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1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Lenp u3ydeHUs MUCHUIUTHHBL: ()OPMUPOBAHUE CUCTEMBI TIOHATUH U HABBIKOB B OOJACTH
NapajuieIbHOrO MPOTrPaMMHUPOBAHUS IJISl TapajlieIbHbIX CUCTEM Pa3JIMYHBIX KIaccoB (¢ oOmieit
NaMSThIO, C paclpeieNIieHHON NaMAIThio0, rpadUuyecKre MPOLEcCOphl) U MOMYISPHBIX TEXHOJIOTUN
MOIJICPIKKH MAPAJUICITLHBIX BEIYUCIICHUN.

3ajaud TUCHUTLIIUHBIL:

- 3HAKOMCTBO C apXHUTEKTYpOH MHOTOMPOIIECCOPHBIX CHUCTEM, HEOOXOMUMBIX IS
MOHMMAaHUS MapaiIeIbHBIX BbIUMCICHUIA;

- U3ydeHHe TMOHATUH TMapajuienu3Ma W OOIIed TEeXHUKH pachapajuleIuBaHus
porpamwm;

- aHau3 MpoOJIeM, COMPOBOKIAOIINX pPa3pabOTKy M OTIAAKY HapaIelbHBIX
porpamm;

- W3YYCHHE TEXHOJIOTUHU MapaJLICIBHOTO mporpammupoBanus OpenMP st cuctem
¢ 00I11eH TaMSThIO;

- nzydenne texHomorun CUDA Kkak COBOKYIMHOCTH MPOTpaMMHO-aNapaTHBIX
CpEICTB, OOECHeunBalOIIMX Herpaguueckue MapauiebHble BBIYUCICHUS Ha TrpaduuecKux
nporeccopax;

— MOJIyYeHUE HABBIKOB HCHOJb30BaHUs TexHonorun OpenCL mapamiensHOro
POrPaMMHUPOBAHUS JUISI TETEPOTSHHBIX BRIYUCITUTEIHHBIX CHCTEM;

- 3HAKOMCTBO ¢ uHTepdeiicoM mepenaun coobmenuit MPI, sBustomerocs
OOIIETIPU3HAHHBIM CTaHJAAPTOM JUIS TPOTPAMMHUPOBAHHS TAPAUICTBHBIX BBIYMCITHTEILHBIX
CHCTEM C pacIpeaeIeHHON MaMsThIO.

- Pa3sBUTHUC HABBIKOB CaMOCTOSITEILHOMI HaquO-HpaKTquCKOfI JACATCIIBHOCTH.

2. Mecro nucuumiaunbl B ctpykrype OIIOII BO

JlucuuIuinHa OTHOCHTCA K JUCHMIUIMHAM 1O BBIOOPY YacTH Yy4eOHOro IjIaHa,
dopmMHpyeMoii yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH.

W3ydyenne naucuuiuiMHbel Oa3upyercs HAa 3HAHUAX, I[OJYUYEHHBIX TMpU HU3YYEHHUH
TEOPETUYECKOH M MPHUKIATHON MH(GOPMATUKU, NMPOrPaMMHUPOBAHUS, AITOPUTMOB U CTPYKTYP
JTAHHBIX, 00BEKTHO-OPHUEHTUPOBAHHOTO IMPOrpaMMHMPOBAHUS, MPOEKTUPOBAHUS MPOTPAMMHOTO
o0ecrieyeHns, TECTHPOBAHUS MPOIPAMMHOIO OOECHeUYeHHsI, OIEPAalUOHHBIX CHUCTEM U
APXUTEKTYp KOMITBIOTEPHBIX CETEH.

HGO6XO)II/IMI)IMI/I YCIIOBUAMHU 1L OCBOCHUA JUCHUIIIIMHBI ABJISAFOTCA:
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3HAHHC.

YMEHMUC.

BJIQICHUC.

OCHOBHBIX IPUHIIUIIOB AJITOPUTMHU3AIUHN U TPOrPAaMMHUPOBAHUS;
0a30BBIX AITOPUTMOB U CTPYKTYP JaHHBIX;

APXUTCKTYPBI KOMIIBIOTCPHBIX CUCTEM;

IMPUMCHATD A3BIK IPOTrpaMMHUPOBAHUS B HOBBIX CUTYyallUAX,

BBIABJIATH 3aBUCUMOCTH MCKAY UTCPALUAMU LUKIMYCCKUX YIaCTKOB IPOTPAMMEI,

HaBbIKAMM AJITOPUTMU3ALUN U IIPOrPaMMUPOBAHUS;

HaBbIKaMU TCCTUPOBAHUSA U OTJIAIKU KOMIIBIOTCPHBIX IPOI'paMM.

OCHOBHBIE TIOJIOKESHUS JAUCHUIINIMHBI MOT'YT OBITE MCITOJIb30BaHbI IIpyU BBIIIOJHCHUN

BBIMMYCKHOM KBaTU(UKALMOHHON pabOThI, B MPOPECCUOHANTBHON AESITETbHOCTH.

3. Pe3ynbTaThl 00y4eHusi 10 JMCHUILIHHE
[Ipouecc wm3ydyeHMs] AMCLUMIUIMHBI HalpaBlIeH Ha (OPMUPOBAHUE  CIEAYIOLIUX
KOMITETECHIIUN:
Tabnuua 3.1
Koy u Kon u HanmeHoBaHue
MHAMKATOpa Koz u HanmeHoBaHMe pe3yabTaTa 00yueHUs
HauMEHOBAaHUE
S — JOCTHXKEHUS 110 JUCLUIUINHE
xomnereHmu (MAK)
IIKC-1 Cnoco6en | IIKC-1.2 Tlpoextupyer, | 3Hats (31) KOMIIOHEHTBl  IIPOrPAMMHO-
IIPOEKTUPOBATb, pa3pabaTbiBaeT U | TEXHUYECKUX  apXUTEKTyp  MapaiedbHbIX
pa3pabartbIBath, TECTUPYET BBIUHCIIUTEIbHBIX CUCTEM;
TECTUPOBATh U | IPOrpaMMHOE 3uarpy (32) BuAbl MapamienusMa U YpPOBHHU
JOKYMEHTHPOBaTh | o0ecrieyeHue C | pacnapaJljIeJIMBaHus;
1O HCI0JIb30BaHUEM 3uatb (33) Moaenb napajuieaTbHON IPOrpaMMBl
COBPEMEHHBIX CPEACTB U | B TexHonoruu OpenMP;
TEXHOJIOTHI Ha BCeX | 3Hath (34) CTPYKTYpy maMsATh rpaduvecKkoro
dTamax JKU3HCHHOI'O | mpoleccopa U BpEMCHHBIC XapaKTECPUCTHKHU €€
IIUKJIa COCTaBHBIX YaCTEH;

3Hate (35) wMogenu mnnatdopmbl, MaMATH,
UCTIOJTHEHUSI W CTPYKTYPHl TapajuielIbHON
IPOTrpaMMbl FeTEPOreHHOTO KOMIIBIOTEPA,;

3HaTh (36) MOIEeTh MapaJICTPHOM TPOTPAMMBI
TUTS BBIUHCIUTEIHHOM CUCTEMBI c
pacrnpeieeHHON NaMsAThIO

VYmets (Y1) npumensats aupexktubsl OpenMP
JUIsL CO3/laHUsl TapaJlIeNIbHBIX PErMoHOB U
pacrpeieieHuss  BBIYUCIUTEIbHOW  pabOThI
MEXly IOTOKaMU;




YMmers (V2) nOpuUMEHSATH PEKOMEHIYEMYIO
TEXHOJIOTUEHN CUDA CTpaTEruto
napajuieaIbHOTO MIPOrPaMMHUPOBAHUS
rpau4ecKoro npoueccopa;

YMmers (V3) nOpUMEHSATH PEKOMEHAYEMYIO
TEXHOJIOTHEN OpenCL CTpaTEruio
napajuieIbHOTO IPOTPaMMHUPOBAHUS
reTepOreHHOr0 KOMIBTEPA;

YnMmetb (Y4) ucnonas30BaTh OCHOBHBIE TPYIIIIBI
byaknuii maTepdeiica MPI mns wHENMANUAN
OMOIMOTEKH, TIOJIYYCHHS CBeJACHUH 00 ee
OKPYKCHHH,

Brnagets (B1) cmocobamu mpeoOpa3zoBaHus
[IUKJIOB I JTIUKBHJIAIIUU WH- (HOPMALMOHHBIX
3aBHCUMOCTEH MEX]y UTEPAIUSIMH,

Bnazners (B2) cnocobamu GoprOBI C TOHKaMH
JAHHBIX, OJIOKUPOBKAMH U  TYINUKOBBIMHU
CUTYaIUSIMU;

Brnagets  (B3) HaBbelkamu  pa3paboTkH,
KOMIWIIIAA ©  OTJIAJKH  MapauIeIbHBIX
OporpaMM C HCIOJB30BAHUEM TEXHOJOTHH
OpenMP;

Brnanets (B4) HaBelkamu  pa3paboTKH,
KOMIWIIIAA HW  OTJIAJKH  MapauIeIbHBIX

mnporpamMmm C€ HCIIOJB30BAHUCM TCXHOJOI'MU
CUDA;

Bnagers  (BS5) HaBblkamMum  pa3paboTKH,
KOMIWISIMM W OTIAJKUH  HapajljielbHbIX
[IPOrpaMM C HCIIOJIb30BAHUEM TEXHOJIOTHH

OpenCL,;

Bnagerp (B6) HaBblkamMu  pa3paloTKw,
KOMIWJISILIMY, TPOQUIMPOBAHUSA M  OTIAAKH
NapajuleJbHBIX MPOTrpamMM C HCIOJIb30BaHUEM
texHosiornu MPL

4.

