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MHuHHCTepCTBO HayKH U BEICIIEro oOpazoBanust PO

o o ®dopma
VY IbSHOBCKUIA TOCY1apCTBEHHBIH YHUBEPCUTET

®-Paboyast mporpamma JUCHUIITHHBI

1. IEJIM U 3AJAYU OCBOEHUA JTUCHUTIJIMHBI

Lenbro aucuuIumHel «BBICOKONIPOU3BOIUTENBHBIE BBIYMCICHUA» SBISAETCS HW3Y4YCHHE
OCHOBHBIX apXUTEKTYp BBICOKOIIPOM3BOJUTENIBHBIX CUCTEM, IIOJIy4€HHE 3HaHUN B oO0nacTu
HapajyieNIbHbIX M paclpesieleHHbIX BBIYMCICHMH, BbIpa0OTKAa y CTYJEHTOB HAaBBIKOB
pa3paboTKH, OTIAJKA W HCCIEAOBAHHUS IPOU3BOAMTEIBHOCTH IPOTPaMM, PEaTU3YIOIIUX
BBICOKOITPOU3BOIUTENBHBIE BBIYMCIICHUS.

3asa4u OCBOEHMSI TUCLUUILINHBI:

- I3Y4YUTb BUJIbI BBICOKOIIPOM3BOAUTEIBHBIX APXUTEKTYD;
- YMETb BBIUUCIATH 0a30Bbl€ XapaKTEPUCTUKH IPOU3BOJUTEIBHOCTH  MapalIeIbHBIX
aJITOPUTMOB;
- BJIaJIETh HABBIKAMU MHOT'OIIOTOYHOT'O MPOrpaMMHUPOBAHUS;
- BJIaJICTh BBICOKOYPOBHEBBIMU MHCTPYMEHTAMU MHOT'OIIOTOYHOT'O IPOrPAMMUPOBAHMS;
- 3HaThb APXUTEKTypy, NPUHIMIBI pa3padOTKW MPOrpaMM U  HHCTPYMEHTHI IS
IPOTrpaMMHUPOBaHUS rpaUUECKUX YCKOPUTEIIEH;
- [IOJIyYUTh HAaBbIKU Pa3padOTKH BbICOKOPOU3BOAUTEIbHBIX IPUITIOKEHUN.

2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OIIOII
Kypc «BbICOKOTTPON3BOAUTEIBHBIC BRIYUCIICHUS SIBJISICTCS UCIHUILIMHON 10 BBIOOPY biioka
1 OcnoBuo#i IIpodeccuonanvuoit OOpa3zoBarenpHOU [IporpamMmbel  OakanmaBpwara IO
HarpasjieHuto noarorosku 09.03.03 INpuknaanas nHbopMaTHKA.

JlucuuiuimHa YuTaeTcs B 5-oM ceMecTpe 3-T0 Kypca CTyACHTaM O4HOM (hopMbl 00ydeHUs.

Jlis  ycrmemiHoro  W3y4YeHWs JUCHUIUIMHBI  HEOOXOJAMMBI 3HAaHHMSA W YMCHHUS,
npuoOpeTeHHBIE B pEe3ysIbTaTe OCBOCHUS KypcoB: MeToasl pa3pabOTKH MPOTrPaMMHOTO
obecrieueHus1, ba3bl JaHHBIX.

OCHOBHBIE TIOJOXKEHUS IUCHUIUIMHBI WCHOJB3YIOTCA B AalbHEHWIIEM IPH H3YYCHUU
mucturinH: CUCTeMbl pealibHOTo BpemenH, [IporpammupoBanue mia Muarepuet, [lapannensHoe
nporpaMMupoBaHue, MeTopl MammHHOTO 00y4eHusi, COBpEMEHHbIE CHCTEMBI aBTOMAaTH3aIHU
pa3paboTku WH(MOPMALMOHHBIX CHUCTEM, a TAK)K€ MPHU MPOXOKICHUH MPAKTUKHU M BBHIMOJTHEHUN
KYPCOBBIX U BBIITYCKHBIX KBATN(DHUKAIIMOHHBIX padoOT.

3. MEPEYEHD [IJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS IO
JTUCHUIIJIMHE (MOJ1YJIIO), COOTHECEHHBIX C
IMJIAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUSI OCHOBHOU
MPO®ECCHUOHAJBHON OBPA3OBATEJIBHOMN TPOTPAMMBI

Koa n IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI MO JUCIHIJIMHE

HauMMeHOBaHUue | (MOAYJII0), COOTHECEHHBIX ¢ HHANKATOPAMHM JOCTHKECHUSI KOMIIETCHIM I

peasiuzyemMoii

KOMIIETEHIIMH
[1K-2 3HaTh: BUABI BHICOKOTIPOU3BOJUTEIBHBIX apXUTEKTYpP, CIIOCOOBI OMUCAHUS
CnocobeH NapajieIbHbIX aJTOPUTMOB;
p33pa6aTI)IBaTI) u | YMeTs: IMPOCKTUPOBATHL BBICOKOHAI'PY>KCHHBIC BBIYHUCIIMTCIBHBIC CUCTEMEI,
aJlanTUPOBaTh BBIYHCTISATH 0a30BbIE XapaKTEPUCTUKHU MPOU3BOAUTEIFHOCTH MapalIeIbHbBIX
MIPUKIaIHOE alIrOPUTMOB;
MIpOrpaMMHOE Bnaners: OCHOBHBIMU METOJIaMH aHAIM3a MapaieNIbHbIX alTOPUTMOB.
obecneyeHue

dopma 2u3 12




MI/IHI/ICTepCTBOvHayKI/I M BBICHIETO f)6pa3013aH145[ PO Dopma
VY IbSHOBCKUIA TOCY1apCTBEHHBIH YHUBEPCUTET
®-Paboyast mporpamma JUCHUIITHHBI

[TK-7 3HaTh:

Cnocoben APXUTCKTYPY BBICOKOIPOU3BOJUTCIIBHBIX IMPOLECCOPOB, APXUTCKTYPY,
HaCTpanBaThb, IIPUHIOMAIIBL p33pa60TKI/I InporpamMmm n HHCTPYMCHTDI JUIA
9KCILIYyaTupPOBaTh nporpaMMHUpOBaHUA rpa(bnqecm/lx yCKOpHTeHeﬁ, MMPUHIMUIIBI
U COMPOBOXAaTh | mapaiienu3ma, cuctembl MPl u OpenMP;

HHq)OpMaHHOHHBIe MCTOABI MapalyICJIbHOI'O0 IMPOTrpaMMHUPOBAHNA, CUHXPOHU3AIUIO IMMPOLECCCOB
CHCTEMBI U 4epe3 OOCTYII K 06IHI/IM pecypcaM, MOHATHE O KPUTHYCCKHUX HMHTCpBAJIax,
CCPBUCHI ceMa(bopax, MporpaMMHUpOBaHHUC MAPAJUICIIbHBIX AJITOPUTMOB C IMOMOIIBIO

KPUTHUYECKIX UHTEPBAJIOB U ceMadopoB,;

YMeTs:

Biaaners:

CO3/1aBaTh IPUIIOKEHHUS 111 MHOTOIIPOLIECCOPHBIX CUCTEM;
pa3pabaThiBaTh BEICOKOIPOU3BOIUTEIBHBIC MPUIIOKECHHUS;

HaBBIKAMH MPOEKTHUPOBAHUS PACIPEACIEHHBIX IPHIOKEHUN U NIPOBEACHUS
aHaIM3a UX IPOU3BOJAUTEILHOCTH.
HaBBIKAMU MHOTI'OIIOTOYHOI'O IPOrPaMMMPOBAHUS,
MHCTPYMEHTAMU MHOTOIIOTOYHOTO ITPOTrPaMMUPOBAHUS.

BBICOKOYPOBHCBbBIMHU

4, OBLIIAA TPYJTOEMKOCTDb JUCIHUIIJIUHBI
4.1. O6beM TUCUMILIAHBI B 3a49€THBIX eIHHHIIAX (Bcero): 3 3.e.
4.2. O6beM THCHUILIHHBI 10 BUAAM y4eOHO# padoTsl (B yacax): 108 yacos.

KosuuecTBo yacoB (popma o0yyeHust  ouHasi )
Bua y4eOHoii padoThI S ) B T1.4. no c5eMeCTpaM
1 2 3

KonrakTHas paboTa 00y4aromumxcs ¢ 54/54* 54/54*
npernojiaBareseM B cooTBeTcTBuu ¢ YII
AYIUTOpHBIC 3aHSATHS: 54/54* 54/54*
Jlexuyu 18/18* 18/18*
CeMuHaphl U NPaKTHUYECKUE 3aHATHUS - -
nabopaTOpHbIC PabOThI, MPAKTHKYMBI 36/36* 36/36*
CamocrosiTenbHas pabora 54 54
dopma TEeKyIIEero KOHTPOJIs 3HAHUW U TectupoBanue, nmpoBepka | TectupoBanue, mpoBepKa
KOHTPOJISI CaMOCTOSITENbHOM paboThl 71a00paTOpHBIX paboT 71a00paTOPHBIX paboT
KypcoBas padora - -
Bubl npoMeKyTOYHOH aTTecTalu 3a4eT 3auer
(9K3aMeH, 3a4eT)
Bceero yacos o JUCLUIIINHE 108 108

*Koauvecmeo uacos pabomwur IIIIC ¢ obyuarowumucs 6 OUCMAHYUOHHOM dopmame ¢

NPpUMEHEHUEM IIEKNMPOHHO20 06yueHuﬂ.

B crydae HeoOX00UMOCMU UCNOIb3068AHUSL 6 yll€6HOM npoyecce YACMUYHO/UCKTIOYUMETIbHO
()ucmquuomiblx 06pa306ameﬂbelx MexHoio2ull 8 ma6ﬂuue uyepes ciew ykKasvleaemcs

Koiuvyecmeo H4acoe pa60mb1

HIIC ¢ obyyarowumucs 0aa
OUCTAHYUOHHOM hopmame ¢ NPUMEHEHUEM IJLeKMPOHHO20 00YUEHUSL.

nposedeHus 3aHAmMull 8

4.3. Conep:xaHue TMCUMILIUHBI (MoaYyJisi.) PacnpenesieHue 4acoB 1o TeMaM M BUaM

y4eOHoi1 padoThI:
dopma 00yueHus: ouHast

®opma
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MHuHHCTepCTBO HayKH U BEICIIEro oOpazoBanust PO

VYIIbSTHOBCKMH I'OCYAapPCTBEHHbIH YHUBEPCUTET Popwa
®-Paboyast mporpamma JUCHUIITHHBI
Buabl yueOHBIX 3aHITHH dopma
AYIUTOPHBbIE 3aHATHS B T.4. TeKyIer
Ha3Banue AEEHEI0 33:’::1’1 Sﬁr:ec °
pa3ziesioB H TeEM 3K TPAKTHYIECK PHbIE HHTEpa | JbHAas e
JIEKIIUU | Me 3aHSATUsl, | padoThI, o | e A )
CeMUHAPbl | MPaKTHKY i a 3HAHUI
MBI e
1 2 3 4 5 6 7 8
Paznen 1. Bbicokonpou3BoauTeIbHbIE CHCTEMBI
Tema 1.1. 6 1 5 YcTHbIT
OcHoBHbIE orpoc,
HAIpaBIICHUS TECTUPOB
pa3BUTHS aHue
BBICOKOIIPOU3BO
JIUTEIBHBIX
KOMIIBIOTEPOB.
Tema 1.2. 6 1 5 YcrabIi
Knaccudukamnm orpoc,
S TECTUPOB
MHOTOMNPOIIECCO aHue
PHBIX
BBIUUCITUTEIIBH
BIX CHCTEM.
Tema 1.3. 7 2 5 YcrHbIi
OcHoBHbIE ornpoc,
MIPUHLIUIIBI TECTUPOB
OpraHu3aIuu aHue
napajuieJIbHON
00paboTKu
JIAHHBIX
Tema 1.4. 11 2 4 2 5 YcrabIi
Crioco6b1 OIpoc,
pacnapajiyiesuB TECTUPOB
aHUs IPOrpaMm aHue,
nabopato
pHas
paborta
Tema 1.5. 11 2 4 2 5 YcrHbIM
VYckopenue, ornpoc,
3¢ (HEeKTUBHOCTH TECTUPOB
, aHue,
MaciTadupyem nabopato
OCTb pHast
pacrapaienex paborta
HOTO
aJNropurTMma.
Tema 1.6. 11 2 4 2 5 Vcerabrit
IIpoueccsl u OIIpoC,
TTOTOKH. TECTHPOB
dopma 4u3 12




