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1. IEJIM U 3AJAYU OCBOEHUA JTUCHUTIJIMHBI

Lenbro aucuuIumHel «BBICOKONIPOU3BOIUTENBHBIE BBIYMCICHUA» SBISAETCS HW3Y4YCHHE
OCHOBHBIX ApPXHUTEKTYp BBICOKOIIPOM3BOAMUTEIBHBIX CHUCTEM, IOJY4YCHHE 3HAHWWA B 00JIACTH
HapajyieNIbHbIX M paclpesieleHHbIX BBIYMCICHMH, BbIpa0OTKAa y CTYJEHTOB HAaBBIKOB
pa3paboTKH, OTIAJKA W HCCIEAOBAHHUS IPOU3BOAMTEIBHOCTH IPOTPaMM, PEaTU3YIOIIUX
BBICOKOITPOU3BOIUTENIBHBIE BBIYMCIICHUS.

3asa4u OCBOEHMSI TUCLUUILINHBI:

- I3YYUTb BUJIbI BBICOKOIIPOU3BOAUTEIbHBIX APXUTEKTYD;
- YMETb BBIUMCIATH 0a30BbIE XapaKTEPUCTUKU
aJITOPUTMOB;
- BJIaJIETh HABBIKAMU MHOT'OIIOTOYHOT'O MPOrpaMMHUPOBAHUS;
- BJIaJICTh BBICOKOYPOBHEBBIMU MHCTPYMEHTAMU MHOTOIIOTOYHOT'O IPOrPAMMUPOBAaHMS;
- 3HaTb ApXUTEKTypy, MPUHIMIBI pa3padOTKHM MpPOrpaMM U MHCTPYMEHTHI
IPOTrpaMMHUPOBaHUS rpaUUECKUX YCKOPUTEIIEH;
- [IOJIyYUTh HAaBbIKU Pa3padOTKH BbICOKOPOU3BOAUTEIbHBIX IPUITIOKEHUN.

MMPOU3BOAUTCIILBHOCTU  MApaJlJICIIbHBIX

JUIA

2. MECTO JUCIHHUIIVIMHBI B CTPYKTYPE OIIOII
Kypc «Bpicokonpon3BoauTeIbHbIC BHIYUCICHUS SBISETCS AUCUUIUIMHON 10 BbIOOpY broka
1 OcnoBuo#i IIpodeccuonanvuoit OOpa3zoBarenpHOU [IporpamMmbel  OakanmaBpwara IO
HarpasjeHuto moarotopku 02.03.03. — «MaremaTudeckoe oOecreueHre U aIMUHUCTPUPOBAHUE
MH()OPMAIITMOHHBIX CUCTEMY.

JlucuuriuHa YuTaeTcs B 5-oM ceMecTpe 3-To Kypca CTyIeHTaM O4HOU (hopMbI 00yUeHUsI.

Jnst  ycmemrHoro  M3y4yeHUs — JUCHUIUIMHBI  HEoOXOAMMBI 3HAHUS W yYMEHHS,
NpUOOpEeTEeHHbIE B pe3ylbTaTe OCBOEHHUS KypcoB: MeTonbl pa3pabOTKH MPOTrpaMMHOIO
obOecneyenuns, ba3pl TaHHEIX.

OCHOBHBIE TOJIOKEHUSI JUCUUIUIMHBI HCIONB3YIOTCA B JaJbHEHIIEM NpH U3YYEHUHU
muciumuinH: CUCTeMbl pealibHOro BpeMeHH, [IporpammupoBanue g Muareprer, [lapannensHoe
nporpaMMupoBanue, MeTtoibl MamHHOTO 00ydeHus, CoBpeMeHHbIE CHUCTEMbl aBTOMAaTU3AIIUN
pa3paboTKku MHPOPMAIIMOHHBIX CHUCTEM, a TaKXe MPHU MPOXOKICHUH MPAKTUKH U BBITOJTHECHUH
KYPCOBBIX U BBIITYCKHBIX KBaIU(DUKAIIMOHHBIX PadoOT.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 1O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHUS OCHOBHOM
MMPOPECCHOHAJBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa n HaumeHoBaHue IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00Y4YEeHUS
peajiuzyeMoii KoMIeTeHIHH Mo JUCUMILIMHE (MOXYJII0), COOTHECEHHBIX C
HHAMKATOPAMH JOCTUKEHHS] KOMIIETECHIM I

[1K-1 3HaTh: BUIbl BBICOKOIIPOU3BOIAUTEIBHBIX APXUTEKTYD,

CriocobeH MpUMEHATh COBPEMEHHbIE

CIIOCOOBI OIKMCAHUS apaJlsICJIbHBIX aJITOPUTMOB;

MH(OPMaLIMOHHBIE TEXHOJIOTUU TIPH | YMETh: MIPOEKTUPOBATH BBICOKOHArpy>KEHHBbIE
IIPOEKTHPOBAHUH, peanu3alyy, | BBIYUCIUTENbHbIE CHUCTEMBI, BBIUUCIATH 0a30BbIe
OLICHKE  KauecTBa M  aHalIM3a | XapaKTepPUCTUKHU MPOU3BOAUTEIHLHOCTH MapaslieIbHBIX
3P PEKTUBHOCTH IIPOrPaMMHOTO | AJITOPUTMOB;

oOecnieueHus AJis peuieHus 3aaad B | Brnagers: OCHOBHBIMH MeTOoJIaMHU aHaJM3a
Pa3IMYHBIX NPEAMETHBIX 00J1acTAX | mapaJlyielbHbIX aJITOPUTMOB.

