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1. IEJIM U 3AJAYU OCBOEHUA JTUCHUTIJIMHBI

Lenbro aucuuIumHel «BBICOKONIPOU3BOIUTENBHBIE BBIYMCICHUA» SBISAETCS HW3Y4YCHHE
OCHOBHBIX apXUTEKTYp BBICOKOIIPOM3BOJUTENIBHBIX CUCTEM, IIOJIy4€HHE 3HaHUN B oO0nacTu
napajyieNIbHbIX M paclpesieleHHbIX BBIYMCICHUM, BbIpaOOTKAa y CTYIEHTOB HABBIKOB
pa3paboTKH, OTIAJKA W HCCIEAOBAHHUS IPOU3BOAMTEIBHOCTH IPOTPaMM, PEaTU3YIOIIUX
BBICOKOITPOU3BOIUTENIBHBIE BBIYMCIICHUS.

3asa4u OCBOEHMSI TUCLUUILINHBI:

- I3Y4YUTb BUJIbI BBICOKOIIPOM3BOAUTEIBHBIX APXUTEKTYD;
- YMETb BBIUMCIATH 0a30BbIE XapaKTEPUCTUKU
aJITOPUTMOB;
- BJIaJIETh HABBIKAMU MHOT'OIIOTOYHOT'O MPOrpaMMHUPOBAHUS;
- BJIaJICTh BBICOKOYPOBHEBBIMU MHCTPYMEHTAMU MHOTOIIOTOYHOT'O IPOrPAMMUPOBAaHMS;
- 3HaThb APXUTEKTYypy, NPUHIMIBI pPa3padOTKH MPOrpaMM U  HHCTPYMEHTHI
IPOTrpaMMHUPOBaHUS IpaUUECKUX YCKOPUTEIIEH;
- [IOJIyYUTh HAaBbIKU Pa3padOTKH BbICOKOPOU3BOAUTEIbHBIX IPUITIOKEHUN.

MMPOU3BOAUTCIIBHOCTHU  MAaPAJUICIIBHBIX

JUIA

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

JlucuuiiuHa yuTaeTcs B 5-oM ceMecTpe 3-To Kypca CTyIeHTaM O4HOU (hopMbl 00yUeHUsI.

Jnst ycmemrHoro  M3y4y€HUs — JUCHUIUIMHBI  HEOOXOAMMBI  3HAaHUST U yMEHWUS,
NpUOOpEeTEeHHbIE B pe3ylbTaTe OCBOEHHUS KypcoB: MeTonbl pa3pabOTKH MPOTrpaMMHOIO
obOecneyenuns, ba3pl TaHHEIX.

OCHOBHBIE TOJIOKEHUSI JUCUUIUIMHBI HCIONB3YIOTCA B JaJbHEHIIEM NpH U3YYEHUHU
quctumuinH: CucteMsl peabHoro Bpemenu, [Iporpammuposanue ans Muarepner, [lapannensHoe
nmporpaMMupoBanue, MeTtoibl MamHHOTO 00y4deHus, CoBpeMeHHbIE CHUCTEMbl aBTOMAaTU3AIIUN
pa3paboTKku MHPOPMAIIMOHHBIX CHUCTEM, a TaKXe MPHU MPOXOKICHUH MPAKTUKH U BBITOJTHECHUH
KYPCOBBIX U BBIITYCKHBIX KBaIU(DUKAIIMOHHBIX PadoOT.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 11O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
MJIAHUPYEMBIMU PE3YJIbTATAMHA OCBOEHUSI OCHOBHOM
MMPOPECCHOHAJBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa n HaumeHoBaHue IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00Y4YEeHUS
peajiuzyeMoii KoMIeTeHIHH M0 JUCUMILIMHE (MOIYJII0), COOTHECEHHBIX C
HHAMKATOPAMH JOCTUKEHHS] KOMIIETECHIM I

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

CriocobeH NMpUMEHATh COBPEMEHHbIE

CIIOCOOBI OIKMCAHUS napaJijiCJIbHBIX 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 IPEAMETHBIX 00JacTAX | mapaJlyielbHbIX aJITOPUTMOB.

