[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Coipos Uropb AHaTonbeBmY CTEPHI/ITAMAKCKI/Iﬁ OUIINAIL

Rlomisocre: flupe JIBHOI'O TOCYIAPCTBEHHOI'O BIO/KETHOI'O OBPA3ZOBATEJIBHOT'O
fara ”Oﬂ”“ca“”"@%%“?&? YUPEXJIEHUSI BBICILIET'O OBPA3OBAHUS

YHUKanbHbI MPOrpaMMHbIA KIKOY:

b683afeb64d7e9764175886ci9626a1 ¥ RMMCKIN YHUBEPCUTET HAVKI M TEXHOJIOT My

®dakynbTeT Mamemamuku u unghopmayuoHHbIX MEXHOI02UT

Kagenpa Mamemamuueckozo Mooenuposanus

AHHOTanuA padoyei NPOrpaMmbl JUCUUILIMHBI (MOTYJIS)

JTUCLUTIINHA b1.0.19 BvicokonpouzeooumenbHole 6bI14UC/ICHUSA

o0s13aTenpHast 4acTh

Hanpasnenue
01.03.02 Ilpuxknaonas mamemamuxa u uHgopmamurxa
KO HAaNMMCHOBAaHUC HAIIPABJICHUA
[Iporpamma

chyccmeenubtﬁ UHmMENIeKM U GHAIU3 OAHHBIX

dopma 00ydeHust
Ounas

s mocTynuBIIMX Ha 0O0y4YEeHHE B
2023 1.

Crepautamak 2023



1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO AUCHUIIHHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUS

KOMIIETeHIIM A

DopmupyemMas
KoMIleTeHmsI (¢
yKa3aHHeM K0/2)

Kox u HauMeHOBaHue
HHIHKATOpPA
JOCTHIKEHH S

KOMIIETeHIHH

Pe3yabTaThl 00yueHus M0
AMCUUIJIMHE (MOLYJII0)

OIIK-2. Cocobeu
HCIIONIB30BaTh U
aJIalTHPOBATh
CYIIECTBYIOIINE
MAaTEMATUYCCKUC MECTOAbI
U CUCTEMBI
NPOrpaMMHUPOBAHUS IS
pa3pabOTKU U pean3aliu
aJIFOpI/ITMOB pCIHeHI/IFI
NPUKIAJIHBIX 32139

OIIK-3. Cnocoben
MPUMEHSITh U

Mo (pUIIUPOBATH
MaTeMaTHYeCKHUe MOJIEIH
JUTSL pEeUIeHHUs 33134 B
obnactu
npodeCCHOHATTBHON
JESITEIIbHOCTH

OIIK-2.1. 3nanue
MIPUEMOB HAITUCAHUS U
aHaJIu3a aJropuTMOB U
KOMIThIOTEPHBIX
nporpamm

OIIK-2.2. CriocoObHOCTB
aHAJTM3UPOBATh U
KOHCTpYHUPOBATh
KOHKPETHBIC aJITOPUTMBI
Ha A3BIKEC BBICOKOI'O
YPOBHSI JUIsl PELICHUS
Pa3HOOOpa3HBIX
MaTeMaTHYCCKUX 3a]a4
Ha KOMIIBIOTEPE

OIIK-2.3. 3uanune
napajgurM CTPyKTYPHOTO,
MIPOLIEYPHO-MOTYJIEHOTO
1 00BEKTHO-
OpPUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHUS Ha
SI3BIKE BBICOKOTO YPOBHS

OIIK-3.1. 3uanune
MaTeMaTU4YeCKUX
MOJEJIEH ISl PELICHHUS
3a1a4 B 00JacTH
poQeCCHOHATBHON
JIeITEIIbHOCTH

OOy4aromuiics TOJKCH: 3HATh
OCHOBHBIE ITOHSTHS U CTIOCOOBI
MOCTPOCHHUSI MApAILICIBHBIX
AJITOPUTMOB U TIPOTPAMM JIJIs
peLICHUS IPHUKJIAIHBIX 337134,
MPUHIUITBI TIOCTPOCHUS, OpPTaHU3allNH,
aApXUTEKTYPBI U CTPYKTYPBI
BBIYUCIIUTEIILHBIX CUCTEM
napajuieNibHOi 00pabOTKM JaHHBIX
OOyuarommiicst T0JKEH: yMETh
CTPOHTH ¥ MPOTPAMMHO
peaM30BBIBATH AITOPUTMBI
NapajuIeIbHOTO BBIYUCIICHUS JUISI
NOJIY4CHHSI, XPAHCHHUS, IEPepabOTKH
UHGPOPMALIY TIPU PEIICHUH
NPUKJIAHBIX 3a]1a49; TIPOBOIUTh
000CHOBaHHBII BEIOOD
BBICOKOIIPOM3BOIUTEIBHBIX
KOMITBIOTEPHBIX CUCTEM
napajieNibHOi 00pabOTKM JaHHBIX
OO0yuaromuiicst 10HKEH: BIaIETh
napajurMaMu CTPyKTYPHOTO,
NPOLEAYPHO-MOYJIBHOTO U
00BEKTHO-OPUEHTHPOBAHHOTO
NpOrpaMMHUPOBAHHUS TTAPAIICIIbHBIX
AJITOPUTMOB; HaBbIKAMH PA0OTHI C
NPOrPaMMHBIMHU CPEJICTBAMH
BBICOKOT'O YPOBHSI JUIS TApaJLICIIbHOM
00paboTKHN JaHHBIX

