MUWHHCTEPCTBO OFPA3OBAHUS U HAVKU
JIOHELIKOM HAPOIHOM PECITYBJIMKU
I'OCYJJAPCTBEHHOE OBPA3OBATEJILHOE VUPEX IEHUE
BBICIIEI'O [TPOPECCHOHAJIBHOI'O OBPA3OBAHMUSI
«JOHELIKMW HALIMOHAJIbHBI TEXHUYECKWIA YHUBEPCUTET»
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PABOYAS ITPOI'PAMMA JTNCIUAITIMHBI
b1.B.10 «ITAPAJUJIEJIBHOE ITPOI'PAMMUWPOBAHUE»

(KOZ[ 1 HAaUMCHOBAHHUEC TUCHUITIIMHBI COTJIACHO y‘le6HOMy nnaHy)

Harmpasnenune noarotoBku: 01.03.04 ITpukiagHas MmaTeMaTUKa
(KOJL 1 HAMMCHOBANHE HAMpABICHHS TOATOTOBKH / CIICIHATBHOCTH)
HanpasnenHocts (poduib): «IIpuknanHas MaTeMaTHKa U KHOEPHETHKA
(HaMMCHOBaHME OIS / MATHCTEPCKOH IIPOrpaMMBbl /CIICHIHATH3aLIMI)
[Tporpamma: OakayiaBpuat
(6axamaBpuaT, MArICTpaTypa, CTIEHATHTET)
dopma 00ydeHUsI: O4YHast
{OWHax, 3a01Has, OHO-3a0THaN)
®dopma o0ydyeHUs: OYHas
Cemectp(n) 7
OO11ast TPYA0EMKOCTB B 3.¢./9acax 2.5/90
KonrtakTHas paboTta (4ac.), B TOM 4HCIIE: 36
JeKiuu (Jac.) 17
nJabopatopHbie paboThI (Yac.) 17
IpaKkTUYeCKHue (CEMUHAPCKUE) 3aHATHS (Yac.)
CamocTtosiTenbHas padoTta (4ac.), B TOM YHCIIE: 54
KypCoOBOIi poekT(padoTa) (cemecTp/gac.) -
KonTpoas (3x3aMeH, yac./3a4€T) 3a9ET

Jonenk, 2023 r.



2

Pabouast mporpamma mucturmuabl «llapannenpbHoe TpOrpaMMHPOBAHHUE) COCTAB-
JieHa B COOTBETCTBUM C Y4YEOHBIMU IJIaHAMHU MO HampabiieHuto moarotoBku 01.03.04
[Mpuknaanas mMareMaTrka (HampaBieHHOCTh (poduib) — «[IpukiagHas MaTeMaTuKa
kuOepHeTuka») nis 2023 roxa npuéma no oyHou popme 00ydeHUsI.

CocraBureib:
noueHT Kadenps! «IIpukinagpgas MmaremMaTuka u HCKYCCTBEHHBIH HHTEIIEKTY,
K.T.H., JOIIEHT, JI.A.JIazeGHas
“fionmucs) (®.1.0.)

Pa6ouyas mporpaMma paccMoTpeHa M NpHHSATA Ha 3aceaHUH Kagenpsr «IIpu-
KJIaiHasi MaTEMaTUKa U UCKYCCTBEHHBINA HHTEIIEKT.
ITpotokon ot « /3 » eapma M0 23 roxa Ne S

3aBenyromuii kadenpoit  _ — B.H. IMaBasim
(ToAmHcy) (®.1.0.)

Paboyas mporpamMma omoGpena yueGHoO-MeToqnueckoii komuccueii TOYBIIO
«TOHHTY» no Hanpasnenuto noarorosku 01.03.04 IIpuknanHas MaTeMaTHKa
IIpoTokon ot « 735 » / e 2043 roga Ne o

IIpencenarens it / %— .?1’ Loy B

——

(fioxmwce) (®©.1.0.)

Paboyasi mporpamma npoasena s 20 roja mpuéMa Ha 3aceaHHHM Kageapsl
«IIpuknanHas MatemMaTuKay.
IIporoxon ot « » 20 roma Ne

3aBenyromuii kadeapoii

(nonnuce) (®.1.0.)

Pabouas mporpamma mpoasiena s 20 roxa npu€Ma Ha 3acefaHuu Kadeapsl
«IIpuknagHas MaTeMaTHKa ¥ UCKYCCTBEHHBIM HHTEIIEKT.

IIpoToxomn ot « » 20 roma Ne

3aBenyromuii kadenpoii

(nmoxmnwuce) (®.1.0.)

Pabouyas nporpamma npoasiena s 20 roja npuéMa Ha 3aceJaHHH Kadenpsr
«IIpuKnanHas MaTeMaTHKa U UCKYCCTBEHHBIH HHTEJIEKT).
IIporokon ot « » 20 roga Ne

3aBenyronuii kadenpoi

(noanwce) (®.1.0.)