MHuHHCTepCTBO HayKH U BEICIIEro oOpazoBanust PO

VYIIbSTHOBCKMH I'OCYAapPCTBEHHbIH YHUBEPCUTET Popwa
@-Paboyas nporpaMma JUCIUTLTHHEL
aHue,
naboparo
pHas
pabota
Pa3znea 2. [lapaJjiesibHOEe NPOrpaMMHpPOBaHUE
Tema 2.1. 13 2 6 3 5 YcrHbIi
[TapannensHoe omnpoc,
porpaMmMupoBa TECTUPOB
HUE Ha aHue,
cUcTeMax ¢ nabopato
oOmei pHas
MaMAThIO paborta
Tema 2.2. 13 2 6 3 5 YcTHBIT
[TapannensHOE orpoc,
IporpaMmmMupoBa TECTUPOB
HUE Ha aHue,
CHUCTEMAx CO naboparo
CMEIIaHHBIM pHas
JIOCTYTIOM K paboTta
OINepaTUBHOMN
aMsATH
Tema 2.3. 13 2 6 3 5 YcTHBIN
[TapannensHoe omnpoc,
porpaMMHupoBa TECTUPOB
HUE aHue,
MHOTOSIIEPHBIX naboparo
GPU. pHas
paborta
Pa3znen 3. AHAIU3 NIPOM3BOAUTEIBLHOCTH CHCTEM
Tema 3.1. 17 2 6 3 9 YcrabIi
Cpenctsa Ompoc,
aHajam3a TECTUPOB
MIPOU3BOUTEIND aHue,
HOCTH nabopato
pHas
paborta
Hroro 108 18 - 36 18 54

5.COAEP)KAHUE JUCHUJINHBI (MOJIYJIS)

Pa3jnen 1. Boicokonpou3BoauTe IbHbIE CHCTEMbI

®opma

Tema 1.1. OcHOBHBIE HallpaBIEHUS Pa3BUTHS BBICOKOIPOU3BOINUTEIBHBIX KOMIIBIOTEPOB.
[Tytn noctmkeHus Mapajuiean3Ma: HE3aBUCHUMOCTh (DYHKIIMOHHPOBAHUS OTAEIbHBIX
(GYHKIIMOHAJIBHBIX YCTPOMCTB, H30BITOUHOCTH 3JIEMEHTOB BBIYUCIUTEIBLHOW CHCTEMBI,
nyOnupoBaHue  ycTpoiictB. BekTtopHas M KkoHBeWepHas 00paOoTkKa  JIaHHBIX.
MHoromnporeccopHas W MHOTOMallMHHAas, NapajuieabHas o0paboTka JaHHBIX. 3aKOH
Mypa, caepkuBaroniye (hakTopbl HapalIUBaHUs KOJUYECTBA TPAH3UCTOPOB HA KPHUCTAILJIe
U 4acToThl IHpoueccopoB. IlpuBrekareabHOCTh MOAXOJA MNapajuIeIbHON 00pabOTKH
naHHbiX. CraepkuBaromue (GakTOpbl IMOBCEMECTHOTO BHEIPEHHUS —IMapauleTIbHBIX

5us3 12
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BBIYHCIICHUI. BeqoMCTBEHHBIC, HAIIMOHANIBHBIE U APYTUe IPOrpaMMbl, HallpaBJICHHbBIE Ha
pa3BUTHE TMapajieNbHbIX BbhluucIeHUH B Poccun. HeoOGxogumocTs u3yueHUS
JUCLMIUIMHBL TapaJlJIeIbHOrO IporpaMMupoBaHud. IlepeueHp KpuTuueckux 3azad,
pellieHrne KOTOPbIX 0e3 MCIONIb30BaHMs MapajuleNIbHbIX BBIYUCICHUN 3aTPYAHEHO WU
BOBCE HEBO3MOHO. CojepkaHue Kypca MapajuleIbHOTO IPOrpaMMUPOBAHUS —
XapaKTePUCTHKA OCHOBHBIX COCTABJISIFOIIMX OJIOKOB JIEKIIMOHHOTO Kypca, MPaKTHYECKUX
3aHsATUM. CHUCOK OCHOBHOW M JIOMOJIHMTENIbHOM JuTeparypbl. [lomaliHee 3amaHue:
0030p HampaBlIEHWH pa3BUTUS  BBIYUCIUTENBHBIX CHCTEM C HETPAJUIIMOHHOM
APXUTEKTYPOH.

Tema 1.2. Knaccuduxarysi MHOrompouecCOpHbIX BBIYUCIUTENbHBIX cucTeM. CHCTEMBI ¢
pacmpenenieHHOW, o0meld MnaMAThlo, MPUMEPHI CHCTeM. MacCUBHO-MApAIUICIbHBIE
cuctembl (MPP). CumMmerpuunbie  MyJbTHIpOIECCOpHbIE  cuctembl  (SMP).
[TapannensHbie BekTopHble cucteMbl (PVP). Cucrembl ¢ HEOJHOPOIHBIM JOCTYIIOM K
namsati (Numa), npumMepsl cucteM. KoMibloTepHbie KJIacTephl — CIEHATU3UPOBAHHbBIC U
MOJTHOPYHKIIMOHAIBHBIE. ICTOpHS BOBHUKHOBEHHUSI KOMITBIOTEPHBIX KJIACTEPOB — IMPOCKT
Beowulf. Mera- KOMIBIOTHHT — MpUMEpbl JEHCTBYIOMUX MpoekToB. Kiaccuduxarms
®nunna, [lopa u 1.1, Opranuzaiusi MEeXIPOLIECCOPHBIX CBSI3e — KOMMYHUKAIMOHHBIC
torniojoruu. [lpuMepsl CETEBBIX pEHIeHWH [Jid CO3/[aHUS KIACTEPHBIX CHCTEM.
CoBpeMEHHBIE MHKPOMPOIECCOPHI, HCIOIb3yEeMbIE TMPU TMOCTPOCHUHM KIACTEPHBIX
pemenuii. Komnanus T-maTdopmel.

