
N3 Hux B AKTUBHBIE NHpnkaTopbl
Tembl nekunn Yacbl [copme npakT. hopMbl, uac AOCTVKEHUS YyebHas [eATeNIbHOCTb
noAr., vac. ' " | komneTeHuuiA

Cewmectp: 3

AnpakTuueckasn earHnLa: O6LLMe NPUHLMMbI BbIYUCAUTENNbHBIX NPOrpaMm

O3HaKoM/eHMe C
L. OcHosHble METOAR! OCHOBHbIMW MeTOAaMu
NOBbILLEHUS 3DPEKTUBHOCTHU 2 0 2 YK-1.2
MOBbILLEHUSA
nporpamm.
3(EKTUBHOCTY NPOrpaMm.
O3Hakom/eHue ¢
2. BbluncneHus ¢ nnasatoLLel BbIYMCNEHNAMMN C
TOYKOIWA, BELLLECTBEHHbIE 2 0 1 YK-1.2  |nnaBaroLLgei TOUKOW,
(hopmartbl uncer. BeLLeCTBEHHbIE (POpMaTl
yucern.
O3HaKoM/eHMe ¢ paboToii ¢
3. PaboTa ¢ maTteMaTUyecKnm maTemaTnyecKnum
conpoueccopoM. [locToMHCTBa COMNpOoLeccopom.
1 HegocTaTKnU. OCHOBHbIe 2 0 1 YK-1.2 |[ocToMHCTBA U HELOCTATKMW.
KOMaH/bl MaTeMaTU4ecKoro OCHOBHble KOMaHgpbl
conpoueccopa. MaTemaTny4ecKoro
conpotieccopa.




4. Mpwnémbl co3gaHns O3Hakom/ieHMe ¢ nprémamm
3hhpeKTUBHOTO KOZAa, CO3JaHNs 3PPEKTUBHOIO
MOBbILLEHNS TOYHOCTA W 2 0 0 yK-12 |KOA, NOBBILIEHNS TOYHOCTM
06ecreyeHns YNCNeHHOM ' 1 06ecrneyeHns YNCNeHHOM
YCTOMYMBOCTU Ha Npumepe YCTOMYMBOCTU Ha Npumepe
HEKOTOpbIX aNrOpUTMOB. HEKOTOPbIX aIrOPUTMOB.
AunpakTndeckasa eguHuLa: TeXHUKN NporpaMmupoBaHus
OsHaKoM/eHNe C
5. SIMD-pactmperis SIMD-pactLumpeHusamm
cucTeMbl KOMaHA. MNpumeps! 2 0 0 YK-1.2 P P
VCHO/Tb30BAHMS CUCTeMbl KOMaHg. [Npumepsl
' NCNoNb30BaHWA.
O3Hakom/eHue ¢
6. MocTpoeHme ah(heKTUBHBIX
ANNPOKCAMALIY (hyHKUM MOCTPOEHNEM G(PQJEKTI/IBHVI:IX
METOI0M UeBbilLésa annpoKcuMaumin yHKUMi
' MeToLoM YebblLwéBa.
Mpumepb! Ans 2 0 0 yk12 |5 “ﬁ‘e o
TPUrOHOMETPUYECKIX prMepb! A
(yHKUWiA, norapudiva TPUrOHOMETPUYECKMX
S ’ HKLUWIA, norapugma,
noKa3sarte/lbHON (hyHKLMN. (pyHKy P P
noKasarte/lbHON (DyHKLMN.
O3HakomneHue ¢
7. MNocTpoeHne speKTUBHbIX
ANNPOKCMALIV thyHKUM MOCTPOEHNEM 3(})(1)6KTI/IBHUbIX
! annpokcumaunii hyHKLUMM
MmeTofoMm lMage-YebbIlwLéBa. 2 0 0 YK-1.2 P it by 4l
MpvMep 75 hyHKLM meTozoM lNafe-YebbilwéBa.
ADKTAHIEHC Mpumep 4ns yHKUMK
' ApPKTaHreHc.
TeMbl NPaKTUYECKMX VIBHIXB | Agryupre | /IHAVKATODDI
o Hacb! (dopme npakT. | oL ae | AOCTUKeHMs YyebHasn fesaTe/IbHOCTb
3aHATUN noAr., vac. ' " | komneTeHuuiA
CemecTp: 3

