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04c19ed8bfb98f3b6ch77a486h9a8 7PPERE QHGHQIHBIX FPEICTB O AucuIuIHe «[lapaenbHoe IporpaMMUpOBaHHE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh

cricqruaiu3anunu Ne 1 «AHanu3 6€30MacHOCTH KOMITBFOTEPHBIX CUCTEM»

Bepcust noxymenra - 1 ctp. 1 IlepBblii 3Kx3eMILIAP KOITHA Ne

@DoH/1 OLIEHOYHBIX CPEICTB
IS POMEKYTOYHOM aTTecTAUM
10 JVCIUTUTHHE
IMapajiejibHOE IPOrPaMMHPOBAHME

Hanpapnenue moarotoBku (CrenuaibHOCTD)
10.05.01 KommbrorepHast 6€301acHOCTb

Hamnpasnennocts (mpoduib)

cnenuanu3anus Ne 1 « AHanu3 0e301MacHOCTH KOMIIBIOTEPHBIX CUCTEM»

[IpucBanBaemast KBaupUKaImsI
CHEIUATUCT 10 3aluTe HHPOopMaIUu

®opma oOyueHus
o4Has

Yemaouuck 2025 1.
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MUHOBPHAYKU POCCUUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeNbHOE
@y YUYpEKICHUE BbICLIETO 00pa30BaHUs
«HenssOuHCKuil rocynapcTBenblii yauepcuter» (PI'BOY BO «Uenl'V»)
Maremaruueckuii Gpakynsrer
Kadenpa xommproTepHoii 6€30MaCHOCTH U IPUKJIAAHON areOpsl

DOoHJ OLIEHOYHBIX CPEeCTB Mo AucuuiuinHe «IlapasienbHoe IporpaMMHUPOBaHHIE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh
cnermaym3armi Ne 1 «AHann3 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM

Bepcust noxymenra - 1 cTp. 2 IlepBblii 3Kx3eMILIAP KOITHA Ne

Conep:xanue

1. ITacniopt ¢oHIA OIEHOYHBIX CPEICTB
2. [lepeueHp popMHUPyEMBIX KOMITETCHITUN
2.1. KomnieTeH1MH, 3aKperuI€HHBIC 3a JUCITUTIIIMHON
3. CozxeprkaHue OIEHOYHBIX CPEJICTB MO AUCITUTUIMHE
3.1. Bujpl O11eHOYHBIX CPEICTB
3.2. ConepkaHue OLIEHOUYHBIX CPEICTB
4. TTopsiiok MpoOBEJICHUS U KPUTEPHUH OLICHUBAHUS IIPOMEKYTOUHOM aTTecTalluu
4.1. Ilopsanok MpOBENEHUS MPOMEKYTOUYHOM aTTeCTallun
4.2. Kputepun  OIICHWBAHUS TPOMEXKYTOYHOM aTTeCTallikl TIO0  BHUAAM
OILICHOYHBIX CPEJICTB
4.3. Pe3ynbTaThl IPOMEXYTOUHON aTTeCTAIllMd M YPOBHU CHOPMUPOBAHHOCTH
KOMIIETCHIIAMN

© ®I'BOY BO «Ueal Y»




MUHOBPHAYKU POCCUUN

DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeNbHOE
YUYpEKICHUE BbICLIETO 00pa30BaHUs

«HenssOuHCKuil rocynapcTBenblii yauepcuter» (PI'BOY BO «Uenl'V»)
Maremaruueckuii Gpakynsrer

Kadenpa xommproTepHoii 6€30MaCHOCTH U IPUKJIAAHON areOpsl

DU

DOoHJ OLIEHOYHBIX CPEeCTB Mo AucuuiuinHe «IlapasienbHoe IporpaMMHUPOBaHHIE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh
cnermaym3armi Ne 1 «AHann3 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM

Bepcust noxymenra - 1

cTp. 3

IlepBblii 3Kx3eMILIAP

KOITHA Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPEJCTB

Crnenumansaocts 10.05.01 KomnsiorepHas 6€301mMacHOCTb.
Crneunanuzaius Ne 1 «AHann3 6€300aCHOCTH KOMITBIOTEPHBIX CUCTEM.
Hucuunnuna: [lapajuiesabHoe NporpaMMUupOBaHue.

Cemectp (cemecTpbl) u3ydeHus: 4 cemMecTp.
dopma (popMbI) MPOMEIKYTOUHOM aTTECTALUU: 3a4ET 4 ceMecTp.
Hcnonp3yercs 6amipHO-pEHTHHIOBAS CUCTEMA JIJIsl OLIEHUBAHUS PE3YJIbTaTOB.