O0BbeM TUCHUNIINHBI

OO0t 00beEM IUCHUIUINHEL cOCTaBIAET b 3auéTHbIX equnaul, 180 yacos.

Tabnuna 4.1
AynuropHble 3aHATHS /
®opma
®opma | Kypce/ KOHTaKTHas paboTa, Jac. CamocrosTen
Kontpo | mpomexyrou
o0OyueH | cemec [Ipaktuyec | JlabGopatop | bHas pabora, .
JIeknn JIb, 9ac HOU
ust TP KHe HBIE Jac.
U aTTecTaluu
3aHSATHUS 3aHSATHUS
Ounas 4/8 40 - 26 87 27 DK3aMeH
S. CTpyKTypa u coep:KaHHe AU CHUILIHHBI

5.1. CtpykTypa AUCITUTITMHBI




ouyHasi popma obyuenus (OPO)

Tabmuna 5.1
CrpykTypa JUCUUIIIIUHBI AymuTOpHBIC
Ne PyKTypa auen 3aHsaTus, yac. | CPC, | Beero, | Kog O1LeHOYHbBIE
n/n | Homep HaumenoBanue 1. | Tip. | a6 gac. | wyac. | UK CpeacTBa
paznena paszzena
Apxurektypa
napauieIbHbIX Sananms
1 1 BBIYMCIIUTEIIbHBIX 4 ) 4 14 22 [MKC- KOHTPOTEHOM
cucreM. Bsenenue 1.2
pabotsl Nel
B napajuieIbHOE
IPOrpaMMUPOBAHUE
OpenMP: Bonpocs! k
napasuiesibHbIe [IKC- | KOMWIOKBHYMY
2 2 BBIUHCIICHUSA Ha| 8 - 6 18 32 19 Nel, 3amanus
cucremMax ¢ ooOmen ' KOHTPOJBHOU
IIaMATHIO paboTel Ne2
CUDA:
rapasuieJIbHbIe [KC- Bormpocsr k
3 3 BBIUMCIICHUS Ha| 10 | - 6 18 34 KOJUTOKBUYMY
1.2
rpadu4ecKom Ne2
poreccope
OpenCL:
napasuieNbHbIe KC- Bonpocsr k
4 4 BBIYUCIICHHS Ha | 8 - 6 18 32 19 | KONIOKBHYMY
reTepOreHHOM ' Ne3
KOMITBIOTEPE
MPI:
Bompocs! k
napasuieNbHbIe KOILIOKBIYMY
5 | 5 |memmeremmimalog 1oy gg |33 | KO N 3 ranms
cucTemMax c 1.2 .
acIpeIeICHHOU KOHTPOJIbHO
P paboTel Ne3
MaMSITBIO
6 | 15 |Dxsamen | - | - | 27 | 27 |TKE] Bompockix
1.2 9K3aMEHY
Uroro: 40 | - 26 | 114 180 X X

3aounas ¢popma o0yuenus (3P0)

He peanusyercs

Ouno-3a04nas ¢popma odyuenus (O3PO)

He peanusyercs

5.2. Coneprxanue JUCHUIUIMHBL.

5.2.1. Coneprkanue pa3eiaoB JUCIUIUTAHBI (JIUJAKTHUECKUE SIMHUIIBI)

Pazgen 1. ApxurekTypa mapajulejibHbIX BbIYHCJIUTEJbHBIX cucTeM. BBenenHue B

napajuieibHOe mporpaMmMupoBanue. [lapamiensHble BRIUUCTUTEIbHBIE CHCTEMBl. OCHOBHBIC




kiaccel apxurektyp: OKO/I (Single Instruction Single Data, SISD), OKM/] (Single Instruction
Multiple Data, SIMD), MKO/I (Multiple Instruction Single Date, MISD), MKM/I (Multiple
Instruction Multiple Date, MIMD). MynbTunpoueccopbl. PacnapaiuienBanue IHKIIOB.
PacnapamnenuBanue rue3n uukioB. [IpeoOpa3oBanus rHe3n mukioB. [IpoGiemsl pazpaboTku
MapajuIeIbHbIX IPOTrPaMM.

Pazgen 2. OpenMP: napanjenbHble BBIYHCIEHHS HA CHCTEMaXx ¢ o01leii maMATHIO.
Monenp napamiensHoi nporpaMMel OpenMP. JIupeKTHUBBI yIIpaBieHHsI pETHOHAMH M TOTOKAMH.
JupextuBbl pacnpenenaceHuss BbUMUCICHUWA. JIMpeKTUBBI cHUHXpoHM3auuu. IlepemeHHbIE
okpyxeHus. bubimoreka Qynkiuit OpenM.

Paznen 3. CUDA: mapajJiejibHble BBIYMCJIEHHSI HAa TpauYecKoOM MpoIeccope.
Apxurekrypa CUDA. Annaparasie komnoHeHTsl CUDA. I[Iporpammubie komnoneHTsl CUDA.
CUDA-pacummpenue s3pika C/C++. Texnonorus paspadorku CUDA-nporpamm. bubnuoteka
CUDA-runtime, 0OCHOBHbIE (DYHKIIMH.

Pa3znea 4. OpenCL: napajuiesibHble BHIYHCJICHHUSI HA FeTePOreHHOM KOMIbIOTepe.
Monens mnardopmel. Moxens namaru OpenCL. Mogens ucnonaenuss OpenCL-mporpamm.
Mopgenb ctpykTypbl OpenCL-niporpamm. [Ipumep OpenCL-nporpamm.

Pazgen 5. MPI: nmapaijieibHble BBIYMCJIEHHSI HA CHCTEMAaxX C pacrnpeaeeHHOM
namaTe0. OcHOBHBIC TIOHATHS WHTepdeiica MPl. OyHKIMY WHUNMATH3AIUNA M ONPEACICHUS
okpykeHus. OOMEH COOOIICHHSIMU THUIA «TOYKA-TOYKa». KOJUIEKTUBHBIE OIepaluu
B3aMMOJICHCTBUS  TpoueccoB. IIpom3BogHble THUIIBI W YHNaKOBKa/pacmakOBKa JIaHHBIX.
VYmopaBneHne rpynmnaMM BETBEM M KOMMYHUKATOpaMH. YIIPaBI€HHE BHUPTYyaJbHBIMU
TOMOJOTUSAMHU.  YJaJeHHbIH JOCTyn K MaMATH (OJHOCTOPOHHUE  B3aUMOJAEHUCTBHUS).
Ucnonw3oBanne Oubmuoreku MPE 1 aHanu3a mpoieccoB B3aMMOJEWCTBHS — BETBEH

pOTPaMMBI.