Paboyas nporpamma mpopstena s 20 rozja npuéMa Ha 3aceaHHH Kadenpsl
«IIpuKnanHas MaTeMaTHKa U UCKYCCTBEHHBIH HHTEIIEKTY.

IIpoToxoi ot « » 20_ roma Ne

3aBenyronuii kadeapoii

(moamuce) (®.1.0.)
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1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA JNCIIUITJINHBI

JucuuiuiiHa paccMaTpuBaeT BOIPOCHI COCTABIICHUs MapaJlIEIbHBIX alrOPUTMOB
U IpOrpaMM, TEXHOJOTUHU Pa3pabOTKHU MapajlIeIbHOIO MPOrPaMMHOTO OOECIIEUEHus, C
UCIIOJIb30BAaHUEM PA3JINYHBIX OUOIHOTEK, SI3bIKOB U CPEI.

Henbro AUCHUIUIMHBI SBJISIETCS TEOPETHYECKas W MPAKTHUYECKas IOArOTOBKA
CTYA€HTOB B  00JacTM  pa3pabOTKU  MpPOrpaMMHOT0  o0ecnedeHus i
BBICOKOITPOU3BOIUTENBHBIX MapaIeNbHBIX BBIUUCIUTENBHBIX CHUCTEM, KOH(UTyparuu
Y aIMUHUCTPUPOBAHUS TAKHX CUCTEM.

B pe3ynbTaTe 0CBOCHUS JUCUUIIMHBI CTYACHT JOJKEH
3HATh:

OCHOBHBIE TIOJIO)KEHHMSI, TMOHATHUA W TPUHIMIBI pabOThl MPUKIATHOTO U CHCTEMHOIO
IPOrpaMMUPOBaHMs, 0a3 TaHHBIX, APXUTEKTYPbl KOMIIBIOTEPOB U CETEH (B TOM YHUCIIE U
r7100aJbHBIX), COBPEMEHHBIX S3BIKOB MPOrPaMMHUPOBAHUS, OCHOBHBIE MPHUHIMIIBI CO-
CTaBJICHUS aJITOPUTMOB M Pa3pabOTKH  MPOrpaMM, METOAOJIOTHIO, TEXHOJIOTHIO U
OCHOBHBIE (ha3bl IPOEKTUPOBAHUSA U Pa3pabOTKU MPOTrPAMMHOI0 IPOAYKTA.

yMeThb:

MCITOJIB30BAaTh OCHOBHBIE NOJIOKEHUS U KOHLEIIUN IPOIPaMMHUPOBAHUsI, COBPEMEHHBIE
A3BIKM TPOrPaMMMPOBAHUs, TEXHOJOTHH CO3JaHUS M SKCIUTyaTallMyd IPOrPAMMHBIX
KOMIUIEKCOB B MPO(ECCUOHAIBHON AESTENbHOCTH, pa3padbaThiBaTh alrOPUTMBI U KOM-
NBIOTEPHBIE TPOTrPaMMbl B 00JIACTH MPUKIIATHON MAaTEMATUKH, IPUTOJIHBIE IS IPAKTHU-
YECKOro MPUMEHEHUS; UCIIOJIb30BaTh HAYYHbIE U METOAMYECKHUE pecypchl ceTh MHTep-
HET Uil pa3pabOTKHM MPOrpaMMHOTO OO€CleueHus U MPOTPaMMHOM JOKYMEHTAllHH,
aHAJIM3UPOBaTh BO3MOKHOCTH peaju3alud TpeOOBaHUW K MPOrpaMMHOMY oOecrede-
HUIO, TPOBOJIUTH OLIEHKY TPYAOEMKOCTH peajnu3aliy MpOrpaMMHOIO MPOIYKTA.
BJIA/I€Th:

IPAKTUYECKUMU HaBbIKAMU Pa3pabOTKH MPOTrpaMMHOIO OO0eCHedyeHHs IpH PpelIeHUU
3aja4 Npo(eCCUOHATILHON NIEeATEIbHOCTH, HaBbIKAMU pa3pabOTKU aJrOPUTMOB U KOM-
IBIOTEPHBIX MPOTrpamMM, MPUTOAHBIX JUJISl MPAKTUYECKOTO MPUMEHEHUs; 0a30BbIMU 3Ha-
HUSIMU 110 3alIUTe MHPOpMaIMK Ha pabouyeM MecTe, B KOPIOPAaTUBHBIX CETSIX, COBpe-
MeHHbIMU CASE-cpeacTBaMu U CpecTBaMU OBICTPOI pa3pabOTKU M MPOSKTUPOBAHUS,
KOTOpBIE€ IPUMEHSIOTCS B MPO(PECCUOHATBHOMN 1€ATEIbHOCTH.

