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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOM TICJIbIO JTUCIMIUIMHBI SBIISCTCS M3yYECHUE METOJOB Pa3pabOTKH MPOrpaMM C
Y4eTOM apXUTEKTypsl DBM — ucnomHuTeNns nporpamMmm, U GOpMUPOBAHUE Y CTYJACHTOB HABBHIKOB
BBICOKOITPOU3BOIUTCIIEHBIX BBIUHCICHHIM.

BocnutatensHOM 1eNbI0 JUCIUILTAHBL SBISETCS (JOPMUPOBAHKE Y CTYJACHTOB HAYYHOTO,
TBOPYECKOTO IIOAX0JIa K OCBOCHHIO MAaTEMaTHYECKHX METOJOB, TEXHOJOTHH pa3paboTKu
MPOrPaMMHOTO O0ECTICUeHUSI.

OTOop MaTepuajia OCHOBBIBACTCS Ha HEOOXOJMMOCTH O3HAKOMHUThH CTYJICHTOB CO
CIIeTyIOIIeH COBPEMEHHOM HayYHO! MH(pOpMAIUEHi:

0 TOM, YTO COBPEMCHHBIC BBICOKONPOM3BOAUTEIbHBIE DBM CcTposATCA Ha NPUHIMITAX
MHOTOTIPOIIECCOPHOCTH;

0 TOM, 4TO JiIst 3()(HEKTUBHOTO UCIIOJIB30BaHUs COBPEMEHHBIX DBM HyKHBI ClieliaibHbIC
SI3BIKOBBIE CPEJICTBA, TO3BOJISIOIINE POTPAMMHUCTY YIIPABISATH MOTOKAMHU (HATSMU ) BEIYUCIICHHIN.

ConepkaTenbHOE  HAIMOJHEHHE JMCHUIUIMHBL  OOYCJIOBJICHO OOLIMMH  3aJadyaMu
MOJITOTOBKU MarucTpa.

HayuHoli oOCHOBOW JIsI TOCTPOCHUS MPOrpamMMbl JAHHOW JHUCIUIUIMHBI SBJISIETCA
TEOPETUKO-TIPAarMaTHYECKUH MOIX0]] B 00yUCHUH.

1.2 3agaun TUCOUILTAHBI

e  03HAKOMJICHHE C BapHAHTAMH APXHUTEKTYP JICKTPOHHBIX BBIYHCIUTEIIBHBIX CHUCTEM,
MOJIJICP’KUBAOIINX MMAPAIIICIIEHBIC BBIYHCICHUS;

®  03HAKOMJICHHE C METOAAaMH NapaljieIbHOW 00padOTKU TaHHBIX;

e pUOOPETCHHE HABHIKOB HANMCAHHS MPOTPAMM C HCIOJIB30BaHHUEM MapaUIeIbHBIX
MIOTOKOB;

e TpHOOpETCHHE HABBIKOB HamucaHus rporpamm B cpeae OMP, AMP;

e  O3HaKOMJICHHE ¢ MeToJamu ucnonb3oBanust GPU nis yckopeHus BIYHCIECHUH.

1.3 MecTo AucuMIuInHbI (MOLYJIS1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

Huctunnuna «[lapamiensHoe mporpaMMUpOBaHUE» OTHOCUTCA K «YacTh, popMupyemas
yY4aCTHMKaMU 0Opa3oBaTeNbHBIX OTHOIIEHWI» binoka 1 «/lucuumimmbel (Momynn)y» yueOHOTo
IUIaHa.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBI

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpPOBaHHE Y
00yJarouXCcs CICTYIONINX KOMITETEHIIUN
IK-3 Cnoco0en 3(p(PeKTHBHO NPHUMEHATH AJITOPUTMHYECKHEe H IPOrpaMMHbIE
peuieHust B 001acTH MHGPOPMALMOHHO-KOMMYHMKAIMOHHBIX TEXHOJIOTHM, a
TaK:;Ke Y4aCTBOBATh B X IPOEKTHPOBAHNH M pa3padoTke

HIIK-3.1 3Haem u npumeHnsaem coepemenHbvle mexXHo102UU bINOJHEHUs padom no
cozoanuio (moougpukayuu) u conposoixicoenuro UC
3uamo Bosmoorcnocmu cywecmeyioujeti npoepammHo-mexHu4eckou apxXumeKmypol

Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHbX  Cpeocms  paspadomxu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomxu npocpamMmHo20 obecneveHus U MexHoIo2UU
NPOCPAMMUPOBAHUS

Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCNOIb308AHUA OA3 OAHHBIX
Texnonocuu  @vlnoaHeHuss  pabom no  co30aHuilo  (mMoougukayuu) u
conposodicoenuio UC



Ymemo

Braaoemso

HIIK-3.2

3namop

Huempymenmst u Memoowl npogedenus ayoumos Kavecmaeda

OcHoGbl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Cospemennnviii. omeuecmeennvlll U 3apyOednCHbulll Onvlm 8 NpPoPecCUOHATLHOU
oesamenvHoCmu

Memo0wbl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay

IIpoepammmusie npodyKkmul 0151 2paguieckoco omooOPaICeHUs aneopummos
Buvlbpannuiil a3vik npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM SA3bIKe

Homayuu u npoepammmusie npodykmul 01 epagpuueckoeo omoobpajiceHus
aneopummos

Komnonenmuvl  npoecpammHo-mexHuyeckux — apxumexkmyp, — cyujecmeyioujue
NPUNLOdICEeHUsL U UHmMepgheticbl 83aUMOOelCmaUst ¢ HUMU

Texuonoz2uu npoepamMmuposans

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmoi, onpedensowue mpebo6anHus K O0GOpMIAeHUIO
NPOCPAMMHO20 KOOA

Buipabamueieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoosl u npuemsl ai2opummu3ayuu NOCMasieHHblX 3a0ay
Hcnonvzoeamv npocpammusie npooykmul Ol 2paguueckozo omoopaxcenus
aneopummos

Ipumensms cmanoapmmvle anieopummol 8 COOMEEMCMBYIOUUX 0O0NACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumenamo nyuuiue Muposvie NpaKmuku 0QopmieHUs npoSpamMmHoO20 Kood
Hcnonvb306amv 803MONCHOCMU UMEIOWEUCS MEXHUYEeCKOU U/UMU NPOSPAMMHOU
apxumeKkmypol

Ipumenamo KonrnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus: u
cucmemy KOHmMpOIs 6epCcull

Onpedenenue cmanoapmos 6 o00O1rACMU Kayecmed, KOmopbiM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue peaiameHmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpammHo20 Kooa

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana AHAIUMU4ecKux paoom

Omeemvl Ha 80NPOCHI U NPEONIONCEHUs YUACMHUKOE AHATUMUYECKOU 2pynnbvl
npoexma

3naem  KOMROHEHMbBI  COBPEMEHHBLIX  NPOZPAMMHO-MEXHUYECKUX
apxumexkmyp, Ippekmusno npumensem Memoobl U  HpUEMbL
anzopummuzayuu
Bosmooicnocmu cywecmeyroweti npocpammHo-mexHu4eckou apxumexmypol
Bosmooichocmu  coépemennbix U NepCneKmusHblX  Cpeocms  paspabomku
NPOSPAMMHBIX NPOOYKIOB, MEeXHUUEeCKUX CPeoCma
Memooonocuu  paspabomku npocpamMmuozo obecneueHuss U MEXHOLO2Ul
NPOSPAMMUPOBAHUSL
Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  evinonHeHus pabom no  co30aHur0  (Moougpuxayuu) u
conpogocoernuro UC



Ymemo

Braaoemso

HIIK-3.3

3namop

OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Coepemennblii omeuecmeenHuvlll U 3apyOediCHbIL Onblm 8 NPOdhecCUOHATbHOU
desmenvbHOCMU

Memoovl u npuemsi aneopummuzayuy NOCMAaGIEHHbIX 3a0a4

Ilpoepammmubie npodykmol 015 epaguuecko2o omooPa*CeHUs anreo0puUmmos
CmanoapmHuule ancopummsl u 001ACMU UX NPUMEHEHUS]

Boibpanuwiii a3k npocpamMmuposanus, 0CoOOeHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE

Homayuu u npoepammmusie npodykmul 01 epagpuueckoeo omoobpajiceHus
aneopummos

Komnonenmuvl  npocpammHO-mexXHUYecKux  apxXumekmyp, — CyWecmeyoujue
NPUNLOdICEeHUsL U UHmMepgheticbl 83aUMOOelCmaUst ¢ HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmoi, onpedensowue mpebo6anHus K O0GOpMIAeHUIO
NPOCPAMMHO20 KOOA

Bvipabamvieams éapuanmul peanruzayuu mpebosanutl

Hcnonvzosams memoosl u npuemsl ai2opummu3ayuu NOCMasieHHblX 3a0ay
Hcnonvzoeamv npocpammusie npooykmul Ol 2paguueckozo omoopaxcenus
aneopummos