2. IEPEYEHb ®OPMUPYEMbBIX KOMIETEHIIAM

2.1. KomneTeHMH, 3aKpeIUIEHHbIE 32 TUCIUTIUHOM

N3yuenne

JUCIHITIINHBI

«]TapannensHoe

POrpaMMHUPOBAHUE»

HaIlpaBJICeHO Ha (POPMUPOBAHUE CIACAYIOMUX KOMIETEHIIN:

Koabl
KOMIIe-
Coaep:xanue
TeHIHH -
KOMIeTeHIuii
corJjac- COTIACHO HNuaukaTopbl AocTHAKeHUs KoMIeTeH- | [lepedeHb IUIAaHUPYeMBbIX pPe3y/IbTATOB
® 1}“[?) c ®rOC nuu cornacuo OIIOI 00y4eHHs M0 JUCHUILINHE
(oron (omoI11 BO)
BO)
1 2 3 4
YK-2 Crnocoben YK-2.1. Onpenesnsier starnbl )KHU3HEHHOTO | 3HATB!
YOPaBIATH IPO- | IUKJIA MIPOEKTA U BRICTPAUBAET MOCIEN0- | — HOPMATHBHO-TIPAaBOBYIO 0a3y, peryau-
€KTOM Ha BCexX BaTENIFHOCTh UX pealu3aIiii. PYIOILIYIO IEATENbHOCTB IO YIIPABICHUIO
JTamnax ero YK-2.2. ®opmynupyet npobiiemy, Ha MPOEKTaMH.
JKU3HEHHOTO pelIeHre KOTOPOU HAIIPABIIEH IIPOEKT, YMers:
IIUKJIA T'PaMOTHO OIIpEeIsAeT Lelb IPOCeKTa. — rpaMOTHO (POPMYJIMPOBATH LIEIb MPO-
VYK-2.3. [IpoekTupyeT pemreHne KoH- eKTa,;
KPETHBIX 33/1a4 IIPOEKTa, BBIOUpast O1- — HCXo1s U3 CHOPMYITUPOBAHHOM eTH
TUMAJIBHBIN CIIOCO0 NX PEIICHHMS. OIIPEAETATh KOHKPETHBIE 3a/1a41 JUIS
peanu3alyy IOCTABICHHOH EIH.
Branets:
— HaBBIKaMH BBIOOPA ONTHMAJILHOTO pe-
MIEHUS TTOCTaBJICHHON TPOOIEMBI U J0C-
THKEHMSI 3asIBJICHHOMU LIEJIN.
OIIK-7 Crocoben co3- | OIIK-7.1 3naer o0mye IpUHIAIIBI [0- 3HaTh!
JlaBath Ipo- CTPOEHUS, 00J1aCTH 1 OCOOCHHOCTH NPH- | — COBPEMEHHBIE S3bIKH U CHCTEMBI TIPO-
TpaMMBI Ha MEHEHHS S3BIKOB IPOTPAMMHPOBAHHS TpaMMHUPOBAHUS,
S3BIKaX BBICOKO- | BBICOKOT'O YPOBHS; 3HAET S3BIK IPO- — IIPOTrpaMMHBIE CPEICTBA MPHUKIIATHOTO,
TO ¥ HU3KOTO rpaMMHUPOBAHHS BBICOKOTO YPOBHS (00b- | CHCTEMHOTO U CIIELUATIBHOTO Ha3HaYe-
YPOBHSI, IpUMe- | €KTHO-OPHEHTHUPOBAHHOE MPOTPaMMHUPO- | HHSI, COBPEMEHHBIE IPOrPaMMHBIE KOM-
HSTh METOBI U | BaHHME); 3HACT OOIINE CBEJCHHUS O METO- | TUICKCHI.
MHCTPYMEH- Jlax MMPOEKTUPOBAHMSI, JOKYMEHTHPOBa- YMmers:
TaJIbHBIE CPea- HUSI, pa3pabOTKH, TECTUPOBAHUS U OT- — UCIIOJIb30BATh S3bIKU MPOrpPaMMHUPOBa-
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MHWHOBPHAYKHN POCCHUN

DenepanbHOE FOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
yUpEeKICHHE BBICIIEr0 00pa3oBaHus

«HenssOuHckuii rocynapctBennblii yausepcuter» (PI'BOY BO «Uenl'V»)
Maremaruueckuii Gpakynsrer