[1K-2 3HaTh:  apXWUTEKTypy  BBICOKOIPOM3BOAUTEIbHBIX

Crroco0€eH UCIOJIF30BAThH OCHOBHBIE
METOJIbI U CPEJICTBA aBTOMATU3AIIUU

MPOIIECCOPOB, APXHUTEKTYPY, MPHUHIUIIBI Pa3pabOTKH
MIPOrPAMM M HMHCTPYMEHTBI Uil IPOrpaMMHPOBAHUs
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IMPOCKTUPOBAHM:A, p€aln3aluu, rpa(bnquKHx YCKOpHTeHCﬁ, IIPUHIUIIBI
UCTIBITAHUIN M OIICHKH KadecTBa Mpu | mapaiuienu3ma, cucremsl MPl u OpenMP;

CO31aHNHN KOHKypeHTOCHOCO6HOFO VYMmeTs: co31aBaThb IIPHUIIOXKCHUA JUIA
MMporpaMMHOIo NpoayKTa u MHOTOIIPOLECCOPHBIX CUCTEM,

IIpOorpaMMHBIX KOMILICKCOB, a4 TaK¥XKC BJ'IaI[eTBI HaBbIKaMH IIPOCKTUPOBAHUA

CIIOCOOEH MCITOJIb30BaTh METOJIBI U
Cpe/CcTBa aBTOMATH3AIIHH,
CBSI3aHHBIE C COIIPOBOXKJICHUEM,
aIMUHHACTPUPOBAHUEM U
MOJICpHH3ALMEN IPOrPAMMHBIX
MIPOJIYKTOB U MPOTPAMMHBIX
KOMILJICKCOB

pacnpenenéHHbIX NPUIOKEHUN U MPOBEACHUS aHAIU3a
HX TIPOU3BOJAUTEIBHOCTH.

[1K-4
Cnooco0€eH MCIIOJIb30BaTh OCHOBHBIC
KOHIIETITYaJIbHbIC TIOJIOKEHHUS

(YHKIIMOHAJIBLHOTO, JIOTHYECKOTO, cemaopax, MpPOrpaMMHpPOBAHWE  TapaJUICITBHBIX

00BEKTHO-OPUEHTUPOBAHHOTO U AJITOPUTMOB C TIOMOIIBID KPUTHYECKUX HHTEPBAIOB U

BU3YaJIbHOTO HAIPaBJICHUI cemaopos,;

POrpaMMHUPOBAHHUS, METO/IBI, VYMeThb: pa3pabarhiBaTh BBICOKOIPOU3BOAUTEIIbHEIC

CIIOCOOBI U CpeJICTBA Pa3pabOTKH HPUIIOKCHUS;

HPOrpaMM B paMKax 3TUX Bunazers: HaBBIKAMHU MHOTOIOTOYHOT'O

HallpaBJICHUN [IpOrpaMMUPOBAHUS, BBICOKOYPOBHEBBIMU
UHCTPYMCHTAMH MHOTOIOTOYHOT'O
IpOrpaMMHUPOBAHHSI.

3HaTh: METOJbI MapauIeIbHOTO MPOrPaMMHPOBAHUS,
CHHXPOHH3AIMIO MPOIIECCOB Yepe3 JOCTYN K OOLIMM
pecypcam, TIOHATHE O KPUTHYECKUX HMHTEpBajax,

4. OBLIASA TPYJOEMKOCTbHb JUCIHHUIIJINHBI
4.1. O0beM IUCHHUILUINHBI B 3a4€THBIX eIHHHIAX (Bcero). 3 3.e.

4.2. O0beM NUCHUILIMHBI 10 BUAAM

yeOHOIl padoThl (B yacax): 108 yacos.

KonuyectBo yacoB (popma o0yuennss o4Hasn
Buj yue6Hoii padoThl )
B 1.4. mo cemecTrpam
Bcero no niiany 5
1 2 3
KonrakTHas paboTa 00y4aromumxcs ¢ 54/54* 54/54*
npernojiaBarenaeM B cooTBeTcTBUU ¢ YII
AyIHUTOpHBIE 3aHSATHS: 54/54* 54/54*
JEKIMH 18/18* 18/18*
CeMuHaphl U NPaKTHYECKUE 3aHATHUS - -
1a00paTOpPHBIC PabOTHI, MPAKTHKYMBI 36/36* 36/36*
CamocrosiTenbpHas padora 54 54
@dopma TEeKyIEero KOHTPOJISI 3HaHUW U TectupoBanue, TectupoBanue, npoBepka
KOHTPOJISI CAMOCTOSITEIbHOM paboThI poBepKa 71a00paTOpHBIX PaboT
71a00paTOPHBIX pabOT
KypcoBas padota - -
Buel npomMexyToOuHOM aTTecTanuu 3a4er 3a4er
(9K3aMeH, 3a4eT)
Bcero uacoB 1o 1UCHUIIIMHE 108 108

*Konuuwecmso uacos pabomwvr IIIIC ¢

ooyuarowumucs 8 OUCMAHYUOHHOM (opmame ¢

NPpUMEHEHUEM IIEKNPOHHO20 O6yll€Huﬂ.
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B cayuae Heobxooumocmu uUCnOIb308aHUA 6 YUEOHOM npoyecce YaACMUYHO/UCKTIOYUMENbHO
OUCMAHYUOHHBIX 00pA308aMENbHLIX MEXHONIO2UN 6 mabauye uepes Clel YKA3blBAemcs
Konuwecmeo uacos pabomwvr IIIIC ¢ obyuarowumucs 011 NPOBEOeHUs. 3AHAMUL 8
OUCMAHYUOHHOM (hopmame ¢ RPUMEHeHUeM 3JIeKMPOHHO20 00YYEeHUS.

4.3. Coaep:xxaHue TMCUMILIHHBI (MoaYyJisi.) PacnipenesieHue 4acoB 1o TeMaM M BHIaM
y4eOHoi1 padoThI:
dopma 00yueHus: 0OUHas