Ipumenams cmanoapmmuvie ancopummyvl 8 COOMEEMCMBYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM SA3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumenamo nyuuiue Muposvie NpaKmuku 0QopmieHUs npoSpamMmHoO20 Kood
Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUC MEXHUYECKOU U/ Ul NpocpamMmHOU
apxumeKkmypol

Ipumenamo KonrnekmugHyro cpedy paspabomru npocpammHo20 obecneyeHus u
cucmemy KOHmMpOIs 6epCcull

Onpedenenue cmanoapmos 6 o00O1rACMU Kayecmed, KOmopbiM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue peciamenmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpammHo20 Kooa

Peoaxmuposanue npoepammuoco kooa

IIpedocmasnenue u ob6cyscoeHue niana AHAIUMU4ecKux paoom

Omeemvl Ha 80NPOCHI U NPEONIONCEHU YUACMHUKO AHAIUMUYECKOU 2PYNNbl
npoexma

Ipdhexkmusno npumensem cywecmeyroujue npozpammusle peuieHus u
unmepdgheiicol 3aumooeiicmeun ¢ HUMU 6 0O1acmu UHPOPMAUYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOI02UlL
Bosmoorcnocmu cywecmeyiowjeli npocpammHO-mexHu4ecKoll apxXumexkmypul
Bosmoosxcnocmu  cOBpeMeHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonocuu paspabomxu npocpammHo20 obecnevyeHuss U MexHOLOUU
nPOCPAMMUPOBAHUSA
Memooonozuu u mexnonozuu npoOeKMUPOBaAHUs U UCNONb308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) u
conpogodicoernuro UC



OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Coepemennblii omeuecmeenHuvlll U 3apyOediCHbIL Onblm 8 NPOdhecCUOHATbHOU
desmenvbHOCMU

Memoovl u npuemsi aneopummuzayuy NOCMAaGIEHHbIX 3a0a4

Ilpoepammmusie npooykmoi 015 epaguuecko2o omoodpaiceHus aleopummos
CmanoapmHuule aneopummsl u 00AACMU UX NPUMEHEHUSL

Boibpanuwiii a3k npocpamMmuposanus, 0CoOOeHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE

Komnonenmuvl ~ npocpammHO-mexXHUYeCKUx  apxumekmyp, — CyWecmeyoujue
NPUNLOdCEeHUsL U UHMepPgheticbl 83aUMOOelCmBUst ¢ HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPaAHHOL Cpedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensowue mpebo8arHus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Ymemo Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
Hcnonvzosams memoosl u npuemsl ani2opummu3ayuu NOCMasieHHblX 3a0ay
Hcnonvzoeamv npocpammusie NpoOyKmuvl Oisl epagpuueckozo 0omoopajicenus
anzopummos
Ipumenams cmanoapmmuvlie ancopummyvl 8 COOMEEMCMBYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl
Ipumenamo nyuuive Muposvie NpaKmuku 0QopmieHUs NPOSPAMMHO20 KOOd
Hcnonvzo06amv 603MONCHOCMU UMEIOWEUC MEXHUYEeCKOU U/UIU NPOocpamMMHOU
apxumeKkmypol
Ipumensams KoAneKMUsHy0 cpedy pazpabomku npoepammHo20 obecneyenus u
cucmemy KOHmMpOIs 6epcull

Bnaoemp Paspabomxa pecnamenmos no ynpasieHuro xauecmeom
Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu
Oyenka kauecmea u 3¢hghexmuenocmu npocpammHo20 Kooa
Peoaxmuposanue npoepammuoco kooa

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHbI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM pador

OOm1ast Tpy10EMKOCTh JUCHIUIUIMHBI cocTaBisieT 3 3a4. ell. (1084acoB), nx pacnpenenenue
10 BUJIaM pa0OT MPECTaBIECHO B TaOJIHIIe

Cemectpsl
. Bcero
Buj yue6Hoii padoThl (4acel)
4yacos
3
KonrakTtHas paboTa, B TOM 4ucJIe: 28,2 | 28,2
AyauTOpHBbIE 3aHATHS (BCEro): 28 28
3aHsATUS JEKIMOHHOIO TUIIA 14 14
JlaGoparopHble 3aHATHS 14 14
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSTHSI)
HNnas koHTaKkTHasA padora: 0,2 0,2
KonTpons camoctositenpHor paboTsl (KCP)




[Tpomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocTosiTesibHAsi pad0oTa, B TOM YHCJIE: 79,8 | 79,8
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 30 30
MaTepuasia
BrinoJiHEHNE MHIMBUAYAJIBHBIX 3aJaHUN 40 40
[ToaroToBKa K TeKylieMy KOHTPOJIIO
KouTtpoJs:
[ToaroroBka K 3K3aMeHy
qac. 108 108
B TOM YHCJIe
O01mas Tpya0eMKOCTh KOHTAKTHasA 28,2 | 28,2
pabora
3a4. e/l 3 3

2.2 CTpyKTYypa AMCUMILINHBI

Pacnpenenenue BuoB yueOHOM pabOTHI M UX TPYAOEMKOCTH T10 pa3jiesiaM IUCIHUILIAHEI.
Pasnensl (TeMbl) TUCIUILIMHBI, H3yYaeMble B 3 ceMecTpe

KoauyecTBo yacon

Bueayn
Ne HaunmeHnoBaHue pa3jeiioB (Tem) Beero AyautopHas pa6oTa “TOJ)Ha
padoTta
Ja n3 Jp CPC
1 2 3 4 5 7
1 ApPXUTEKTYpPbI MHOTOIIPOLIECCOPHBIX 14 9 10
BBIYMCIIMTEIIBHBIX CUCTEM
2 HuskoypoBHeBoe napanienbHoe 14 9 2 10
MIPOrpPaMMHUPOBAHHE
3. | BzaumonelictBue 3aqau 14 2 2 10
4. | OpenMP 16 2 4 10
5. | bubaunoreka napamuienbHbIX m1ads0H0B PPL 14 2 2 10
Hcnons3zoBanne GPU mis maccoBoro 14 10
6. 2 2
napauenuzma: AMP
7 Hcnonp3oBanne GPU s maccoBoro 12 9 10
" | mapayutenuzma: CUDA
HUTOTI'O no pa3aenam auCHUNIHHBI 98 14 14 70
KonTpons camoctositensHor padotsl (KCP)
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKYIEMY KOHTPOJIO 9,8
O0mas TpyA0eMKOCTb MO TNUCHUILIHHE 108

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —
camocmosmenvHas paboma cmyoeHma

2.3 Coaep:xanue pa3iesioB (TeM) THCHUNTHHBI

2.3.1 3ausaTHA JeKIIHOHHOT0 THIIA




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

ApXUTEKTYpbI
MHOTOITPOLIECCOPHBIX
BBIUYHCIIUTENBHBIX CUCTEM

Peiitiar TOP500 cynepDBM. Nel B peiitunre. Pefituar
TOPS50. Kimaccudukanust OiarHHa MHOTOIIPOIIECCOPHBIX
BBIYHCIIUTENBHBIX cicTeM. CHCTEMBI ¢ 00IIeH TaMsAThIo 1
CHCTEMBI ¢ JIOKaJIbHOH mamsTeio. KoHBeliepasie DBM.
MHorosiiepHble mpoteccopsl. ['padhuyeckue mporeccopsl.

JIP

HuszkoypoBHeBoe
HapajuIeIbHOE
MIPOrpaMMUPOBAHHE

HuskoyposueBbie npumutiBbl 0nbmnoreku STL C++ :
thread, mutex. ®yukuuu join(), detach(), 3aBeparomie
notoku. O6bekTs Unique_lock mst paboTer ¢ mutex,
merozsl lock(), unlock(). Yenosasie nepemerHbIe
condition_variable. CpencrBa xpoHOMeTpaKa.

JIP

BzaumoaericTBue 3agau

CpencrBa cranmapTHoil oubmmoreku (B ¢aitne <future>),
NO3BOJIAIOIIME  HPOTPAMMHUCTY  OHEPUPOBATH Ha
KOHLICNTYaJbHOM YpOBHE 3aJad, a He paborath ¢
HHM3KOYPOBHEBBIMHU MOHATHAMHM IOTOKOB U OJIOKHPOBOK:
future u promise 1 Bo3Bpara pe3yibrara 3a1auH,
3aIyIleHHOH B OT/eNbHOM moToke. packaged task — mms
MIOMOIIH B 3aITyCKE 33/1a4 U MPUKPEIUICHHH MEXaHU3MOB
BO3Bpara pesyibraTa. async() — Uit 3aycka 3aiad B
CTHJIC, TOAOOHOM BBI30BY (DYHKIIHH.