Kadenpa xommproTepHoii 6€30MaCHOCTH U IPUKJIAAHON areOpsl

DU

DOoHJ OLIEHOYHBIX CPEeCTB Mo AucuuiuinHe «IlapasienbHoe IporpaMMHUPOBaHHIE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh
cnermaym3armi Ne 1 «AHann3 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM

Bepcust noxymenra - 1

cTp. 4

IlepBblii 3Kx3eMILIAP

KOITHA Ne

CTBa MPOTpam-
MHUPOBAHHUS IS
pemeHus mpo-
(heccHOHATBHBIX
3aza4, ocyIie-
CTBIIATH 000C-
HOBaHHBIN BbI-
0op uHCTPY-
MEHTapHs Mpo-
TPaMMHUPOBAHUS
1 CII0CO00B
OpraHU3aINH
porpamMm

JIaKU TPOTPAMMHOTO 00eCTICUeHHS,
OIIK-7.2 YMmeet paboTaTh C HHTETPHPO-
BaHHOH cpenoil pa3paboTKH MPorpaMm-
HOTO 00ECTIeYCHNS;, yMeeT pa3padatsi-
BaTh U PEIN30BHIBAThH Ha SI3BIKE BBICO-
KOT'O YPOBHSI QITOPUTMBI PELICHHS TH-
MOBBIX MTPO(ECCHOHANBHBIX 33/1a4; yMe-
€T MPUMEHSTH U3BECTHBIE METO/IBI IIPO-
TrpaMMHUPOBAHUS U BO3MOXHOCTH 0a30-
BOTO $I3bIKa POTPAMMHPOBAHHMS JUTS
pELICHHUs THUITOBBIX MPO(ECCHOHANTBHBIX
3ajad.

OIIK-7.3 Bnaneet HaBBIKaMH pa3paboT-
KU aJITOPUTMOB PEIICHHUS TUIIOBBIX IIPO-
(heccnoHaNBHBIX 3a/1a4; BIAJICET HABBI-
KaMH pa3paboTKH, JOKyMEHTHPOBAHUS,
TCCTUPOBAHUA U OTJIAIKH ITPOrpaMMm.

HUS UL peIISHUs Pa3InIHBIX Tpodec-
CHOHAJIBHBIX 3a/1a4.

Bnanets:

— HaBBIKAMHU MCIIOJIL30BaHUS CHCTEM
MPOTPaMMUPOBAHHUSI, UHCTPYMEHTAJIb-
HBIX CPEIICTB JUIsl PeHICHUS PO ECCHO-
HaJbHBIX 3a7a4,

— HaBBIKAMH MPUMEHEHUS IPOTPAMMHBIX
CPEJICTB AJIsl PELlIeHUs] KOHKPETHBIX 3a-
aadg,

— HaBBIKAMH [TOCTPOCHISI aITOPUTMA U
MIPOBEICHUIO €TO PeaH3alni B COBpe-
MEHHBIX IPOTPAMMHBIX KOMILIEKCAX.
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MUHOBPHAYKU POCCUUN

DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeNbHOE
YUYpEKICHUE BbICLIETO 00pa30BaHUs

«HenssOuHCKuil rocynapcTBenblii yauepcuter» (PI'BOY BO «Uenl'V»)
Maremaruueckuii Gpakynsrer

Kadenpa xommproTepHoii 6€30MaCHOCTH U IPUKJIAAHON areOpsl

DU

DOoHJ OLIEHOYHBIX CPEeCTB Mo AucuuiuinHe «IlapasienbHoe IporpaMMHUPOBaHHIE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh
cnermaym3armi Ne 1 «AHann3 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM

Bepcust noxymenra - 1 cTp. 5 IlepBblii 3Kx3eMILIAP KOITHA Ne

3. COAEP) KAHUE OLHEHOYHBIX CPEJACTB I10 JUCHUIIJIMHE

3.1 Bujibl OIeHOYHBIX CPEICTB

Kon
KOMIIeTeHI]
uu / HanmenoBanmue
HaumenoBanue
Ne IJIaHUpYye Konrtpoaupyemsbie Tembl/ OLIEHOYHOTO CPeACTBa Ha
n/n Mble pasnensl OUCHOMHOTO CPEACTBA LISt MPOME:KyTOYHOIH
TEKYLIero KOHTPOJIs
pe3yabTar arrectauuu/Ne 3agaHus
bl

o0y4eHus

YK-2 Pazmen 1. Lenn u 3amaun JlaboparopHas pabora Nel Bomnpocs! k 3auéty Nel-2

OIIK-7 mapajuiebHOi 00padoTKU
JIAHHBIX

OIIK-7 Paznen 2. ApXUTEKTYpBI JlaboparopHas padora No2 Bomnpocs! k 3auéty Ne3-4
rapaJuienbHBIX
BBIYHCIIUTEIbHBIX CUCTEM