OOyuaromuiics 10JKEH: 3HATh
CIOCOOBI, METO/IbI TIPUMEHEHHUS 1
MOTUGDHUIIMPOBAHUS MATEMATHIECKHIX
MOJIeJICH JIJTsl peIIeHHs 3a]1a4 B
obsactu mpodecCHOHATBHON
JeSITeIbHOCTH; TIOCTAaHOBKY
MaTeMaTUYeCKON 3a/1a4u, BO3MOXHBIC
napajuieNIbHbIC AITOPUTMBI PELICHHUS,
ONTUMAJIbHBIE KPUTEPHU

3G PEKTUBHOCTH MPH MTOCTPOSCHUH WIIH
MOM(DUKAIH MaTEMaTHUECKOM
MOJICITH

OIIK-3.2. YMmenue
IIPUMEHATDH U

MO (pUIIMPOBATH
MaTEMaTHUYECKUE MOJIENH

OOyuaromuiicst T0JDKEH: YMETh
MPUMEHSITh U MOJIU(DUIIPOBATH
MaTeMaTHYECKUE MOIEIH IS
pelieHus 3a1a4 B 00J1acTu
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JUTSL PEIICHUs 3a71a4 B
obmactu
npodeCCHOHATBHON
JEATENILHOCTH

OIIK-3.3. Bnagenue
HABBIKAMH TIOCTPOCHUS
MATCMATHYCCKUX
MOJIEJICH JUISl peIICHHS
3aja4 B o0JacTu
podecCHOHABLHOM
eI TENILHOCTH

npodeccnoHanbHOM e TeIbHOCTH;
aHAITM3UPOBATH MPEAMETHYIO 00JIaCTh,
BBIJIETISITh OCHOBHBIE OOBEKTHI U UX
OCHOBHBIE CBOHCTBA, MOJICTUPOBATH
B3aMMOCBS3b MKy HUMU IS
pernieHus mpoecCHOHANBHBIX 3a7a4;
peliaTh TUIOBBIC M HETUTIOBBIE
3aJla4d, BEITIOJTHUTH aHAIN3
MOCTaBJICHHOM 3a/1a4H, MOCTPOUTD
MaTEeMaTHYECKYIO MOJICTb,
pa3paboTaTh BO3MOXKHBIN
MapaJuIeIbHBIA aITOPUTM PEIICHUS
OOyuaromuiics TOJKCH: BIIAJICTh
HABbIKAMU MOCTPOCHUS
MaTeMaTUYECKUX MOJENEN JJIst
pelieHus 3a1a4 B 00J1acTu

PO eCCUOHAIIBHON JeATEIHLHOCTH;
CIOCOOHOCTHIO UCIONIB30BATh
pa3IMYHbBIC METOJIbI AaHATTN3a
MOCTPOCHHBIX MAaTEMaTHUECKHUX,
WH()OPMAIMOHHBIX U UMUTAITIOHHBIX
Mojaenen

2. lenu u MecTO AMCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Llenn n3ydyeHus: AUCLUILIAHBL:
1. Hayuutbcs mnpoBOAUTH OOOCHOBAHHBIM BHIOOP KOMIIBIOTEPHBIX CHCTEM IapaljieIbHON

00paboTKH JaHHBIX;

2. OBnaznerps HaBbIKaMH pabOThl C MPOTPAaMMHBIMU CpPEICTBAMHU MapajieIbHOH 00padoTKu

JTAHHBIX;
3. OCBOUTH

TCXHOJIOTUH

MMPUMCHCHU A

IIPOrPaMMHOTO

o0ecrieyeHus TSt

BBICOKOITPOU3BOAUTCIIBHBIX BBIYMCIICHUI C HCIIOJb30BaHUEM Pa3INYHBIX 6I/I6J'II/IOT6K, SA3BIKOB U
cpea. ,Z[I/ICHI/IHJ'H/IHa ((BBICOKOHpOPI?:BOI[HTGHBHBIG BBIUMCJICHHS» OTHOCHUTCS K 00sA3aTelIbHOU

qacTu.