JIP

OpenMP

Hacrpoiika mpoekra Open MP B Visual Studio. [Torsarue
napaienbHoi nporpammsl Open MP. Opranu3zanus
B3aMMOJICHCTBUS NapaJuIeIbHBIX IIOTOKOB. J[MPEKTHBBI
parallel, parallel for. ITapamerpsr shared u private.
Vcrionp30BaHNe KPUTHIECKHUX CEKIHH,
pacnapajuieNuBaHue 1o 3axadam.. [lapannensras
COPTHPOBKA: METOJI YET-HEUETHOH IIepecTaHOBKH.
[MapajuienbpHas COPTHPOBKA CIUSHUEM.

JIP

bubnnoreka napanienbHbIX
mabnonos PPL

Bubnmoreka C++, BKITIOUYAOLIas MapauiebHbIe
QITOPUTMBI, TapaJUIEIbHBIC KOHTEHHEPH! H 00BEKTHI, H
06ecnelmBa}01uaﬂ napajuiei3Mm 3aga4. AJ‘[FOpI/ITMLI
parallel_for, parallel_for_each, parallel_invoke,
parallel_transform u parallel_reduce. ITapamiensHbie
KOHTEIHepbI: Ki1acchl concurrent_vector,
concurrent_queue, concurrent_unordered_map,
concurrent_unordered_multimap,
concurrent_unordered_set, concurrent_unordered_multiset.
3amaun: kinacc Task. ITpumMeps! mporpamm.

JIP

Ucnons3oBanne GPU g

MacCOBOI0 MapajuieIn3ma:
AMP

I'paduueckie mpoeccopsl  UX BHIYMCIHTEIbHbBIC
Bo3MOxHOCTH. Mcnonk3oBanne GPU kak yckoputenei
BBIYHCIIMTENBLHOTO mporiecca. [IporpaMmHoe obecrieueHue.
C++ AMP (Accelerated Massive Parallelism) ot
Maiikpocodr B cocrase Visual Studio. O6sexTs
array_view. OpraHm3anus BEIYUCIUTENFHOTO poIiecca B
komriekce CPU + GPU. Ilpumepsl mporpaMmu.

JIP

Ucnons3oBanne GPU g

MacCcOBOr0 NapajuieInu3mMa:
CUDA

[Iporpammuoe obecnieuenne CUDA ot NVIDIA.
OcHoBuble monsTus. Host u device. Apxurekrypa SIMT
(Single-Instruction, Multi-Thread). ITepenaua nHcTpyKIHit
10 KOHBelepy, C HCIOIb30BaHUEM MapauIesIi3Ma Ha
YPOBHE KOMaH/1 BHYTPH OJTHOTO MOTOKA, a TAKXKe
00LIMPHOTO Mapajielii3Ma Ha YPOBHE OTOKOB Oiaroaapsi
OJTHOBPEMEHHOI1 armnapaTHoi MHOrOIOTOYHOCTH.

Ipumeyanue: JIP — omuem/3awuma rabopamopnoi pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogot
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - ascce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA
He npeagycmotpensl.

2.3.3 JlaGopaTopHbIe 3aHATHS



®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT Telcyll)uero
KOHTPOJIsI
1 2 3 4
ApXUTEKTYPBI
1. MHOTOIIPOLIECCOPHBIX CremneHp pacrnapauieTnBacMOCTH aITOPUTMOB JIP
BBIYUCIIUTCIBbHBIX CUCTEM
HuskoyposreBoe JIP
2. | mapajuieIbHOe INapasensHble HOTOKH
IIPOrpaMMUPOBAaHHE
3. | BsaumMozeiicTBue 3amau ITocrenoBareIbHbIE B3aMMOIEHCTBYOIIME POLIECCHI JIP
OpenMP O06paboTKa MaccUBOB IaHHBIX ¢ moMombo OpenMP JIP
5. bubsnnorexa TTapayyIeIbHBIX O0paboTKa MaCCHBOB JITAaHHBIX ¢ TIOMOIIBI0 PPL P
mabiaonoB PPL
Hcnons3oBanune GPU st JIp
6. | MAccoBOI0O napajiennu3ma: O6paboTKa OONMBIIMX MaCCHBOB JaHHBIX
AMP

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomyi, PI'3 - pacuemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - acce, K - xonroxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHas TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 llepeyeHb y4e0OHO-MeTOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuXxcs Mo JUCHUILINHE (MOIYJII0)

[TepeueHsb yueOHO-METOAMICCKOTO 00SCTICUCHUS JUCIIUILTAHBI

Ne Bun CPC IO BBINOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 2 3
1 |U3yuennue Metoaudeckue yka3zaHUs IO OpraHU3alid CaMOCTOSITEIBbHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokos Nel ot 30.08.2019

2 Pemrenne 3amau

Meronuueckue ykKazaHusi MO OpPraHU3alUM CaMOCTOSITEIBHOM
paboThI CTYZEHTOB, YTBEPKICHHBIE kadenpoit

MH(OPMALIMOHHBIX TeXHOJI0rui, npotokos Nel ot 30.08.2019

Y4yeOHO-METOANMYECKHUE MaTepuajbl I CaMOCTOATENBHONM pabOThl O0YyYalOIIUXCS W3
Yrclia MHBAIM/IOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrapnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM MX 3JOPOBBS U BOCIIPUATHS HH(DOpMALIUU:

JUia U1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,
— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

Jljig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTATEIBHOTO ammapara:
— B TIe4aTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,




— B (hopme ayauodaiina.
JlaHHBIN TepedeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBumn ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoIUX 00pa3oBaTe/IbHbIE TEXHOJOTUHU: UYTEHUE
JEKIMA C HWCIOJb30BAHUEM MYJIBTUMEIUNHHBIX TEXHOJOTUH; METOJ MajbIX TpymI, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
[Tpu 00yueHnH UCTIONB3YIOTCS CIEAYIOINEe 00pa30BaTeIbHbIC TEXHOIOTUH:

— TexHonoruss KOMMYHHKaTHBHOTO OOydYeHHs — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas sBJsieTcsa 0a30BOM, HEOOXOIUMOM 1Is
a/IanTallii K COBPEMEHHBIM yCJIOBUSM MEXKYJIbTYPHOU KOMMYHHKAIIHH.

— Texnonoruss pasHOypoBHEBOTrO (Au(GhEpPEHIUPOBAHHOTO) OOyYEHHUs — MPEANOIaraeT
OCYILECTBJICHHE I03HABATEIILHOM JEATENIbHOCTU CTYJCHTOB € Y4ETOM MX HHIMBHYaJbHbBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEATM30BHIBATH CBOM TBOPYECKUN
noreHiuan. Co3gaHue M UCHOJIb30BAHUE TUArHOCTHUECKUX TECTOB SIBISETCS HEOThEMJIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyJapHOro OOy4YeHHMsI — MpeAyCMaTpUBAaeT JAEJEHUE COAEpHKaHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYJIH ), UHTETPUPOBAaHHBIEC B OOIIMIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTENILHOrO IIPOLIECCa, MOBBIIAS €r0 IPAaKTUYECKYI HANPABICHHOCTb, CHOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATENIbHOM padOThl ydyalllMXCsl M IOBBILIEHUIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsI WCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTD IpolLiecc 00yUYeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHONIOrMM — MPEAOCTaBIAIOT IMIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpOpMaNnH, pa3padOTKA HAYYHBIX IPOSKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonoTHsI MHAWBUAyAIN3alMd OOydYEHHsS] — TIOMOTAeT pPEaNN30BHIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBI TIOAXOJl, YYHTHIBas HMHIUBUAyAIbHBIE OCOOCHHOCTH | TOTPEOHOCTH
yUaIIuxcsl.

— IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBaHA Ha MOJAEIUPOBAHHME COLHAIBHOIO
B3aMMOJICHCTBYS YyYalllUXCsl C IEJbI0 pElIeHUs 3a/ladd, KOTOpas ONpEeNessercs B paMKax
npo¢ecCHOHATBHOMN MOATOTOBKH, BBIIEISS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYIIECTBIISII KaK WHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEHUE
yueOHBIX 33/1a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHs psla BO3MOXKHBIX
CIOCO0OB pelIeHus MPoOIIeM, aKTUBU3UPYS MBIIUICHHE CTYJISHTOB M PAaCKPHIBAsl JTMYHOCTHBIN
MNOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKH OTHOCUTHCA K HHGOpMaluU, YMEHHUIO
0TOMpaTh HH(OPMAIIHIO [T PELICHUS TOCTABICHHON 3aJauu.