5.2.2. ConeprkaHue TUCIMUILUIMHBI IO BUAaM YIEOHBIX 3aHSITHMA
JleKnHOHHbIE 3AHATHS

Tabmuma 5.2.1

No Howmep O06mwewm, yac.
nm | PP 600 | 300 | 0300 Tema nextnn
JUCITUTLTAHBI

ApXHTEKTypa TMapaIeIbHBIX BBIYHCIUTEIIBHBIX

1 1 4 - - CHUCTEM. BBenenne B HapajiesIbHOE
IPOrPaMMHUPOBAHHE

2 2 8 ) i OpenMP:  mapamienpHble  BBIYHCICHHS  Ha
CHUCTEeMax C 001Iel NaMsIThIO

3 3 10 i i CUDA: mapannenbHble  BBIYUCICHHS  Ha
rpaguIecKoOM MPOIeccope
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4 4 8 ) i OpenCL: mapamienbHble  BBIYMCICHHS  HaA
reTEPOreHHOM KOMIIBIOTEpE
5 5 10 ) i MPI: napannemiHLIe BBIYMCIICHUS Ha CUCTEMAX C
pacrnpeiesIeHHON NaMsAThIO
Hroro: 40 - - X
I[pakTnyeckue 3aHATHSA
[IpakTuueckue 3aHATHS HE IPETyCMOTPEHBI Y4EOHBIM TJIAaHOM
JlabGoparopHblie padoThI
Tabmuma 5.2.2
No Howmep O0bewM, vac.
W paszzena 000 | 300 | 0300 Tema nabopatopHOro 3aHATUs
JUCIUTUTAHBI
ApXHUTEKTypa MapauieTbHbIX BbIUHUCIUTEIbHBIX
1 1 4 - - CHCTEM. Brenenue B napajienbHOe
POrpaMMHUPOBAHUE
2 2 6 ) i OpenMP: mnapamienpHbIe BBIYMCICHHS HA
CHUCTEMaXx C 00IIel NaMsIThIO
3 3 6 ) i CUDA: nmapamienbHble  BBIYMCICHUS  Ha
rpaUIecKOM MPOIeccope
4 4 6 ) i OpenCL: mapannenbHble BBIYUCICHUS Ha
TeTEePOr€HHOM KOMITBIOTEPE
5 5 4 _ i MPI: HapaJ'IJ'IeJ'ILHUbIe BBIUMCIIEHHUSI HA CUCTEMAX
C pacnpe/eIeHHON MaMsIThIO
Wroro: 26 - - X
CamocrosiTesibHasA padoTa CTy/IeHTa
Tabmuma 5.2.3
No Howmep O6nbem, yac.
wo | PRI 50| 300 | 0300 Tema Bun CPC
JUCIIUTUTAHBI
ApxuTeKTypa N3yuenue
napajuieIbHbIX TEOPETUUECKOTO
1 1 14 i i BBIUHCIUTENbHBIX MaTepuana, MOATOTOBKa
cucrteM. BBeneHne B | K KOHTPOJIBHOU padboTe
napajuieNbHOe
MIPOrpaMMHUPOBAHUE
OpenMP: N3yuenne
napasuieNbHbIe TEOPETHUUECKOTO
2 2 18 - - BBIUMCIICHUS Ha | MaTepuaia, MOArOTOBKA
cuctemMax ¢ oOmiel | K KOHTPOJIbHOH paboTe u
MaMSITBIO K KOJUIOKBHYMY
CUDA: N3yuenue
napajuiebHbIe TEOPETHYECKOTO
3 3 18 - - BBIUHCIIEHUSA Ha | Marepuana, MOJArOTOBKa
rpaduyeckom K KOJUIOKBUYMY
mpoliieccope
4 4 18 i i OpenCL: Nzyuenue
napajuieNbHbIe TEOPETHUUECKOTO
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BBIYHCIICHUS Ha | MaTepuana, MOATOTOBKA
reTepOreHHOM K KOJJIOKBHYMY
KOMITBIOTEpE
MPI: napamnensuelie | 3ydenue
BBIYHCIICHUS Ha | TEOPETHYECKOTO

5 5 19 - - cucremax c | Marepuana, TOATOTOBKA
pacnpeeneHHoR K KOHTPOJBHOH padore u
aMsIThIO K KOJUIOKBUYMY

6 1_5 97 i i 15 W3yyeHne BONPOCOB W

MOJITOTOBKA K 9K3aMEHY
Uroro: 114 - - X X

5.2.3. llpenogaBanue JAUCUMILIMHBI

06p330BaTCJ'IBHBIX TEXHOJIOTHIi:

BEACTCA C IPHUMCHCHHUEM CICAYIOIIHUX BHIOB

BU3yanu3aius yueOHoro Mmartepuana B PowerPoint m Google Colaboratory B

JAUAJIOTOBOM PCIKHME (J'IGKI_II/IOHHBIC 3aH$ITI/IH);

paboTa B MaJbIX TpyIax (JabopaTopHbIE 3aHATHS);

WHIMBUyalIbHAs paboTa (J1abopaTopHbIC 3aHATHSI, CPC).

6. TemaTuka KypcoBbIX padoT/IIPOEKTOB

He NpeaAyCMOTPCHBI y‘IC6HBIM IIJIaHOM.

7. KonTposabHbie padoTsl

3ao4Hast popma ooydenus (3DO): He peanuzyercs;

ouHO-3a04yHas Gopma o0yuenus (O3PO0O): He peanuzyercs.

8. Ouenka pe3yJbTaTOB OCBOEHUSA IMCUMILIUHBI

8.1. KpI/ITepI/II/I OLICHMBAHUS CTENEHM MOJHOTHI U KadyeCTBAa OCBOCHMS KOMIIETCHILIMN B

COOTBCTCTBUH C IIJIAHUPYCMbIMHU PE3YJIbTaTaMU 06yquI/151 IMPUBCJICHLI B HpI/IJ'IO)KeHI/II/I 1.

8.2. PeliTuHrOBasg cucTeMa OLCHMWBAHUA CTCIICHHW TIIOJJHOTBI M KadeCTBa OCBOCHHA

KOMIIETEHIIMH 00y4Jaromuxcsi ouHoi (GopMbl 00yueHus npejcTabiieHa B Tadauie 8.1.

Tabnuua 8.1
Ne n/m Bunbl MmepornpusaTril B paMKax TEKYIIErOo KOHTPOJIS Komuuecrso
0amu10B
1 KontposnbHas padora Nel 0-10
2 Komnoksuym Nel 0-15
3 KontposnbHas pabora Ne2 0-15
NTOI'O 3a nepByro TEKYLIYIO aTTECTALIMIO 0-40
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4 Komnoxksruym Ne2 0-15
5 Komnoksuym Ne3 0-10
6 Komnoksuym Ned 0-15
7 Konrponbnas pabora Ne3 0-20
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALNIO 0-60
BCEI'O 0-100

9. Y4yeOHO-MeTOAMYeCKOEe 1 HH(OPMAIMOHHOE 00ecriedeHHue TN CIUTIUHbI

9.1. IlepeueHpb peKOMEHIyeMOH JINTEpaTyphl npeacTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHbIe podeccuoHaIbHbIE 0a3bl TaHHBIX U WH(GOPMAIIMOHHBIE CIIPAaBOYHBIC
CHCTEMBI:

—  DJeKTpOoHHBIN Katajor/dnekTponHas oubnmoreka TUY http://webirbis.tsogu.ru/;

— Hudposoii obpazoBarenbHbIidl pecypc — Oubnmoreuynas cucrema I[PR SMART —
https://www.iprbookshop.ru/;

—  DJeKTpOHHO-O0MOIMOTEYHAs cucTema «KoHcynpTanT CTYJCHTa»
www.studentlibrary.ru;

—  DnektpoHHO-Onbmmoreunas cucrema «JIAHby» https://e.lanbook.com;

—  O6pasosarenbHas miardopma FOPAUT www.urait.ru;

— Hayunas snexrponnas 6ubnuoreka ELIBRARY.RU http://www.elibrary.ru;

—  bubnmnorexku HedTsaHBIX By30B Poccuu:

e DnexkTpoHHass HedrerazoBass OubOnuorexka PI'Y Hedtn m raza um. ['yOkuHa

http://elib.qubkin.ru/;

e DiekTpoHHas OubianoTeka Y(PHUMCKOrO TOCYAapCTBEHHOro  HE(TAHOTO

TEeXHUYECKOTo yHuBepcuTeTa http://bibl.rusoil.net/;

L4 BI/I6HI/IOT6‘IHO'I/IH(l)OpMaI_II/IOHHHﬁ KOMILJIEKC YXTHHCKOTO rocyaapCTBE€HHOI'O

TexHuueckoro yausepcutera YI'TY http:/lib.ugtu.net/books;

- SJICKTpOHHaH CIIpaBO4YHass CHUCTCMa HOpMaTHBHO'TeXHquCKOﬁ AOKYMCHTallUU

«TexHopmaTusy;

— OKBCOH - wunHdopmanmoHHas cucTeMa JOCTyla K OJJIEKTPOHHBIM KaTajloram

6ubmnorek cheprl 00pazoBaHUs U HAYKH.

9.3.JIutieH3MOHHOE U CBOOOJHO PACHpOCTpPaHsSEMOe MPOTrpaMMHOE OOecTieueHue, B T.4.
OTCYCCTBCHHOI'O HpOI/IBBO,[[CTBaZ
- Microsoft Windows;

- Microsoft Office Professional Plus;
10
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MPI

(OTKPBITHIH

Dev-C ++ (cBo6onHo-pacnpoctpansemoe [10);

Visual Studio Code (cBo6oaHO-pactpoctpansiemoe [10);

SI3BIKO-HE3aBUCUMBIN IIPOTOKOJI,

[IPOrPaMMUPOBAHHUS MTApAJIEIbHBIX KOMIIBIOTEPOB);

10.

rpadpuueckuii mpoueccop CUDA (otkpsitas nmpardopma).

OpenCL (OTKpBITHIN A3BIK IS MAPAIICIBbHBIX TPOTPaMM);

OpenMP (otkperThiii API);

I/ICHOJ'IBSYCMHﬁ JJIA

MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIINHBI

HOMCH_IGHI/IH A1 IIPOBEACHN S BCEX BUJIOB pa6OTBI, MpEaAYCMOTPCHHBIX y‘le6HbIM IIJIaHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMI>IM 060py1103aHHeM U TCXHUYCCKHUMU CPEACTBAMU O6y‘-IeHI/I$I.