Buabl yueOHBIX 3aHITHIH dopma
AyIUTOpHBIE 3aHATHS B T.4. TeKyIier
Ha3Banue ARG 33;":3"1 Szr:: °
Pa3aesioB H TEM 3T TPAKTHIECK PHbIE HHTEpPA | JIbHAS o
JeKIUN | ue 3aHsATHA, padoThI, T | i b | 5
CeMUHApPbl | NPAKTHKY i a 3HAHUHU
MbI o
1 2 3 4 5 6 7 8
Pa3nen 1. Boicokonpon3BoauTebHbIE€ CHCTEMbI
Tema 1.1. 6 1 5 Y CTHBIN
OcHoBHbIE ornpoc,
HarpaBJICHUS TECTUPOB
pa3BHUTHSA aHue
BBICOKOTIPOU3BO
JIATEITbHBIX
KOMITBIOTEPOB.
Tema 1.2. 6 1 5 VCTHEIN
Knaccudukanu omnpoc,
s TECTUPOB
MHOTOITPOLIECCO aHue
PHBIX
BBIYHCIIUTEIIBH
BIX CUCTEM.
Tema 1.3. 7 2 5 YcTHBIN
OcHoBHbIE ornpoc,
MIPUHIIMIIBI TECTHUPOB
OpraHu3aIu aHue
napajuieJIbHON
00paboTku
IaHHBIX
Tema 1.4. 11 2 4 2 5 YcTHBIN
CriocoOsr orpoc,
pacnapaiie B TECTUPOB
aHUs IporpamMm aHue,
nabopato
pHas
paborta
Tema 1.5. 11 2 4 2 5 YcTHBIN
Yckopenue, ompoc,
7 (HEeKTUBHOCTh TECTUPOB
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VYIIbSTHOBCKMH I'OCYAapPCTBEHHbIH YHUBEPCUTET Popwa
@-Paboyas nporpaMma JUCIUTLTHHEL
, aHue,
MacimTadupyem nabopato
OCTh pHas
pacmapaienicH paborta
HOTO
IropuTMa.
Tema 1.6. 11 2 4 2 5 YcTHbIT
IIpoueccol o11poc,
MIOTOKH. TECTUPOB
aHue,
nabopato
pHas
pabora
Paznea 2. IlapajienbHOe NIpOorpaMMHpOBaHue
Tema 2.1. 13 2 6 3 5 YcTHBIT
[TapannensHoe ornpoc,
IporpaMmmMupoBa TECTUPOB
HUE Ha aHue,
CUCTEMAX C naboparo
oOuieit pHas
MaMAThIO pabora
Tema 2.2. 13 2 6 3 5 YcrabIi
[TapannensHoe omnpoc,
porpaMMHupoBa TECTUPOB
HUE Ha aHue,
CUCTEMaX CO naboparo
CMEUIaHHBIM pHas
JIOCTYTIOM K pabora
OIEPAaTUBHOU
naMsATH
Tema 2.3. 13 2 6 3 5 VYcerHbiit
[TapannensHOE ornpoc,
porpaMmMupoBa TECTUPOB
HUE aHue,
MHOTOS1JIEPHBIX naboparo
GPU. pHast
pabota
Paznen 3. AHaJIM3 NpOU3BOAUTEIbHOCTH CHCTEM
Tewma 3.1. 17 2 6 3 9 VYcerubiit
CpencrBa ompoc,
aHajam3a TECTUPOB
MIPOU3BOIUTEIb aHue,
HOCTHU nabopato
pHas
pabota
Hroro 108 18 - 36 18 54
dopma 5u3 12
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5.COAEP) KAHUE JUCIIUJINHBI (MOOYJIA)
Pa3znen 1. Bbicokonpou3BoauTeIbHbIE CHCTEMbI

Tema 1.1. OcHOBHBIE HaIlpaBJIEHUsI PAa3BUTHSI BHICOKOIIPOU3BOIUTENIBHBIX KOMIIBIOTEPOB.
[Tytu pocTuxeHHs mMapajjielii3Ma: HE3aBHUCHUMOCTh (YHKIIMOHUPOBAHUSA OTIEIbHBIX
(YHKIIMOHATBHBIX YCTPOMCTB, H30BITOYHOCTh 3JIEMEHTOB BBIYUCIHUTEIHHOW CHCTEMBI,
nyOnupoBaHue  ycTpoilctB. BektopHas u  KoHBeilepHas oO0paOoTka JaHHBIX.
MHorormponeccopHass 1 MHOTOMAallMHHAs, MapajulelbHas o0padoTKa NaHHBIX. 3aKOH
Mypa, cnepskuBatoniue (GakTopbl HapalIMBaHKs KOJUYECTBA TPAH3UCTOPOB HA KPUCTAJLIE
M YacTOTHl TpoueccopoB. lIpuBieKkaTeabHOCTh MOAXOAA MapaieNbHOW 00paboTKU
nanHbix. CraepxkwuBatomme (HakToppl MOBCEMECTHOTO BHEAPEHHUS MNapauleNbHBIX
BBIYHCIICHUI. BeJoMCTBEHHBIC, HAIIMOHAJILHBIE U APYTUE TPOrpaMMbl, HallpaBJIEHHbBIE Ha
pa3BUTHE TMapayieNbHbIX BbhluUCIeHUH B Poccun. HeoOGxogumocTs u3yuyeHUS
JUCLUIUIMHBL TapaJlIeIbHOr0 IporpamMmmupoBanus. IlepeueHb KpuThueckux 3ajad,
pelleHrne KOTOPhIX 0e3 HCIOIb30BaHMS IMapalljieNIbHbIX BBIUYMCICHUN 3aTPYAHEHO WU
BOBCE HEBO3MOHO. CojepkaHue Kypca MapajuleIbHOTO IPOrpaMMUPOBAHUS —
XapaKTePUCTHKA OCHOBHBIX COCTABJISIFOIIMX OJIOKOB JIEKIIMOHHOTO Kypca, MPaKTHYECKUX
3aHsATUH. CHUCOK OCHOBHOM M JIOTIOJIHUTENIBHOW JuTeparyphl. JlomamnHee 3amaHwue:
0030p HampaBlIeHUH pPa3BUTUS BBIYUCIUTENBHBIX CHCTEM C HETPAJUIIMOHHOM
APXUTEKTYPOH.