[1K-2 3HaTh:  apXWUTEKTypy  BBICOKOIPOM3BOAUTEIbHBIX

Crroco0€eH UCIOJIB30BATH OCHOBHBIE
METOJIbI U CPEJICTBA aBTOMATU3AIIUU

MPOIIECCOPOB, APXHUTEKTYPY, MPHUHIIUIBI Pa3padOTKH
MIPOrPAMM M HMHCTPYMEHTBI Uil IPOrpaMMHPOBAHUs
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IMPOCKTUPOBAHM:A, p€aln3aluu, rpa(bnquKHx YCKOpHTeHCﬁ, IMPUHIUIIBI
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 COITPOBOXKJICHUEM,
aIMUHHACTPUPOBAHUEM U
MOJICpHH3ALMEN IPOrPAMMHBIX
MIPOJIYKTOB U MPOTPAMMHBIX
KOMILJICKCOB

pacnpenenéHHbIX NPUIOKEHUN U IPOBEACHUS aHaIu3a
HX TIPOU3BOJAUTEIBHOCTH.

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

(YHKIIMOHAJIBLHOTO, JIOTHYECKOTO, cemaopax, MpPOrpaMMHpPOBAHWE  TapaJUICITBHBIX

00BEKTHO-OPUEHTUPOBAHHOTO U AJITOPUTMOB C TIOMOILBIO KPUTHYCCKUX UHTEPBAJIOB H

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,
CHHXPOHU3AIMIO MPOILIECCOB Yepe3 JOCTYN K OOLIMM
pecypcam, TIOHATHE O KPUTHYECKUX HMHTEpBajax,

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

4.2. O0beM NUCHUILIMHBI 10 BUAAM

yeOHOM 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 00y4aroumxcs ¢ 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 yacoB 110 1ucHUIUIMHE 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  00pA308AMENbHBLIX MEXHONO2UNl 6 mabnauye uepe3 Clel YKA3blBAemcs
Konuwecmeo uacos pabomwvr IIIIC ¢ obyuarowumucs 011 NPOBEOeHUs. 3AHAMUL 8
OUCMAHYUOHHOM hopmame ¢ NPUMEHeHUeM 3JIeKMPOHHO20 00YYeHUS.

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 13
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5.COAEP) KAHUE JUCIIUJINHBI (MOOYJIA)
Pa3znen 1. Boicokonpou3BoauTeIbHbIE CHCTEMbI

Tema 1.1. OcHOBHbIE HaIlpaBJIEHUS Pa3BUTHS BHICOKOIIPOU3BOIUTENBHBIX KOMIIBIOTEPOB.
[Tytu pocTuxeHHs mMapajjielii3Ma: HE3aBHUCHUMOCTh (YHKIIMOHUPOBAHUSA OTIEIbHBIX
(YHKIIMOHATBHBIX yCTPOMCTB, H30BITOYHOCTH 3JIEMEHTOB BBIYUCIUTEIHHOW CHCTEMBI,
nyOnupoBaHue  ycTpoilctB. BektopHas u  KoHBeilepHas oO0paOoTka JaHHBIX.
MHoromponeccopHass 1 MHOTOMAalIMHHASA, MapajuleibHas o0pa0OTKa NaHHBIX. 3aKOH
Mypa, cnepskuBatoniue (GakTopbl HapalIMBaHKs KOJUYECTBA TPAH3UCTOPOB HA KPUCTAJLIE
M YacTOTHl mporeccopoB. lIpuBieKaTenbHOCTh MOAXOJA MapajuIeNbHON 00paboTKH
nanHbix. CpaepxkwuBatomue (HakToppl MOBCEMECTHOTO BHEAPEHUS MapaliedbHBIX
BBIYHCIICHUI. BeJoMCTBEHHBIC, HAIIMOHAJILHBIE U APYTUE TPOrpaMMbl, HallpaBJIEHHbBIE Ha
pa3BUTHE TMapayieNbHbIX BbhluUCIeHUH B Poccun. HeoOGxogumocTs u3yuyeHUS
JUCLUIUIMHBL [apaJljIeIbHOrO IporpaMmupoBaHud. IlepeueHb KpuTHuecKux 3ajad,
pellieHrne KOTOPhIX 0e3 HCIONb30BaHMs MapaUleNbHbIX BBIYUCICHUN 3aTPYAHEHO WU
BOBCE HEBO3MOHO. CojepkaHue Kypca MapajuleIbHOTO IPOrpaMMUPOBAHUS —
XapaKTePUCTHKA OCHOBHBIX COCTABJISIFOIIMX OJIOKOB JIEKIIMOHHOTO Kypca, MPaKTHYECKUX
3aHsATUH. CHUCOK OCHOBHOW M JIOTIOJIHMTENIbHOW JuTeparypsl. [lomariHee 3amaHue:
0030p HampaBlIeHUH pPa3BUTUS BBIYUCIUTENBHBIX CHCTEM C HETPAJUIIMOHHOM
APXUTEKTYPOH.