Taomuna 10.1

O0ecnneyeHHOCTh MaTePHAJILHO-TEXHUYECKUX ycaoBuii peaausanuu OITOII BO

n/n

HaunmMeHoBaHue yueOHBIX
MPEAMETOB, KypCOB,
JUCHIUTUIAH (MOTyJIeH),
MPAKTHKH, HHBIX BUJIOB
yueOHOH eI TebHOCTH,
MPEIYCMOTPEHHBIX YUCOHBIM
1aHoM 00pa3oBaTeNbHOM

HanmeHoBaHME TIOMEIIIEHUIA JIs1 TIPOBECHHUS
BCEX BUAOB YUCOHOU NEATEITHHOCTH,
MIPEeyCMOTPEHHON y4eOHBIM IIAHOM, B TOM
YHCIIe TIOMEIICHHUS IS CAMOCTOSITEITBHOM
paboThl, ¢ yKa3aHUEM NepPEeYHs] OCHOBHOTO
06opynoBaHus, yueOHO-HATIISAHBIX TOCOOUH

Anpec (MECTOMNONOKEHHUE)
MOMEIIEHHUH IS
MIPOBEJCHUS BCEX BHIOB
y4eOHOH NesTeNbHOCTH,
MIPEAYCMOTPEHHOH yueOHBIM
IUTaHOM (B CITy4ae
peanuzanun
00pa3oBaTeIbHON
[IPOrPaMMBbI B CETEBOM
(dhopMe TOTIOTHUTENILHO

MIPOTPaMMBI
YKa3bIBaETCSl HAUMEHOBAaHHE
OpraHusalnuu, ¢ KOTOpou
3aKJTIOUEH JIOTOBOD)

1 2 3 4
JIeKIIMOHHbBIE 3aHATHUSA: 625039, r. TroMeHb, yi1.
YueOHast aynuTopus Uil NpOBEeAeHHUs 3aHATHH|MenbpHuKakTe, 1. 70.
JIEKITHOHHOT O THIA, TPYTIIOBBIX u
WHJMBUIYaJIBHBIX ~ KOHCYJBTAIMH;  TEKYIIEro
KOHTPOJISL ¥ TIPOMEKYTOYHOW aTTeCTalnH.
OcCHaILIEHHOCTb:
Y4eOHast MeOenb: CTONBI, CTYIbI. MOHOOMOK - 1
IIT., IPOEKTOp - | MIT., MPOSKIIMOHHBIN 3KpaH - 1
IIT., aKyCTHYecKasi cucremMa (KOJOHKH) - 4 IIT.,

1 [TapannensHoe MukpopoH - 1 mr., TOKyMeHT-kamepa - 1 mir.,

" [mporpammupoBanne TEJNEBH30p - 2 MIT.

JlaGopaTopHbIe 3aHATHS:

VYuebHas ayauTopusi IJIsl TPOBEIACHUS 3aHSATHI
CEMHHAPCKOTo TuHa (J1abopaTOPHBIX 3aHITHH);
IrPpyHOIoBbIX U WHAWBHUIYaJIbHBIX KOHCyJTI)TaHI/Iﬁ;
TEKYIIEro
aTTCCTAalluu.

KOHTPOJISI M IPOMEXYTOYHOMI

OCHAaIIEHHOCTD:
YyeOHas mMebenb: CTONBI, CTyNnbsi. MoOHOOIOKH,

625039, r. TroMeHb, yi1.
Mensuukatire, 1. 70
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HOPOEKTOp - | IIT., MPOEKIUOHHBIH 3KkpaH - 1 mrt.,
aKycTH4eckass cucrema (KOJOHKM) - 4 mmiT.,
MUKpOQOH - | 1mT., TOKyMeHT-Kamepa - | mrT.,
TEJIEBU30p - 2 IUT.

11.  Meroanuyeckne ykazanus no opranusanuu CPC

11.1. Metoauyeckue yka3aHus 10 IMOJTOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.

Baxnoit dopmoil camocTosTeNnbHOM pPabOTHI CTYJEHTA SBISIETCA CHCTEMaTHdecKas U
IUIAaHOMEpHAs MOJTrOTOBKAa K JlabopaTopHOMY 3aHATHIO. llocie JIeKIMu CTYyIeHT OJDKEH
MO3HAKOMUTHCA C TIAHOM JIAOOPATOPHBIX 3aHATUN M CIUCKOM 0053aTEIbHON U IOTIOJIHUTEITLHON
JUTEPATyphl, KOTOPYIO HEOOXOAUMO MPOYMUTATh, U3YUUTh U 3aKOHCIIEKTHPOBaTh. PazbsicHeHue
[0 BOMPOCAM HOBOM TEMBl CTYIEHTHI MOJYYarOT y MpenojaBareis B KOHIIE MPEAbIAYIIETO
71ab0paTOPHOTO 3aHATHSI.

[lonroroBka Kk JsabopaTOpHOMY 3aHSATHIO TpeOyeT, TMpexae BCEro, YTEHUS
PEKOMEHIYEMBIX UCTOUHUKOB. BajkHBIM 3TarioM B CaMOCTOSITENIbHOM paboTe CTyAECHTA SIBIISETCS
MOBTOPEHHE MaTepuaia IO KOHCHEKTy Jekiuu. OaHa W3 TIaBHBIX COCTABJISIOIIUX
BHEAYIMTOPHOM MOATOTOBKH — paboTa ¢ kHUroil. OHa mpernoaraeT: BHUMaTeIbHOE TPOUYTEHHE,
KPUTHYECKOE  OCMBICICHHE  COJEp)KaHUsA, OOOCHOBaHME COOCTBEHHOM IO3ULUU IO
JUCKYCCUOHHBIM MOMEHTaM, ITOCTAHOBKM HHTEPECYIOIHUX BOIPOCOB, KOTOPbIE MOIYT CTaTh
peIMeToOM 00CYKIeHUS Ha MPAKTUYECKOM 3aHSITHH.

B nagane nmaGopaTopHOro 3aHSATHS JTOJDKEH MPUCYTCTBOBATH OPTaHU3AIIMOHHBI MOMEHT
U BCTyNUTENIbHasg 4YacTh. lIpenonaBarenb MPOU3HOCUT KPAaTKYIO BCTYNUTEIbHYIO DPEUb, T
(bOpMYITUPYIOTCSI OCHOBHBIE BOITPOCHI M TIPOOJIEMBI, CITOCOOBI MX PEIICHHS B IIpoliecce paboThI.

B koHIe ka0l TEMBI NMOABOJATCS UTOTH, IIPEUIATalOTCs TEMBI JOKJIAA0B, BBIHOCATCA
BOIPOCHI JJIs1 CAMOTIOATOTOBKH.

JlaGoparopHble 3aHATHS ABISAIOTCS OJHON M3 BaKHEHIIMX (opM OOyUEHHS CTYIEHTOB:
OHM IO3BOJISIFOT CTY/I€HTaM 3aKpEeNuTh, YIIyOUTh U KOHKPETU3UPOBATh 3HAHUS 10 CO3/IaHUIO U
AKCIUTyaTalMu 0a3 JaHHbBIX, MOATOTOBUTHCA K HAYYHO-HUCCIIEOBATENIBLCKOM nesTenbHOCTH. B
npoiecce paboThl Ha J1A0OPAaTOPHBIX 3aHATUSAX OOYUYAIOIIMHCS JOJKEH COBEpIIEHCTBOBATH
YMEHMSI M HaBBIKM CaMOCTOSITEIbHOTO aHAJIM3a HMCTOYHHWKOB W HAyYHOW JIMTEpaTyphl, 4TO
HEO0OXOIMMO JIJIs1 HAyYHO-UCCIIEIOBATEIHCKON PabOTHI.

VYcBoeHHBIE ~ MaTepuall  HEOOXOJMMO  HAy4YUTbCAd  NPUMEHSTh TNPH  PELICHUU
IIPOCTAaBJICHHBIX 3a/1a4.

YcnemHomMy OCyIIECTBIEHHUIO BHEAYAUTOPHON CaMOCTOSTEIbHOM paboThl CIOCOOCTBYET
MpOBeJCHNE KOJUIOKBUYMOB. OHU 00€CeunBalOT HEMOCPEACTBEHHYIO CBSI3b MEXKAY CTYACHTOM

U IperogaBaTciicM (1'[0 HUM IPEroAaaBareCiib CYAUT O TPYAHOCTAX, BOSHUKAIOMUX Yy CTYACHTOB B
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xoJle y4eOHOro mpolecca, O CTEIeHH YCBOEHHUS IpeaMeTa, O MOMOIIM, KaKylo HaJo yKa3aTh,
9TOOBl YCTPAHUThH MPOOEIhI B 3HAHUSX); OHU HCIONB3YIOTCS JJII OCYIIECTBICHUS KOHTPOJIBHBIX
byHKINH.