KommuiekcHoe Hcronb30BaHHE B y4E€OHOM IMpOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHH
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEUIEKTYaJbHYI0 AaKTHMBHOCTb, pPa3BHMBAIOT II03HABaTeNIbHbIE
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHIO KOMIIETEHIMI, KOTOPBIMU JIOJDKEH 00JaaaTh
OyayHmuii CrieluaucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:

— paboTta B MaJIbIX rpymnmnax (KOMaH/ie) - COBMECTHasl e TeIbHOCTh CTY/IEHTOB B IPYIIIE M0/
PYKOBOJICTBOM JIM/I€pa, HAIIPaBJICHHAs HA pellieHHe 00I1el 3a1auu MyTEM TBOPUYECKOTO CIIOKEHUS



pe3yNbTaTOB HWHAMBUAYyAIbHONH pabOThl UJIEHOB KOMAHIbI C JEJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAsI TEXHOJIOTHS - WHAUBHyallbHAS WU KOJUIEKTUBHAS JIEITEIBLHOCTD 1O 0TOODY,
pacnpeesieHUI0 U CUCTEMAaTU3alliid MaTepuana 1o ONpPEeeIEHHON TeMe, B pe3ysbTare KOTOpOn
COCTaBJISIETCS POCKT;

— aHaj M3 KOHKPETHBIX CUTYallUi - aHallu3 pealibHbIX MPOOJIEMHBIX CUTYyallUud, UMEBILIHUX
MECTO B COOTBETCTBYIOIIEH 00iacTH Mpo(ecCHOHANBHON NeSTeNbHOCTH, U MOWCK BapUaHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTeNbHasl JEATEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYACHTOB pa3yMHOr0, pe(IEKCUBHOTO MBIIIJICHUS, CIOCOOHOTO BBIIBUHYTHh HOBBIC
UJeH U yBUIETh HOBbIE BOZMOKHOCTH.

[Togxon pa3bopa KOHKPETHBIX 3ajlad W CUTyalldd IIUPOKO MCHOJB3YETCS Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CAMOCTOSITENbHONW paboThl. DTO OOYCIOBIEHO TEM, YTO TPU HCCICAOBAHUH H
pEIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pazbopa ¥ OLIEHKH I1eJIOH COBOKYITHOCTH KOHKPETHBIX CUTYAIIHi.

KOJIU4eCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anaTus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[TpakTrueckue 3aHATHSA B pexumax
3 JIP B3aMMOJICICTBUS «IIPENOJaBaTellb — CTYIEHT» U 14
«CTYJIEHT — CTYJAEHT»
Hroro 14

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

Temsbl, 3a1aHust U BOIMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl NMpHU3BaHbl C(HOPMUPOBATH
HABBIKHU IIOHCKa I/IH(l)OpMaIII/II/I, YMCHUA CAMOCTOATCIBHO PpPacCllupiaTb H YFJ'IY6J'I$[TI) 3HaHUA,
MOJIyYEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Toaxon paz6opa KOHKPETHBIX CUTYAIMH IIMPOKO UCTIOIB3YETCS KaK MPErno/iaBaTeseM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTENbHONU PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3I0POBbA MNPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Jns muu ¢ HapyIeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JLnst an ¢ HapyIIEHUSIMUM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYIECCKUE MaTEPHUAJIbI
4.1 OueHouyHble CcpeAcTBA UIS  TEKYHIEr0 KOHTPOJS  YCIEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN



OueHoYHBIE CpelCcTBA NpPEAHA3HAUCHBI /ISl KOHTPOJS M OIEHKH 00pa3oBaTeNbHBIX
JOCTIDKEHUH  00ydaromMXcsi, OCBOMBILMX HPOTrpaMMy y4eOHOH IUCHMIUIMHBI «HA3BaHUE
JMCIUTIITMHBD.

O1neHOYHBIE CPEJCTBA BKIIOYACT KOHTPOJIbHBIE MaTepHAalibl Ul NMPOBEACHUS TeKYIIero
KOHTPOJIsI B (hOpME TECTOBBIX 331aHUI, 1 MPOMEKYTOYHOI aTTecTanuu B hopMe BOIPOCOB U
3aIaHUH K 3a4eTy.

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOEHHOCTEM.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10POBBS
NPEOCTABIISCTCS JOMIOJHUTEIHFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY IPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUEHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/10POBBSI IIPEAYCMATPUBACTCS MCIOJIH30BAHNE TEXHUYECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS IO JAWUCHHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) TMperycMaTpuBaeT IPelI0CTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst Tin ¢ HapyIeHUsIMH 3pSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYLIeil U MPOMeKYTOYHOM aTTecTAluT

Kon HaumeHnoBanue
Ne | KonTponmupyemsle pa3aeis! (TEMbI) | KOHTPOJIHPYEMOM OLICHOYHOI'O CPEJICTBA
n/n JUCHUTUINHBI™ KOMIIETCHIIUU . IIpomesxyTouHast
(nu ee yacTh) Texyuwii kowTpo, aTTecTanus
ApXUTEKTYpbI
1 MHOTOIDOIECCODHEIX WUIMK-3.1 Jlaboparopnas Bomnpoc Ha 3auete 1-2,
pon p ' pabora 1 oruer 110 JIP 1
BbIYUCIIMTCIIBHBIX CUCTEM
HuskoypoBHeBoe 1146 B 34
) abopaTtopHast orpoc Ha 3aueTe 3-4,
2 Tapajle/IbHOC IIK-3.1 pabora 2 oruer 110 JIP 2
MIPOrpaMMHUPOBAHHE
o JIaboparopHast Bompoc na 3auere 5-6,
3 BsaumonelicTBue 3amau HIIK-3.2 patop P
' pabora 3 otuer no JIP 3
Jlaboparopuas Bomnpoc Ha 3auete 7-8,
4 OpenMP IIK-3.2 pabora 4 otuer o JIP 4
5 bubnuoTeka mapamienbHbIX WTIK-3.2 JlaGopaTopHast Bompoc Ha 3a4ete 9-
mraoixouos PPL ) pabora 5 10, otuer mo JIP 5
Ucnonszosaune GPU mis
6 MACCOBOO NADAILIC/IH3MA: NTIK-3.3 JlabopaTopnas Bonpoc Ha 3auere 11-
AMP p ) ' pabora 6 12, oruer mo JIP 6




Hcnons3zoBanne GPU miis
. Jlaboparopras Bormpoc Ha 3auere 13-
7 | MaccoBOTO MapaljIeIu3Ma; I1K-3.3
pabora 6 15
CUDA

IMoka3aTesiu, KpUTEPUH M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBe MOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLUUN IJIAHUPYEMbIM
pe3ysibTataM 00yueHHs U KPUTEPUSAM UX OLICHHUBAHUS (OLICHKA: 3a4TEHO):

IK-3

HIIK-3.1

3namop

Ymemo

Cnocoben 3¢¢ekTHBHO NPHUMEHATh AJITOPUTMHUYECKHE U NPOrpaMMHbIE
peuieHuss B 00J1acTH MH(OPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHH, a
TaKKe y4aCTBOBATh B UX MPOEKTUPOBAHNH U pa3padoTke

3naem u npumensnem cospemenHbvle MEXHOI02UU 6bINOTHEHUSA PAOOmM NO

cozoanuio (moougpukayuu) u conposoxicoenuro UC
Bosmooicnocmu cywecmeyioueti npocpammHo-mexHu4eckou apxXumexmypol
Bosmootcnocmu  cospemennvix U nepcnekmuenwvlx  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUEeCKUX Cpeocma
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOLoUU
PO AMMUPOBAHUSL
Memooonocuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOL308AHUS OA3 OAHHBIX
Texnonocuu  @vinoHenus  pabom no  coz0anuro  (Mooupuxayuu) u
conpogocoenuro C
Huempymenmot u MemoOosl npogedeHus ayoumos Kavecmaea
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
CoepemeHnbiii omeuecmeenHulll U 3apyOediCHbulll Onblm 8 NPodhecCUOHANbHOU
oesamenvbHOCMU
MemoOwbl u npuemvl aneopummuszayuu NOCMAGIeHHbIX 340aY
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aleopummos
Buvibpannuiil a3vik npoepammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npocpammmusie npodykmoel 015 2epaguueckoeo omoopayicenus
aneopummos
Komnonenmoi  npocpammno-mexuuueckux — apxumexmyp,  cyujecmeayioujue
NPUTIOdHCEHUs. U UHmepgheticbl 83aUMOOelCMBUs ¢ HUMU
Texnonozauu npoepammuposansi
Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowjue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzosams npozpammuvle npooykmwl 014 2paguueckoco 0moopadcenus
aneopummos

Ipumenamos cmanoapmuule aneopummul 8 COOMEEMCMBYIOWUX 0ONACAX
Tucamo npoepammmusiii KOO HA LIOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xiCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomxu npocpammHo20 obecnedenus: u
cucmemy KOHmMpOJisl 6epCuti



Braaoemsw

HIIK-3.2

3namop

Ymemo

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 6bINOIHEHUU PAbOm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue peciameHmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammmuozo xooa

Ilpeocmasnenue u 0b6cysicoenue naaHa aHATUMUYEeCKUx pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS VUACMHUKOS AHAIUMUYECKOU 2PYnnbl
npoexma