Tema 1.2. Knaccudukaiysi MHOTOIIPOLIECCOPHBIX BBIYUCIUTENBHBIX cucTeM. CUCTEMBI ¢
pacOpeneseHHoi, o0meld naMaTbio, MpUMEPbl CUCTEM. MaccuBHO-TIapasuieIbHbIe
cuctempl (MPP). CumMmerpuunbie  MyJbTHIpOIECCOpHbIE  cuctembl  (SMP).
[TapannensHbie BekTOpHBbIE cucteMbl (PVP). Cuctembl ¢ HEOJHOPOIHBIM JOCTYIIOM K
namsatu (Numa), mpumMepsl cucteM. KoMbroTepHbIe Ki1acTephl — CIEHUAIN3UPOBAHHBIE U
NOJHO(QYHKIMOHANbHbIE. MICTOpHS BOBHUKHOBEHUSI KOMITBIOTEPHBIX KJIACTEPOB — IMPOEKT
Beowulf. MeTta- KOMIBIOTUHT — MpUMephl JEHCTBYIOUIMX IMpoekToB. Kiaccudukarms
®nunHa, Hlopa u 1.1. Opranu3zanus MEXIPOLECCOPHBIX CBA3EH — KOMMYHHUKAIlMOHHbIE
tornosiorud. IlpuMmepsl ceTeBbIX pelIeHUH A CO3JaHUsl  KIACTEPHBIX CHCTEM.
CoBpeMeHHbIE MHUKPONPOILIECCOPbI, HCIHOJIb3YEMbIE MPU IOCTPOCHUM KIACTEPHBIX
pemennii. Komnanus T-nmatgopmsl.

Tema 1.3. OcHOBHblE NPUHLUIBI OpPraHU3alU{ MapajlieibHON 00paOOTKM JaHHBIX:
MOJIEH, METOBI U TEXHOJIOTUHU MAPAIJIEIBHOIO MPOrpaMMHUpoBaHusl. OyHKIIMOHAIBHBIN
napajuien3M, napajiienu3M mo aanHeM. [lapagurma master-slave. Ilapagurma SPMD.
[Tapagurma xonseidepusanuu. Ilapagurma “pasmensait m BnacTtByid’. CHEKyJIATUBHBIN
napajuienusM. BakHOCTh BbIOOpa TEXHOJOTHMHM JAJsl pealu3aluu aiaroputMa. Monenb
oOmena cooOmenusmMu — MPIL. Monens o0meit mamsastu — OPENMP. Konnemmus
BUPTyaJbHOU, paznensemoi mamsatu — Linda. Poccuiickue paspabotku — T-cucrema,
cucreMa DVM. [Ipo6iembl co3aHusi CpecTBa aBTOMAaTHYECKOT0 paclapauleIuBaHus

MPOrPaMM.