Tema 1.2. Knaccudukaiysi MHOTOIIPOLIECCOPHBIX BBIYUCIUTENBHBIX cucTeM. CUCTEMBI ¢
pacnpeneseHHo, o0meld naMaTbio, MpUMEPbl CUCTEM. MaccuBHO-TIapasuieIbHbIe
cuctempl (MPP). CumMmerpuunble  MyJbTHIOpOIlEeCCOpHBIE  cuctembsl  (SMP).
[TapannensHbie BekTOpHBbIE cucteMbl (PVP). Cuctembl ¢ HEOJHOPOIHBIM JOCTYIIOM K
namsatu (Numa), mpumMepsl cucteM. KoMbroTepHbIe KI1acTepbl — ClIEUAIN3UPOBAHHBIE U
NOJHO(QYHKIMOHANbHbIE. MICTOpHS BOBHUKHOBEHUSI KOMITBIOTEPHBIX KJIACTEPOB — IMPOEKT
Beowulf. MeTta- KOMIBIOTUHT — MpUMephl JEHCTBYIOUIMX IMpoekToB. Kiaccudukarms
®nunHa, Hlopa u 1.1. Opranu3zanus MEXIPOLECCOPHBIX CBA3EH — KOMMYHHUKAIlMOHHbIE
torosiorud. IlpuMmepsl ceTeBbIX pemeHU A CO3/1aHUS  KIACTEPHBIX CHCTEM.
CoBpeMeHHbIE MHUKPOINPOILIECCOPHI, HCIOJIb3YEMbIE MPU IOCTPOCHUM KIACTEPHBIX
pemennii. Komnanus T-nmatgopmsl.

Tema 1.3. OcHOBHblE NPUHLUIBI OpPraHU3alU{ MapajlieibHON 00paOOTKM JaHHBIX:
MOJIEIHN, METOBI U TEXHOJOTUHU NAapaAJIJIEIBHOTO MTPOrpaMMUpoBaHtsl. DyHKIIMOHAIBHBIN
napajuien3M, napaiienu3M mo aanaeiM. [lapagurma master-slave. Ilapagurma SPMD.
[Tapagurma xonseidepusanuu. Ilapagurma “pasmensait m BnacTtByid’. CHEKyJIATUBHBIN
napajuienusM. BaxkHocTh BpIOOpa TEXHOJOTMM JJs pealu3aluuu aiaroputMa. Mojenb
oOmena cooOmenusmMu — MPIL. Monens o0meit mamsastu — OPENMP. Konnemmus
BUPTyaJbHOHU, pasnensemor mamsat — Linda. Poccuiickue paspabotku — T-cucrema,
cucreMa DVM. [Ipo6iembl co3aHusi CpecTBa aBTOMAaTHYECKOT0 paclapauleIuBaHus

MPOrPaMM.

Tema 1.4. CriocoObl pacnapauienuBanusi mporpamm. PacnapanienuBaHue MO JaHHBIM,
[0 yNpaBieHHIO. SI3bIKM MPOrpaMMUPOBAHMUS CO BCTPOEHHBIM MapauIETU3MOM.
[Tpobnema aBTOMaTH3AIMH paclapaieIBaHusl.

Tema 1.5. VYckopenue, 3(pPeKTHBHOCTh, MaCHITAOUPYEMOCTh paclapauIeIEHHOTO
anroput™ma. I[lonstue yckopenus. [loustue srddexkruBHOCTH (3akoH Ampaana). [TonsTue
MacImTabupyeMOCTH paclapauIe]IeHHOTO aIrOpUTMA.

Tema 1.6. HpOL[CCCBI u 1otoku. Ilonsarue mponecca u 1nmoToka. Konrekcer u ACCKPHUIITOP

dopma 6 u3 12
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nporecca. ['pap cocrosHus mpoueccoB. [lmanupoBanue mnoTokoB. OcoOeHHOCTH
peanu3aly IpoIeccoB W MoTokoB B pasiamudbix OC. Posix-moroku (Posix-threads).
Java-noroku (Green-threads). Iloroku Windows. Bapuantel coO31aHHS IOTOKA.
Bcerpoennas cuHxpoHm3ainus MmMoTOKOB (synchronized). KoppekTHoe 3aBepiieHue
notokoB. O6pabdoTtka uckiaroueHuii. Mprotekcol. Cemadopsl. CoObITHS.

Pa3znen 2. [lapajsiesibHOEe NPOrpaMMHpPOBaHUE

Tema 2.1. [lapamnenbHoe NpOrpaMMUPOBAHHWE HA CHCTEMax C OOIIEH MaMSATHIO
(OpenMP). Beenmenne B OpenMP. CranmapTsl HpOrpaMMHUPOBAHHUS I CHCTEM C
paznensieMoit mamsaThio. Co3/1aHHEe MHOTONMOTOYHBIX MpuilokeHuil. Mcnonb3zoBaHnue
MHOTOMIOTOYHOCTH  MpPH  MPOrPaMMUPOBAHMU  JJIE  MHOTOSIIEPHBIX  IJIATHOpM.
CunxpoHu3alusi JAaHHBIX MEXIY BETBSIMU B MapajuiebHON mporpamme. JupexTuBbl
sa3pika OpenMP. Cogepxanne n1abopaTopHbIX paboT:

— OpenMP: [Tupextussl OpenMP, IlepeMmeHHbIE OKpYKEHUS.
— OpenMP: bubnunoreunsie pynkiuu. CpeacTBa CHHXPOHU3ALINH.
Jomarnue 3aganusi: coznanue napaenbHeix OpenMP- nporpamm.

Tewma 2.2. [1apamnensHoe NporpaMMUPOBAaHUE HA CUCTEMAX CO CMEIIAHHBIM JOCTYIIOM K
onepatuBHoi namsatu (UPC). I'mGpunneie Monenu mnporpammupoBanus SMP-cucrem.
[lepenavya naHHBIX MeXAy y3iaMu kiactepa Gpynkuusmu MPI, oOMeH gaHHBIME BHYTpH
y3lla Mexay sapamud mpoueccopa uepe3 mnoroku OpenMP. IlpaBuna 3amycka
NapajuyiebHbIX MPWIOKEHUM, HANUCaHHbIX C ucnosib3oBaHueM OpenMP+MPL
Texnonmoruu moaenu oben pactipeaenennoi namsaru: UPC, Co-Array Fortran.

Copneprxanue 1a00paTOpHBIX paboT:

— UPC: nporpaMMHast MOJIE b ¥ THIIBI JAHHBIX,

— UPC: yka3arenu 1 MacCCUBBI, paclpe/ielIeHUe JaHHbBIX U BIYUCIICHUI,
— UPC: cuaxpoHHU3a1us U eTOCTHOCTD MaMsITH,

— UPC: konnekTUBHBIE ONepaliy, napajielibHbId BBO- BBIBOJI.
Howmaraue 3aganust: coznanue napaenbaeix UPC- mporpamm.