3naem  KomMnowemmuvl  COBDEMEHHBIX  HPOZPAMMHO-MEXHUUECKUX
apxumexkmyp, Igpekmueno npumensem mMemoovl U  nPUEMbL
anzopummusayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumekmypul
Bosmoosxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npocpammHo20 obecnedyeHuss U MexHOoLOUU
NPOCPAMMUPOBAHUS
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOTL30BAHUS OA3 OAHHBIX
Texnonocuu  @vinoanenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogoxcoenuro C
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHblll U 3apyOedCHbI ONblm 6 NPoPecCUoHaAIbHOU
desmenvbHOCMU
Memoovl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4
IIpoepammmusie npodykmul 051 2paghuuecko2o omodOPaANCeHUst ANCOPUMMO8
CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS
Boibpanuwiii 361K npoepamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUST HA
IMOM A3bIKE
Homayuu u npocpammmusie npodykmoel 015 2epaguueckoeo 0moopayicenus
aneopummos
Komnonenmol  npocpammHO-mexHuueckux — apxumekmyp, — cyujecmeyioujue
NPUNOdHCEHUsL U UHMePDeliCbl 83aUMOOeCEUsL C HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowue mpe60o8aHus K OQOpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummu3ayuu NOCMagIeHHblx 3a0ay
Hcnonvzosams npozpammuvle npooykmwl 014 2paguueckoco 0moopadcenus
aneopummos

Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMBYIOWUX 0ONACAX
Tucamo npoepammmbiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams eblOpanmnyto cpedy npocpammuposaniisl

Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xiCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npoecpammHo20 obecnedenus: u
cucmemy KOHmMpOJis 6ePCuti



Braaoemsw

HIIK-3.3

3namop

Ymemo

Braoemuw

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 6bINOIHEHUU PAbOm

Paspabomia pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2nameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmuenocmu RPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammmuozo xooa

Ilpeocmasnenue u 0b6cysicoenue naaHa aHATUMUYEeCKUx pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS VUACMHUKOS AHAIUMUYECKOU 2PYnnbl
npoexma

Ipdhexkmusno npumenaem cywecmeyroujue npozpammusle peuieHus u
unmepgeiicol 63aumooeiicmeus ¢ HUMU 6 001acmu UHPOPMAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmoosxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUEeCKUX cpedcma
Memooonoeuu  paspabomxu npocpammHo20 obecnedyeHuss U MexHOoLOUU
PO AMMUPOBAHUSL
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOTL30BAHUS OA3 OAHHBIX
Texnonocuu  @vinoanenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogoxcoenuro C
OcHo8bl cO8peMenHbIX ONEePAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHblll U 3apyOedCHbI ONblm 6 NPoPecCUoHaAIbHOU
desmenvbHOCMU
Memoowl u npuemvl aneopummusayuu NOCMAGIEHHLIX 340ay
IIpozcpammmusie npodykmul 071 2paguuecko2o omodpadsceHus aneopummos
CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS]
Buvibpannuiil a3vik npoepamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE
Komnonenmoi  npocpammno-mexnuueckux — apxumexmyp,  cyujecmeayioujue
NPUTIOdHCEHUs U UHmepgheticbl 83aUMOOetCMBUs C HUMU
Texnonozauu npoepammuposansi
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowue mpebo8aHus K OQOPpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoost u npuemsl aieopummu3ayuu NOCMagieHHbX 3a0ay
Hcnonvzosams npozpammuvle npooykmvl 08 2pagpuuecko2o 0moopajiceHus
aneopummos

Ipumenamo cmanoapmuule anzopummul 8 COOMEEMCMBYIOUWUX 0ONACAX
Tucamo npoepammmbiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuKku 0QopmaeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0dCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npoecpammHo20 obecnedenus: u
cucmemy KOHmMpOJis 6ePCuti

Pa3pa60mi<a peciamenmos no ynpaeileHuo Ka1ecneom



Coenacosanue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepecoB8aHHbIMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmueHocmu npocpamMmHoO20 Kooa

Peoaxmuposanue npoepammnoco kooa

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbI, He00X0AUMbIe 1JIsl OLleHKH
3HAHM, YyMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapaKTePHU3YKWIIHUX ITANbI
(popMupoBaHus KoOMIIeTEHIIMI B IIpolecce OCBOEHHUS 00pa30BaTeILHON MPOrPaMMbI

Tunosble TecTOBBIE 32 JaHUS
1. Vkaxurte, K KaKOMy KJIacCy OTHOCATCSI KOHBelepHbie DBM:

o SISD

o MISD
o SIMD
o MIMD

2. VYxaxwure, Kakas u3 QyHKIUI He OJOKUPYET BBI3BIBAIOIINI MTOTOK:

o join()
o detach()
o lock()
o unlock()

3. Oynkuums get(0 otHOCHTCS K:
o promise
o future

4. 1lpu BbINOIHEHUH
#pragma omp parallel
{cout << "TIpuBetr, PKTulIM!" << endl;
} // 3aBepiieHue napayuieIbHOTO (parMeHTa

Ha KOHCOJIM ABYXAACPHOI'O KOMIIBIOTCPA MMOABUTCA:

o Ilpuser, ®KTullM!IIpuser, ®KTulIM!
mycTas CTpoKa
mycTas CTpoKa
o [puser, ®KTullM!
[Tpuser, ®KTullM!
mycTas CTpoKa
o Bo3moxHb! 00a BapraHnTta
o IlpaBuibHOrO OTBETA HET B 3TOM CIIUCKE

5. B 6ubmmotexe PPL napaniensHbIX m1a0JI0HOB UMEIOTCS alTOPUTMBI:
o parallel_for

parallel_for_it

parallel_invoke

parallel_transform

parallel_map

parallel_reduce

O O O O O



6. B cpene AMP maccoBoro mapaiien3Ma KOHCTPYKIHS array _View mpeaHa3HaueHa:

O 175 BBIBOJA HA 3KPaH COAEPKUMOI0 MacCUBa
O JUIsl OMUCAHMs MAacCHBa B MaMSTH IIEHTPAIBHOIO IpoIieccopa
O JJIS 33/I1aHUSI MACCUBA B MaMATH IrpauuecKoro nporueccopa

7. B cpene CUDA cneuudukarop global  coyxut:

O JUIsl OMUCAHUS II100abHBIX EPEMEHHBIX
o omnucaHus QyHKIHHA, UCTIONHAEMBIX IPpaUIeCKUM IPOIIECCOPOM
o0 (B OTOM CHHCKE HET MPaBUILHOIO OTBETA)

8. Ilom kommyHnukaTtopoM B MP| monumaercs:

O CchHenuaibHOe 000pyI0BaHUE, MPEAHAZHAYCHHOE TS TePEeIadu COOOCHIH MEKITY
KOMITBIOTEPaMHU

O CIEUAIBHO CO3/1aBaCMBbIil CITy:KEOHBIN 00BEKT, KOTOPBIN 00BEINHSIET B CBOEM
COCTaBe TPyMITy MPOIECCOB

O CIEeUalbHO CO3/1aBa€MbIil MPOTPaMMHBIN CIIyKeOHBIN 00BEKT, MOIIEP>KUBAIOIIUI
nepeaady CoOOIEeHUI MEX Ty KOMITbIOTEPAMH CETH.

Tunosble KOHTPOJIbHBIC 3a/1aHUA

1.

»w

Jan oObikHOBeHHBIH rpad R++, mocTpoeHHsIH ciaenyromum oopa3om: B pemeTky R u3
Nxm BepIuH 100aBIIeHO (N+m) Ciry4aiiHbIX pedep. Dh(HEeKTHBHO pacmapalieIUTh C
UCTIOJIb30BaHUEM MTOTOKOB thread u APyruX HU3KOYPOBHEBBIX CPEICTB PEIICHUE 3a/1a41
OTbICKaHMs BCEX TPEYTOJILHUKOB B rpage R++.

Hanucare nporpamMmy «lleHanbT» € HCHOJB30BaHMEM HECKOJIBKHMX IIOTOKOB,
MOJICIIUPYIONIYIO CleAyIonyto cutyaruto. @DyrOomuct ObeT MSYOM IO BOPOTaM
(cayuaiinelii yroia). Bpataps, Haxoasuuiicst B LIEHTpE BOPOT, HAIPaBIseTCs, YTOObI €ro
OoTOUTH (cyyaiiHasi CKOPOCTb MEPEMELLICHUS).

Harmncats mporpammy B3auMOACHCTBUA ABYX IpoleccoB. Ilepssiii nponecc: IInanuno —
Ha0Op KJIaBHIL U COOTBETCTBYIOUINX 3BYKOB. BTOpOIi npoliecc — 4enoBek — Ha)KUMaeT Ha
KJIAaBUIIM JJIs OTy4YeHHUs Menoauu. KinaBuim MOKHO CBSA3aTh C KHOIIKAMHU Ha KJlaBUaType
KomiproTepa. Jlonyckaercs ucnons3zoanue WIinAPI.

Co3narh napaienbHOe MPUIOKEHHE JJIsl POBEPKU BBIOJTHUMOCTH OyJeBOM (QyHKIMH,
3ananHoit KH® ¢ qu3broHKTaMu JUIMHEIL 2.

Co3natp napanienbHoe IPUI0KEHNE AT MPOBEPKU M30Mopdr3Ma rpadoB, BEITOIHUTS C
€ro TIOMOIIIbIO BBIYUCIICHUS.