Tema 1.3. OcHOBHBIE NPUHIMIIEI OPraHU3ANHMU NAPALICIEHOW 00pabOTKH JTaHHBIX:
MOJIEIN, METOBI U TEXHOJIOTUH NAPAJIIEIIBHOTO IPOrpaMMUpOBaHusl. OYHKIIMOHAIbHBIN
napajuien3M, napaiienusM 1no aanueiM. [lapagurma master-slave. [lapagurma SPMD.
[Tapagurma xonseidepusanuu. Ilapagurma “paspensait m BnacTtByd’. CHEKyJIATUBHBIN
napajuienusM. BaxkHocTh BpIOOpa TEXHOJOTMM JJs pealu3auuu aiaroputMa. Mojenb
oOmena coobOmenusmMu — MPIL. Mopens o0meit mamstu — OPENMP. Konnemmus
BUPTyaJbHOMU, paznensemoi mamsatu — Linda. Poccuiickue paspabotku — T-cucrema,
cucreMa DVM. IIpo6Giembl co3iaHusl CpecTBa aBTOMAaTHYECKOT0 pacrapauleIuBaHus
POrPaMM.

Tema 1.4. CriocoObl pacnapajuieMBaHusl IporpaMM. PacnapanienuBaHue 1o JaHHbBIM,
[0 YNpaBICHUIO. SI3bIKM MPOTrPaMMUPOBAHMSI CO BCTPOEHHBIM MapauIEITU3MOM.
[Tpobnema aBTOMaTH3AMM paclapasieIuBaHusl.

Tema 1.5. VYckopenue, 3(pPeKTUBHOCTh, MaCIITAOUPYEMOCTh pacrapauieIeHHOTO
anroput™ma. [lonstue yckopenus. [lonsatue sddextuBHOoCTH (3aK0oH Amnana). [Tonstue
MacImTabupPyeMOCTH paclapauIe]IeHHOTO alrOpUTMA.

Tema 1.6. Ilponeccel u notoku. IlonsTie mporecca u nmotoka. KOHTEKCT U AecKpUITOp
mpomecca. ['pad cocrosaus mpoueccoB. [lmanupoBanume moTokoB. OcoOeHHOCTH
peanu3aiuu 1poreccoB W MoTokoB B pasznuunbix OC. Posix-moroku (Posix-threads).
Java-moroku (Green-threads). Ilortoku Windows. BapuanTel CcO31aHHS ITOTOKA.
Bcerpoennas cuHxpoHu3amusi TOTOKOB (synchronized). KoppekTHoe 3aBepiieHue
notokoB. O6paboTka uckmoyenunit. Mprorekcol. Cemadopsl. CoObITHS.

Pa3nea 2. [lapanenbHoe nporpaMMupoOBaHue

Tema 2.1. IlapamnenbHOE€ mNpPOTrpaMMHUpPOBAHHWE HA CHCTEMax C OOIIEH MaMsThIO
(OpenMP). Beenenune B OpenMP. CranmapTbl NpOrpaMMHpOBAaHUS Ul CHCTEM C
paznmensieMoit mamsaThio. Co3MaHWE MHOTOMOTOYHBIX TpUJIoKeHHu. Mcmonp3oBaHue
MHOTOMOTOYHOCTH ~ NPH  NPOTPAMMHUPOBAHUM  JUIsI  MHOTOSJEPHBIX  IUIaTGOPM.
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CunxpoHu3alusi JaHHBIX MEXIY BETBSIMU B MapajUieIbHON mporpamme. [[upexTuBbl
s3pika OpenMP. Conepxanue 1abopaTopHbIX padoT:

— OpenMP: [Tupextussl OpenMP, IlepeMeHHbIE OKpYKEHUS.
— OpenMP: bubimmorteunsie Gpynkiuu. CpeacTBa CHHXPOHU3AIUH.
Homarnue 3aganusi: cozaanue napaenbHeix OpenMP- nporpamm.

Tewma 2.2. [1apamnensHoe NporpaMMHUPOBAaHUE HA CUCTEMAX CO CMEIIAHHBIM JOCTYIIOM K
oneparuBHoi mamsatu (UPC). I'mOpuansie moaenu mporpammupoBanuss SMP-cucrem.
[lepenauya naHHbIX MeXAy y3jaMu kiactepa QyHkuusimu MPI, oOMeH naHHbIMU BHYTpH
y3lla MexHay sjapamud Tpoueccopa uyepe3 mnotoku OpenMP. IlpaBuna 3amycka
NapajyiebHbIX MPWIOKEHUM, HANUCaHHbIX C ucnosib3oBaHueM OpenMP+MPL
Texnonmoruu moaenu obmen pactipeaenennoi namsaru: UPC, Co-Array Fortran.

Copepxanue 1abopaTopHbIX paboT:

— UPC: nporpaMMHast MOJIeIb ¥ TUIIBI JAHHBIX,

— UPC: yka3arenu 1 MacCUBBI, paclipe/ielIeHUe JaHHbBIX U BBIYMCIICHUI,
— UPC: cuaxpoHHU3anus U EeTOCTHOCTD MaMsITH,

— UPC: koyIeKTUBHBIE ONlE€paliy, NapajuiesIbHbId BBO- BBIBOJI.
Homarnaue 3aganusi: coznanue napawieababix UPC- mporpamm.