[lepeuncrnennble pe3yiabTaThl OOYUYEHHUS SIBISIOTCS OCHOBOW JUJIsi (POPMHUPOBAHMUS
CIEIYIOIINUX KOMIIETCHIIHM:

CIIOCOOHOCTh ~ NMPUMEHATHh B MPO(PECCUOHAIBHON NEATEIbHOCTH COBPEMEHHbIE
A3BIKM TIPOTPAMMHPOBAHUS U S3BIKM 0a3 TaHHBIX, ONEPAIIMOHHBIE CUCTEMBI, IIEKTPOH-
HbIC OMOJIMOTEKH U MAKEThI Tporpamm, cetebie TexHonoruu ([1K-4);

CIIOCOOHOCTh MCIIOJIb30BATh COBPEMEHHBIE METOAbI Pa3padOTKHM M peanu3aluu
KOHKPETHBIX aJTOPUTMOB M MAaTeMAaTHUYECKUX Mojeliell Ha 0a3e SI3bIKOB IMPOrpaMMHUPO-
BaHMS U MMAKETOB IMPUKIAIHBIX Tporpamm moaenuposanus (I1K-5);

CIOCOOHOCTh  MPOBOJIUTH MOJEIMPOBAHHE, aHAIN3 M COBEPILICHCTBOBaHUE OM3-
HEC-TIPOLIECCOB M (PMHAHCOBBIX CHUCTEM C HCIOJIb30BAHUEM COBPEMEHHBIX METOIOB U
nporpammuoro uactpymenrapus (I1K-6).
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2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMME

JuciuminHa OTHOCUTCA K 4acTH, (GOpMHpPYEMOM ydacTHHKaMU 00pa3oBaTelb-
HBIX OTHOIIEHUH Oioka 1 mucuurinmH (Moayseil) yueOHoro miaHa. basupyercst Ha 3Ha-
HUSX U YMEHUSX, KOTOPbIE CTYACHT MPUOOPEN MPU OCBOCHUU MPEAIIESCTBYIOMUX U C-
uurinH «IIporpamMmmupoBanuey», « O0BEKTHO-OPUEHTUPOBAHHOE TPOrPAMMHUPOBAHUE.
3HaHUs, YMEHUS U HaBBIKHM, MPUOOPETEHHBIE NP OCBOCHUM AAHHOMN AUCIUILIM-
HBI, pEAUTU3YIOTCS CTYJICHTOM MPU U3YYCHUHU JUCHUIUIUHBI «METObl TPOCKTUPOBAHUS

MIPOTPAMMHOTO O0ECTICUCHUS.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
3.1 Pacnpeae/ienne y4eOHbIX 4YaCOB [0 TeMaM JUCUUILIMHBI U BUIAM 3aHATHI

KonmuecTBO 9acoB
HaunmenoBanue tem (ounas hopma)
(comeprkaTenbHbIX MOYJIEH) B Towm wnere
Beero |Jlekuuu| Ilpakr. | JlaGop. CP
(cemuH.)
Tewma 1. [TapamtensHas o00paboTka
uHGOpPMaLUU U MPOOJIeMBbl MOBBILICHUS 7 1 6
IPOM3BOIUTENLHOCTH BBIUMCIUTEIbHON
TEXHUKU.
Tema 2. Ilpumepsl napamienbHbIX CH- 10 9 5 5
cTeM
Tema 3. MHOronmoTo4Hoe mapamieabHOe 10 5 5 5
IPOTPaMMHUPOBaHUE.
Tema 4. OCHOBHBIE KOHCTPYKLMH
OpenMP. 10 2 2 6
Tema 5. 3arpy3ka W CHHXPOHHU3aLUS B
OpenMP. 10 2 2 6
Tema 6. Otnanka nporpamm B OpenMP. 10 2 2 6
Tema 7. OcHoBHbIE OHATUST MPL 10 2 2 6
Tema 8. Mertonabl pazpaboTKu
napajjieNIbHbIX TPOTrpaMM  C 10 2 2 6
ucnonb3zoBanueM MPL
Tema 9. KomtektuBHbie omneparuun MPI. 11 2 3 6
KonTakTHas paboTta (IONOITHUTEIbHAS) 2
HToro no Bugam 3aHsaTHii 90 17 17 54
UTOTO 90

(I)opanOBaHne KOMHeTeHHHﬁ B peE3yJjbTaTe 0CBOCHUA TEM NUCIHUIIJINHBI

KoMreTeHIu Tembl TUCIUIUIMHBI, HALICJICHHBIC HA BhIpa-
00TKY KOMITETCHITNH
ITK-4 Tewmnr 1, 2
11IK-5, ITK-6 Tems1 2,3,4,5,6,7,8,9




3.2 Jlexkuun

Tema 1. [TAPAJUIEJIBHAA OBPABOTKA HWH®OPMALIUU U ITPO-
BJIEMBI TTOBBIIIEHW [TPOU3BOIUTEJIBHOCTHY BEIYNCIIUTEJILHON
TEXHUKMU.