Hucnunnuna uzyvaercs Ha 4 Kypce B 7 cemecTpe

3. O0beM AMCHUIINHBI (MOAYJIS]) B 3a4eTHBIX eIMHUIAX C YKa3aHHEM KOJIMYecTBa
AKAAEMHUICCKUX UJIH ACTPOHOMHUIECCKHUX YaCOB, BBI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy
00y4YaIIUXCH ¢ MpenojaBaresieM (110 BUAAM YUeOHbIX 3aHATHI) 1 HA CAMOCTOSITEJILHYI0

padoTy o0y4aromuxcs

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUTMHEI COCTaBIsACT 3 3a4. ex., 108 akan. 4.

Bcero yacos
O0beM TUCUMIIIIMHBI
Ounas popma o0OyueHust

OO611ast TPYA0EMKOCTh AUCIUTIIMHBI 108
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ IpernoiaBaTeneM:

JIEKIIUHA 16

MIPAKTUYECKHUX (CEMUHAPCKUX ) 16

1a00paTOPHBIX 16



npyrue ¢hopmbl KOHTakTHOU paboThl (DKP) 0,2

YueOHBIX YaCcOB Ha KOHTPOJIH (BKJIIOYAsT Yachl TOATOTOBKH):

3a4€CT

Y4eOHBIX 4acOB Ha CAMOCTOSTENBHYIO padoTy obydatomuxcs (CP) 59,8

DopMbI KOHTPOJIS CeMmecTpbl
3auer 7

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jesiam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3nennbl JUCHUILUIMHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKa/JieMU4YecKHX 4acax)

Buabl yueOHBIX 3aHATHIH, BKJIIOYAS
CaMOCTOSAITEILHYI0 Pa00Ty 00y4arOIIHUXCH U

Ne | HammeHoBaHme pa3gesia / TeMbl TPYA0EMKOCTH (B 4acax)
n/n JAUCUMIITUHBI KonTtakTHas padora c
npemnojaaBareeM CP
Jlek IIp/Cem Jlad
1  ApxuTekTypa napasjejbHbIX 4 4 2 10
BbIYHCJIUTEIBHBIX CHCTEM
1.1 Knaccudukamus KOMIBIOTEPHBIX 2 2 0 5
CHCTEM
1.2 | Moneny BEIYHUCITUTEIBHBIX 2 2 2 5
MIPOLIECCOB U CUCTEM
2  Cpena napajuiejibHOTO 12 12 14 49,8
nporpammupoBanuss MPI
2.1 OO6mas opranu3arwms MPI 2 2 2 10
2.2 @yukuuu 6ubmuorekun MPI 4 4 8 10
2.3  IlpousBojHbIe TUMHI JAHHBIX U 2 2 2 10
nepeaada ynaKOBaHHBIX JTaHHBIX
2.4  Pabora c rpynmnamu u 4 4 2 19,8
KOMMYHHKaTOpamu. Tomoiaorus
IIPOLIECCOB
HTroro 16 16 16 59,8
4.2. Conep:xaHue JMCHUILJIMHBI, CTPYKTYPHPOBaHHOE 10 pa3jejaM (TeMaMm)
Kypc JIeKnMOHHBIX 3aHATHI
Ne HaumenoBanue pazaena / Conepxanue
TeMbl JTUCIHIIJIHHBI
1 ApxuTeKTypa napajijiejbHbIX BEIYHCIUTEIbHBIX CHCTEM
1.1 Knaccuduxamms Jletanuzanus apxuTeKTyp MO JOCTHKUMOM CTENIEHH
KOMITBIOTEPHBIX CUCTEM napaienu3Ma. BeKTopHO-KOHBeHEpHbBIE KOMITBIOTEPHI.
BeruucnuTenbHble CHCTEMBI C paclpeieIeHHOM
aMSITBIO

(MynbTHUKOMITBIOTEPHI). [lapamiensHbie KOMIBIOTEPHI C
oOuieit maMaTeio (MynbTUIIpoLieccopsl). Kiacteps.
Kourernmusa GRID n MeTakOMIIBIOTHHT .