OIIK-7 Pasnen 3. CriocoOsl onienku | JlaboparopHast padbora Ne3 Bomnpocs! k 3auéty Neb5-6
MIPOU3BOJUTENLHOCTH
MHOTOITPOLIECCOPHBIX CUCTEM

OIIK-7 Paznen 4. ITpuHIUmBI JlaboparopHas pabora Ned Bomnpocs! k 3auéty Ne7-9
pa3paboTKu mapauiebHbIX
AJITOPUTMOB

OIIK-7 Paznen 5. Aranms JlaboparopHas padora Ne5 Bomnpocs! k 3auéty Nel0-11
TPYIOEMKOCTH
napaJuieJbHbIX aJrOPUTMOB

YK-2 Paznen 6. Texnonorus JlaboparopHas pabora Neb6 Bomnpocsr! k 3auéty Nel2-13

OIIK-7 pa3paboTKu mapaieTbHBIX
porpaMm IJist
MHOTOITPOIIECCOPHBIX CUCTEM
C pacrpeesieHHON NaMAThI0
(crarmapt MPI)

OIIK-7 Paznen 7. IapamiensHbie JlaboparopHas pabota Ne7 Bomnpocs! k 3auéty Nel4-16
YHCJIEHHBIE aJITOPUTMBI JIJIsI
PpELICHUsI TUTIOBBIX 3a/1a4
BBIYHMCIIATEIHHOM
MaTeMaTHKU

Tunosble 3aaHUsI, KPUTEPHUH U MOKA3aTENM OLICHUBAHUS B paMKaxX TEKYLIEr0 KOHTPOJIA
npejCTaBieHbl B paboueii mporpamMme auCHMIUIMHBL  (Momyns). IlomHbIe  KOMIUIEKTHI
OIICHOYHBIX CPEJICTB M KOHTPOJIbHO-U3MEPUTEIHHBIX MaTEPUATIOB XpaHITCS Ha Kadepe.
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MUHOBPHAYKU POCCUUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeNbHOE
@y YUYpEKICHUE BbICLIETO 00pa30BaHUs
«HenssOuHCKuil rocynapcTBenblii yauepcuter» (PI'BOY BO «Uenl'V»)
Maremaruueckuii Gpakynsrer
Kadenpa xommproTepHoii 6€30MaCHOCTH U IPUKJIAAHON areOpsl

DOoHJ OLIEHOYHBIX CPEeCTB Mo AucuuiuinHe «IlapasienbHoe IporpaMMHUPOBaHHIE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh
cnermaym3armi Ne 1 «AHann3 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM

Bepcust noxymenra - 1 cTp. 6 IlepBblii 3Kx3eMILIAP KOITHA Ne

3.2. Cozlepmanne OLICHOYHBIX CPECIACTB

3.2.1. Cniucok 1a60paTopHBIX padoT

JlaboparopHasi pa6ora Nel
PeanuzoBare napamienbHOe IEPEMHOKEHNE MATPHIL C UCTIOIb30BaHueM 0nbmmoTexkn OpenMP.
[IpoBecTn  CpaBHUTENbHBIA AaHAJIM3 BPEMEHM BBIIOJHEHHUS IOCJIEJOBATEIBHOTO U
napajuieIbHOTO BAPUAHTOB AITOPUTMA.
Hcnonb30BaTh pa3HOE KOJIMYECTBO MOTOKOB, COCTABUThH TAOJHILY PE3yIIbTaTOB.
PeanuzoBare mapaisienbHblil BapuaHT aiaroputma dmoiiga ¢ ucnonb30oBaHHEM OMOIHMOTEKU
OpenMP.
[IpoBecTH  CpaBHHUTENBHBI  aHaIU3 BPEMEHH  BBIMIOJHEHUS  TMOCIENOBAaTeIbHOTO U
napajuieIbHOTO BApUAHTOB aJITOPUTMA.
Hcnonp30Barh pa3HOE KOJIMYECTBO MOTOKOB, COCTABUTH TAOIHILy pe3yJIbTaTOB.