3adeTHO-3K3aMeHAIlMOHHbIe MaTepHaJbl AJIsl IPOMEKYTOUHOH aTTecTAlMU (3a4eT)
Bomnpocsl 111 NOATOTOBKH K 3a4eTy

Petitunr TOP500 cynepDBM. Nel B peiitunre. Peiitunr TOPS50. Knaccudukanus @annna
MHOTOITPOLIECCOPHBIX BBIYUCIUTENbHBIX cUcTeM. CUCTEMBI ¢ 00IIEeH MaMAThIO U CUCTEMBbI
¢ JokanbHOM nmamaThio. Konseitepusie DBM. MHorosiieptasie mpoueccopsl. ['padpuueckue
IIPOLIECCOPBI.

HuskoypoBuesble npumuTiBbl 6ubmnorekn STL C++ : thread, mutex. @ynkuuu join(),
detach(), 3aBepmatomue noroku. CpencTBa XpoHOMeTpaxa. [I[pumepsl mporpamm.
O6wbexTsl unique_lock mist pabotel ¢ mutex, metozs lock(), unlock(). ITpumeps! mporpamm.
Ycnosuble nepeMenHble condition variable. IIpumeps! nporpamm.



5. CpenactBa crangapTHOi O6ubmuoTeku (B (aiine <future>), MO3BOJAIOMNUE TPOTPAMMHUCTY
OMEepUpPOBaTh HA KOHIENTYyaJlbHOM YpOBHE 3amad: future u promise Uisi BO3Bpara
pe3yibTara 3a7a4u, 3aIyImeHHON B OT/ICIIBHOM ITOTOKE.

6. CpenctBa cranmapTHoi OmOmMoTeku (B (aiine <future>), MO3BOJSAIONMINE TPOTPAMMUCTY
OIIepHPOBAThH HA KOHIICTITYaTbHOM YpOBHE 3a1au: packaged task — mist momorum B 3amycke
3aJa4d ¥ MPUKPEIUICHUN MEXaHW3MOB BO3BpaTa pe3yJsbTara.

7. CpenctBa craHgapTHoi O6ubmuoTeku (B (aiine <future>), MO3BOJAIOMNUE TPOTPAMMHUCTY
OIEepUPOBATH Ha KOHIENTYyaJbHOM YpPOBHE 3ajad: async() — JUIsl 3alycKa 3a1a4 B CTUIIE,
MOA00HOM BBI30BY (hYyHKIIUH.

8. Hacrpoiika npoexta Open MP B Visual Studio. [lonarue napamiensHoit mporpammsl Open
MP. Opranuzanus B3auMOJCHCTBUS MapauieibHbIX MOoTOKOB. Tupektussl parallel, parallel
for. Ilapamerpst shared wu private. Hcrnonp3oBaHHEe KPUTHUYECKHX  CEKIIWH,
pacrapasuieIMBaHue 110 33/1a4aM.

9. IapamnenbHas COPTUPOBKA: METO/ YET-HEUETHOM MEPECTaHOBKH.

10. IMapaiensHasi COPTUPOBKA CIUSHUEM.

11. bubnuoreka C++, BKiIo4aromias napauieabHble aITOPUTMBI, TAPAIJICIbHbIE KOHTEHHEPDI
u 00BeKTH, M obecmeuuBaromias mapamiean3M 3agad. Anropurmer  parallel for,
parallel_for_each, parallel_invoke, parallel_transform u parallel_reduce.

12. TlapannenbHbie KOHTEHHEpHI: KJIacChl concurrent_vector, concurrent_queue,
concurrent_unordered_map, concurrent_unordered_multimap, concurrent_unordered_set,
concurrent_unordered_multiset. 3amgaun: kacc Task. [Ipumepsr mporpamm.

13. I'papuueckue mporeccopsl U MX BBIYUCIUTENbHBIE BO3MOXKHOCTH. Vcnonp3oBanne GPU
KaK YCKOpPHUTEINICH BBIYMCIUTEIBHOTO Mporecca. [Iporpammuoe obecrieuenue. C++ AMP
(Accelerated Massive Parallelism) ot MaiikpocodT B coctaBe Visual Studio.

14. O0bekThl array view. OpraHuzanusl BBIYUCIHTEIBHOTO mpoliecca B komiuiekce CPU +
GPU. Ilpumeps! nporpamm.

15. IIporpammuoe obecneuenne CUDA ot NVIDIA. OcHoBubie mousatus. Host u device.
Apxurektypa SIMT (Single-Instruction, Multi-Thread). Ilepemaua wWHCTpyKIMiA 10
KOHBeHepy, C UCIOIb30BAaHUEM Tapalielli3Ma Ha YPOBHE KOMaH]l BHYTPU OJTHOTO MOTOKa,
a TaKke OOMMPHOrO Mapajieii3Ma Ha ypPOBHE ITOTOKOB OJjaromaps OJXHOBPEMEHHOMN
anmnapaTHOW MHOTOMOTOYHOCTH.

Ilepeyenbr KoOMNeTeHIU (YACTH KOMIETEHUHH), TMPOBEPSIEMbIX OIEHOYHBIM
CpecTBOM
WIIK-3.1 (. 1-5), UTIK-3.2 (. 6-10), UTTK-3.3 (. 11-15).

4.2 MeToauyeckue MaTepHaIbl, ONpeaesiiolue Npoueaypbl olleHUBAHUS 3HAHUIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [eSTeJbHOCTH, XapPaKTePU3YIOIIHUX ITAMNbI
(opMupoBaHUA KOMNETEHUH

MeTtoanyeckue peKOMeH/IalHH, ONpeIe/IsIioNe MpPoueayphl OLleHMBAHUA TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle mm Google DoCS u orpanndeH 1o BpeMeHH.
Ha cmauy Tecra nmaercst nBe MONBITKH. Te€CT CUMTAETCA YCIEIIHO MPONIAEHHBIM €CIA CTYIEHT
IpaBWIBHO O0TBeTHI Ha 70% BOMpPOCOB.

MeToaunuyecKkue PEKOMEHIAIIUH, ornpeae/asarouiue npoueaypbl OLICHUBAHUA
BBIINNOJTHCHUA KOHTPOJbHBIX 3aaHuM:
3al[aHI/IC CUHUTACTCS BBIIIOJIHCHHBIM IIPH BBIMTOJIHCHUU CIICAYIOIUX YCHOBHﬁZ
— HOpCaOCTaBJICH HWCXOJHBIM KOJ Ha C+t+c aCCGM6J'ICpHBIMI/I BCTaBKaMH; OCHOBHBIC
BBIYUCIICHUSA TIPOU3BOIAATCA B IMPEACTIaX BCTABOK C HCIIOJIB30BAHHMEM KOMAaHI
OIIPECACIICHHOI'O TUIIA (CCJ'II/I OT'OBOPCHO B SaHaHI/II/I);



— TNPOJEMOHCTPHUPOBaHA PAOOTOCIIOCOOHOCTD MPUIIOKEHUS;
— CTYZAEHT MOHUMAET UCXOIHBIN KO M OTBEYAET Ha BOIIPOCHI IO €r0 OPTaHU3aLUH.

Metoau4eckue peKOMEH AU, ONpee/siiolue NPoueayphl OllecHUBAHHUS Ha 3a4eTe:

[Ipouenypa nmpomMeXyTo4HOM aTrTrecTaliyd IPOXOAUT B cOOTBEeTCTBUU C IlonoxkeHueM o
TEKYIlIEeM KOHTPOJIC U MTPOMEKyTOUHOM aTTecTanuu odoydaronuxcs @I'bBOY BO «KyoI'Y».

HtoroBoii ¢opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYYaromuxcs 1o
TUCHUIUIMHE siBisercss 3adeT. CTyAeHThl 00s3aHbl IOJyYUTh 3a4eT B COOTBETCTBUU C
pacrucanveM M y4eOHbBIM IIJIAaHOM

DOC nmpoMexXyTOYHOHM aTTECTALIUKA COCTOUT U3 KOHTPOJIBHBIX 3a1aHUH U CITMCKA BOIIPOCOB
10 TEOPUHU.

3ayer Mo AMCLUUIUIMHE HpeciefyeT Lelb OLEHUTh padoTy CTyAEHTa, I[OJIydYeHUe
TEOPETUYECKUX U IMPAKTUYECKUX 3HAHUI, X MPOYHOCTh, Pa3BUTUE TBOPUYECKOIO MBILUICHUS,
proOpeTeHNe HaBbIKOB CAMOCTOSATENIbHOM PabOThl, yMEHHE IPUMEHSATH [I0JIyUYEHHbIE 3HAHUS IS
pelIeHUs IPaKTUYECKUX 3a]1a4.

PesynpTar cnaum 3adera 3aHOCUTCS NIPENOJABATENIEM B 3K3aMEHALMOHHYIO BEAOMOCTh U
3aUETHYI0 KHUXKKY.