Tema 1.4. CriocoObl pacnapayuienuBaHus IporpamMMm. PacnapanienuBaHue Mo JaHHBIM,
[0 YNpaBJICHUIO. SI3bIKM MPOTrPaMMUPOBAHMSI CO BCTPOEHHBIM MapauIeTU3MOM.
[Tpobnema aBTOMaTH3AIMH paclapaieIBaHusl.

Tema 1.5. VYckopenue, 3(pPeKTHBHOCTh, MaCHITAOUPYEMOCTh paclapauIeIEHHOTO
anroput™ma. [lonstue yckopenus. [lonarue sddextuBHOCTH (3aKkoH Ampnana). [TonsTie
MacImTabupyeMOCTH paclapauIe]IeHHOTO alrOpUTMA.

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

dopma 6 u3 13
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nporecca. ['pap cocrosHus mpoueccoB. [lmanupoBanue mnoTokoB. OcoOeHHOCTH
peanu3ayi IpoIeccoB U MoTOokoB B pasiauunbix OC. Posix-moroku (Posix-threads).
Java-oroku (Green-threads). Iloroku Windows. Bapuantbl coO31aHHS IOTOKA.
Bcerpoennas cuHxpoHm3ainus MmMoTOKOB (synchronized). KoppekTHoe 3aBepiieHue
notokoB. O6paboTtka nckiaroueHuii. Mprotekcol. Cemadopbr. CoObITHS.

Pa3znen 2. [lapajsiesibHOEe NPOrpaMMHpPOBaHUE

Tema 2.1. [lapamnenbHOe NpOrpaMMUPOBAaHHWE HA CHCTEMax C OOIIeH MaMATHIO
(OpenMP). Beenmenne B OpenMP. CranmapTsl HpOrpaMMHUPOBAHHUS I CHCTEM C
paznensieMoit mamsaThio. Co3/1aHHEe MHOTONMOTOYHBIX MpuilokeHuil. Mcnonb3zoBaHnue
MHOTOMIOTOYHOCTH  MpPH  MPOrPaMMUPOBAHMU  JJIE  MHOTOSIIEPHBIX  IJIATHOpM.
CunxpoHu3anusi JaHHBIX MEXIY BETBSIMU B MapajuieJbHON mporpamme. J[upeKTuBbl
sa3pika OpenMP. Cogepxanne n1abopaTopHbIX paboT:

— OpenMP: [Tupextussl OpenMP, IlepeMmeHHbIE OKpYKEHUS.
— OpenMP: bubnunoreunsie pyHkiuu. 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.
[lepenaya naHHBIX MeXAY y3iaMu kiactepa GpyHkuusmu MPI, oOMeH naHHBIMU BHYTpH
y3lla MeXIy sapaMmud Tpoieccopa yepe3 mnotoku OpenMP. IlpaBuna 3amycka
NapajuyiebHbIX MPWIOKEHUM, HANUCaHHbIX C ucnosib3oBaHueM OpenMP+MPL
Texnonmoruu moaenu obmien pactipeaenennoi namsaru: UPC, Co-Array Fortran.

Copneprxanue 1a00paTOpHBIX paboT:

— UPC: nporpaMMHast MOJIE b ¥ THIIBI JAHHBIX,

— UPC: yka3arenu 1 MacCUBBI, paclpe/ielIeHUe JaHHBIX U BHIYUCICHUIH,
— 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 rubpuHoi cxeme. CylecTBYIOIINE MHOTOSIEPHbBIE
cucrembl. GPU kak MaccuBHO-napasuienbHblii npoueccop. Apxutekrypa GPU n monens
nporpammupoBanuss CUDA. Uepapxus nmamaru CUDA. T'moGanbHas, KOHCTaHTHas,
TEeKCTYpHas, JIOKaJbHas, pasaensieMas M peructpoBas namsiaTb. (OcoOEHHOCTH
WCITOJI30BAaHUs KaXJOr0 THUIA MaMATH. Pa3menieHne pasiuyHbIX JaHHBIX B Pa3IMYHON
namsatu. KorepenTHoe oOmeHue ¢ riobanbHOM maMATeio.  IIporpamMmmupoBaHue
MHorosimepubix GPU. Knacteper n3 GPU. Krnactepel M CynepKOMIIBIOTEPHI Ha
rubpunHoit cxeme. Mcnonb3oBanue OpenMP u MPI texnosnoruii coBmectno ¢ CUDA.
Bomnpocs! ontumusanuu npunoxxeranii Ha CUDA.