ConaepkaHue TeMBI 1:

CoBpeMeHHOE COCTOSTHUE TTapaJlIeTbHBIX BeanucieHuid. Kinaccudukarus Onuara
1 XOKHH I BBIYUCIIUTEIIBHBIX CUCTEM.
Jlutepatypa k Teme 1: [1,2]

Tema 2. [IPUMEPHI ITAPAJIJIEJIBHBIX CUCTEM.

CopaepxkaHue TEMBI 2.

Cucremsr Cray-X/MP, ILLIAC IV, Alliant FX/80, Intel iPSC, PASM,
HP Superdome, CRAY T3E, T3D, MBC-1000M, metakomnsroTepsl (GRID),
COBPEMEHHBIC MUKPOTIPOIIECCOPHBIE TEXHOJIOTHH.

Jluteparypa k Teme 2: [1,2]

Tema 3. MHOI'OITOTOUYHOE ITAPAJIJIEJIBHOE ITPOT' PAMMUMPOBA-

HUE.

ConepkaHue TeMbl 3:

Cpencrta u peajiv3alyss MHOTOIMOTOYHOIO MporpaMmupoBaHud. [lonsarue
mpoiiecca ¥ HUTU. MHOronoTo4yHoe napauieiabHoe nporpaMmmupoBanne WinAPI.
Jluteparypa k Teme 3: [1,2]

Tema 4. OCHOBHBIE KOHCTPYKII OPENMP.
ConepxaHue TeMsbl 4:
Ocnoubie npuHuumnbel OpenMP. Cunrakcuc qupektuB B OpenMP. OcoOen-
HOCTH peanu3anuu aupektus OpenMP.
Jlureparypa k Teme 4: [1,2]
Tema 5. BATPY3KA U CUHXPOHU3AIIMS B OPENMP.

ConepKaHuE TEMBI S:

Cunxponuzanus tuna atomic. Cuaxponu3sauus tumna critical. Cuaxponusa-
nus Tuna barrier.  CHHXpoHM3alMsl THma Master. CuHXpoHHM3aIUsl THUMA
ordered. Cunxponuzarus tuna flush. 3arpyska nponeccos B OpenMP. [{upextrBa
schedule. 3arpy3ka Tuna static. 3arpyska tumna dynamic. 3arpy3ka tuna guided.
3arpyska Tumna runtime.

Jluteparypa k Teme 5: [1,2]

Tema 6. OTJIAJIKA TTPOI'PAMM B OPEIIMP.
ConaepkaHue TeMBI 6:

VYcnoBus coctszatenbHocTH. MepTBast 6okupoBka. CpecTBa aBTOMaTU3H-
poBaHHOI oTianku B OpenMP.
Jluteparypa k Teme 6: [1,2]




6

Tema 7. OCHOBHBIE ITIOHATUSA MPIL.
ConaepkaHue TEMBI 7:

@OyHKIMU nepenayu coodueHui. [IoHsTHe KOMMYHUKATOPOB.
Jlutepatypa k Teme 7: [1,2]

Tema 8. METOJ1bl PABPABOTKU TTAPAJUJIEJIbHBIX ITIPOTPAMM C HCIIOJIb-
30BAHMEM MPI.

ConepxkaHue TeMbl §:

[lepenaua cooOuieHuid Mexay JByMsi mpoiieccaMd. (OCHOBHBIC THIIbI
onepauuii nepenadu naHHbiX. HeOnokupyrommii oOmMmeH. CUHXpOHHBIM OJIOKU-
pytomuii oomeH. bydepuzoBanabiii 06MeH. OOMEH 110 TOTOBHOCTH.

Jluteparypa k Teme 8: [1,2]

Tema 9. KOJUIEKTUBHBIE OIIEPAILIMUN MPI.
Coneprxkanue TeMbl 9:

KommyHnukaTtopel. YopaBineHue TrpyInmnaMu. YOpPaBIEeHUE KOMMYHHKATO-
paMH.
[lepemaya qanHbBIX OT OAHOTO Ipouecca BeceM. lInpokosemarensHas pac-
CBUIKA.
[lepemaya maHHBIX OT BCEX MPOLECCOB OnHOMY. Onepanuu peayKUuu.
Pacnipenenenne u cOop aHHBIX.
Jluteparypa k Teme 9: [1,2].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS
[IpakTrueckue 3aHATHS YI€OHBIM TUTAHOM HE TTPETYCMOTPCHBI.