AnpakTudeckasn eauHnLa: O6LLMe NPUHLMMbI BbIYUCAUTENbHBIX NPOrpaMm

1. Peanusauus Ha accembnepe
(Mcnonb3ya komaHabl
conpoLieccopa u

V3yueHne peanmnsauum Ha

SIMD-KoMaHpl) GbICTPOV 4 4 4 MK-4.B/HA. |accembnepe (MCMosb3ys
2,YK-1.2 |KomaHAbl conpoueccopa n
(PYHKLWM BO3BEJEHMSA B
SIMD-KOMaHfb!).
CTEmneHb C Lie/I0YNCIIEHHbIM
MoKa3aTesiem.
2. Peanusaums Ha accembnepe VI3VUeHMe Deavsalin Ha
(ncnonb3ya KoMaHab! MK-4.B/HA. |/ P 4
4 4 4 accembsiepe (Mcnonb3ya
conpoueccopa) apKcuHyca u 2,YK-1.2
KOMaHzb! COrMpoLieccopa).
apKKOCKHYCa.
AnpakTnyeckasn egnHuLa: TeXHUKM NMPorpaMMmnpoBaHms
3. Peanusauma Ha accembnepe
(ncnonb3ysa SIMD-KoMaH[bl) M3yyeHne peanmsaumm Ha
MK-4.B/HA.
TPUTOHOMETPUYECKMX 4 4 4 accembrnepe (Mcnonb3ys
o 2,YK-1.2
(hyHKUMIA MO MeToLy SIMD-KoMaHfbl).
YebbILWEBA.
4. Peannsaums Ha accembnepe VI3VUeHME DeaN3aLM Ha
(ncronb3ya SIMD-KoMaH[pI) 9 9 5 MK-4.B/HA. acc{3M6ne 2 (I/ICI'IOJ'IiS q
(hYHKLMW apKTaHreHc Mo 2,YK-1.2 P y

metogy Mage-Yebbilwépa.

SIMD-KoMaHfbl).

3.1 MNpakTnyecKas NnoAroToBka

Tabnuua 3.2




No TeMb! 3aHsTUN dopmbl opranusaLm CopgepXaHve NpakTUYeCcKol NOAroTOBKN
3aHATUIA (Bnabl pabor)

1 Peanunsauus Ha accembnepe (MCnonb3ys Mp BbINonHseT cnefytoLme Buabl pador:
KoMaH/bl cornpotieccopa v SIMD-KomaHpl) HanvcaHue nporpaMm Ha accembnepe
ObICTPOIA (hyHKLMM BO3BEEHMS B CTEMEHD C
LIeNI0YNCIIEHHbIM MOKa3aTesem.

2 Peanmsaumsa Ha accembnepe (MCNob3ys Mp BbINonHseT cnefytoLme Buabl pador:
KOMaH/bl COMpoLIeccopa) apKeuHyca u HammcaHue nporpamm Ha accembnepe
apKKOCUHYCa.

3 Peanmsaumsa Ha accembnepe (MCMob3ys Mp BbINonHseT cnefytoLme Buabl padoT:
SIMD-KoMaH/bl) TPUTOHOMETPUYECKNX
dyHKUMIA M0 MeToay YebbiwéBa.

4 Peanunsauus Ha accembnepe (MCnosnb3ys Mp BbINonHseT cnefytoLme Buabl padoT:
SIMD-KoMaH/bl) hYHKLUM apKTaHreHe Mo
meTogay Mage-Yebbiésa.

3.2 CamocTosiTeNlbHasi paboTa oby4aroLlerocsi

Tabnuua 3.3
o ViHAnKaTopb! Yacbl Ha YUacbl Ha
No Buabl camocTosATeNbHOW paboThl [OCTVKEHNS
< [BbINOMHEHWE [KOHCYNbTauun
KOMMETEHLUMI
Cemectp: 3
1 |lMNoarotoBska K 3aHATUAM Eﬁ'g'B/HA'Z’y 60 3

M3yyeHne KoHcnekTa nekuunid: Posk M. 3. MeToaunueckune ykazaHus no Kypey «MeMeHTbl COBPEMEHHbIX
KOMMbIOTEPOB 1 TEXHOMOMMN NPOrpaMMUpPOBaHUA» [SNEKTPOHHBIN pecypc] : y4ebHO-MeToAMYeCcKoe

noco6ue / M. 3. Posik ; HoBocmKG. roc. TexH. yH-T.- HoBocnbmpcek, [2013].- Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000180077.- 3ars. ¢ aKpaHa.

MNMK-4.B/HA.2,Y

K-1.2 48

2 |MoparoToBKa K aTTecTalmm

3

CamocTosTeNbHOe U3yUeHne nuTepaTypbl: Posk M. 3. MeToanueckue ykazaHus no Kypcy «eMeHTbl

COBPEMEHHbIX KOMMbIOTEPOB 1 TEXHO/OTMM NPOrpaMMMUPOBaHUs» [SNEKTPOHHBIN pecypc] :

y4yebHO-MeToAMYecKoe nocobue / M. 3. Posk ; HoBocK6. roc. TexH. yH-T.- HoBocnbumpck, [2013].- Pexxum

poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000180077.- 3ars. ¢ sKpaHa.