OneHuBaHue ypoBHS OCBOEHHUS AMCLMIIIMHBI OCHOBBIBAECTCS HA KA4E€CTBE BBIIIOJHEHUS
CTYJE€HTOM KOHTPOJIbHBIX 3a/laHU{l M OTBETOB HAa BOIIPOCHI 10 TEOPHUHU.

Kputepuu onenku:

OIIEHKA «He3a4eT» BbICTABJISIETCS B CJIy4ae BHINOJHEHNs OIHOTO U3 YCJIOBHIi:

— THCHhMEHHBIN OTBET HA BONPOC IO TECOPHU MPOJAEMOHCTPUPOBAT YPOBEHb OCBOCHUS
JICKIIMOHHOT'O MaTepraja HIKe TIOPOrOBOro;

— BbINOIHEHO MeHee 80% KOHTPOJIBLHBIX 3aJaHHi.

OIIEHKA «3a4eT» B cJIyuae BbINOJHEHHUS YCIAOBHIA:

— THUCHMEHHBIM OTBET Ha BOIMPOC MO TEOPUH MPOJEMOHCTPUPOBAT YPOBEHH OCBOCHHS
JEKIMOHHOI0 MaTepuaia He HHKE MOPOroBOro;

— BbINOJHEHO HEe MeHee 80% KOHTPOJIbHBIX 3aJaHUi.

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BHIOUPAIOTCS C YUETOM MX UHIUBHUIYAJIbHBIX MICUXO(PU3NUECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOJHUTEFHOE BPEMS JIJIS IIOATOTOBKM OTBETA HAa SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPbl OLIEHUBAHUS PE3YyIbTaTOB 00yUeHHs] HHBAINIOB U JIULL C
OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHHUE TCXHUUCCKHUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMH OCOOCHHOCTSMU;

— [Opu H€O6XOI[I/IMOCTI/I JJIsL 06yqa101111/1xc;1 C OTpaHNUYCHHBIMHU BO3MOXKXHOCTAMU 3J0POBbBA
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

IIponetypa onieHMBaHUS PE3yJIbTATOB OOYYEHHMsS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBBA IO AWUCHUILIMHE MPEAYCMATPUBACT NIPEAOCTABIICHUC I/IH(i)OpMaHI/II/I B
dopmax, afanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBbS M BOCIPUATHS HH(POPMALIUH:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JLnst in ¢ HapyIIEeHUSIMU OITOPHO-JBUTaTEIBHOTO ammnapara:

— B I1e4aTHoOM (opme,



— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepedeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOM Y4eOHOW JHUTEPATYPbI,

HEe00X0AMMOii 1151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiuTEepaTypa:

1. I'pumm, P. [TapannensHoe mporpaMmupoBaHue Ha coBpeMeHHOM C++. UTo Kaxablid
npodeccuoHan JIOMHKEeH 3HATh O MapauiebHOM IporpammupoBanuu / P. I'pumm ; mepeBox c
anrmiickoro B. FO. Bunnuka. — Mocksa : JIMK Ilpecc, 2022. — 616 c. — ISBN 978-5-97060-
957-6. — Tekcrt : snexTpoHHbIH // JlaHb : snmekTpoHHO-OMOMMoreynas cuctema. — URL:
https://e.lanbook.com/book/314870 (maara obparuenus: 09.06.2023).

2. Muxos, A. W. PacnipeneneHHble CUCTEMBl U aITOPUTMBI : yueOHoe mocobue / A. U.
Muxkos, E. b. 3amatuna. — 2-e¢ uszn. — Mocksa : UHTYUT, 2016. — 246 c. — Tekcr :
uIeKTpoHHBIH  //  JlaHb : JJNIEKTPOHHO-OMOIMOTEYHAasT ~ cuUcTeMa.  — URL:
https://e.lanbook.com/book/100446 (nara obpamenus: 09.06.2023).

3. Pobu, P. IlapamnensHble W BBICOKONPOM3BOAUTENbHBIE BbruucieHus / P. Poowu, /.
3amopa ; nepeBo ¢ anrauickoro A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2022. — 800 ¢. —
ISBN 978-5-97060-936-1. — Texkct : amekTpoHHBIA // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAS
cuctrema. — URL: https://e.lanbook.com/book/241124 (nata obpamenus: 09.06.2023).

Jl11s ocBOGHHS AUCUMILTUHBI HHBAIMIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
37I0POBbSI MMEIOTCA H3JaHUsI B AJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«/lanvy u «FOpaumy.

5.2 JlonotHUTeIbHASI JINTEPATypa:

1. Munszes, P. 111. [Tapannensnoe nporpammupoBanue (MPI, OpenMP, CUDA) : yue6GHo-
Metoauueckoe nmocooue / P. III. MunszeB. — Kazanp : KHUTY-KAU, 2021. — 68 c. — ISBN
978-5-7579-2567-7. — Texkcr : 3NeKTPOHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/264890 (nata o6pamenus: 09.06.2023).

2. [Mapgenos, J1. B. [TapannensHble U pacnpeaeaeHHbIe BEIUMCICHUS | yueOHOoe mocodue /
. B. Ilapgenos, /1. A. IlerpyceBuu. — Mocksa : PTY MUPDA, 2022. — 92 c. — Teker :
AJIIEKTPOHHBIN // Jlanpb : 3JIEKTPOHHO-0MOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/265658 (nara obpamenus: 09.06.2023).

5.3. Illepuoauyeckue u3IaHusI:
1. ba3sl manabix komnaHuu «Mct Beroy» http://dlib.eastview.com
2. DOnextponHas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe npodeccnoHalbHble 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CUCTEMbI
Inexmponno-oubauomeynwvle cucmemol (Ib6C):
DBC «IOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3bC «BOOK.ruy» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
4.  Hayuynas snextponHas 6ubnuoreka (HOb) http://www.elibrary.ru/

gk
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5. TlonHOTEKCTOBBIEC apXUBBI BEAYIHX 3alaJHbIX HAYYHBIX )KypHaIOB Ha Poccuiickoi
iatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuONMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nuccepTaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. EnprinHa https://www.prlib.ru/

8.  baza ganneix CSD KemOpumkckoro rientpa kpucramtorpadpuueckux ganasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas uanpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble cCucmemasl

1. Koncynsrant [Inroc - cipaBoyHast mpaBoBasi cucreMa (JOCTYII 1O JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

1. KubGepJlennnka http://cyberleninka.ru/;

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIET0 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudpopmarnmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa30BaTENbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaLMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cunyx0a TeMaTHYECKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN mopTan "Yueda" http://www.ucheba.com/;

12. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuontole pecypcol Kyol'V

1. OnextponHsbIi KaTanor Hayunoii 6ubmuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJNBbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIaHOB, Y4eOHO-METOANUYECKUX KOMIUIEKCOB, yOIHKaIil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/
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7. DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPChI Kapeapbl HH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBannu KyOI'Y wu HayuHo-meroamyeckoro skypHana "IIKOJIBHBIE TOJ/IbI"
http://icdau.kubsu.ru/

6. MeTounqecmle YKazanusa JJIs oﬁyqamumxcn mo OCBOCHHIO

TUCHHUILIAHBI (MOIYJIs1)

Ilo Kypcy nperycMOTPEHO NPOBEACHHE JIEKIUMOHHBIX 3aHATUN, HA KOTOPBIX JIaeTcs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM Marepuai. B XoJe JEeKUMOHHBIX 3aHATUH pa3Ouparorcs
CBOMCTBA, METOABI OCHOBHBIX 3JIEMEHTOB I1apaJUIEIBHOIO IMPOrPAMMUPOBAHMS, NPUBOIATCS
OpUMEpPbl MX HCIOJb30BaHUSA, MPOBOJUTCS aHaIM3 Haubojiee pPacCHpOCTPAHEHHBIX OIIMOOK
nocrpoeHus mporpamM. llociae mnpocnymmBaHuS — JIEKIUMM  PEKOMEHIYETCS  BBIIIOJHUTH
yIpaXHEHUs], TPUBOAUMBIE B ayJUTOPUH JIJISI CAMOCTOSITEIBHON paboTHI.

Ilo xypcy mpeaycMOTpeHO IpoBeAeHuE 1a00OpaTOPHBIX 3aHATUH, HA KOTOPBIX JAETCS
NPUKIAJAHON CHCTEMaTU3MpPOBAHHBIA Marepuan. B xonme 3aHATHIl pa3duparoTcs TOTOBBIC
IIPOrPaMMHBIE IPWIOKEHUS M IPOBOJUTCS aHanu3 uX mnocrpoeHus. Ilocie 3ansaTus
PEKOMEHAYETCSl BBIIOJHUTL YIPaKHEHUS, NPUBOAKUMBIE B ayAUTOPUU AJI CAMOCTOSITEIBLHOM
paboTHI.