3.4. JlabopaTopHbIe padoThI

No O6mbewm, | Jlutepa-
Tema 3ansTUS
1/ qac. Typa

JlaGoparopHnas pabora Ne 1. MHoromorounass o6paboTka

1 o s 2 3-6
BEKTOPOB ¢ nomouisio pynkiuit WINnAPI
JlaGoparopHas pabora Ne 2. MHoromoTouHas o6padboTka

2 2 3-6
BEKTOPOB ¢ TOMOIILI0 Oubmoteku pthread.h
JlaGoparopHas pabora Ne 3. MHoromoTouHas o6paboTka

3 U 2 3-6
MaTpuil ¢ noMonibio pyHkuuit WinAPI
JlaGoparopHas pabora Ne 4. MHoromoTounass o6paboTKa

4 2 3-6
MaTpHI] ¢ TOMOIIbI0 Oubmrorexku pthread.h
JlabopaTopuass pabora Ne 5. BwrumcieHuss ¢ mOMOIIBIO

5 2 3-6
texHosiornu OpenMP
JlaGoparopuas pabotra Ne 6. CopTUpOBKa C TMOMOIIBIO

6 2 3-6
texHoioruu OpenMP
JlaGoparopHas padota Ne 7. O6paboTka MaTpHIl ¢ IOMO-

7 2 3-6
1pt0 TexHoJorun OpenMP
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JlaGoparopHas padota Ne 8. O6paboTka MaTpHIl ¢ TOMO-
8 |mpro TexHojgoruu OpenMP ¢ aupextuBoii parallel sec- 3 3-6
tions
NUTOroO: 17
3.5 CamocTosiTesibHAsA padoTa CTY/IEHTA
No O0BeM,
I /;] Bunabl camocTosTensHOM paboTHI CTyIeHTa qac.
1 N3ydeHune JIEKIIMOHHOTO MaTepuaia 34
2 [ToaroroBka K MpakTUYECKUM 3aHATUSIM 20
NTOIO: 54

3.6. Kypcosoii npoexr (padora)

KypcoBoii MpoeKT 1o IUCHUILIMHE YY€OHBIM MJIAHOM HE IPETYCMOTPEH.

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu 4 mKaJjJdbl 1Jisi HHTETPUPOBAHHON OLCHKHU YPOBHS copmupo-

BAHHOCTH KOMIIETEHIIMH

Cocmasnsaiowas KomMnemeHyuu — nOJTHOMa 3HAHUL
HYJIEBOW ypOBEHBb: HEBEPHBIC, HE APTYMEHTUPOBAHHbBIE, C MHOKECTBOM I'PYOBIX OIIH-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBA BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-

I0T. YPOBEHb 3HAHUW HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MUHHMMAaJIbHBI YPOBEHB: JIaHbI HE IOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HWKE MUHUMAJIbHBIX TpeOoBaHMU. [[omyieHo MHOTo

rpyObIX OIIHOOK;

HOpOFOBBIfI YPOBCHL: JaHbI HCAOCTATOYHO ITOJIHBIC, TOYHBIC M aPryMCHTHPOBAHHLBIC
OTBCTBI HAa BOITPOCHI. IInoxo 3Haer TCPMUHBI, OIIPCACIICHUA U IMOHATHA; OCHOBHBIC 3a-

KOHOMEPHOCTH, COOTHOLUEHUS, MPUHIMIBL. JJOMyIIEeHO MHOTO HETPYOBIX OLIMOOK;

Cp@I[HI/Iﬁ YPOBCHL! I[aHBI A0CTATOYHO ITIOJHBIC, TOYHBIC U API'YMCHTUPOBAHHBIC OTBCTLI
Ha BOIIPOCHI. B OCJIOM 3HACT TCPMHMHBI, OIIPCACIICHUSA U IIOHATHA; OCHOBHBLIC 3aKOHO-

MEPHOCTH, COOTHOIICHHUS, IPUHIIUIIBEI. JIOMyIIeHO HECKOJIBLKO HETPYOBIX OIHUOOK;

IIPOABUHYTHIM YPOBEHB: JaHbI ITOJIHbIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IPOCHI. 3HAET TEPMHUHBI, ONPENEIEHUS U OHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIEHUS, TPUHIMIBI. JIOMyIIIeHO HECKOIBKO HErpyOBIX OIIMOOK;

BBICOKMM YPOBEHbB: JJaHbI IIOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAE€T TEPMUHBI, ONPEICICHUS U IMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-

HOUIEHUS, IPUHLIUIBL. [[0ONyIIEHO HECKOIBKO HETOYHOCTEM.

COCma&/Z}ZiOWClﬂ KOMnemeHnyuu — yMmernus

HYJIEBOM YPOBEHB: ITOJHOE OTCYTCTBUE ITOHUMAHUS CYTH METOIMKHU PELICHUs 3a4a4H,

JOIYIIIEHO MHOYKECTBO IPyOEHIINX OMIMOOK / 3a/1aHus HE BBIMOJIHEHBI BOOOIIIE;
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MUHUMAJIbHBII YPOBEHb: c1a0oe MOHMMAaHUE CYyTH METOJIUKHU PEIICHUs 3aJauu, JOIy-
1IeHbl rpyoble ommnOku. Pemenns He obocHoBaHbl. He ymeeT ucnonb3oBate HopMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY.

HOpPOTOBBIA YPOBEHb: JOCTAaTOYHOE MOHMMAHUE CYTH METOJUKHU PELICHUS 3aJayH, J0-
nylieHsl omuOKu. Pemenust He Bceraa 000CHOBaHbI. YMEET UCIOIb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO JIUTEPATYPY.