Tewma 2.3. [lapamnensHoe nporpamMmmupoBanue MHorosiaepasix GPU. Knacrepsr uz GPU.
Knacteps! u cynepkomnbrorepsl Ha rudpuHoi cxeme. CyllecTBYIOIIME MHOTOSJIEPHbIE
cuctembl. GPU kak MaccuBHO-napasuiensHblid nponeccop. Apxutekrypa GPU u monens
nporpammupoBanuss CUDA. Uepapxus namaru CUDA. T'moGanbHas, KOHCTaHTHas,
TEeKCTYpHas, JIOKajdbHas, pasgensemMas M perucrpoBas namsiaTb. (OcoOEHHOCTH
WCIIOJI30BAaHUs KaXXOr0 TUIIA MaMsTH. Pa3MelleHne pasinyHbIX JAHHBIX B Pa3JIMYHON
namsiatu. KorepentHoe obmieHne ¢ riaobanpHOM mamsThio. I[IporpammupoBanue
muorosniepasix GPU. Knacreper w3 GPU. Kinacrepsl U cynmepkoMmblOTephl  Ha
ruOpuHoit cxeme. Mcnonb3oBanue OpenMP u MPI texnonoruii coBmectHo ¢ CUDA.
Bompocel ontumu3zanuu npuioxenuit Ha CUDA.

Copneprxanue 1a00paTOpHBIX paboT:

— CUDA: Mogens mporpaMmMupoBaHusi. Mojieb UCIOJHEHHS U HEepapXusi MOTOKOB.
Wepapxus namsTu.

— CUDA: Unrepdoeiic nporpammupoBanusi CUDA. Crenungukatopsl TUIIOB TEPEMEHHBIX
u QyHkuuii. BcrpoeHHble nepeMeHHbIe

— CUDA: KondurypupoBanue ucronb3oBanus sjaep. CUHXpoHU3amus. YTpaBieHHE
YCTPOMCTBAMU. YIIPABICHUE NAMSTHIO.

— CUDA: O0mue nmpuHIUIIEI BeuKcaeHui Ha 6a3e Texnonoruu CUDA.

— CUDA: HccnenoBanue npousBoautenbHocTd TexHonorun CUDA Ha npumepe
3amauu N Ten.

Jomannue 3amanus: cozganue napamwieasHbix CUDA- nporpamm.

Paznen 3. AHan3 nNpou3BOAUTEIbHOCTH CHCTEM

Tema 3.1. CpencrBa ananusa npousBoautensHoctH (Intel Thread Profiler, valgrind).
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OcHoBHBIE OITMOKM MHOTOIIOTOYHOTO TPOrpaMMUpOBaHus (roHKU gaHHbIX — Data Race,
B3auMHas OokupoBka — Deadlock, morepsianbiii curaan). Intel Thread Profiler. valgrind
(Mmomymu callgrind, cachegrind).

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHUI

Jannsiii Bug pabotsl He peaycmoTpeH YII.

7. JABOPATOPHBIE PABOTBI, IIPAKTUKYMbI

JlabopatopHas padota 1. CriocoObl pacnapajjieIMBaHKsI IPOTPaAMM.

JlaboparopHas padota 2. Yckopenue, 3pPeKTUBHOCTh, MACIITAOMPYEMOCTh paciapaIeICHHOTO
QITOpUTMA.

JlaGopaTtopnast pabora 3. IIporiecchl 1 MOTOKH.

JlaboparopHas pabora 4. Posix-moroku (Posix-threads).

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

JlaboparopHas padota 6. Ctannapt OpenMP.

JlaboparopHnas pabota 7. OCHOBHbIE TUPEKTUBHI IIpenporeccopa OpenMP.

Jlaboparopuas pabora 8. CpencrBa ananmuza mnpousBogutenbHocTH (Intel Thread Profiler,
valgrind).

JlaboparopHas padota 9. [IporpammupoBanue JUIsl KiiacTepa.

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
Janublil Bua padboTel He penycMoTpeH YII.
9. HEPEUYEHDB BOITPOCOB K 3AYETY

TeHneHIMM pa3BUTHS BBIYUCIUTENBHBIX CHUCTEM, OOYCJIaBIMBAIOMINE HEOOXOAMMOCTh
NPUMEHEHUS pacipeaenEéHHbIX (TapajuIeIbHbIX) METOI0B BBIYUCICHUH.

[TprMepbl BEIYUCIATENBHO EMKHX 33/1a4 U3 Pa3HbIX 001acTei HAyKH.
Knaccugukanus napamienssasix cucreM (SIMD, MISD...).

Crioco0bI pacriapayuieIMBaHus IPOTPAMM: IO JAHHBIM; TIO YIIPABJICHUIO (OTIEPAIIHSIM).
SI3BIKM TPOrpaMMMPOBAHUS CO BCTPOEHHBIM MapaljIeTU3MOM.

[Tpobnema aBTOMaTH3AlMU pacrapayieIMBaHUs: TEKYIIee COCTOSHHE CPENICTB, CIIOCOOHBIX
BBISIBJISATH HEKOTOPBIE BUJIbI MapajlIeIn3Ma.

[ToHsATHE YCKOpPEHHMSI pacrapauIeIeHHOTO alrOPUTMA.

[TonsiTue 3¢ (heKTHBHOCTH pacapauIeICeHHOTO aJropuTMa (3aKkoH AMana).

[ToHsATHE MacITAOMPYEMOCTH pacapaIeICHHOTO ajrOpUTMa.

[TonsiTHE MTpOIIECCa U TOTOKA.

KonTekcT u neckpunrop mporiecca.

I'pad cocTostHUS TPOLIECCOB.

[ImaHnrpoBaHue MOTOKOB.

Posix-otoku (Posix-threads).

Java-notoku (Green-threads).

[Toroxn Windows.

CoCTOSIHUS MPOLIECCOB M TOTOKOB.

ITpropuTETHI.

[TpUMUTHBBI CHHXPOHH3AIINH.

OcHOBHBIE OLITHOKM MHOTOITOTOYHOTO MTPOrPaMMHUPOBAHUSI.
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21.
22.

23.
24.
25.
26.
217.

28.
29.
30.

31.

32.
33.
34.
35.

36.
37.
38.
39.

40.

[IpuHIUITBI TPOEKTUPOBAHUS. MHOTOTIOTOYHBIX TIPUIIOKECHUI.