1.2

2.1

MO,I[CJ'H/I BBIYHMCIINTCIIBHBIX
MponeCcCoOB U CUCTEM

[Tonsitue rpada anroput™a u ero cBoiicraa. [Ipodiema
otoOpakeHus. Moaenu cereil nepenaun JaHHBIX MEXIY
nporeccopamu. Mojienu napajuieabHbIX BEIUUCICHUH.
[IpencraBieHue anroputMa B BUAE JUarpaMMsl
pacrucaHus.

Ceru Iletpu.

Cpena napasnieabHoro nporpammuposanust MPI

O6mas opranm3arus MPI

0030p MOMYISIPHBIX KOMIWISTOPOB U
WHCTPYMCHTAJIBLHBIX

cpen pazpadborku MPI-iporpamm. Ilogkintouenue
3aroyIoBOYHBIX (haitsioB u 6ubamnorexk MPI. Komnumnsius
u

3aITyCK HapauIeIbHOW MPOrPaMMBI.

2.2

2.3

Oynkiuu 6udmortexkn MPI

[Ipon3BoaHBIE TUIIBI JAHHBIX U
repeiadya ynakoBaHHbBIX
JTAHHBIX

bazoseie pynkimun MPI. KoMmmyHukanmonHnbie
Omepaluu TUmna

TOYKa-TOUYKa. biiokupyrone KOMMyHUKAIMOHHbIE
orepanuu.

Hebnokupyroiue KOMMYHUKAIIMOHHBIE OTIEpaIliu.
KonnexruBnsie onepanuu. ['nodanbHbIe
BBIYMCIIUTEIIbHbBIE

OTIEpALMK HAJl paclpeIeICHHBIMU JAaHHBIMH.
[IpouzBoaHbie TUMBI AaHHBIX. [lepenaya ynmakoBaHHbIX
JIAHHBIX KOMMYHUKAITMOHHOMY KaHaJly CBSI3U
MEXITPOLIECCOPHOTO B3aUMOICHCTBHUSI.

2.4

Pa6ora ¢ rpynnamu u
KOMMYHHKaTOopamu. Tornoiaorus
IIPOLIECCOB

OnpezneneHre OCHOBHBIX NOHATHH. DyHKIIUN pabOThI ¢
rpynnamMu. @yHKIMHU paboThl ¢ KOMMYHUKATOPAMHU.

Kypc naGoparopHbix 3aHaTUN

Ne  HaumenoBaHue pazaesa / Conep:xanue
TeMbl JHCIUTIIHHBI
1 ApxuTeKkTypa nmapajiebHbIX BHIYUCIUTEIbHBIX CHCTEM
1.2 Mogenu BBIYUCIUTENBHBIX ITocTpoenne Mozeneil BBIMMCINTENBHBIX IPOLIECCOB HA
IIPOLIECCOB U CUCTEM OcHOBe rpadoBoro noaxosa. [lapannenbHble alropuTMbl
Ha rpadax u ux cBoiictBa. Moaenu cereit
MEXIIPOLIECCOPHOTO
B3aumojeicTBus. [Ipeacrasnenue anropurma B BUze
nuarpammbl pacniucanus. Ceru Ilerpu. Monenu
NapaJUIeJIbHBIX BBIYACICHUM.
2 Cpena napajuiejbHOro nporpaMmmuposanus MPI
2.1  O6mas opranusarus MPI HuctpymeHnTanbHble cpenibl pazpadbotku MPI-iporpamm.
TTonxmrouenue o6noanorekn MPICH. Dransl KOMIMIISAITHA
u
3amycKa napajuieIbHOW MPOrpaMMBbl. Y THIIUTHI
¢dbopmupoBaHus
u HacTpoiiku kinactepa Ha 6aze OC Windows. [lepenaua
napameTpos [IBC npu 3amycke nporpaMmmsl.
2.2  Oynknuu oubmmorexkn MPI Pa6ora c 6a3oBbiMu QyHKIUsAMEU OuOIHOTeK MPICH nnst

VMHULMAINA3alMY U 3aBEPIICHUS NTapajlIeIbHON YacTH
nporpaMMbl. CUHTaKcUC (PYHKUIMN THIA «TOYKA-TOUKa»:
MPI Send, MPI_Recv. PexxuMbl BbIOTHEHUS
KOMMYHHMKAIIMOHHBIX onepanuil (0J0KUpYIOMHUH,
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2.3

HpOH?;BOI[HBIG THUIIBI JaHHBIX
" repc€aavda yrmnakOBaHHBIX
JaHHBIX

HeOoKupyromuii). @yHKITUHU, PeaTU3yIOIINe
KOJIJICKTUBHBIC

OTepaliy MEKIIPOIIECCOPHOTO B3aUMOICHCTBHSI.
I'mobanpHBIC

BBIUUCIIUTEIILHBIC ONIEPALIMU HAJ| paclpeIeICHHbIMU
JaHHBIMU.