Tema 2.3. [TapannensHoe nporpaMmmupoBanue MHorosaepusix GPU. Knacrepsr uz GPU.
Knacteps! u cynepkomnbiorepsl Ha ruOpugHoi cxeme. CyllecTBYIOIINE MHOTOSJIEpPHbIE
cucrembl. GPU kak MaccuBHO-napasuienbHblii npoueccop. Apxutekrypa GPU n monens
nporpammupoBanus CUDA. Wepapxusa namstu CUDA. I'moOanbHasi, KOHCTaHTHas,
TEeKCTYpHas, JIOKaJbHas, pasaensieMas M peructpoBas namsiaTb. (OcoOEHHOCTH
WCITOJIB30BAaHUs KaXXJOr0 TUIA MaMsTH. Pa3MelleHne pasiuyHbIX JAHHBIX B Pa3JIMYHON
namsatu. KorepenTHoe oOmeHue ¢ riobanbHOM maMATeio.  IIporpamMmmupoBaHue
MHorosimepubix GPU. Knacteper n3 GPU. Krnactepel M CynepKOMIIBIOTEPHI Ha
rubpunHoit cxeme. Mcnonb3oBanue OpenMP u MPI texnosnoruii coBmectno ¢ CUDA.
Bormpocs! ontumuzanuu npunoxennii Ha CUDA.

Copneprxanue 1a00paTOpHBIX paboT:

— CUDA: Mogaenp nporpaMMupoBaHusa. Mojieslb HCIOJHEHUS U UEpapXusi MOTOKOB.
Wepapxus namsTu.

— CUDA: Unrepdoeiic nporpammupoBanusi CUDA. Crenungukaropsl TUIIOB TEPEMEHHBIX

u QyHkuuii. BcrpoeHHsle nepeMeHHbIe
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— CUDA: KoudurypupoBanue wucroyib3oBanus sijaep. CUHXpOHH3aIMs. YTpaBlIeHUE
yCTpoicTBaMu. YTIpaBICHUE AMSIThIO.

— CUDA: O0mue npuHIMIBI BEIAUCIeHH Ha 6a3e TexHomoruu CUDA.

— CUDA: HUccnenoBanue npousBoautenbHocTd TexHoaorun CUDA Ha npumepe
3amaun N Ted.

Homamnue 3aganus: coznanue napamuienbHsix CUDA- nporpamm.

Pa3znen 3. AHaIu3 NpPOM3BOAUTEIBLHOCTH CHCTEM

Tema 3.1. Cpeactsa ananuza npousBoautenbHocTH (Intel Thread Profiler, valgrind).
OcHoBHBIE OITHOKM MHOTOIIOTOYHOTO TPOrpaMMUpOBaHus (roHKU gaHHbIX — Data Race,
B3anMHas OnokupoBka — Deadlock, motepsinnbiii curnan). Intel Thread Profiler. valgrind
(Momynu callgrind, cachegrind).

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHUI

Jlannslit Bug paboTel He peaycMoTper YII.

7. JABOPATOPHBIE PABOTBI, IIPAKTUKYMbI

JlabopatopHas padota 1. CriocoObl pacnapajyieIMBaHusI IPOTPaAMM.

JlaboparopHas padota 2. Yckopenue, 3pPeKTHBHOCTh, MACIITAOUPYEMOCTh paciapaieICHHOTO
QJIrOpUTMA.

JlaGopaTtopHast pabota 3. IIporiecchl 1 MOTOKH.

Jlaboparopnas pabota 4. Posix-nmoroku (Posix-threads).

JlaboparopHas pabota 5. Java-moroku (Green-threads).

JlaGopatophas pabota 6. Crangapt OpenMP.

JlaboparopHnas pabota 7. OCHOBHBIE TUPEKTHUBHI Ipenporeccopa OpenMP.

JlaboparopHas pabora 8. CpenctBa ananmmza mnpousBogutenbHocTH (Intel Thread Profiler,
valgrind).

JIabopatopHas padora 9. [IporpaMmmupoBaHue A Kiactepa.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
Janubliii Bua padboTel He peaycMoTper YII.
9. HEPEUYEHbB BOITPOCOB K 3AYETY

1. TeHneHUMM pa3BUTHA BBIYHACIHTENBHBIX CHCTEM, OOYCIaBIMBAIONINE HEOOXOAMMOCTh
NPUMEHEHUS pacnpeaenEéHHbIX (TapauIeTbHbIX) METOI0B BBIYUCICHUH.

[TprMepbI BEIYUCIATEEHO EMKHX 32124 U3 Pa3HBIX 00JIACTeH HAYKH.

Knaccugukarus napamiensasix cucreM (SIMD, MISD...).

CrniocoObl pacniapajieIMBaHus MPOTrpaMM: 110 JAHHBIM; 110 YIIPABICHUIO (OIepalusiM).
SI3BIKHM TPOrpaMMHPOBAHUS CO BCTPOSHHBIM MapaJljIeTU3MOM.

[Tpobnema aBTOMaTH3AIMU pacHapaLICIMBaHUS: TEKYIIEe COCTOSHHE CPENICTB, CIIOCOOHBIX
BBISIBIISITH HEKOTOPBIE BUJIBI MAapasIeIn3Ma.

[ToHsATHE YCKOPEHMSI pacrapauIe]IeHHOTO alrOPUTMA.

[TonsiTHe 3¢ (heKTUBHOCTH pacnapauIeICHHOTO aJropuTMa (3aKkoH AMana).

9. TlonsTHE MacITAOMPYEMOCTH pacrapaieIEHHOTO alrOpuTMa.

SR

o~
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.

28.
29.
30.

31.

32.
33.
34.
35.

36.
37.
38.
39.

40.

ITonsiTHE ITpoLIECCa U ITOTOKA.

KoHTeker u neckpunTop nporecca.

I'pad cocTostHUS TPOLIECCOB.

[TnanupoBaHue MOTOKOB.

Posix-notoku (Posix-threads).

Java-tmoroku (Green-threads).

[Toroxun Windows.

CocTosiHMSI TPOLIECCOB U TOTOKOB.