Cpenctra noucka omu6ok (Intel Thread Checker, Intel Parallel Inspector, valgrind (Mmozay:b
helgrind)).

Cpenctsa ananu3za npousoauteabHocTH (Intel Thread Profiler, valgrind).

OcHoBHbIe ciykebnbie pyHku OpenMP.

OcHOBHBIE AMPEKTUBHI TIpenpoiieccopa OpenMP.

OcHosHnble Bo3MoxkHOCTH Intel TBB.

OcHoBHbIE HaIpaBieHUs KOMIbIOTEPOB. [lyTH (yHKIMOHMpPOBAHUS Pa3BUTHUS TOCTHKEHUS
BBICOKOTIPOU3BOUTENBHBIX MapalIen3Ma: OTACIbHBIX HE3aBUCUMOCTH (YHKIIMOHAIBHBIX
YCTPOMCTB, U30BITOYHOCTH JJIEMEHTOB BBIYHCIUTEIBHON CHCTEMBI, AyOJIMpOBaHME
YCTPOMCTB.

BekTopHas u koHBeliepHast 00pab0TKa JaHHBIX.

MHorormporeccopHasi ¥ MHOTOMAIIMHHAs, TTapajuiesbHas 00paboTKa TaHHBIX.

3akon Mypa, caepxkuBaromue (pakTopbl HapallMBaHUs KOJIMYECTBA TPAH3HCTOPOB Ha
KpHUCTaJIE U YaCTOTHI TporeccopoB. CaepkuBatomniye GaKkTopbl TOBCEMECTHOTO BHEIPCHHUS
NapauIeIbHbIX BEIUMCICHHH.

[lepeueHp KpUTHYECKHMX 3aJad, pEIIEHUWE KOTOPBIX O€3 HCIOJIb30BAaHUS NapauIeIbHBIX
BBIUMCJICHHUM 3aTPyIHEHO UM BOBCE HEBO3MOXKHO.

CrangaptHble MeTOIMKH n3Mepenus npoussoaurenbHoctu MIPS, MFLOPS u T.4.
Knaccudukanus MHOTOPOLIECCOPHBIX BEIYUCITUTENBHBIX CUCTEM.

[Tapagurmbl, MOJENIN U TEXHOJIOTUH NAPAUIEIBLHOTO IPOrPAMMUPOBAHHUSI.

[TapanmnensHOE MpOrpaMMHUpPOBAaHUE C UCIOIB30BaHUEM HHTep(eiica mepenayn cooOIeHU
MPI.

[TapannensHOE MPOrpaMMHUPOBAHKE HA CUCTeMax ¢ oOmel namsaTeio (OpenMP).
[TapannenpHOE MPOrpaMMHUPOBAHKME HA CUCTEMAX CMEIIAaHHOTO THUIIA.

[TapannensHOE MPOrpaMMHUPOBaHKE HA TpaUIECKUX MPOLIECCOPaX.

Knaccudukanust ommboOk mapaieIbHbIX TporpamMm (CUJIbHBIE, cla0ble OIMOKH ...).
Oco0OeHHOCTH OTNAAKH MapaieIn3Ma: aHalu3 MapaulebHbIX TpuioxkeHuit. TpaccupoBka
Onpenenenue 3anadvl € LENbI0 BBIIEIUTH I[10/33/a4d, KOTOPHIE MOTYT BBIIOJIHATHCS
OJIHOBPEMEHHO. BrisiBIieHHe mapasienn3Ma: U3MEHEHUE CTPYKTYPHI 3a/1a4H TAKHM 00paszoM,
YTOOBl MOKHO ObUIO 3(Q(EKTUBHO BBINOJHATH MOJ3a1a4yd. BelpakeHue napasienan3Ma:
peanu3anys MapajyIeIbHOTO a@JIrOpUuTMa B  HMCXOJHOM KOJE € IIOMOUIBK) CHCTEMBI
0003HaYeHN apajIeIbHOTO MPOrPaMMHUPOBAHUS.

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCSA

dopma oOyueHwHs: oUHast

Ha3sBaHue pa3jiesioB U TeM Bua camocTosiTe/ibHOI padoThI Oo0bem ®opma
(npopadomka yueonozo B Yacax KOHTPOJIs
Mamepuana, peuienue 3a0ad, (nposepka
pegepam, 0oknao, kKonmpoavnan pewienusn
paboma, noozomoexa K coaue 3a0au,
3auema, IK3amena u op.) peepama u
op.)
Paznen 1. [Ipopabotka yweGHOro Mmarepuana, | 30 YceTHBIN ompoc,
BBICOKOTIPOM3BOIUTEIIBHEIE | BBHITIOJTHEHNE JIA0OPATOPHBIX PadoT, TECTUPOBaHUE,
CHCTEMBI 3aJJaHMi, TOATrOTOBKA K c/laye 3a4yeTa nabopaTopHas
paborta
Paznen 2. [lapannensHoe [IpopaGoTka ydeOHOro Marepuana, | 15 YcTHBIN ompoc,
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ImporpaMMHUpOBaHUE BBIIIOJIHEHUEC J'Ia60paTOpHBIX pa60T, TECTUPOBAHUC,
SaHaHHﬁ, IIOAT0TOBKA K CJa4Y€ 3a4€Ta ﬂa6opaT0pHasI
paborta
Paznen 3. Ananus [IpopaboTka yuebHOrO wMatepuana, | 9 YcTHBIN ompoc,
IMPONU3BOAUTCIIBHOCTHU BBIIIOJIHEHUEC J'Ia60paTOpHBIX pa60T, TECTUPOBAHUC,
CHUCTEM SaHaHHﬁ, IIOAT0TOBKA K CJa4Y€ 3a4€Ta ﬂa6opaT0pHasI
paborta
11. YYEBHO-METOJANYECKOE n NHPOPMALMNOHHOE

OBECIHHEYEHMUE JUCIUIIVINHBI

a) Cniucok peKoMeH/1yeMoi JINTepaTypbl
OcHoBHas JuTeparypa:
1. Manssxo, A. A. TlapannenbHoe mporpaMMupoOBaHHE Ha OcHOBe TexHonoruih OpenMP,