PaGora ¢ maccuBamu naHHBIX. [lepegaua MmaccuBa TaHHBIX
o

KOMMYHHKAITMOHHOMY KaHaJy CBSI3M MEKITPOIECCOPHOTO
B3auMoieicTBrst. DyHKIUM U HOPMUPOBAHHS
yIIAKOBAHHBIX

naHHbIX. [Ipoliecc nepenaun ynakoBaHHBIX JaHHBIX.

2.4

Pa6ora c rpynmnamu u
KOMMYHUKATOpPaAMH.
Tomnonorus npoueccoB

OmnpeneneHre OCHOBHBIX MOHATHN. DYHKITUN PabOTHI €
rpynnamu. @yHKIUU paboThl ¢ KOMMYHUKATOPAMHU.
I'noGanbnblii kommyHukatop MPI COMM_ WORLD.

Kypc npaktudecknx/ceMUHApCKUX 3aHATHI

Ne HaumeHoBaHue pa3zjena Copnep:xanue
/ TeMbl A CHUTINHBI
1 ApxuTeKkTypa nmapajiebHbIX BHIYUCIUTEIbHBIX CHCTEM

1.1 Knaccuduxamnus 00630p knaccudukanuit apxutektyp. Knaccuduxarms no

KOMITBIOTEPHBIX CUCTEM OpraHu3anuy onepatuBHOl namstu. Opranuzanus
BBIYUCIIUTENBHBIX KJIACTEPHBIX MapajlIeIbHO
BBIUHCIUTENbHBIX CUCTEM.

1.2 Mogenu Crioco0b! MOCTPOEHUS MapajuleIbHbIX aIrOPUTMOB. Moenu
BBIYHCIIUTENbHBIX BBIYUCIIUTENFHBIX ITPOIIECCOB HA OCHOBE IpadoBOro moaxoza,
IIPOLIECCOB U CUCTEM CETeM MEXIPOLECCOPHOro B3aumoaeicTus. [Ipeacrasnenue

aIropuTMa B BUJE JUarpaMmbl paclyicaHusl.
2 Cpena napajJiejbHOro nporpammupoBanus MPI

2.1  O6mas opranm3anust MPI | IIpumMeHeHHnEe HHCTPYMEHTANBHBIX Cpe/I pa3paboTKu
MPInporpamm Ha ocHoBe 6uOMoTexkn MPICH. Komnumsimus,
3aIlyCK M OTJaJiKa MMapajijieIbHON MpOorpamMMmBbl.
®opMHpPOBaHUE U HACTPOMKA BEIYUCIUTEIBHOTO KJ1acTepa ¢
MOMOUIbIO YTUJIMT,
Bxomamux B cocraB MPICH na 0aze OC Windows.

2.2  ®OyHKUMU OUOIUOTEKN bazoBsie pynkuun 6ubmmoreku MPICH. Ilepenaua
MPI [apaMeTpoB MPH BbI30BE KOMMYHHUKAIIMOHHBIX (YHKIUI.

Pe:XMMBI BBINOTHEHUS! KOMMYHUKAIIMOHHBIX ONepaIuii
(Onoxupyromumii, HebIOKUpyIoUHii). @YHKINH,
pean3yronie KOJUIEKTUBHBIE ONEpaliiil MEXIIPOLECCOPHOIO
B3auMoeiicTBusl. ['1006anpHble BHIYUCIUTENbHbIE ONlepalluu
HaJ pacnpeesIeHHbIMUA JaHHbIMUA. CTPYKTYpHOE pa3/ielieHue
IIOCJIEIOBATEIbHON U MapajuIeIbHONW YacTeN MPOrpaMMBl.

2.3 | [Ipon3BoHBIC THITBI MaccuBsl fanHbpIX. POpMHUpPOBAHUE U NIEPEIAYa MACCUBA
JaHHBIX U Iepeaayda JAHHBIX 10 KOMMYHUKAIIMOHHOMY KaHally CBSI3H
yIaKOBaHHBIX JIaHHBIX MEXIPOIIECCOPHOTO B3auMoecTBus. DopMaThl

yIIaKOBaHHBIX JaHHBIX. [lepenaya yrakoBaHHbBIX JAHHBIX.

2.4 | Pabora c rpynmamu u OcHoBHbIe QYHKIIUN pabOTHI € TPYNIaMHU TPOLIECCOB

KOMMYHUKATOPAMHU.
Tonosnorus npoueccon

dopMupoBaHUE KOMMYHUKATOPOB. I1osib30BaTensckue u
r1100abHBIN KOMMYHHKATOP.
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