Copneprxanue 1a00paTOpHBIX paboT:

— CUDA: Mogaenbs nporpaMMupoBaHus. Mojeilb UCIOJHEHUS W HepapXusi 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 BEIAUCIeHHH Ha 6a3e TexHonoruu CUDA.

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

Homamnue 3aganus: coznanue napamuienbHbix CUDA- nporpamm.

Pa3znen 3. AHaIu3 NpPOM3BOAUTEIBLHOCTH CHCTEM

Tema 3.1. Cpeactsa ananu3za 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 pacnapajyieIMBaHKsI IPOTPaAMM.

JlaboparopHas padota 2. Yckopenue, 3pPeKTHBHOCTh, MACIITAOMPYEMOCTh pacrapaiieICHHOTO
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.

JlaGopaTtopHast pabota 7. OcCHOBHBIE TUPEKTUBHI npernpoiieccopa OpenMP.

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

JlabopatopHas padota 9. [IporpammupoBanue JUIsl KJiacTepa.

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

1. TeHneHUMM pa3BUTHA BBIYHACIHTENBHBIX CHCTEM, OOYCIaBIMBAIONINE HEOOXOAMMOCTh
IpUMEHEHHS pacipeaeéHHbIX (MapalIebHbIX) METO0B BHIYMCICHUH.

[TprMepbI BEIYUCIATEEHO EMKHX 32124 U3 Pa3HBIX 00JIACTeH HAYKH.

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

CrniocoObl pacniapajieIMBaHus MPOTrpaMM: 110 JAHHBIM; 110 YIIPABICHUIO (OIepalusiM).
SI3BIKM TPOrpaMMMPOBAHUS CO BCTPOCHHBIM MapalIeIn3MOM.

[Tpobnema aBTOMaTH3AIMU pacnapaIeIMBaHMs: TEKYIIee COCTOSTHHE CPEICTB, CIIOCOOHBIX
BBISIBIISITH HEKOTOPBIE BUJIBI MAapasIeIn3Ma.

[ToHsATHE YCKOPEHMSI pacrapauIe]IeHHOTO alrOPUTMA.

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

9. TlonsTHE MacITAOMPYEMOCTH pacrapalieIEHHOTO 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 MHOTOIIOTOYHOTO ITPOrPaMMHUPOBAHUSI.

[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
BBICOKOIIPOU3BOJUTENBHBIX MapayieIn3Ma: OT/ENbHBIX HE3aBUCUMOCTbh (YHKIHOHAJIBHBIX
YCTPOWCTB, M30BITOYHOCTH 3JEMEHTOB BBIYMCIUTEIHHONM CHCTEMBI, TyOIHMpOBaHUE
YCTPOMCTB.

BekropHnas 1 koHBeliepHas 00paboTKa JTaHHBIX.

MHoronporeccopHast ¥ MHOrOMalllMHHasl, TapajienbHas 00paboTka JTaHHbIX.

3akoH Mypa, caepxuBaromve (pakToppl HapallMBaHUs KOJIMYECTBA TPAaH3MCTOPOB Ha
KpHUCTaJlJIe ¥ 4acTOThI MpoueccopoB. Caepkupatoiiye pakTopbl IOBCEMECTHOTO BHEIPEHUS
NapauIeIbHBIX BBIUMCICHUH.

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

CranpapTHble MeTOUKH U3MepeHus npoussogurensbHoctu MIPS, MFLOPS u T.1.
Knaccugukaiiyus MHOTONpo1ecCOPHbIX BHIYUCIUTENBHBIX CUCTEM.

[Tapaaurmel, MOJIEIH U TEXHOJIOTMH NApaJJIeIbHOIO IPOrPAMMUPOBAHHUS.