CpPEIHUI YPOBEHb: B LIEJIOM MOHMMAET CyThb METOAMKHM PELICHHUS 3a/1au, JOMYLIECHbI
omnOku. PemieHnss He Bcerna OOOCHOBaHBL. YMEET MCIOJIB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CIICIIMATbHYIO HAYUHYIO JIUTEPATypy, HOPMAaTUBHO-TIPABOBBIE AKTHI;

MPOJABUHYTHIN ypPOBEHB: B II€JIOM MTOHUMAET CYyTh METOJAMKU PEIICHHS 3a/1a4H, JOMyIIe-
HbI HeTOYHOCTU. CTIOCOOEH 000CHOBATH PEIICHUSI.

BBICOKHI ypoBeHb: [loHnMaeT cyTh MeToauku perreHus 3aaaun. CriocobeH 000CHOBATh
peIICHHUSI.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamMu

HYJIEBOM YPOBEHb: HE MPOJAEMOHCTPUPOBAI HABBIKU BBIIIOJHEHMS TPOPECCHOHATBHBIX
3aja4. VcObIThIBaeT CyIIECTBEHHBIE TPYAHOCTH MPH BBIOJHEHUH OTAEIBHBIX 3a/1a-
HUM;

MUHHMAJIbHBIN YPOBEHb: HE MPOJIEMOHCTPUPOBAT HABBIKM BBINOJHEHUS IMpodeccro-
HaJIbHBIX 3a]a4. VICTIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPH BBIIOJHEHUH OTIENb-
HBIX 3aJIaHUM;

MIOPOTOBBIN YPOBEHB: BJIAJIEET OMBITOM TOTOBHOCTH K MPO(ECCHOHATBHON IEATEIBHO-
CTH W TPO(PECCHOHATLHOMY CaMOCOBEPIICHCTBOBAHMIO Ha TIOPOTOBOM  YPOBHE.
TpynoBbie NEeHCTBUS BHIMOIHIET MEICHHO M HEKaueCTBEHHO;

CpeIHUIl ypOBEHB: BIIAJICET CPETHUM OMBITOM TOTOBHOCTH K MPO(ecCHOHAIBHOM Aesi-
TETBHOCTH U MPO(HECCHOHATIEHOMY CaMOCOBEPIICHCTBOBAHUIO. Tpy0BBIC ACHCTBUSA
BBITIOJTHSIET HAa CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

IPOABUHYTHIM YPOBEHB: BIIAQJEET OMBITOM U JOCTATOYHO BBIPAXKEHHOM JMYHOCTHOU
TOTOBHOCTH K MPO(eCcCHOHATBHON NEATENbHOCTH M MPOPECCHOHATBHOMY CaMOCO-
BEPILIEHCTBOBAHUIO. BBICTPO 1 KaueCTBEHHO BBIMOIHSIET TPYAOBbIE IEHCTBUS;

BBICOKMI YPOBEHb: BIIAJICET OINBITOM U BBIPAKEHHOCTHIO JIMYHOCTHOW T'OTOBHOCTH K
npo(hecCHOHANBHON AESITENbHOCTH U MPO(ECCHOHATBLHOMY CaMOCOBEPILIEHCTBOBA-
HUIO. BBICTPO 1 KaYeCTBEHHO BBIMOJIHSIET TPYIOBbIE AEHCTBHUS.

Obobwennas oyenka cqpopmMupo8aHHOCMU KOMREMeHYUlL

- HyJIEBOM YpOBEHb: KOMIIETEHLIUU HE CPOPMUPOBAHBDI;
- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEJIbHOE KOJIMYECTBO KOMIIETEHIIUI HEe C(POPMUPOBAHO;

MOPOTOBBIM YPOBEHb: BCE KOMIIETEHLIUU CPOPMUPOBAHBI, HO OOJBIIMHCTBO HA MOPO-
rOBOM YPOBHE;

- CpeIHUI YPOBEHB: BCE KOMIIETEHLIMHU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

NPOJBUHYTHIA YPOBEHB: BCE KOMIIETEHIIMH C(HOPMHUPOBAHBI HA CPEAHEM WJIIU BHICOKOM
YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIIETEHIINN C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.
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4.2 Ilpumep TeKyIIEero onpoca Ha NPAKTHYECKUX 3aHATUSIX HA PUMepe TeMbl
«BATPY3KA U CUHXPOHU3AIIUA B OPENMP»

1. CunxpoHwu3anys TUma atomic.
CunxpoHu3zaiys Tumna critical.
CunxpoHu3zanys tumna barrier.
CunxpoHu3anus Tima master.
Cunxponuzanus tumna ordered.
Cunxponuzarnus tumna flush.
3arpy3ka nporeccoB B OpenMP.
Jlupektura schedule.

©ooNOoO R WN

3arpy3ka Turma static.
10. 3arpy3ka tuna dynamic.
11. 3arpy3ka tuna guided.
12. 3arpy3ka Tuma runtime.