11.2. Meroau4deckue yKa3aHus 10 OPraHU3aIlii CaMOCTOATEIILHON PabOTHI.

CaMmocrosiTenbHass paboTa sBIsSETCS OOHOW M3 BaXHEWIIUX (OpM Hu3ydeHus 000
JUcUMIUIMHEL. OHa TO3BOJSIET CUCTEMATHU3UPOBATh U YIIIYyOUTh TEOPETHUECKUE 3HAHMUA,
3aKpENUTh YMEHUSI W HAaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHH TOJh30BAaThCS HAYYHOU U
yueOHO-MeToiuyeckoil  nureparypoil.  [lo3HaBarenbHast  JeSITENBHOCTH B Ipollecce
CaMOCTOSITeNIbHOM  paboThl  TpeOyeT OT CTYJAEHTa BBICOKOIO YpPOBHS aKTUBHOCTU U
CaMOOPraHU30BaHHOCTH.

B ydeGHOM mporiecce BBIACISIOT JIBa BHJA CAMOCTOSITENIHOW paboThI: ayAMTOpHAs U
BHEAYJAUTOPHAs.

AynuTopHas caMoOCToATeNIbHas paboTa MO JUCIHUIUIMHE BBIMOIHSAETCS Ha Y4YeOHBIX
3aHATHUSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIpENoaBaTelis U M0 ero 3aJaHHuIo.

BreaynutopHasi camocTosiTelnbHas padoTa CTY/ACHTOB MPEACTaBIsIET cO00H Jornyeckoe
MPOJOHKEHUE ayIUTOPHBIX 3aHsATHH. 3arpaThl BpPEMEHH Ha BBIIIOJIHEHUE JTOH pPabOTHI
perJaMeHTUPYIOTCs paboynM y4eOHbBIM M1aHoM. Pexxum paGoThl BRIOUpaeT caM o0ydarouuiics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCS HWHAMBUAYAJIBHO WM TpyIIaMu
CTYJECHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHON TeMaTUKU CaMOCTOSITENILHOU paboTHhl,
YPOBHSI CJI0KHOCTH, YPOBHSI YMEHHUM CTYIEHTOB.

CamocrosiTenpHast paboTa BKIIOYAET B ce0s pabOTy ¢ KOHCIIEKTOM JIEKIIHH, U3yuyeHUEe U
KOHCIIEKTUPOBAHWE  PEKOMEHIYyEeMOH  JMTepaTypbl,  HW3y4Y€HHE  MYJIbTUMEIUAJICKIIHM,
pacToIO0KEHHBIX B CBOOOTHOM JOCTYIIE, PEIIeHHE CUTYAIIMOHHBIX (TIpodeCCHOHANbHBIX) 3a1ad,
MPOEKTUPOBAHUE M MOJETUPOBAHUE pPa3HBIX BHAOB M KOMIIOHEHTOB MPOQecCHOHANIBHON
JeSITeIbHOCTH, Hay4YHO-HUCCIIeI0BaTENbCKYI0 padboTy U Ap.

KoHTposib pe3ynbraToB BHEAyAUTOPHOW CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB MOXKET
OCYIIECTBIISITHCS B TMpeAeNiaX BpPEeMEHH, OTBEJIEHHOTO Ha 00s3aTelbHbIC y4eOHbIE 3aHATUSA IO
JTUCITUIIIMHE U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO PabOTy CTYIEHTOB MO TUCIUILUINHE, MOKET
MPOXOJIUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOH (opMe.

Pabota Ha neKuM — 3TO CIOKHBIN MPOIIECC, KOTOPBIA BKIFOUAET B CeOSI TAKHUE dJIEMEHTHI
KaK CIyIIaHUE, OCMBICTIEHHUE W, COOCTBEHHO, KOHCIEKTHpoBaHHE. {71 TOro, 4TOOBI JEKIUS
BBINIOJIHWJIA CBO€ HA3HAYEHUE, BAXXHO MOATOTOBUTHCA K HEW M €€ 3alucu elle A0 Mpuxoja
IpenojaBaTess B ayIMTOPHUIO, TOCKOJBKY B IIEPBbIe MUHYTHI JIEKLIUN OOBSBISETCS TeMa JIeKIUH,

bopMmynupyercsi ee OCHOBHas 1eib. be3 3Toro nanpHeliee BOCIPUSATHE JIEKIIMU CTAaHOBHUTCS
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CJIO)KHBIM. Ba)kHO HayuWThCsS CIyIIaTh IpEnojaBaTessl BO BpeMs JEKIHUH. 371eChb HE CIEIyeT
MyTaTb TaKUC IMOHATHA KaK CJbIIIATh WU CIYIIATb. CJIYIJ_IaHI/Ie JICKIIMKU COCTOHUT HU3 HCCKOJIBbKHX
ATaloB, HAayuMHas OT CIbILIAHUA (IIEpPBBIH MIAr B IPOLIECCE OCMBICIEHHOIO CIyLIaHUs) U
3aKaH4YMBasl OLIEHKOH CKa3aHHOTO.

YroObl mpouecc ciymaHus cran Oosee 3(PPEKTUBHBIM, HYKHO Ppa3lesiATh KauecTBO
O6H_I€HI/I$I C JICKTOPOM, HAYYHUTHCA IMOAACPKUBATH HCIIPCPHLIBHOC BHUMAHHEC K BBICTYIIAIOLICMY.
Jlis onTUMM3aIMK [IpoLIecca CIIyIIaHus CIEeIyeT:

1. HayuuThCS BBIACIATh OCHOBHBIE MOJIOKEHUS. Henb3s MOHATH M 3allOMHUTH BCE, YTO
TFOBOPUT BBICTYNAIOIIMKA, OJHAKO MOYKHO BBIIEIMTH OCHOBHBIE MOMEHTHI. /[l 3TOro
HeoOXxonuMo oOpamath BHMMaHHE Ha BBOJHBIC CJIOBA, CIIOBOCOYETAaHHUsSA, (pasbl, KOTOPHIE
HCIIOJIB3YIOTCA, KaK IIPaBUJIO, IJIA IEPEXOaa K HOBBIM ITOJIOKCHUAM, BBIBOAAM U 0606H_[€HI/ISIM;

2. BO BpeMs JIEKIIMM OCYLIECTBIATh MOATAIHBIA aHAIU3 U 00O0OILEHHE, YCIIBIIIAHHOIO.
Heo6x01uMo HOCTOSIHHO aHAIM3UpOBaThb M 0000IATh IOJO0XKEHUS, PacKpblBaeMble B peuu
roBopsiniero. Crapasch NpeACcTaBUTh MaTepuan 0000IMIEHHO, Mbl TOTOBHM HAAEKHYIO 0a3y s
SKOHOMHOM, CBEpPHYTOM €ro 3amucu. JlemaTb 3TO JIydllle BCErO IIO 3TalaM, OPUEHTUPYACH Ha
MOMEHT JIOTHUYECKOTO 3aBEpIEHUs] OAHOTO Bompoca (IOoABOIIpoca, Te3uca U T.1.) U Mepexoja K
Apyromy;

3. TOTOBHOCTb CIIyHIaTh BBICTYIJICHHUE JIEKTOPA 10 KOHIIA.

CJIYIHaHI/Ie ABJICTCS JIMIIb OJHUM M3 J3JICMCHTOB XOPOLIECTO YCBOCHHA JICKIIUMOHHOI'O
MmarepHaa.

ITorox wuHpopMamuu, KOTOpPbIM coolmiaeTcss BO BpeMs JIEKIMH HEOOXOJIUMO
(UKCUPOBATh, 3aNUCHIBATh — HAYYUTHCS BECTH KOHCIIEKT JICKIUH, T1e (HOPMYyIUPOBAIHUCH ObI
HauOoJiee Ba)KHBIE MOMCHTBI, OCHOBHBIC IIOJIOKCHHA, H3JIaracMbIC JICKTOPOM. I[J'ISI BCACHUA
KOHCIIEKTa JIEKIUHU CJIELyeT HCIIONIb30BaTh TETpaab. BeneHne KOHCIEKTa Ha JIMCTOYKax He
pPEKOMEH/1yeTcsl, TOCKOJIbKY OHM HE TakK yAOOHBI B HMCIIOJIb30BaHUM M 4acTo Tepsitorcs. Ilpu
Oq)OpMJ'IeHI/II/I KOHCIICKTa JICKINN H€O6XO)II/IMO OCTaBJIATh IMOJIA, II€ CTYACHT MOXKCT 3allCaTb
CBOU COOCTBEHHBIE MBICJIM, BOBHUKAIOMIKUEC MapaJlJICIIbHO C MBIC/IIAIMU, BBICKA3aHHBIMU JICKTOPOM,
a TaKKe BOMPOCHI, KOTOPbIE MOT'YT BOZHUKHYTh B MPOLIECCE CAYIIAHUS, YTOOBI MOJYYUTh HA HUX
OTBETHl TPH  CAMOCTOSTENBHOW  MpopabOTKe MaTepualna JEeKIUM, TIpH  HU3yYEHUHU
peKOMeHJIOBaHHOﬁ JIUTEPATYPhI UJIW HEIMMOCPCACTBCHHO Y IMPEIOAaBaTEIA B KOHIEC JICKIIUH.