[TapannensHOe TpOrpaMMHUpPOBAHUE C UCIIOIB30BaHHEM WHTEpdeica nepeaayn CoOOIMIeHHI
MPI.

[TapannensHOE MpOrpaMMHUpPOBaHKE HA cucTeMax ¢ oOieit namsateio (OpenMP).
[TapannensHoe MporpaMMHUpPOBAaHUE HAa CHCTEMaX CMELIaHHOTO TUIIA.

[TapannensHOE MpOrpaMMHUpOBaHKE Ha TpaUYeCcKUX MPoLeccopax.

Knaccugukanus omubOK mNapajuieNbHbIX Mporpamm (CHUJIbHBIE, cilabble OLIMOKH ...).
OcoOeHHOCTH OTNIAAKHU Mapajien3Ma: aHajlu3 napajuleNbHbIX TpuiokeHuil. TpaccupoBka
Omnpenenenue 3amadv € LENbK BBIIEIUTH I0/3a/1a4d, KOTOPHIE MOTYT BBIIOJIHATHCS
OJIHOBPEMEHHO. BrisiBieHne mapanienu3mMa: U3MEHEHHE CTPYKTYPBI 3aJ1a4l TaKUM 00pazom,
4T0OBI MOXXHO ObUIO 3()(EKTHBHO BBHIMONHATH MMOA3a/Ja4d. BpIpaskeHHe mNapanenu3ma:
peanuzanysl MapajjIeIbHOTO aQJIrOpuTMa B  HCXOJAHOM KOJE C IIOMOUIBIO 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,
BBICOKOTIPOU3BOUTEIIBHBIC | BBIMIOJIHEHUE 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 NHO®OPMALIUOHHOE

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 oOecredyeHue M aAMUHUCTPUPOBAHUE HWH(POPMAIMOHHBIX

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

CormacoBaHo: #10 F )
Cremmamuct senvummit HB Yal'V  Bo6posa H.A. [ /é Y / 2023
JLOIKHOCTD COTPYIHMKA Hay4YHOI OHOIHOTEKH [J5(e] Tonmmcs/ Jata

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

B) [Ipodeccnonanbubie 0a3b1 JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. udposoii oopazoBarenpHbIi pecypc IPRsmart : anmekrpoHHO-O0MOIIMOTEYHAs cucTeMa :
caitr / OOO Kommanus «Ait [Tu Ap Menuay. - Caparos, [2023]. — URL.: http://www.iprbookshop.ru.
— PexxuMm poctyna: [uist 3aperucTpup. noJjib3oBaTeseld. - TeKCT : 2JIeKTPOHHBIM.

1.2. O6pasopatensHas miathopma FOPAWT : oGpasoBaTenbHBIH pecype, dIeKTpOHHAs
oubamoTeka : caiit / OO0 DiekTponHOe H3maTenbeTBO «FOPAWMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum mocTyma: 1uist 3aperucTpup. nosb3oBaTeseil. - TeKCT : AIeKTPOHHBI.

1.3. baza mannbIX «DnekrponHas Oumbmmoreka Texuumueckoro BY3a (ObC «KoncynbranT
CTYACHTa») : DJEKTPOHHO-OMOnmMoTeuHas cucrema : cailt / OOO «llonmurexpecype». — MockBa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Peskxum moctyma: Ijisi 3aperucTpHp.
oJIb30BaTeNnei. — TEKCT : 3IEKTPOHHBIM.

1.4. KoHcynbTaHT Bpauya. DJIEKTpOHHAsT MEIUIIMHCKas OMOiInoTeka : 0a3a JaHHBIX : CalT /
OOO «Beicmas mIKONa OpraHU3allMd W YOPABJICHUS  3JIpaBOOXpaHeHHEM-KOMITIeKCHBIH
MEIUIMHCKUNA KOHCcanTuHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYTIA: JIJIs1 3aPETUCTPUP. MOJIb30BaTeeil. — TEeKCT : AJeKTPOHHBIH.