[IpropuTeThI.

[TpUMUTHBBI CHHXPOHU3ALIUY.

OcHOBHBIE OITHOKH MHOTOITOTOYHOTO MTPOrPaMMHPOBAHUSI.

[TpuHIMIBI TPOEKTUPOBAHKSI MHOTOITOTOYHBIX PUIIOKEHUH.

Cpencrsa noucka oum6ok (Intel Thread Checker, Intel Parallel Inspector, valgrind (momynb
helgrind)).

CpenctBa ananusa npousBoautenbHocty (Intel Thread Profiler, valgrind).

OcHoBHbIe ciykeOHble pyHKIH OpenMP.

OcHoBHbl€e AUpeKTUBHI npenpoueccopa OpenMP.

Ocnosnble Bo3mokHocTH Intel TBB.

OcHOBHBIC HampaBJICHUS KOMITBIOTEPOB. I1yTH (yHKIIMOHMPOBAHUS Pa3BUTHS JTOCTHKCHHUS
BBICOKOIIPOU3BOJUTENIbHBIX Mapajieu3Ma: OTAEIbHBIX HE3aBUCUMOCTh (DYHKIIMOHAJIBHBIX
YCTPOWCTB, M30BITOYHOCTH 3JEMEHTOB BBIYMCIUTEIHHONM CHCTEMBI, TyOIHMpOBaHUE
YCTPOMCTB.

BexTopHas u koHBeliepHas 00pabOTKa 1aHHBIX.

MHoronporeccopHast ¥ MHOrOMalllMHHasl, TapajienbHas 00paboTka JTaHHbIX.

3akoH Mypa, caepxuBaromue (akTopbl HapalMBaHUS KOJIMYECTBA TPAaH3UCTOPOB Ha
KpHUCTaJlJIe ¥ 4acTOThI MpoueccopoB. Caepkupatoiiye pakTopbl IOBCEMECTHOTO BHEIPEHUS
NapauIeJIbHBIX BEIUMCICHUH.

[lepeyeHb KpUTHYECKMX 3a/ay, pElICHHE KOTOPBIX 0€3 HCIOJIb30BaHUs MapauledbHbIX
BBIUMCJIEHUH 3aTPyITHEHO UM BOBCE HEBO3MOKHO.

CranpapTHble MeTOUKH U3MepeHus npoussogurensbHoctu MIPS, MFLOPS u T.1.
Knaccugukaiiys MHOTONpo1eCCOPHBIX BEIUUCITUTENbHBIX CUCTEM.

[Tapaaurmel, MOJIEIH U TEXHOJIOTMH NApaJJIeIbHOIO IPOrPAMMUPOBAHHUS.

[TapannensHOe TpOrpaMMHUpPOBAHUE C UCIIOIB30BaHHEM WHTEpdeica nepeaayn CoOOIMIeHHI
MPI.

[TapannensHOE MpOrpaMMHUpPOBaHKE HA cucTeMax ¢ oOieit namsateio (OpenMP).
[TapamienpHOE MPOrpaMMHUPOBAHKME HA CUCTEMAX CMEIIAHHOTO THIIA.

[TapannensHOE MpOrpaMMHUpOBaHKE Ha TpaUYeCcKUX MPoLeccopax.

Knaccugukanus omubOK mNapajuieNbHbIX Mporpamm (CHUJIbHBIE, cilabble OLIMOKH ...).
OcoOeHHOCTH OTNIAAKHU Mapajien3Ma: aHajlu3 napajuleNbHbIX TpuiokeHuil. TpaccupoBka
Onpenenenue 3amadv € LENbI0 BBIAECIUTH IOA334aYd, KOTOPbIE MOTYT BBIIOJIHATHCS
OJIHOBPEMEHHO. BrisiBieHne mapanienu3mMa: U3MEHEHHE CTPYKTYPBI 3aJ1a4l TaKUM 00pazom,
4T0OBI MOXXHO ObUIO 3()(EKTHBHO BBHIMONHATH MMOA3a/Ja4d. BpIpaskeHHe mNapanenu3ma:
peanu3anys MapajjIeIbHOTO aJIroOpuTMa B HCXOJHOM KOJE€ C TIOMOUIBIO CHUCTEMBI
0003HaueHMI TapaIeIbHOTO TPOTPaMMHUPOBAHHUSL.
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10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIIUXCSA

dopma 00yueHHs: ouHas

HasBanue pa3ieioB u Tem Bua camocrosiTe1bHOM padoThI Oo0bem dopma
(npopadomka yueonozo B Yacax KOHTPOJIs
Mamepuana, peuienue 3a0au, (nposepka
pecpepam, 0oknao, Konmpoavnan peuienusn
paboma, noozomosxa K coaue 3a0au,
3auema, IK3amena u op.) pechepama u
op.)
Paznmen 1. [IpopaboTka yuebHoro wmarepuana, | 30 YcTHBIN ompoc,
BBICOKOTIPOU3BOIUTEIIBHBIC | BHITIOJIHEHUE JIA0OPATOPHBIX PadoT, TECTUPOBaHUE,
CUCTEMBI 3aJlaHuH, MMOJATOTOBKA K C/Ia4ye 3a4era nabopatopHas
pabora
Pazpnen 2. [lapannensaoe [IpopaboTka yuebHOrOo Marepuana, | 15 VYerHbIl ompoc,
IPOTPaMMHUPOBaHUE BBINOJIHEHUE JIA0OPaTOPHBIX padoT, TECTUPOBaHUE,
3aJlaHuH, MMOJATOTOBKA K C/Iaye 3a4era nabopaTopHas
pabora
Paznmen 3. Ananus [IpopaboTka yuebHOrO Marepuana, | 9 YcTHBIN ompoc,
MPOU3BOIUTEIILHOCTH BBINOJIHEHUE JITA0OPaTOPHBIX padoT, TECTUPOBaHUE,
CUCTEM 3aJlaHu}, MMOJATOTOBKA K C/Ia4ye 3a4eTra nabopatopHas
pabora
11. YYEBHO-METOANYECKOE n NH®OPMALUMOHHOE

OBECIHHEYEHUE JUCHUITJIMHBI

a) Cimcok peKoMeHIyeMOoii JINTepaTypsl

OcHoBHas1 JIUTEpaTypa:

1. Manasko, A. A. TlapannensHoe HporpaMMUpOBaHHe Ha OCHOBe TexHojorui OpenMP,
MPI,  CUDA: yuebHoe mocobue s  aKaJeMHYECKOTo
A. A. MansBko. — 2-e u3n., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2019. —

OakanaBpuata /

129 c. — (Boicmmee oOpazoBanme). — ISBN 978-5-534-11827-8. —  Tekcr
AIIEKTPOHHBIN / Ob6pa3zoBarenbHas miatdopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/446247

2. babuues, C.JI. PacnpeneneHHble CHCTEMBI : yueOHOe Tmocobue [is BY30B /

C. JI. babuues, K. A. KoupkoB. — Mocksa : U3garensctBo FHOpaiit, 2019. — 507 ¢. —
(Boiciiee oOpaszoBanue). — ISBN 978-5-534-11380-8. — Tekcr :
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/445188
Jlono/IHUTeIbHAS JIUTepaTypa:
1. Mumenko B.K. ApxutekTypa BBICOKONMPON3BOAUTEIbHBIX BBIYMCIUTEIBHBIX CHCTEM :

/ Mwumenko B.K.. — HoBocubupck

yuebHoe mocobue

9JIEKTPOHHBIN //

Hoocubupckwuii

TOCYJapCTBEHHBIN TexHU4eckui yHuBepcurer, 2013. — 40 c. — ISBN 978-5-7782-
2365-3. — TekcT : MeKTpOHHBIN // DnekTpoHHO-0MbOaoTeuHas cucremMa [IPR BOOKS :
[caitT]. — URL.: http://www.iprbookshop.ru/44898.html

bopeckoB A.B. Ilapamnenshbie Bbrumciaenuss Ha GPU. ApxurekTypa M mporpammHas
mozaenb CUDA : yueOHoe mocobue / A.B. bopeckoB [u ap.].. — MockBa : MOCKOBCKUI
rocyaapcTBeHHbI yHHBepcuTeT umenun M.B. JlomonocoBa, 2015. — 336 ¢. — ISBN
978-5-19-011058-6. — TekcT : AMEKTPOHHBINA // DIEKTPOHHO-OMOIMOTEYHAs CHCTEMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/54647.html
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YueOHO-MeToAuYeCKasl JIUTepaTypa:
Ounartkuna E. B. Meroauveckue yka3aHus Il CAaMOCTOSTEIIbHON paOOTHI CTYIEHTOB T10
TUCIUTIINHE «BBICOKOTPON3BOANTEIHHBIC BHIUMCICHUSD JJISI HAIIPABICHUH MOATOTOBKU
02.03.03 - «MaremaTuveckoe oOecredeHue U aJMUHUCTPUPOBAHKE MH(POPMAIIMOHHBIX

cucrem», 09.03.03 - «IIpuxmagnas wundopmaruka» / E. B. @unatkuna; Yal'V,
OMMUUAT. - Yapsaock : Yal'VY, 2019. - 3arn. ¢ skpana; HeonmyOmkoBaHHBIN pecype. -
OnektpoH. TekctoBble gaH. (1 ¢aitm : 308 KB). - Tekcr : 3JIEKTPOHHBIMN.-

http://lib.ulsu.ru/MegaPro/Download/MObject/8401

0) IlporpamMmmHoe o0ecnieuyeHmne
OC Windows, Linux, Visual Studio, MS Office.

B) [Ipodeccuonanbubie 6a3bl JAaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DyIeKTpPOHHO-0UOIHOTEeYHbIE CHCTEMBbI:
1.1. Hudponoii obpazoBarenbHblii pecypc IPRsmart : snekrpoHHO-OMOIMOTEYHAS cHcTEMa :
cait / OOO Kowmmanusa «A#l Ilu Ap Menua». - Capatos, [2024]. - URL:
http://www.iprbookshop.ru. — Pexxum moctyma: [uis 3apeructpup. mosb3oBareneil. - Tekcr :
3JIEKTPOHHBIMN.
1.2. O6pazoparenshas miatgopma FOPAUT : 06pasoBaTebHEIA pecypc, IIeKTPOHHAS
oubnmorexa : caiit / OO0 DnekTpoHHOe mM3aarensetBo OPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum goctyma: s 3aperucTpup. mojab30Baresieh. - TeKCT : 3JIeKTPOHHBIN.
1.3. baza pmanHbIX «DnekTpoHHas Oubmuorexka TtexHuueckoro BY3a (OBC «Koncynbrant
CTYACHTa») : 3JIEKTPOHHO-OMOnoTeunas cuctema : cadt / OOO Ilonurexpecypc. — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.
1.4. KoncynpTaHT Bpada. DJIeKTpOHHAs MEIUIMHCKas OubaroTeka : 6a3a gaHHBIX : caiit / OO0
Bricmias mkosna opraHu3anyy M yIpaBiIeHUs 31paBoOXpaHeHUEeM-KOMIUIEKCHBIN MEAUIMHCKAN
KoHcanTHHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum gocryma: mst
3apPErUCTPUP. MOJIb30BaTENEh. — TEKCT : JIEKTPOHHBIN.
1.5. Bonbias MeauuuHCKas OMOIMOTEKa : 3JEKTPOHHO-OMOIMOTeuHas cucrema : caidt / OO0
bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.
1.6. OBC Jlanp : anexTpoHHO-OMOMMOTeuHast cuctema : cat / OOO DOBbC Jlanp. — CaHKT-
[erepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum moctyma: amst 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.
1.7. OBC Znanium.com : 3JIeKTpOHHO-OMOMMOTEeYHas cuctema : caiit / OOO 3HaHUyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum poctyma : IS 3aperucTpup.
[IOJIB30BaTENEH. - TEKCT : JJIEKTPOHHBIN.
2. KoncyabrantIliaroc [DnekTpoHHBIH pecypc]: cnpaBodHas mpaBoBas cucrema. /OO0
«Koncynbrant ITnroc» - Dnexktpon. naH. - Mocksa : Koncynsrantlnroc, [2024].
3. eLIBRARY.RU: nayunas snextpoHHas oubmmoteka : caiit / OO0 «Hayuynas DnexTpoHHas
bubmuoteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : mjst aBTOpH3.
MoJIb30BaTese. — TEeKCT : AJEeKTPOHHBIN
4. @epepaibHasg rocylapcrBeHHasi HHpopManuoHHasa cucrema «HaunuonanbHas
3JIEKTPOHHAsI OUbJMoTeKa» : HIeKTpoHHast oubmuoreka : caidt / ®I'BY PI'b. — Mockasa, [2024].
— URL: https://H36.pd. — Pexxum goctyna : aiis noiap3oBaresei HayuHol 6MOanoTeku. — TeKcT :
AIIEKTPOHHBIN.
5. Poccuiickoe odpa3oBanue : penepanbublii noprain / yupenutens @AY «OULTO». — URL:
http://www.edu.ru. — TeKCT : 3JIeKTPOHHBIH.
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6. DuexkTponHasi OudauoTeuHasi cucrema YJal'y : Mmoxyns «DiekTpoHHas OHOIHMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcrnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIS TTOJIb30BaTeIel HayqYHOH OMOIMOTeKH. — TEeKCT : 3JIeKTPOHHBIN.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