CocTaBisis KOHCHEKT JICKOUH, CICAYET OCTaBJIATH 3HAYNTENHLHBIA HHTCPBAI MCKOY
CTpOYKaMH. OTO CBS3aHO C TEM, YTO MHOIAAa BO3HUKAET HEOOXOJUMOCTh BIMCAaTh B
NIEPBOHAYAJIBHBIM TEKCT JEKLIUU OJHY WJIM HECKOJBKO CTPOYEK, MMEIOIUX NPUHIUIUAIBHOE
SHAYCHUEC U MOYCPIIHYTHIX U3 APYIrUX MCTOYHHUKOB. Paccrostane MCKIY CTpOKaMHu HeO6XOJII/IMO

TAaKXE I NOAYCPKHUBAHUA CJIOB WJIM LECJIBIX TPYIIIT CJIOB (TaKOG MOAYCPKHUBAHUEC BBIZBIBACTCSA
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HEOOXOAMMOCThIO TIPHUBJICYh BHUMAaHHE K JIAHHOMY MECTY B TEKCT€ MPH MOBTOPHOM UYTEHHUH).
O6LI‘{HO HO,Z[‘-IepKI/IBaIOT onpeneneHI/m, BBIBO/IBI.

FJIaBHBIM OTJIMYUEM KOHCIICKTA JICKIIMMU OT TCKCTa ABJIACTCA CBepTBIBaHI/Ie TEKCTa. HpI/I
BEJICHUH KOHCIIEKTa YAQJISIOTCS OTIEIbHBIC CJIOBA MJIM YaCTH TEKCTa, KOTOPHIE HE BBIPAKAIOT
3HAYUMYIO0 WH(OPMAIMIO, a pa3BepHYThie 00OPOTHI pEeUYM 3aMEHSIOT OoJiee JTAKOHWUYHBIMU HIIA
K€ CHUHOHUMHUYHBIMHU CJIOBOCOUYCTAHUSIMMU. HpI/I KOHCHGKTHpOBaHI/II/I OCHOBHYIO I/IH(i)OpMaI_II/IIO
CJIGI[YCT 3aIIUChIBATh HOI[pOGHO, a JOIMOJIHUTCIIBHBIC U BCIIOMOI'aTCIIbHBIC CBCACHU A, HpI/IMepBI —
o4eHb KpaTko. OCOOEHHO Ba)KHbIC MOMEHTHI JICKIIMHM, Ha KOTOPBIC CIEAyeT 0OpaTuTh ocoboe
BHHMAaHHUE JICKTOpP, KaK MPABWJIO, YUTACT B 3aMEUICHHOM TEMIIE, YTO TO3BOJISIET CACNIaTh MX
3amuch JOCIOBHOW. Takke Ba)KHO TOJTHOCTHIO 0€3 BCSAKUX W3MEHEHWH BHOCHTH B TETPalb
CXEMBI, Ta6JII/II_ILI, ‘IepTe)KI/I u T.II., €CJIM OHH HpCIIHOHaFaIOTCH B JICKIIUU. I[JISI TOrO, ‘-ITO6BI
COBMECTUTh MEXaHHUYECKYIO 3allUCh C TMOYTH JOCIOBHBIM (PUKCHpOBaHHMEM Hanboliee Ba>KHBIX
MOJIOKEHUH, MOXKHO HCIIONb30BaTh CHCTEMBI YCIOBHBIX COKpalleHuid. B mepByio ouepenb
COKpAIIalOTCs JUIMHHBIE CJIOBAa M T€, YTO MOBTOPSIOTCA B PEYM JIEKTOpa Yaiie Bcero. [Ipu stom

CaMO COKpalCHHUEC JOJIZKHO OBITh I10 BO3MOXXHOCTH KpaTKUM.
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I[I/ICI_II/IHJII/IHaI mapauieJibHO€E IIpOorpaMMHupoOBaHue

[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00yueHHs 1Jis1 GOPMHUPOBAHUSA KOMIIETEHIMU U KPUTEPUH UX OLleHUBAHUS

Kon, nanpasnenne noaroroku: 01.03.02 Mpukiaagnas MmaTeMaTuka u uHpopMaTuka
Hampasiennocts (poduns): IlpukiaaaHoe nporpaMmMupoBaHne 1 KOMIbIOTEPHbIE TEXHOJIOTHH

Kox Kog, Kon u HaumeHoBaHMe Kpurepuu onieHuBaHus pe3ynbTaToOB 00yUeHHs
HalMEHOBAHUE pe3ynbTata o0y4eHus
KOMIETCHIINH 1-2 3 4 5
NIK 10 JUCHUIUINHE
[IKC-1.2 3HaTh (31) | He 3maer xommoHeHTH | [lemoHCTpHpyeT 3HaHHWe | [lemoHCTpHpyeT JemoncTpupyer
ITpoextupyer, KOMITOHEHTBI MPOTPaMMHO- OTACTBbHBIX KOMIIOHCHT | JIOCTATOYHBIE  3HAHUS | MCUCPIBIBAIOLINE
pa3pabaTbIBaeT U | MPOTPaMMHO- TEXHUYECKUX MPOTPaMMHO- KOMITOHEHT 3HAHMSA KOMITOHEHT
TECTUPYET TEXHUIECKUX APXHUTEKTYP TEXHHUYECKUX MPOTPaMMHO- MIPOTrPaMMHO-
MIPOTPaMMHOE ApXUTEKTYpP TapauIeIbHBIX ApXHUTEKTYP TEXHUYECKUX TEXHHUYECKUX
obecrieueHue ¢ napaneabHbIX BBIUUCIUTEIBHBIX HapanenbHbIX ApPXUTEKTYP APXUTEKTYP
HCTIONb30BaHUEM | BBIUMCIUTEIBHBIX CHCTEM; BBIUUCIUTEIBHBIX HapaenbHbIX HapaieNbHbBIX
COBPEMEHHBIX cucTeM cUCTEM BBIYUCITUTETIHHBIX BBIUUCIUTEIHHBIX
CPEICTB U CHUCTEM CHUCTEM
TEXHOJIOTUH Ha He 3HAeT BUAbI | JleMoHCTpupyer JemoHcTpupyer JlemoHCcTpUpyeT
BCEX 3Talax 3ate  (32) BuABI | Dapaiienu3Ma U | 4YaCTUYHOE 3HAHME | JIOCTATOYHbIC  3HAHUS | UCYEPIIBIBAIOIINE
KH3HEHHOTO napanienu3ma U | yPOBHHU BUOB MapajuleM3Ma M | BUIOB Mapajuleu3Ma M | 3HAHUS BUJIOB
LIUKJIA YPOBHH pacrnapauieIMBaHus YpOBHEH YpOBHEH napajuiem3mMa u
pacrnapasuieIuBaHus pacrnapauieIMBaHus pacrapasuieIMBaHus YpOBHEH
[IKC-1 pacnapajuleIuBaHus
He 3maer mozens | emoHCTpupyeT Jemonctpupyer JemoHcTpupyer
3natp (33) Mouenb | mapauienbHON YacTHYHOE 3HaHME | JIOCTaTOYHbIE  3HAHUs | MCUEPIBIBAIOLINE
napaJuieJIbHOM MPOTPaMMBbl B | MOJIENM TapauIeNbHOM | MOAENM MapauleIbHON | 3HAHWSA MOJIETIH
MPOTPaMMBbI B | TexHonoruu OpenMP MPOTPaMMBbI B | MPOrpaMMBbl B | MapaIeabHOH
texHonoruu OpenMP texHonoruu OpenMP texHonoruu OpenMP MIPOTPaMMBbI B
texHooruu OpenMP
3Hats (34) ctpykTypy | He 3Haer crpykrypy | HeMoHCTpHUpYET JemoncTpupyer Jemonctpupyer
naMsTH rpadUueckoro | mamstd rpaduyeckoro | 4acTU4YHOE 3HaHHE | JIOCTATOYHBIE  3HAHUS | MCUYEPIBIBAIOIINE
npoleccopa u | mpoleccopa U | CTPYKTYpHI MaMSTH | CTPYKTYPBI MaMATH | 3HAHUA CTPYKTYPBI
BPEMEHHBIE BpEMEHHBIE rpaduIecKoro rpaduuecKoro mamMsITH  TpaduIecKoro
XapaKTEepUCTUKH €€ | XapaKTepUCTUKU ee | mpoueccopa U | mpoueccopa U | mpoueccopa U
COCTaBHBIX YacTeil COCTaBHBIX YacTeil BPEMEHHBIX BPEMEHHBIX BPEMEHHBIX
XapaKTEePUCTHK €€ | XapaKTepUCTHUK €€ | XapaKTepUCTHUK ee