MPI, CUDA: yueOHOoe mocoOue s akajaemMuueckoro  OakanaBpuara /
A. A. MansBko. — 2-e u3., ucrp. u gon. — Mocksa : M3narensctBo FOpaiit, 2019. —
129 c. — (Boicmee o6OpazoBanme). — ISBN 978-5-534-11827-8. —  Tekcr

3JIEKTPOHHBIN / O6pazoBarenbHast wiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/446247

2. babuues, C.JI. PacnpeneneHHble CHCTEMBI: yueOHOe mocobue [uis BY30B/
C. JI. badbuues, K. A. KoupkoB. — Mocksa : M3garenscTBo Opaiit, 2019. — 507 ¢. —
(Beiciiee obpazoBanme). — ISBN 978-5-534-11380-8. — TekcTt : 2ieKTpOHHBIA //
Oo6pasosarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/445188

Jlono/IHMTeIbHAS JIUTepaTypa:

1. Mumenko B.K. Apxutekrypa BBICOKONPOH3BOIUTEIBHBIX BBIYMCIUTEIBHBIX CHCTEM !
yuebHoe Tmocobue / Mumenko B.K.. — HoBocubupck : HoBocubupckuii
TOCyJIapCTBEHHBIN TexHu4eckuil yHuBepcurer, 2013. — 40 c. — ISBN 978-5-7782-
2365-3. — TekcT : 3MeKTpoHHBIN // DnekTpoHHO-0MbOaoTeuHas cucremMa [PR BOOKS :
[caitT]. — URL.: http://www.iprbookshop.ru/44898.html

2. bopeckoB A.B. Ilapamnensubie Bbruucienuss Ha GPU. Apxurektypa W mporpaMMHas
mozaens CUDA : yueOHoe nmocobue / A.B. bopeckoB [u ap.].. — MockBa : MockoBCcKuit
rocynapcTBeHHbI yHuBepcuteT umMeHn M.B. JlomonocoBa, 2015. — 336 ¢. — ISBN
978-5-19-011058-6. — TekcT : AMEKTPOHHBINA // DIEKTPOHHO-OMOIMOTEUHAsT CHCTEMa
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/54647.html

YueOHo-MeTOAMYeCKasl JIUTepPaTypa:
@unatkuna E. B. Metoauueckue ykazanus A CAMOCTOSITENIbHON pabOThI CTYICHTOB IO
TMCIIATUTHHE «BBICOKOTPON3BOIUTEbHBIE BEIUMCICHUS JUIS HAIPABICHUH MTOITOTOBKH
02.03.08 - «MaTtemaruueckoe obecreueHre W aJMUHUCTPUPOBAHUE MH(OPMAIIMOHHBIX

cuctem», 09.03.03 - «Ilpuknagnas wundopmarukay / E. B. ®umartkuna; Yal'V,
OMUUAT. - YabsHoBck : Yal'V, 2019. - 3arn. ¢ skpana; HeomyOnukoBaHHBIH pecypc. -
OnekTtpoH. TekctoBble maH. (1 daitm : 308 KB). - Tekcr : 53IeKTpOHHBIN.-

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

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

B) [Ipodeccuonanbubie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:
1.1. Hudponoii obpazoBarenbHblii pecypc IPRsmart : snexkTpoHHO-OMOIMOTEYHAs cHcTeMa :
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cair / OOO Kommanus «A#t Ilm Ap Mengma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: uist 3aperucTpUp. Iojb3oBaTencit. - Tekcr :
AJIEKTPOHHBIN.
1.2. OopasoBarenbHas mmiatpopma FOPAUT : oOpaszoBarenbHBI pecypc, AJIEKTPOHHAsS

6ubamorexa : caiir / OO0 Dnekrponnoe m3arenbctBo IOPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum noctyna: ajs 3aperucTpup. mosb3oBareniei. - TeKCT : 3IeKTPOHHbIH.
1.3. baza maHHbIX «DnekTpoHHas OuOmmuorexka Ttexamueckoro BY3a (OBC «KoucynbTaHT
CTYJICHTa») : DJIEKTPOHHO-OMOMnoTeunast cucrema : cat / OOO Ilomurexpecypc. — MockBa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnocrtyma: s
3aperucTpup. nojp3oBarenei. — TEKCT : 3JIeKTPOHHBIM.

1.4. KoncynpTant Bpada. DJIeKTPOHHAs MEAMIIMHCKAs OnbiamnoTeka : 6a3a maHHbIxX : caiit / OO0
Bricmias mikona opraHu3aliii U yIpaBlieHUs 3/IpaBoOXpaHeHHeM-KoMIIeKCHbIN MeIUIMHCKUN
KoHcanTuHr. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s
3aperucTpHp. MoJab30BaTeNel. — TEKCT : 3MEKTPOHHBIMH.

1.5. Bonbmas MemuIuHCKass OMONIHOTEKA : AJIEKTPOHHO-OMOIMOoTeYHass cucrema : cait / OO0
bykamn. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum moctymna: ajist
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.6. OBC Jlanp : snektpoHHO-OMOMMoTeuyHas cuctema : caiit / OOO OBC Jlanb. — CaHKT-
[MerepoOypr, [2024]. — URL: https://e.lanbook.com. — Pexum moctyma: uis 3aperucTpup.
nosb30BaTesen. — TeKCT : 2JIEKTPOHHBIMN.

1.7. OBC Znanium.com : 3JIeKTpOHHO-OMOMMOTEeuHast cuctema : cait / OOO 3HaHHyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum mgoctyma : i 3aperucTpHp.
IIOJIB30BaTeNeH. - TEKCT : AIEKTPOHHBIN.

2. Koncyabrantlliroc [DnexTpoHHBIM pecypc]: copaBounas mpaBoBas cucrema. /OO0
«Koncynbrant [lmocy» - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoteka : caiir / OOO «HayuHast DnekTpoHHas
bubmuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pesxxum moctyma : mjst aBTOpH3.
noJb30BaTenen. — TEKCT : JIIEKTPOHHBIN

4. @enepajbHas rocylapcrBeHHasi HHpopManuoHHas cucrema «HauuonanabHas
3J1eKTPOHHAs OuOIM0TeKa) : dIeKTpoHHas 6ubnuoteka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://H36.pd. — Pesxxum moctyna : 115 mosib3oBartesieil HayqHou OuOianoreku. — Tekcr :
JJIEKTPOHHBIN.