1.5. bonpmas mMegummHCKas OUONMMOTEKAa : DIEKTPOHHO-OMOIMOTEYHAs] CHCTEMa : CaT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctymna:
TSl 3apETUCTPUP. MOJdb30BaTene. — TeKCT : 371eKTPOHHBIH.

1.6. OBC Jlanb : snekrpoHHO-O0ubmMoreunas cucrema : caiit / OO0 DBC «Jlanpy. — CaHKT-
MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum nmoctyma: s 3apeructTpup.
1oJib30BaTeNneil. — TEKCT : 3IEKTPOHHBIM.

1.7. OBC Znanium.com : 35eKTpoHHO-OubnoTeuHas cuctema : cat / OO0 «3HaHuyM». -
Mockga, [2023]. - URL: http://znanium.com . — Pexxum qocTyna : Uit 3aperucTpyp. MoIb30BaTelieil.
- Teker : 2eKTpOHHBIN.

2. Koncyastantllinwce [DnekTpoHHBIN pecypc]: cmpaBodnast mpaBoBas cuctema. / OO0
«Koncynperant [1moc» - OnextpoH. gad. - Mocksa : Koncynsrantllntoc, [2023].

3. ba3bl 1aHHBIX NEPHOANYECKUX U3TAHMIA:

3.1. eLIBRARY.RU: nayunas osnexkrtponHas Oubmmoreka : cadt / OOO «Hayunas
Dnekrponnas bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyna : s
aBTOPH3. NOJIb30BaTeNIe. — TEKCT : 3NEKTPOHHBIN

3.2. DnektponHas Oubmmnoreka «M3marensckoro goma «I'pebennukoB» (Grebinnikon) :
anexTpoHHas oubnmoreka / OO0 NI «I'pebennunkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum mocTyma : JUis aBTOpM3. IMOJb30oBareie. — TeKCT
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3JIEKTPOHHBIN.

4. @enepajbHas rocylapcTBeHHasi uH(popMamuoHHasa cucremMa «HanuonaabHas
3JIEKTPOHHAsI OUOJIHOTEKA» : AJIeKTpoHHAs Oubmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pesxum mocTyma : Ui mojib3oBaTeae HaydHOW OMOIMOTEKH. — TekcT :
3JIEKTPOHHBIN.

5. Poccwuiickoe obOpasoBanue : denepanpHbiii optan / yupeaurenb OTAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 2eKTPOHHBIIA.

6. JdnexTponHasi omdamoreynasi cucrema Yal'yV : monayns «OnekTpoHHass OMOIHOTEKa
ABUC Mera-ITPO / OO0 «Jlata Dxcmpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA ; JUTsl TOJIb30BaTeel HaydyHOH OUOIMOTeKH. — TEKCT : AJIeKTPOHHBIN.

CoracoBaHo:

~C/¢%/ZC'{,M“¢¢¢‘ jZ/,f 7— / @'/5)12"“ //7 /7
Jlomknocts corpyaunka YUTuT (/ HUO / yxﬁucs narta

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Aynuropun A MPOBEACHUSA JIEKIMM, CEMHHApOB U Ja0OpAaTOPHBIX 3aHATHH, s
NPOBEICHUS  TEKYIIEro KOHTPOJII ¥  NPOMEKYTOYHOW  aTTeCTallid, TPYNIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAIUH.

Aynuropun yKOMIUIEKTOBaHbl CIELUAIU3UPOBAHHON MeOenbto, y4eOHOM JIOCKOM.
Ayautopun A7 TPOBEACHHs JEKIUH 00OpYI0BaHBl MYJIbTUMEIUWHBIM 000pYyIZOBaHUEM s
npeoCcTaBlIeHUs] MHPOpPMauu O0JdbIIoi ayauTopuu. llomemeHus miIsi CaMOCTOSTETbHOU
paboThl OCHAIIEHbl KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETH
«uTepHeT» M OOecmedYeHHeM JO0CTyna K SJIEKTPOHHOW HHGOPMAIMOHHO-00pa30BaTeIbHON
cpeze, JJEKTpOHHO-OMOnMMoTeyHoN cucrteme. llepeueHb 00OpYyJIOBaHHUS, HCIOJNB3YEMOIO B
y4eOHOM TIpoIIecce, YKa3hIBACTCs B COOTBETCTBUU CO CBEJCHUSIMU O MAaTE€PHAIHHO-TEXHUUYECKOM
00eCreyeHn! U OCHAIIEHHOCTH 00pa30BaTeIbHOro Mpoliecca, pa3MeIeHHbIMI Ha O(UIIMATIBHOM
caiite Ynl'Y B paznene «CeneHust 00 00pa3oBaTeIbHOM OpraHU3aI[un.