4.3 Kpurepuu onieHUBaHUA

Tekymuid KOHTPOJIb 3HAHUM  CTYJIEHTOB ITPOU3BOJIUTCS IO pe3ysbTaTaM KOH-
TPOJIBHBIX OIIPOCOB B XO/JI€ MTPOBEACHHUS JIAOOPATOPHBIX 3aHATUH.

Pacnipenenenne 0aioB TEKYHIEro KOHTPOJSI pabOThI CTYyIE€HTA Ha MPOTSHKEHHUH
ceMecTpa MpuBeIeHo B Tabnuiie 1.

Tabnuna 1 — Pacnpenenenne 6aJIJI0B TEKYIIETO KOHTPOJIS

dopma KOHTPOIA Bo3MoxHOe Kosnue- [Ipumeuanue
CTBO OaJIJIOB
12/14 3aJJaHu€E BBIITOJIHEHO NPABUIIBHO, IIPOEKTHBIE
pernieHnust 000CHOBAHBI, IPUBEJICH aHATHN3 T10-
Otuér o0 mabopatopHoit JY4EHHOTO pe3ynabpTaTa
pabore 6/7 3aianue BBIMOIHEHO B IIEJIOM TPaBUIIBHO,
(No1-NeB)/(Ne7-Nef) IIPOEKTHBIE PEIICHUS HE BCerja 00OCHOBAHBI,

BO3HUKIJIA TPYAHOCTH B 00BICHEHUU IMOJIY4YCH-
HBIX PC3YJIbTATOB

HToro no aadoparop- 100 W3 pacuéra 8 aymMTOpHBIX 3aHATHIA IS TIPO-
HBIM padoTam (MaK- BeJIEHUS JIabopaTOpHBIX padboT. OrieHnBaeTCs
CUMAJILHO BO3MOK- Ka)KJ]0€ 3aHSATHE.
HOE)

HNUTOI'O: 100 MakcuMaabHO BO3MOKHOE

[Tomy4yennas orenka mo 100-6aiapHOM 1MIKane ONMpeAeNseT OIEHKY M0 Tocyaap-
cTBeHHOM mikane u mkane ECTS:
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Cymma GamioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTinyHO
80-89 B %
75-79 C opotto
70-74 D N
60-69 E JIOBJIETBOPUTEIILHO
35-59 FX He
0-34 =, YIOBJICTBOPUTEIHHO

* — ¢ 00s13aTEIHLHBIM IOBTOPHBIM M3YUCHUEM AVCHHUILIWHBI.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I. OcHoBHast JUTEpaTypa

1. OcHOBBI apaJUIETBHOTO MPOTPAMMHUPOBAHUS C UCIOJIb30BAHUEM TEXHOJIO-
ruii MPI u OpenMP [DnexkTpoHHbIii pecypc] : ydeOHoe mocobue s By30B /
P. B. XKannun [u ap.] ; P.B. XKanuun, E.H. [Tantomkuna, E.E. IleckoBa, I1.A. [llamana-
e ; O®I'BOY BIIO "Mopgos. roc. yH-T uMm. H.II. Orapesa". - 6 M6. - Capanck :
CBMO, 2013. - 1 c¢aiin. - Cuctem. TpedoBanusi: Acrobat Reader. - ISBN 978-5-901661-
32 http://ed.donntu.ru/books/cd5978.pdf

I1. lonmosiHUTEIbHASA JMTEpPaTypa

2. Cocuun, B.B. BBeacHue B mapaiienbHbIE BBIYMCICHUS [DIEKTPOHHBIN
pecypc] : yueOHoe nocooue i By30B / B. B. Cocuun, I1. B. banakmun ; B.B. CocHum,
[1.B. banakmun ; YH-T1 UTMO. - 954 K6. - Caukrt-IletepOypr : Yuusepcurer UTMO,
2015. - 1 Gaiin. - Cucrewm. TpeOOBaHMUS: Acrobat Reader.
http://ed.donntu.ru/books/cd5914.pdf

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUITJINHbI
Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTannbie B JlonHTY:

3. benskoB JI.B. Koncnekr nexkuuit mo kypey «llapamnensHoe nporpamMmu-
poBanue»/ /[.B. benbkoB - [Jonenk: JouHTY, 2020. — 75. (mocTyn yepe3 JIWYHBIN Ka-
OWHET CTyICHTA).