IIpu camocrosTenbHOM paboTe CTYAEHTOB HEOOXOJUMO HU3YYMThb JIMTEpaTypy,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX TOHATHH, aHAIN3a IPEJI0KEHHBIX
MOJIX0/I0B U METOAOB pa3paboTKu mporpamm. Pa3pabareiBasi pemieHHe HOBOH 3aJa4H, CTYIEHT
JIOJDKEH YMEThb BbIOpaTh 3((QEKTHUBHBIC U HA/EXKHbIE CTPYKTYPbl JAaHHBIX Ul IPEICTaBICHUS
uHpOpMaILNH, TOA00paTh COOTBETCTBYIOIINE AJITOPUTMBI I UX 00pabOTKH, yuecTh cenu(uky
A3bIKa IPOrPAMMHUPOBAHMSI, HA KOTOPOM OYyJIeT BhINOIHEHa pean3anus. CTyAeHT JOKEH YMETh
BBITIOJIHATh TECTUPOBAHHE W OTJIAJKy AJTOPUTMOB PEIICHHs 3a/ad C LENbI0 OOHAPYXKECHUS U
YCTpaHEHUS B HUX OLIMOOK.

BaxnelmuM sTanoM Kypca SBISIETCS caMOCTOsITElIbHas paboTa HO AUCHMILIMHE. B
IIPOLIECCE  CAaMOCTOSITENIbHOM  pabOThl  CTYJIEHT MNpUOOpPETaeT HaBBIKM  IapajlIeIbHOIO
(BBICOKOIIPOM3BOIUTENHFHOT0) TPOrPAaMMHUPOBAHUS.

Vcnonb3yloTcss akTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOIMH, KOTOPBIE
CIOCOOCTBYIOT Pa3BUTHIO OOIIEKYJIbTYpPHBIX, O00IIENpPO(ecCHOHANBHBIX KOMIETEHIUH U
npodecCHOHATBHBIX KOMIIETEHIIMH 00yYaromnXCsL:

e 1pobiaemMHOE 00yUeHue;
Pa3HOYPOBHEBOE O0yUEHHUE;
MIPOEKTHBIE METO/IbI O0YUCHHS;
HCCIIEIOBATENbCKUE METO/IbI B 00YUEHHH;
oOydeHue B COTpyJHUYECTBE (KOMaH IHasl, TPYIIoBas paboTa);
MH(GOPMAIIMOHHO- KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

JUis A1l ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsI IPEAYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIM# C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

V4yeOHO-METOAMYECKIM 0OecrieueHHeM KypCOBO pabOThI CTYAECHTOB SBISIOTCS:

1. yueOHast muTeparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CamocrodTenbHas padoTa CTyIEHTOB BKIIIOYAET:

— o(hopmiteHuEe UTOroBOro oT4yeTa (MOSICHUTEIHHON 3aMUCKHN).

— aHaJIM3 HOPMATHUBHO-METOIMYECKOM 0a3bl OpraHu3aIumy;

— aHAJIN3 HAYYHBIX MyOJIMKAIIUU 10 3apaHee ONMpeeIEHHON TeMe;

— aHanu3 U 00paboTKy HUH(POPMAIIH;

— paboTy ¢ Hay4HOM, yueOHOM U METOUYECKON JIUTEepaTypou,

— pabota ¢ koHcnekTamu Jekiuii, IbC.


http://icdau.kubsu.ru/

Jl51 caMoCTOSATENbHON pabOThI MPEICTABISAETCS Ay JUTOPHUS C KOMIIBIOTEPOM U JOCTYTIOM

B MHTEpHET, K 3NeKTpOHHOI OHOIMOTEKEe By3a U K HH()OPMAIIMOHHO-CIIPABOYHBIM CUCTEMAaM.
[lepeueHpb y4eOHO-METOIMIECKOTO 0OCCIICUCHHUS:

1.

o

OcHoBHas 00pa3oBareIbHas IPOrpaMMa BBICHIET0 TPOPECCHOHATHLHOTO 00pa30BaHUS
(benepaabHOro rocyAapcTBEHHOr0 OIOPKETHOI0 00pa30BaTEIbHOIO YUPEK ICHHS
BhIcIero oOpa3oBanus «KybaHckuil TOCYAapCTBEHHBI YHUBEPCUTET) TI0 HAIIPABICHUIO
IOATOTOBKH.

ITonoxenue o0 NPOBEAECHNUN TEKYILEr0 KOHTPOJIA YCIIEBAEMOCTH U IIPOMEKYTOUHOU
aTTecTalluy B eiepaIbHOM rocy1apCTBEHHOM OIOIKETHOM 00pa30BaTEIbHOM
YUpEKACHUU BhICIIEro oopazoBanust «KyOaHCKHI rOCYyJapCTBEHHBIH YHUBEPCHTETY.
OO611me TpeGoBaHUs K IOCTPOCHUIO, COAEPKAHUIO, 0(DOPMIIEHUIO M YTBEPKICHHIO
paboueii mporpaMMbl TUCHUIUIMHB DeepanbHOro rocyAapCTBEHHOTO
00pa30BaTENILHOrO CTaHJapTa BBICILETr0 MPO(EeCcCHOHATBHOIO 00pa30BaHuUs.
MeTtoanueckie peKOMEHIAUH 110 COICPIKAHUI0, OPOPMIICHHIO U IPUMEHEHHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOUHBIX CPEJICTB B yUeOHOM IIpolLecce,
OCHOBaHHOM Ha denepabHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
VYuebHblil 171aH OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl 10 HANPaBJIEHUIO MTOATOTOBKH.
®denepanbHbIN TOCYIAPCTBEHHBIN 00pa30BaTEeNIbHBIA CTAHIAPT BBICIIETO
npo¢ecCHOHATBLHOI0 00pa30BaHMsI 10 HAIIPABICHUIO MTOJITOTOBKH.

B ocBoeHUM IMCHUIUIMHBI MHBAIMJAMH U JTUIAMU C OI'paHUYCHHBIMHU BO3MOKXHOCTAMU

3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOJTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

I/IHI[I/IBI/II[yaHBHbIC KOHCYJIbTalUU 110 NPCAMETY SABJIAKOTCA BaKHBIM (baKTOpOM,

CHOCO6CTBYIOIIII/IM HHAUBUAYyaJIU3alluu O6y‘~I€HI/I$I M YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MCXKAY HOpenoJaBaTeiicM U O6y‘{aIOIJ_[I/IMC$I HHBAJIMIAOM WJIK JIMOOM C OIpaHUYCHHBIMHA
BO3MOXHOCTAMHU 310POBbA.

/. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX NpPH

OCYyILECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHUIJINHE (MOTYJIIO)

7.1 IlepevyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIi

—IIpoBepka ToMaIIHUX 33AaHUI U KOHCYJIbTUPOBAHHE OCPEACTBOM 3JIEKTPOHHOM MOYTHI.
— Mcnonp30Banme AIIEKTPOHHBIX MTPE3CHTAIMIA TPY TPOBEIECHUH JCKIIMOHHBIX 3aHATHHA

— Cucrema MOODLE

— IIpoBepka nomalHuX 3aJaHUi U KOHCYIbTHpoBaHue nocpeactsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO W CBODOJHO PACHPOCTPAHSIEMOr0 NMPOrPAMMHOIO

odecneueHus

OpenOffice

Kommusitop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 unu Kitty 0.76
Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0



Tensor flow 2.7.0
matplotlib 3.5.1
PyCharm 2021

Cuda Toolkit 11.6
OpeiimBopk Django
Firefox, nro0as Bepcus
Putty, mobas Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MaTepuajibHO-TEXHHYECKOE 0O0ecneuyeHue 1Mo JUCIHUNInHe (MOIY.II0)

HaumenoBanue y‘le6H0ﬁ ayJuTOpUH, €€ OCHAILICHHOCTb

Ne Bupn pabor
000pyIOBaHNEM M TEXHHYECKUMHU CPEJICTBAMHU 00yUESHUS
1. JlexumoHHbIE 3aHATUS | AyauTOopHs, YKOMIUIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMIUIEKTOBaHHAs CHeUaIN3upOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeACcTBaMH  OOyueHwus,
KOMITbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTHueckue 3aHATHS | AyAUTOpPHUS, YKOMIUIEKTOBaHHas CHeralIn3upoBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
4. I'pynnoseie Aypauropus, YKOMIIJIEKTOBAaHHAS CHELUaIu3UPOBAHHON
(MHIMBH Ty aJIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTallu! KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIIedeHHEM
S. Texkymuii  KOHTpOJIb, | AyaAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
IPOMEXKYTOUHAs MeOenpl0 M TEXHUYECKHMMHM  CpeAcTBaMH  OOyuyeHwus,
aTTecranus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM OOeclieueHueM
6. CamocTrosTenbHas Kabuner s caMocTosTeNbHOH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUEHHS K

cet «VIHTepHET»,MpOrpaMMOil HKPaHHOTO YBEIUYEHUS U
00€CIEeYeHHbI JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTesIbHYI0 Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil U ux ocHanienue onpenensercs OITOIL.
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