13. CIIEIIMAJIBHBIE YCJOBUA JJIA OBYUYAIOIIUXCA C
OT'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

O6yuenne mo OIIOII BO oOyuarommxcsi ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/I0POBBSI  OCYIIECTBISICTCS C YYETOM OCOOCHHOCTEH MNCHXO(QHU3MUECKOrO  Ppa3BUTHA,
MHAUBUAYaIbHBIX BO3MOXKHOCTEH M COCTOSHUS 370pOBbSl Takux oOydaromuxcs. O6pa3oBaHue
00yyYaromuxcst ¢ OrpaHUYCHHBIMH BO3MOXHOCTSIMHU 3[J0POBbS MOXET OBITh OPraHU30BaHO Kak
COBMECTHO C JpyrHMH OOyYaroIIMMHUCS, TaK W OTAETbHO. B ciydyae He0O0XOAMMOCTH,
00yyaromuMcsl U3 YHUCIIa JIMIl C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMM 370pOBBS (IO 3asBJICHUIO
oOydJaromierocsi) MOTYT TpeUIaratbCsi OJHU U3 CICAYIOIUX BAPHAHTOB BOCIIPHSITHS
UH(POPMALIUHU C YUETOM MX UHIUBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH:

— ISl JIMI] C HapyIICHUSIMH 3pEHHsS: B MEYaTHOH (opMe YBEIMYEHHBIM MIPHUPTOM; B Gopme
AJIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaitna (mepeBoj yueOHBIX MaTepHalioB B
aymuodopMmart); B TedaTtHOW ¢opMme Ha s3bike bpaiins; WHIMBUIyaTbHBIE KOHCYJIBTAIUH C
NpUBJICUECHHEM TH(IIOCYPIOTIEPEBOAYNKA; HHIUBUAYaIbHBIC 331aHUS U KOHCYJIbTAIIUH.

— JUIS JIMI] C HapyIIEHUSIMHM CIyXa: B MedaTHOH ¢opme; B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;
BUZECOMATEpHATIBl C CYOTHTpaMu; WHAWBHIYAIbHbIE KOHCYJIbTAlMU C TPUBJICYCHUEM
CYp/IOTNIepEeBOIUMKA; HHANBUYaIbHbIE 3aJaHUs U KOHCYJIbTaIUH.

— JUISL JIAI C HapyUICHUSIMH OTIOPHO-JIBHUTATEIBHOTO arapara: B rmedatHoi dopme; B Gopme
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AJIEKTPOHHOTO JOKYMEHTA; B popMme ayauodaiina; HHAUBHIyaIbHbIC 3a1aHUS U KOHCYIbTAIIUNY.

B ciydae HEOOXOUMOCTH UCIIOJIb30BaHUS B y4eOHOM mporecce
YaCTUYHO/MCKITIOUUTENBHO JTUCTAHIIMOHHBIX O0Opa30BaTENBbHBIX TEXHOJOTUW, OpraHu3aIus
pa6ote IITIC ¢ oOyuaromumucs ¢ OB3 u mHBamumaMu mnpeaycMaTpUBAETCS B JICKTPOHHOMN
WH(OPMAIIMOHHO-00pa30BaTENILHON Cpe/ie ¢ YYETOM WX HHIWBUIYAITBHBIX MCUXO(DH3UIECCKIX
0COOEHHOCTEH.

L
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