5. Poccuiickoe odpa3zoBanme : denepanbubiii nopran / yupeautenb OIAY «DUILTO». — URL:
http://www.edu.ru. — TekcT : 2IeKTPOHHBIA.

6. DuexkTpoHHas OudauoTeuHasi cucrema YJal'V : Moaynb «DnekTpoHHas OHOIHMOTEKa»
ABUC Mera-TTPO / OO0 «J/lata Dkcmpecer. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUTS TTOJTb30BaTeel HayqIHOH OMOMMOTEKH. — TEKCT : 3JIeKTPOHHBIH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Aynuropun A TPOBEACHHUS JIEKIHM, CEMHUHApOB U J1a0OpaTOPHBIX 3aHATHH, s
IIPOBEAEHUS  TEKYLIEro KOHTPOJA MW  IPOMEXKYTOYHOM  aTTECTallUM, TIPYNNOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAIIUH.

AynuTOpUM YKOMIUIEKTOBAHbI ~CIEIUATU3UPOBAHHON MeOenblo, Y4eOHOW JTOCKOM.
Ayautopun Asis TPOBEACHUs JEKUUH 000pYyIOBaHbl MYJIbTUMEIUWHBIM 000pYIOBaHHUEM ISt
npefocTaBieHust MHpopManuu Oonbimiold aynutopuu. [lomemieHus Uit caMOCTOSITEIbHOM
paboThl OCHAILEHBl KOMITBIOTEPHOM TEXHUKOM € BO3MOXKHOCTBIO TMOJAKIIOUEHUS K CETH
«MHTepHeT» M obOecredyeHueM JOCTyNa K HJIEKTPOHHOH HH(PPOMALMOHHO-00pa30BaTEeIbHON
cpene, DSIEKTpOHHO-OMOIMoTeuHor cucreme. Ilepedenp 000pynOBaHUS, HMCIOJB3yEeMOTO B
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y4eOHOM TIPOIIECCE, YKA3hIBACTCSA B COOTBETCTBUU CO CBEACHHUSMU O MaTCPHAIbHO-TEXHUUCCKOM
o0ecIieueHHH U OCHAIIIEHHOCTH 00pa30BaTeIbHOTO MPOIEcca, pa3MEIICHHBIMU Ha O(QUITHATIBHOM
caiite Yal'V B paznene «Csenenus 06 00pa3oBaTeIbHON OpraHu3alum.

13. CHIEIIMAJIBHBIE YCJOBUA JJIA OBYUYAIOIIUXCA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

O6yuenne mo OIIOII BO oOyuarommxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMH
3I0POBbSI  OCYIIECTBJISETCSI C yY€TOM OCOOCHHOCTEH TICHUXO(HU3MYECKOrO  Pa3BHUTHS,
WHAUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUSI 370POBbsI Takux oOyuwaromuxcs. OOpazoBaHue
00y4JaOIIUXCsl ¢ OTPAHMYECHHBIMA BO3MOXKHOCTSIMH 3I0POBbSI MOXKET OBITH OPraHW30BaHO Kak
COBMECTHO C JApPYyrMMU OOydYalIIMMHUCSA, Tak W OTHAeIbHO. B ciydae HeoOxomumocTu,
00yyJaronmMcs U3 4YKClia JIUI C OFPAaHMYECHHBIMHA BO3MOXHOCTSIMHU 370pPOBBs (110 3asBJICHUIO
oOydaromierocs) MOTYT TMpeajaratbCsd OJHU U3 CIEAYIOIIMX BAapUAHTOB BOCIPHUATHUS
UH(GOPMAIIUHU C YICTOM MX WHIAUBUIYAITBHBIX ICUXO(DU3HIESCKUX OCOOCHHOCTEH:

— JUI JUI] C HAapYLIEHUSMHU 3pEeHHs: B medaTHoW (opme yBenuueHHbIM mpudtom; B (hopme
QJIGKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBoa YydYeOHBIX MaTCpUATIOB B
aynuodopmart); B medatHoill (opme Ha s3pike bpaiins; nHIUBUOYyaldbHBIE KOHCYJNBTALUU C
MPHUBJICYCHUEM TUDIOCYPIOTICPEBOTUNKA; HHIANBUIYATbHBIC 3aJaHHS U KOHCYJIbTAIUH.
— JUISL JIUI] C HApYIIECHUSMH ClIyXa: B MEYaTHOH ¢opme; B (HopMe IIEKTPOHHOTO JOKYMEHTa;
BUJICOMATEpHaNbl C CyOTUTpaMu; WHIMBUIYyaJbHbIE KOHCYJNbTAlMU C IPUBJICUCHUEM
CypAOIIEePEBOTIMKA; MHIUBHTyIbHBIC 3a/IaHUS U KOHCYJIbTAIIHH.
— JUIsL JTUI| C HApYyIIEHUSMHU OMOPHO-ABUTaTEIbHOIO ammapara: B me4yatHoil ¢opme; B dopme
AJIEKTPOHHOTO JOKYMEHTA; B popMme ayauodaiina; HHAUBHIyAIIbHBIC 3aIaHUS U KOHCYJIbTAIIHNY.
B ciydae HEO0XOTUMOCTH MCIIOJIb30BaHUSA B yueOHOM nporecce
YaCTHYHO/MCKITFOUATEIIPHO JIUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHHA, OpraHu3aIus
pabotsl IITIC ¢ obywarommmucs ¢ OB3 u uHBanMaaMu mpeaycMaTpUBAETCS B AIIEKTPOHHON
WH(OPMAITMOHHO-00Pa30BATEILHON CpeJie ¢ YYETOM WX HWHJUBHUIYATBHBIX MCUXO(DH3UICCKIX
0coOeHHOCTEH.

L
Pa3zpabotunk é%” — JIOLIEHT @unarknHa E.B.
/S

MOIIHACH JIOJDKHOCTD DdUO
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