JlaboparopHas padoTa Ne2
Pa6ota B ctangapte MPI.
Peanmm3oBarp 1Ba BapmanTa oOMeHa COOOMICHUSAMHU MEXIY IPOIECCaMH IO TOIOJOTHH KOJIBIO
(UMKIMYECKUI CIBUT):
Round : ormpaBka ciemyromieMy W TIpUeM OT MPEABIAYIIETO C MOMOIIbIO OJIOKHPYIOIINX
byHKIMiA
obmen Bua: 0 reHepupyer maccuB, otrnpasiser 0->1->2->3->, .->size-1
Ka)XIbI{ TPOIIECC MPU MOTYYEHUH BBIBOAUT B KOHCOJIb MACCHB U CBOM paHT
Shift : ornpaBka crieayromeMy W HPUEM OT TMPEIBIAYIIET0 € MOMOIIBIO HEOIOKUPYIOIIHX
byHKIMi
OoOMEH BHJA. KaXIbIH TEHEPHPYET MACCUB, OTIPABISIECT €ro CIEAYIOIEMY, NPUHUMAET OT
HpebIAYILEro
0:size-1->0,0->1

i-1->10,1->0+1
KQKJIbIA MPOLECC BBIBOAUT B KOHCONIb CBOM HCXOIHBIH (CTCHEpHPOBAHHBIM) MAacCHB U
MOTYyYEHHBIN
nepesaBarb pa3MEpHOCTh MacCHBa B KaUECTBE apryMeHTa KOMaHIHOM CTPOKH.

JlaboparopHas padora Ne3
Pa6ora B ctannapre MPI.
Peanu3zoBars mporpaMmy, OCYIIECTBISIONIYIO aITOPUTM HonapHoro cymmupoBanus N ducer.
[Tapamerpamu mporpamMmbl sIBIsiFOTCSE N — KOJIMYECTBO CyMMHpPYEMbIX JaHHBIX, U P —
KOJIMYECTBO MCMOIb3yEMBIX MTPOLIECCOB.
[IpumepHbIid BUJ pabOThI MPOTrpaMMbl: HYJIEBOH pacchliaeT BCeM IpoleccaM (Kpome ceos)
napy uucern,
HOJTy4aeT OT HUX CYMMBI, OISITh (JOPMHUPYET Hapbl, pacChuIaeT BCeM IporeccaM (Kpome ceos)
U T.JI. 10 TIOJYYEHHSI IByX CYMM.

JlaGoparopHasi paGora Ned
Pa6ora B ctannapre MPI.
Peamu3oBare mnapamienbHbId  BapuanT anroputMma @roiina  (HaxoxkaeHHe KpaTdanimmx
PACCTOSIHUI MEXK/Ty BCEMHU BEpIIUHAMU rpada).
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MUHOBPHAYKU POCCUUN
DenepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTeNbHOE
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Maremaruueckuii Gpakynsrer
Kadenpa xommproTepHoii 6€30MaCHOCTH U IPUKJIAAHON areOpsl

DOoHJ OLIEHOYHBIX CPEeCTB Mo AucuuiuinHe «IlapasienbHoe IporpaMMHUPOBaHHIE»
o cnenuansHocTH 10.05.01 KoMmbrorepHast 6e30macHOCTh
cnermaym3armi Ne 1 «AHann3 6€30MacHOCTH KOMITBIOTEPHBIX CHCTEM

Bepcust noxymenra - 1 cTp. 7 IlepBblii 3Kx3eMILIAP KOITHA Ne

Heo0xonuMo monyuuTs peanbHOe YCKOPEHHE M0 CPAaBHEHHIO C MOCIIEI0BATEIbHBIM BapUaHTOM
aJlIropuTM™ma.
JlaboparopHnas padora Ned
Peanuzoare anroputm drnoiina, nepeMHokeHHEe MaTpull ¢ momotbio Texnonoruu CUDA.
JlaGopaTopHasi paGoTa Ne6
Peanu3oBars mnapaulelbHbI BapuaHT aiaropurMa Dmoiiga (HaxOKICHHE KpaTdaiimmx
PACCTOSIHUIT MEX/Ty BCEMHU BEpILIUHAMU rpada).
C nomoreio MPI pa36uts Ha 1o3a1a4K U Pa30CciiaTh MO XOCTaM (3alycKarh Ha HECKOJIbKUX
KOMITBIOTEpax), Ha KaxaoM xocte ucnonb3oBarh GPU (texuonoruss CUDA) st BBIYHCIICHUIA.
Jlnst B3auMozielicTBHs ucnoib3oBarh MPI dyHkinu (00MEeH COOOIICHUAMH).
JlaGoparopHnasi pa6ora Ne/
PeanuzoBars nepemMHokeHHEe MaTpuil, anroputM dnoiina ¢ momomibio crangapra OpenCL.