COCTaBHBIX YacTel

COCTaBHEIX YacTel

COCTaBHEIX YacTel
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3natp (35) wmomenum | He  3maer  mopmenu | JlemoHcTpupyer JemoHcTpHupyer JemoHcTpupyer
wiaTGopmMbl, MaMsTH, | IIATPOPMBI,  MAMSTH, | YACTHIHOE 3HaHME | IOCTATOYHbIE  3HAHUS | MCUCPIBIBAIOLINE
UCTIOJTHEHUS 1 | MCHOJHEHHA u | WatpopMel,  TAMSTH, | MOZICIH w1aTGopMsl, | 3HAHUA MOJETH
CTPYKTYPBI CTPYKTYPBI WCTIOJTHEHUS U | mamsITH, WCIONHEHWA W | IaT(opmbl,  HaMSATH,
HapauieIbHON HapauieIbHON CTPYKTYPBI CTPYKTYPbI UCTIOJTHEHUS "
MPOTPaMMBbI MPOTpaMMBbI HapauieIbHON HapauieIbHON CTPYKTYpBI
TeTEePOTrCHHOTO TETEPOTrCHHOTO MPOTpaMMBbI MPOTPaMMBbI HapauIeIbHON
KOMIIbIOTEpA KOMIIBIOTEPA; TeTepPOreHHOTO reTepOreHHOro IIPOTrpaMMBbI
KOMIIbIOTEpA KOMIIbIOTEpA reTepOreHHOro
KOMIBIOTEpA
3nate (36) w™onens | He  3maer  mogens | JlemoHcTpupyer JlemoHCTpHpYeT JemoHCTpHpyeT
napanieabHO’ napanieabHo’ 4aCTUYHOE 3HAaHUE | IOCTATOYHblE  3HAHUS | MCYEPIBIBAIOIINE
MIPOTPaMMBbI JUIA | TIPOTpaMMBbI JUIA | MOJIEJIM  TApaJUICIbHOW | MOJENU TapajuleNbHOM | 3HAHUS MOJIeNN
BBIYHCIIATEIILHON BBIYHCIIATEIILHON MPOTPaMMBbI JUISL | TIPOTPaMMBI JUIS | TIapaJuIeIbHON
CHCTEMBI c | cucremsl C | BBIYMCIHUTEIHHOU BBIYHCIIATEIILHON MIPOTPaMMBbI TSt
pacmpeneneHHOH pacIpeneneHHOH CHCTEMBI c | cucremsl C | BBIYHCIHUTEIHHON
MaMSTHIO MaMSATHIO pacIpeneneHHOH pacIpeaeneHHOH CHCTEMBI c
MaMSTHIO MaMSATHIO pacIpeaeneHHOH
aMSATHIO
YMmers (Y1) | He ymeer mnpumensats | YacTiaHO ymeeT | YMeer  Ha XopolieM | B coBepuieHCTBE MOXKET
MPUMEHSTh qupekTuBel  OpenMP | npuMeHSTh AMPEKTUBBI | YPOBHE MPUMEHSTh | MIPUMEHSTh JTUPEKTUBBI
mupexktusel  OpenMP | mis co3nanus | OpenMP s co3maHust | IUPEKTUBHI OpenMP | OpenMP ans co3nanus
Ui CO3/1aHus | MapauledbHbIX HapaneabHbIX JUIs CO3/1aHus | MapauleIbHbBIX
HapanieabHbIX PETHOHOB U | PerHOHOB U | HapauleIbHbBIX PETHOHOB u
PETHOHOB U | pacmpeneneHus pacnpeneneHus PETHOHOB U | pacmpereneHus
pacrpeneneHus BBIYUCITUTEIIFHON BBIUYUCITUTEIHFHON pacnpeneneHus BBIYHCIUTEIBHON
BBIYHCIIATEIILHON paboTsl MEXay | paboTb MEX1y | BEIYHCIHTEIHHON paboTsI MEXIY
paboTsI MEX/1y | MOTOKAMH MOTOKaMH paboTsl MEXAy | MOTOKAMH
MOTOKaMH MOTOKAMH
YMmers (Y2) | He ymeer mnpumensats | YacTiuaHO ymeer | YmMeer  Ha XxopolueM | B coBepiieHcTBE MOXKET
MPUMEHSTH PEKOMEHIYEMYO MPUMEHSTH YpOBHE NPUMEHATH | IPUMEHSTh
PEKOMEHAYEMYIO texHonorueit ~ CUDA | pekomMeHIyemMylo PEKOMEHAYEMYIO pEKOMEHAYEMYIO
texHonorueit CUDA | crpateruto TEXHOJIOTUEH CUDA | texHomoruei CUDA | texHomoruei CUDA
CTpaTeTHIo HapaieabHOro CTpaTeruio CTpaTeTHIo CTpaTeTHIo
MapanieasHOro MIPOTPaMMHUPOBAHHS HapanieabHOro HapaienbHOro apajiebHOro
MIPOTPaMMHUPOBAHHS rpaduIecKoro MIPOTPaMMHUPOBAHHS MIPOTPaMMHUPOBAHHS MIPOTPaMMHUPOBAHHS
rpau4ecKoro mporeccopa rpauIecKoro rpaduuecKoro rpaduIecKoro
nporeccopa npoueccopa mpoueccopa mpoueccopa
Ymeth (V3) | He ymeer mnpumensaTth | YacTHUHO ymeer | YmeeT ~ Ha XopouieMm | B coBepiieHCcTBE MOXKET
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HIPUMEHSTH PEKOMEHAYEMYIO IPUMEHSTh YpOBHE NPUMEHSTH | IPUMEHSTH
PEKOMEHAYEeMYIO texHomoruer OpenCL | pexomeHmyemyto PEKOMEHAYEeMYIO PEKOMEHIYEMYIO
texHonorueir OpenCL | cTpaTeruto texnomoruer  OpenCL | texnomormeit  OpenCL | texmomormeit  OpenCL
CTpaTeTuio MapaJuIeIbHOTO CTpaTeruio CTpaTeruio CTpaTeruio
MapaJuIeIbHOTO MPOTPaMMHUPOBAHUS MapaJuIeIbHOTO HapauIebHOTO apauIenbHOTO
POTPaMMUPOBAHUS TETEPOTrCHHOTO MPOTPaMMHUPOBAHUS MPOTrPaMMHUPOBAHUS MPOTrPaMMHUPOBAHUS
TeTEePOTrCHHOTO KOMITbTEPA TETEPOTrCHHOTO TeTepOreHHOTO TeTepOreHHOTO
KOMIIbTEpa KOMIIbTEpa KOMIIbTEpa KOMIIbTEpa
Ymers (Y4) | He ymeer ncnons3oBars | Yactuano ymeer | YmMeer Ha XxopolieM | B cosepiieHCTBE MOKET
UCTIONB30BaTh OCHOBHBIE TpyNIbl | UCHOJIB30BAaTh OCHOBHBIE | YPOBHE  HCIOJIB30BaTh | MCHOJb30BATh OCHOBHBIE
OCHOBHEBIE rpynnsl | pyHKuuMi  uHTepdeiica | rpyImsl (GYHKIMH | OCHOBHBIC TPYNIBI | TPYNIIBI GbyHKIMHA
¢ynkumii uaTepdeiica | MPl  mns  mHMnmannu | marepdeiica MPI s | pynkumit  mHTepdeiica | nnrepdeiica MPI s
MPI nnga uHMIEanuy | OMOIHOTEKH, 1705070005 E:000%011 MPI pnga wmHHOMALMKM | MHUIKALIUHA
OuOMHoTEKH, MONMYYCHUSI ~ CBENCHUH | OMOIHOTEKH, MOydeHUs | OMOIMOTEKH, TTONMydeHUs | OMOIMOTEKH, TTOTyISHIS
MOyYCHHSI CBEICHUH | 00 ee OKpyKeHUH CBEJICHUI 00 ec | cBeIeHUH 00 ec | cBeIeHHUH 00 ee
00 ee OKpy>KeHHHI OKpYXCHHUH OKpYXCHHUH OKpYXEHHUH
Bnanets (B1) | He Bmameer cnocobamu | He mocrarouno Bmameer | Ha nocratouHoMm | B COBEPIIEHCTBE
criocobamu npeoOpa3oBaHus criocobamu YpOBHE BJaJceT | BIajceT HaBBIKAMHA
npeoOpa3oBaHMs IIMKJIOB Ui | IpeoOpa3oBaHus [UKIIOB | CIIocobamu criocobamu
IINKJIOB U | JINKBUIIAIIAN WH- | JUI1 JHUKBHJALMM WH- | IpeoOpa3oBaHMs IUKIOB | MPEOOPa3OBaHMUs LIUKIIOB
JUKBUAALUT UH- | (OPMAIMOHHBIX (hopMaIOHHBIX JUId JUKBUIALMK HH- | JUIA JHUKBUJAIUM  UH-
(hopMaIOHHBIX 3aBUCHMOCTEH  MEXAy | 3aBUCUMOCTEH  Mexay | popMannoHHBIX (opMaIOHHBIX
3aBUCUMOCTEH MEXIy | UTepanusMu UTepanuiIMu 3aBUCHUMOCTEH  MEXIy | 3aBUCUMOCTEH  MEXITy
uTepanuiIMu UTepanusIMu uTepanusIMu
Briazets (B2) He Bmageer cmocobamu | He gocrarouno Bnameer | Ha nocratouHoM | B COBEpIIEHCTBE
criocoBamH GophOhl © OoppOBI ¢ TOHKamMu | cmocobamu OOpBOBI C | YPOBHE BIIAJICET | BIAJCET HaBBIKAMHU
FOHKAMH JTAHHEIX, JIAaHHBIX, OJIOKUPOBKaMH | TOHKaMH JIaHHBIX, | crocobamu  GOpeObI € | crocobamu  GOpBOBI €
" TYITUKOBBIMHU | OJIOKMPOBKaMH U | TOHKaMu JIAHHBIX, | TOHKAaMH JIaHHBIX,
OJIOKMPOBKAMH u
TYIHKOBbIMH CUTYaIHIMHU TYITUKOBBIMHU OJI0KNPOBKaMHU n | GIOKMPOBKaMH "
P— CUTYaIHsIMHU TYTTUKOBBIMHU TYNTHUKOBBIMHU
CUTYaIHsIMHU CUTYaIMSIMU
Bnaners (B3) | He Bmaneer nHaBbikamu | He mocrarouno Biageer | Ha nocratouHoMm | B COBEPIIEHCTBE
HaBbIKAMHU pa3paboTku, HaBbIKAMU pa3pabOTKH, | YpOBHE BJaJieeT | BIaJeeT HaBBIKAMHA
pa3paboTku, KOMIIWJISIIMY ¥ OTJIQAKH | KOMOWISAIMM U OTJIQJAKH | HaBBIKAMHM pPa3pabOTKH, | HAaBBIKAMH Pa3paboTKH,
KOMITHJISIIIUN U | HapaeabHBIX MapaneabHbIX KOMIWJISIIIMKA M OTIaJKM | KOMIWJISIIMUA U OTIaJKU
OTJa]IKN poTrpaMm ¢ | mporpamm C | mapayuIeIbHBIX mapaienTbHBIX
MapanieabHBIX HCTIOJIb30BaHUEM HCTIONE30BaHUEM poTrpaMm ¢ | mporpamm c
IIpOrpaMm ¢ | rexnosxoruu OpenMP texHonoruu OpenMP HCIOJIb30BaHUEM HCIOJIb30BaHUEM
HCIIOJIE30BaHIEM texHonorun OpenMP texHonorun OpenMP
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texHonoruu OpenMP