4, MeTtonnueckue yka3aHus K BBITIOJIHEHHUIO JaOOPATOPHBIX padOT MO JUCIU-
mwuHe "TlapainensHoe mporpammupoBaHue” [DIEKTPOHHBIM pecypc] : s oOydaro-
nuxcst o HanpasiaeHuto noaroropku 01.03.04 "Ilpuknagnas matematuka" Bcex Gopm
obyuenus / TOYBIIO "JJIOHHTY", Kad. npuki. matemartuku ; coct.: E. H. Enemckasi,
. B. benbkos. - 1 M6. - Jloneuk : TOYBIIO "IOHHTVY", 2021. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6969.pdf

5. Metoauyeckue ykazaHusi K BBINOJHEHUIO KypCOBOM pabOThI MO JIUCIIH-
wmHe "[lapannenpHoe mporpammupoBanue’ [DIEKTpOHHBIN pecypc] : manga oOydaro-
mxcst 1o HanpasiieHuto nmoAarotoBku 01.03.04 "Ilpuknagnas matemaTtuka' Bcex Gopm
ooyuernns / TOYBIIO "JIOHHTVY", Kad. npuxn. matematuku ; coct.: E. H. Enemckast,
J1. B. benbkog. - 442 K6. - Jlonenk : TOYBIIO "JIOHHTVY", 2021. - 1 ¢aitn. - Cuctem.
tpeboBanusi: Acrobat Reader. http://ed.donntu.ru/books/21/m7072.pdf



http://ed.donntu.ru/books/cd5978.pdf
http://ed.donntu.ru/books/cd5914.pdf
http://ed.donntu.ru/books/21/m6969.pdf
http://ed.donntu.ru/books/21/m7072.pdf
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6. MeTtonuueckue ykKazaHus JUisl OPTaHU3AINH CaMOCTOSTEIBHON paboThI
cTyneHToB no aucuuruivae "[lapannensHoe mporpamMmupoBaHue’ [DIEKTPOHHBIA pe-
cypce] : s oOydaroniuxcs mo HanpasiaeHuto nmoaroroBku 01.03.04 "[pukiagnas mMarte-
matuka" Bcex ¢opm obydenus / TOYBIIO "JOHHTY", Kad. npuxi. MaremMaTuku ;
coct.: E. H. Enemckas, JI. B. benbkos. - 274 K6. - Honenk : FTOYBIIO "JOHHTY",
2021. - 1 daiin. - Cucrem. TpeOOBaHMUS: Acrobat Reader.
http://ed.donntu.ru/books/21/m6962.pdf.

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChl
JIOHHTY - http://donntu.ru/library
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJIMHBI
1. JlekunoHHbIE 3aHATHS U JIa0OPATOPHbIE 3AHATHS:

Kommnbrotepusiii kitace Nel1.421, yuebnsiit kopmyc 11, 115 mpoBeneHus 3aHsATHI
JICKIIMOHHOTO THUIA, BRIMOJIHEHUS J1a00paTOPHBIX pabOT, KypCOBOTO MPOCKTUPOBAHMUS
(BBITMOJTHEHUST KYPCOBBIX padOT), TPYIIIOBBIX U UHAUBUYAIbHBIX KOHCYJIbTAIIUN:

- MyJbTUMeANitHOEe obopynoBanue: koMmbioTepsl Intel Celeron 2.3 mhz/760 Mb,/40
Gb (8 mt.) Monutopsr Samsung (8 mr.) OC — Microsoft Windows XP Professional
— OecrmatHas Bepcusi, MS Office 2003, Dev C++ 4/9, 3D MAX, MATHCAD,
PYTHON — Gecrumarapie Bepcun.  Kommbrotepsl Intel Xeon (R 5450, 1L5420) 4
mhz/8 & 6 gb, 465 gb ( 2 mrt.) Monutop TTF, OC — Microsoft Windows 10— 6ec-
ratHas Bepcusi, MS Office 2003, Dev C++4/9, 3D MAX, MATHCAD, PYTHON —
OecruiaTHBIC BEPCHH, CTICIIMATM3UPOBAaHHAs MeOelb: JOCKa ayTMTOPHAs, TTapThl.

JlabopaTopHble 3aHsATUA TpoBoaATcs B ayautopun Nel1.421.
2. CamocrosiTeqibHasA padoTa:

[Tomernenus: 1y1si CaMOCTOSITENIBHONW pabOThl ¢ BO3MOKHOCTBIO TTOAKIIOYEHUST K
cetu "HMutepHer" u oOecnedeHHEM JIOCTyNMa B SJIEKTPOHHYI HHGOPMAIIMOHHO-
o0pa3oBaTeIbHYI0 CPEly OpraHU3allui: YUTAIbHBIC 3aJIbl, yueOHbIe Kopmyca 2,3

(KomnproTepHas TeXHHUKA ¢ BO3MOKHOCTBIO TIOJKIIOUECHHS K ceTH «HTepHEeT» U
oOecrieueHneM JOCTyrna B DJEKTPOHHYIO HH(POPMAIMOHHO-00PA30BaATEIBHYIO CpPEIy
(BUOC JOHHTY) u snekrponno-o6ubnuoreunyto cucremy (ObC IPRbooks), a Taxxke
BO3MOYKHOCTBIO MHJAMBUAYATLHOTO HEOTPAHHYCHHOTO JocTyna obydaronuxcs B ObC u
OUOC nocpencreom Wi-Fi ¢ nmepconanbHbix MOOMIBHBIX ycTpoiictB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas nuiensus MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - munensuss MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nmuniensus GNU GPL).
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