3.2.2. Bonpocsl Kk 3a4éTy
1.bonbime 3anaun (onucanue, npumepsl). [lapamnensHas 00paboTKa, pEKUMBI BBITIOTHEHUS.
2.Bujpl napauienu3ma (OnucaHus, IpuMephl).
3.ApXUTEeKTypa MapajuIelIbHBIX BBIYMCIUTEIBHBIX cucTeM. Kiaccuduranus DnuHHA
(ommcanue, mpUMepEI).
4 Knaccudukanus MIMD-cucrem(MKM/I B kinaccudukanmu Onunna) (OMUcanue, IpuMepsl).
5.Pa36uenue 3ampaun. CriocoObl, ONUCAHKUE, IPUMEPHI.
6.I1poexTrpoBanue cBs3eit moazanad. Kimaccudukamms cszeid. Onrcanue, IpuMepsl.
7.ArperupoBaHue, crioco0bl, ONTUCaHNUE, IPUMEPHI.
8.IlpuBs3ka moa3amad, CrmocoObl, ONWCaHWE, MPUMEPHL. TOMOJOTUH MHOTOIPOIECCOPHBIX
BBIYUCIIUTENbHBIX CUCTEM.
9.Crannmapt MPI. Hukn pazpadorku nporpammbl. MPI-nporpamma. KommyHrukaTops!, Moaenb
oOmena coobuienusmu. [Ipumep MPI-iporpaMmel.
10.Bunbt B3aumoneiicteuii B MPI-niporpamme (onucanue, npumepst). [Ipumeps Gpyakuuit MPI
( KaK MOXHO GOJIbIIIE ).
11.bnoxupyromue, HebIoKkupyromue ooMensl coodenusimu B MPI-iporpamme. [Ipumepst.
12.Tynukun u wux paspemenus B MPIl-nporpammax. KomnekTuBHble B3aBUMOIECHCTBUS
MPOIIECCOB.
13.Crangaptabie THmbl AaHHBIX B cpeae MPI. Cranmapthbie (OCHOBHBIE) (YHKIHH U WX
OTIHCaHUeE.
14.Crannapt OpenMP, ocHOBHBIE TUPEKTHBBI, IPUMEPHI.
15.Texnomnorust CUDA. Pactmmpenns sizpika Cu. Betpoennbie nepemennsie. Kondurypanus
3arycka siapa. Mcnonbp3oBaHue pa3aensieMoi maMsTH.
16.Cranmapt OpenCL.
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4. MMOPAJOK NMPOBEIEHUA U KPUTEPUU OLEHUWBAHUA
MMPOMEXYTOYHOU ATTECTAIIUUN

4.1.

B Teuenme cemectpa MpoBOASATCS CEMb JIAOOPATOPHBIX PadoOT.

MaxkcuManbpHBIN 0ait 3a TabopatopHyto paboTy — 5 6amios.

Ha sx3ameHe crymeHT nosiydaer Omiet. B Ounere nBa Teopernyeckux Bonpoca. Ha Ha-
nucanue oreera gaercs 1,5 waca. [locnme 3Toro mpoucxomuT oneHka orBeTa. IIpemomaBarens
MOYET 3aJIaBaTh BOIPOCHI 110 TeKCTy 0TBeTa. CTYACHT JIOJDKCH HA HUX OTBETHTb.

CBoaHas Ta0/IMIa peTHHIa YCIIEeBAEMOCTH

Iopsinox mpoBeIeHUs MPOMEKYTOYHOM aTTEeCTAIMU

Ne BuJ1 011eHOYHOT0 CpeicTBA MakcuMaJjibHOe K0JI-BO 0aJ1J10B
1 | JJaboparopHas pabora Nel-7 7x5=35
2 | Dk3aMeH (TeopeTHYEeCKHid BOITPOC) 2x5=10

Htoro 45

4.2. Kpurepuu onleHUBAHUS MPOMEKYTOYHOMH aTTeCTAIMM 110 BUIAM
OLIEHOYHBIX CPEICTB.

4.2.1 Kputepuu olleHMBAHUS TEOPETHYECKOr0 BONpoca
MaxkcuMasbHbIM 0ani 3a OTBET Ha TEOPETUYECKHUI BOpOC — 5 6aslIoB.

OrinuHo/3aureno/5
0aJ1J1I0B

Xopomuo/3auteno/ 4
OaJ1a

YioBJjeTBOpUTEILHO/32UT
eHno/3 0ania

HeynoB1eTBOPUTEIBHO/H
e 3auteno/0-2 6anna

OO0yyaromuiicst OTIITHIHO
3HAET MaTepHall, yMeeT
aHATU3UPOBATH MPOOIIEMY
U apTyMEHTUPOBAHO
U3II0KUTH CBOIO TOUKY
3perns. OOyuaronuiics
MIPaKTUYECKH HE JOMYCKaeT
OILINOOK.