AymuTopun Il IPOBEAEHUS JIEKLMH, CEeMHUHApOB M J1a0OpaTOPHBIX 3aHATUH, AJs
IMPOBCACHUA TCKYIICTO KOHTPOJIA u HpOMGXCYTOqHOﬁ arTecranuu, IpyHItoBbIX n
WH/IMBUYaJIbHBIX KOHCYJIbTALUH.

AynuTOpHHM yYKOMIUIEKTOBAHBI ~CICIUATU3UPOBAHHON MeOenblo, Y4eOHOW JTOCKOM.
Aynutopuu A NMPOBEACHUS JIEKUUH 000pylOBaHbI MYJIbTUMEIUMHBIM OOOpYJOBaHUEM IS
npeaocraBieHuss uH(opmanuu Oombinoi ayautopuu. [loMemieHuss mjis caMOCTOSTEIbHOU
paboThl OCHAIIEHbl KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETH
«MHTEpHETY W O0ecredYeHueM JOCTyNa K HIIEKTPOHHOH HH(OpManoHHO-00pa30BaTeIbHON
cpeze, AJIEKTpOHHO-OMOnuoTeyHoi cucreme. llepeueHb 0OOpYJOBaHUS, MCIIOJIB3YEMOIO B
y4eOHOM TIPOIIeCcCe, YKA3hIBACTCS B COOTBETCTBHH CO CBEJICHHSIMH O MaT€pPHAIbHO-TEXHUYECKOM
00eCreyeHN! U OCHAIIEHHOCTH 00pa30BaTeIbHOIo Mpoliecca, pa3MeIeHHbIMI Ha OUIIMATIBHOM
caiite Ynl'Y B paznene «CeneHust 00 00pa3oBaTeIbHOM OpraHU3aI[uny.

13. CHIEIHMAJIBHBIE YCJIOBUSA JJISA OBYUYAIOIIUXCA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

O6yuenue no OIIOII BO oOyuarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI  OCYIIECTBISIETCS C YYETOM OCOOCHHOCTEH TCHXO(HU3MYECKOTO  Pa3BUTHIL,
UH/IMBUYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/10pOBBsl Takux oOyuaromuxcs. OOpa3oBaHue
00y4aroIuXcsl ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI MOXKET OBITh OPraHHW30BaHO Kak
COBMECTHO C JIpyrMMH OOy4arollMMHUCS, Tak M OTAeIbHO. B cimyyae HeoOXxoaumocTH,
oOydaromuMcsl U3 4Hciia JUI ¢ OFPAaHUYEHHBIMU BO3MOXXKHOCTSIMHU 3/10pOBbs (110 3asiBICHUIO
oOyyaromerocsi) MOTyT MpeUlaratbCsi OJHU U3 CJIEIYIOIMX BapHaHTOB BOCIPHATHSA
MH(OpPMaLIUU C YIETOM UX UHAUBUAYAIbHBIX ICUXO(U3UUECKUX OCOOEHHOCTEN:

— IS JIML C HapyIIEHWsMM 3pEHMs: B MedaTHOH (GopMe yBEIMYEHHBIM HIpUPTOM; B Gopme
AJIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaitna (mepeBon ydeOHBIX MaTepHAIOB B
ayauodopMmart); B medyatHOW ¢opme Ha s3bike bpaiins; MHIUBHUIyalbHBbIE KOHCYJIbTALUU C
IpUBJIEYEHUEM TU(DIOCYPI0TIEPEBOAUNKA; UHAUBUIYaIbHbIE 3aJaHUS U KOHCYJIbTAllUU.
— JUIsl UL C HapyLIEHUsIMHU cllyXa: B Me4aTHOH ¢opme; B (opMe AJIEKTPOHHOIO JOKYMEHTA;
BUJEOMaTepuaigbl € CyOTMTpaMM; WHAMBHUIYalbHble KOHCYJIbTALlMM C IPUBJICYCHUEM
CYpAOIEepeBOIUNKA; MHAUBHUIyaJIbHbIE 33/1aHUS U KOHCYJIbTAIlUH.
— JUIS JIML C HapyIIEHUSIMH OINOPHO-JBUTaTEIbHOIO armapara: B redatHoi ¢opme; B Gopme
AJIEKTPOHHOIO JOKYMEHTA; B popMe ayauodaiina; HHANBUIyallbHbIE 3a/1aHUS U KOHCYJIbTALIUNY.
B cilydae HE0O0X0IMMOCTH MCIIOJIb30BaHUS B yueOHOM nporecce
YaCTUYHO/MCKIIIOUUTEIbHO JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, OpraHu3anus
pabotsl IIIIC ¢ obywaromumucs ¢ OB3 u uHBanMaamMu NpeaycMaTpUBAETCS B AJIEKTPOHHOU
MH(}OPMaLMOHHO-00pa30BaTEeIbHON Cpelie ¢ YYETOM HMX HHJIMBUIYAIBHBIX NMCUXO(PHU3UYECKUX
0COOEHHOCTEH.
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