3.3 TexHonorunsa oby4yeHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLMXCS, a TAKKe NPOBeAeHNSs
KOHCYNbTaLuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
[JesATenbHoCcTb VH®hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM M
HhopmmpoBaHme Cpefia aneKTpoHHOro 06yyeHmst HI' TY
KOHCcynbTMpoBaHme Cpefia aNeKTPOHHOro 06yyeHns HI'TY
KoHTponb Cpefia aneKTpoHHOro 06yyeHmst HI' TY
PasuellieHme yeoHbIX Cpefa aneKTpoHHOro obyyeHus HI'TY; 9bC
MaTepuanioB
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHVe akTBHbIX (PopM

1 |Jlekums B hopmMe ANCKYCCUM

KpaTtkoe onucanne npuMeHeHH:




2 | TpeHunr

KpaTtkoe onucanne npuMeHeHHs :

4. MpaBuna aTTecTaLum 06y4aroLLMXCs M0 ANCLUMINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas cUcTeMa
(BPC), no3BondtoLLas BbICTaBNATb OLIEHKM MO TPaAULMOHHON LwKane n 15-ypoBHeBoli ECTS.
Kpatkas nHpopmauums o bPC npvseseHa B 1a6n. 4.1.

Moapo6Has nHhopmaums o BPC npmBoamTcs B MpunoxeHun Nel K paboyei nporpamme.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATeIbHOCTY 06yyaroLmxcs 6ann MakcrmanbHbIn 6an
CemecTp: 3
IIpakxmuueckue 3anamus: 20 40
3avem: 30 60

KOHTponupytoLLme MaTepuans - CIMCOK BOMPOCOB

B Tabnuue 4.2 npecTaBneHo COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLMUMNIIHBI.

Tabnuua 4.2
do
Kogabl pmel
o KOHTpPO/IA
KOMMeTeH MNHAnKaTopbl JOCTUXKEHUA KOMMNETEHLNIN
umn 3auet
MK-4.B/ [MK-4.B/HA 2. ¥YMeeT Bbl6MpaTh COBPEMEHHbIE CPECTBA M MPOrpaMMHOE 0GecrieveHmre s +
HA |vccnesoBaHys M KOMMIEKCHOM aBToMaTM3aLmum
YK-1 |YK-1 2. 3HaeT npuHumMnbl (hopMUPOBAHUA BOSMOXHbBIX BAPUAHTOB PELLEHMS CMOXHbIX 3a4au +

®OH/] OLIEHOYHBIX CPEACTB MO AVUCLIMMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Pomanckuii, C. O. Beicokonmpou3BoauTenbHble BraucieHus : yueoHoe mocoodue / C. O.
Pomanckuii. — Xab6aposck : [IBI'YIIC, 2019. — 104 ¢. — Tekcr : anekTpoHHsbIi // JIaHb :
3MeKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/179359 (nata
obpamenus: 18.04.2022). — Pesxum goctymna: 1isi aBTOPH3. MOJb30BaTENIEH.
[lononHUTeNbHas nnTepaTypa
1. MansBsko A. A. IlporpamMmHOe oOecriedeHre BEICOKOTPOU3BOAUTENBHBIX BhIuncieHnid. Y. 1 :
KoHCIeKT jaekumii / A. A. Manseko ; HoBocu6. roc. rexH. yu-T.- HoBocubupck, 2013.- 97, [2] ¢. :
un., Ta0m..- Pesxxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000182343
VIHTepHeT-pecypchbl

1. Crimpravo.ru : kpuMuoaoru.pd [DIeKTPOHHBIN pecypc| : HaydHas CeTh : cailT. — Pexum
noctyrma: http://crimpravo.ru/. — 3ari. ¢ 3xKpaHa.

6. MeToauueckoe 1 NporpaMMHoe obecriedeHre, MHHOPMaLMOHHbIE TEXHOIOr K

6.1 MeTogunyeckoe obecreyeHne




1. Posk M. 5. Metoanueckue yka3aHus 10 Kypcy «JIeMeHThl COBPEMEHHBIX KOMIIBIOTEPOB U
TEXHOJIOTUH IMPOrPaMMHUPOBAHUS» [ DIEKTPOHHBII pecypc] : yueOHO-MeToarueckoe nocodre / M.
2. Posik ; HoBocu®. roc. TexH. yH-T.- HoBocubupck, [2013].- Pexxum moctyma:

http://elibrary nstu.ru/source?bib_1d=vtls000180077.- 3arx. ¢ skpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Ontepaumonnas cuctema Microsoft Windows

2 Pacumpenue Visual Studio ais mapanieasHOro mporpaMMUPOBAHUS TSI CUCTEM C OOIIei
namsTeio openmprtl.org OpenMP

3 cuctema s pa3paboTku mporpammHoro odecrieuenust Ha s3bike C++ CodeGear / Embarcadero
Technologies C++Builder 2007 Professional R2

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTBNeHM 06pa3oBaTeNbHOrO NpoLecca Mo AUCUMNANHE NPUMEHSAIOTCA 31EMEHTI
AVCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOJONMMi, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3NEKTPOHHOIN MH(OPMaLMOHHO-06pa3oBaTenibHOM cpeabl HITY.

7. MaTtepuanibHO-TeXHUYECKOe 0becneyeHune

KomnbloTepHbIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbloTepHbIi Knacc (KomnbtoTepsl KomnbloTepbl 06beANHEHbI B NTOKA/IbHYO
00befJMHeHbI B /IOKa/IbHYH CETb C BbIXOLOM B |CeTb C BbIXOAOM B Internet
Internet )