OO0yyaromuiicss XopoIIo
3HAeT MaTepuall, yMeeT
aHAIM3UPOBATh MIpo0IeMy
U apryMEHTHPOBAHO
H3JI0KUTH CBOIO TOUKY
3perust. OOyuaromuiics
JIOTTyCKaeT
HE3HAYUTEIbHBIE OINOKH.

OO0yuaromuiics 3HaKOM C
MaTepHajoM.
OO0yuaromuiics IoImycKaeT
(dhakTHUecKre OMnOKH.

OO0yuaromuiics He 3HaeT
OCHOBHBIX ITOJIOKESHUH
BOTIpOCa, HE
OpUEHTHUpYETCS B
OCHOBHBIX MOHSTHSIX,
u3naraer mMarepuali ¢
TPYIAOM, C TPYObIMH
(hakTHIECKUMH OIUOKaMHU,
60 OTKa3bIBAETCS OT
OTBETOB Ha BOTIPOCHI.

Bericokuii ypoBeHb
OCBOEHUSI IPOBEPSEMBIX
KOMIETEHIUH

Cpennuil ypoBeHb
OCBOCHHUSI MPOBEPSIEMBIX
KOMIIETEHIIMI

ba3oBblii ypoBeHb
OCBOEHHUSI IPOBEPSIEMBIX
KOMIIETEHIINI

Henocrarounslif ypoBeHb
OCBOEHHSI IPOBEPSIEMBIX
KOMIETEHINH

4.2.2. KpuTepuu OleHKH JIa0OPaTOPHOii padoThI
MaxkcuManbHbIN 6aI1 32 1Ta60PaTOPHYIO

aboty — 5 6amnos.

Or1ianyHo/3auteno/5
0aJ10B

Xopomuo/3auteno/ 4
6anna

VI0B/IETBOPUTEILHO/324T
eHo/3 6ana

Heynosaersopureabno/
He 3auTeno/0-2 6ajia

JlabopatopHas paboTa
BBINTOJTHEHA MOJIHO U
MIPAaBUJILHO B COOTBETCTBHH
C 3aJIJaHNEM, TIPOBE/ICHO U

JlabopatopHas paborta
BBITIOJTHEHA HE MOJHOCTBIO,
TIPH BHITTOJTHEHUH
nabopaTopHOil paboTHI

BeironHeHs! OT/IeIbHEIE
Y4acTH JJaDOpaTopHOH
paboTHI, JOMYIIECHBI
rpyOble ommoOKH, Ha

JlabopatopHast pabota
71100 HE BBITIOJIHEHA
(0 6amoB), MO0
BBINOJIHEH HEOOIBIION
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MIPEAICTaBICHO MOJHOE
TECTUPOBAHUE CUCTEM U
(GyHKIUI; TEXHUYESCKH
MIPAaBUIIBHBIM S3BIKOM,
JTaHBI BEPHBIE OTBETHI HA
KOHTPOJIGHBIC BOTIPOCHI.

CTYJICHTOM JIOIYIICHBI
CYIIIECTBEHHBIC OIINOKH,
HE BeCh (DYHKIIMOHAI
OTpaXkeH B TecTax.

KOHTPOJIbHBIC BOIIPOCHI
JaHbl HCBEPHBIC OTBETHIL.

00BbeM OT 3aJIJaHHOTO, IPU
9TOM OOyYaroIuics He
OpUCHTHPYETCS B
OCHOBHBIX MOHSATHSIX,
OTKa3bIBACTCS OT OTBETOB
Ha BOIIPOCHI.

Bricokuil ypoBeHb
OCBOEHUSI IPOBEPSEMBIX

CpenHuii ypoBeHb
OCBOEHHUSI TPOBEPSEMBIX

ba3oBrIii ypoBEeHb
OCBOEHHUSI IPOBEPSIEMBIX

Henocrarounslii ypoBeHb
OCBOEHHSI TPOBEPSIEMBIX

KOMIIETEHITUH KOMITETCHIIUH KOMITETCHIIUH KOMITETEHIIUH

4.3. PesyabTarhl NPOMeKYTOYHOH ATTECTAIIMH M YPOBHH C()OPMHPOBAHHOCTH
KOMIIeTeHIIU

[Ipy mnoxBeneHMM WTOTOB  YUYMTBHIBAIOTCS  PE3yJbTaTbl TEKYIIEH aTTeCTalUH.