Bnagers (B4) | He Bnameer naBeikamu | He mocratouno Bmageer | Ha JocrarouHoMm | B COBEPIIECHCTBE
HaBBIKAMU pa3paboTku, HaBbIKAMU pa3pabOTKH, | YpOBHE BIIAZICET | BIAAEET HaBBIKAMU
pa3paboTku, KOMITIWJISILIMN M OTJIQAKH | KOMIOWJUIONU M OTIaJKH | HaBBIKAMHM pPa3paOOTKH, | HABBIKAMH pa3paboTKHy,
KOMITHJISILIAA U | mapaielbHbIX HapaelbHbIX KOMIHJISIIMA M OTIAJKH | KOMOWISALIWHA U OTIAIKH
OTIaKN IporpaMm ¢ | mporpamMm C | mapajuleNnbHBIX HapaIeIbHbIX
napaielbHbIX UCTIONB30BaHUEM UCTIONB30BaHUEM IporpaMm ¢ | mporpamm c
IporpaMm ¢ | TexHoiornu CUDA texHonornun CUDA HCIOJIb30BaHUEM HCIOJIb30BaHUEM
HCIOJIb30BaHUEM texHosorun CUDA texnosorun CUDA
texHosoruu CUDA

Bnagers (BS5) | He Bnameer naBeikamu | He mocratouno Bmageer | Ha JocrarouHoMm | B COBEPIIECHCTBE
HaBBIKAMU pa3paboTkuy, HaBbIKAMU pa3paboOTKH, | YpOBHE BIaJieeT | BIaaeeT HaBBIKAMU
pa3paboTku, KOMIMWJIIIMY U OTJIAAKHM | KOMIOWISAIMM U OTJIQAKHU | HaBBIKAMHU pPa3pabOTKH, | HAaBBIKAMHU Pa3paboTKH,
KOMITHUJIIIIUN U | HapayeabHBIX HapaneabHbIX KOMIWJIIIMKA ¥ OTIaJKM | KOMIWISIMUA U OTIaJKU
OTIaJKU IporpaMm ¢ | mporpamMm C | mapajuIenbHbIX HapaIeIbHbIX
HapanaelbHbIX UCTIONB30BaHUEM UCTIONIb30BaHUEM IporpaMm ¢ | mporpamm c
MporpaMm ¢ | texnonoruu OpenCL texHonoruu OpenCL HCIOJIb30BaHUEM HCIOJIb30BaHUEM
HCIOJIb30BaHUEM texHonoruu OpenCL texHonoruu OpenCL
texHosgoruu OpenCL

Bnanets (B6) | He Bmanmeer naBbikamm | He mocrarouno Bmageer | Ha nocratouHoMm | B COBEPIIEHCTBE
HaBBIKAMU pa3paboTku, HaBbIKAMU pa3pabOTKH, | ypOBHE BIIAJICET | BIAAEET HaBBIKAMU
pa3paboTku, KOMITUJISLINY, KOMITUJISILINY, HaBBIKAMU DPa3pabOTKH, | HAaBBIKAMHU Pa3pabOTKH,
KOMITHJILINY, npodunrpoBaHus U | MpopUIPOBAHHS U | KOMIIWJIALHNY, KOMIMJISIUH,
npouIMpoBaHUsT M | OTJAJKH MapajUIeibHBIX | OTIAKH NapajuleNIbHBIX | MPOGUINPOBAHMS U | mpodUIMpOBaHUs u
OTIaJIK1 porpaMMm ¢ | mporpamm C | OIAAKH MapajuIeNbHBIX | OTVIAAKH MapajlIebHBIX
MapanieabHbIX HCTIOJIb30BaHUEM HCTIOJIb30BaHUEM porpaMm ¢ | mporpamm c
IpOrpaMMm ¢ | texHonoruu MPL TexHonoruu MPL HCIIOIb30BAHUEM HCIIOIb30BAHUEM
HCIOJIb30BAaHUEM TexHonoruu MPL TexHojoruu MPL

TexHojgorun MPL
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o0ecre4yeHHOCTH JUCHHMILUINHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

KAPTA

JlucuuimHa: napajieibHoe MPOrpaMMIpPOBaHNe
Kon, nanpasnenue noarorosku: 01.03.02 Ipuknaagnas matemMaTuka 4 uHGopMaTUKa

Haryj

[Tpunoxenue 2

PaBJICHHOCTb (HpO(l)I/IJIB)Z l'[pmc.nauﬂoe NMporpaMMMupoOBaHUuEC U KOMIIBIOTEPHbIC TEXHOJIOTIHH

Ne
n/n

HasBanue y4eOHOTO0, y4eOHO-METOJMYECKOTO
W3JIaHUs,

aBTOP, U3AATEIBCTBO, BU U3AAHUS, TOJ
H3AHUS

KomnaecTBo
9K3EMILISIPOB B
BUK

KoHTHHTEHT
00yJaromuxcs,
HCTIOJTB3YIOIINX

YKa3aHHYIO

JIUTEPATypy

O0ecrieyeHHOCT
b 00yJarOIIHUXCS
JIUTEPaTypOH,

%

Hanuune
3JIEKTPOHHOTO
BapuaHTa B
2BC

(+1)

babuues, C. JI. PacnpeneneHHbIe CUCTEMBI :
yueOHOe mocooue s By3oB / C. JI. baOuues,
K. A. KonpkoB. — Mocksa : M3garenscTBo
Opaiit, 2022. 507 c. (Bsicmee
oOpazosanne). — ISBN 978-5-534-11380-8.
— Texcr : anmexTpoHHbIH / OOpa3oBaTenbHAS
mwratpopma  IOpaiit  [caiiT]. URL:
https://urait.ru/bcode/476142

OP*

30

100

boraués, K. IO. OcHoBbI mnapamieabHOTo
nporpaMmmupoBanus : ydeOHoe mocobue / K.
0. boraués. — 4-e m3a. — Mocksa :
JlaGoparopust 3nanuit, 2020. — 345 c. —
ISBN 978-5-00101-758-5. Texkcr
aneKTpoHHbIH  //  JlaHb AJIEKTPOHHO-
OubIMoTEeYHAS cucrema. URL:
https://e.lanbook.com/book/135516

opP*

30

100

Manssko, A. A [Mapannensnoe
[POTPpaMMHPOBAHHE HA OCHOBE TEXHOJOTHMH
openmp, cuda, opencl, mpi yaebHOe
nmocobue st By30B / A. A. MamsBko. — 3-¢
U37., ucTp. u pon. — Mocksa : M3naTenscTBo
HOpaiit, 2022. 135 ¢. — (Bricmiee
oopazosanme). — ISBN 978-5-534-14116-0.
— Tekcr : anexktpoHHbIl // OOpa3oBaTenbHast
wiathpopma  FOpaiit  [caiir]. URL:
https://urait.ru/bcode/492127

OP*

30

100

OP

— DJEKTPOHHBIM pecypc Uil  aBTOp.

KaTanor/DnekTpoHHyto oudnuoreky THUY http://webirbis.tsogu.ru/
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