[TomrydeHHbIe 3a TEKYIIYIO aTTECTAlMIO Oasibl CyMMHPYIOTCS C OaijiaMu, MOJTYYeHHBIMHU 32
KKIBIN ATAIl IPH MPOXOKICHUH MPOMEKYTOIHON aTTSCTAIINU.
Jli1s 3ayera.
0 — 25 Ga1oB — He 3a4TEHO,
26 — 45 6ana0B — 3a4TEHO.

OCoOeHHOCTH TPOBEICHUH MPOIIEIYPhl OIICHUBAHUS PE3Y/IbTaTOB O0YUCHHS HHBAIH/IOB
U JIMIl ¢ OTPaHMYEHHBIMH BO3MOKHOCTSMH 3I0POBbSI 0003HA4YeHbI B paboueil mporpamMme
JIMCITUTITHHBL (MOTYIIsN).

YpoBHU chOPMUPOBAHHOCTH KOMIIETEHIIUH ONpEeseTcs CIeayoUMM 00pa3om:
1. Beicokuit ypoBeHb C(POPMUPOBAHHOCTH KOMITIETEHIIMI COOTBETCTBYET OIleHKE «OTINYHO»!

- mpeAnonaraetT GopMUpOBaHHE KOMIIETEHIIMH Ha BHICOKOM YPOBHE, TOTOBHOCTh K CaMo-
CTOSITETILHOM MPOo(ecCHOHATBHOMN 1eATeIbHOCTH,

- CTYAEHT CHOCOOEH apryMEeHTUPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS MO JUCKYCCHOHHBIM
BOINPOCAM JAMCLUUIUINHBI, pellaTh CUTYallMOHHbIE 3a/1auH, (popMynupoBaTh COOCTBEHHbIE
BBIBO/JIBI.

2. CpenHuil ypoBeHb COOTBETCTBYET OLIEHKE «XOPOIIO»:

- npeanonaraeT (OpMHpPOBAHHE KOMIIETEHIIMI HAa JOCTATOYHOM ypOBHE,

- CTYAEHT cIOCOO€H JaBaTh pa3BEpPHYThIE OTBETHl HA TEOPETHYECKHE M MPAKTUYECKHE
BOIPOCHI JUCIIUIUIMHBI HA YPOBHE HE HUXKE OLEHKN «XOpOIIO».

3. ba3oBbIif ypOBEHb COOTBETCTBYET OIICHKE « YIOBIETBOPHTEIBHOY:
- mpennoiaraet (opMHpPOBaHUE KOMIIETEHIIMI Ha HAYaJIbHOM YPOBHE,

- CTYACHT CIocoOeH AaBaTb OTBECTbI HAa TCOPCTUYCCKUC U NPAKTUICCKUC BOIIPOCHI JUC-
LUIIJIMHBI HA YPOBHE HC HHUXKE OLICHKH ((Y)IOBJ'IGTBOPI/ITeJ'ILHO»,

- CTYIEHT CIocOOEH OTBeuaTh Ha BOMPOCHI B 3aKpbITOl Gopme. KonndyecTBo npaBMIIbHBIX
oTBeTOB — He MeHee 50%.
4. Hwuskwuii ypoBeHb COOTBETCTBYET OlleHKEe «HeynoBineTBopuTensHO».
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CneuuansHocts 10.05.01 KomnblorepHas 0e30nacHOCTh

Cnenuanuzanus Ne 1 «AHaau3 0€30MaACHOCTH KOMIIBIOTEPHBIX CHCTEM)

®oHJ OLICHOYHBIX CpeACTB o AucuuinHe «I[lapaJuiesibHOEe IPOrpaMMHPOBaAHUE»
2025 rox Habopa, ouHasi popma o0yueHust

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYecKoro (akyipreTa

[Tporoxon 3aceqanus Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO E.A. Coponosa
3acenanuem kadgeapbl KOMIbIOTEPHOH 0€30MACHOCTH M NPHUKJIAAHOM anredpbl

[Tporokon 3aceqanus Ne 8 ot 01.02.2025

3aBenyromui kapenpoi COITIaCOBaHO A. H. Pyuaii

ABTOD (COCTaBUTEIIH) A. H. Pyuaii

CTpykTypa pa6oueii mporpaMmbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



