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OO0CYXIar0TCsl UTOTH BBITIONHEHHS MpoekTa «Co3aaHre CUCTeMbl IOATOTOBKH BBICOKOKBATH(DUIIMPOBAH-
HBIX KaJIpOB B 00JIACTH CYIEPKOMIBIOTEPHBIX TEXHOJIOTHI U CIEUUATU3UPOBAHHOTO IPOrpaMMHOro obdecre-
yenus» Komuccun npu Ipesuaente PO no mogepHHU3alyy U TEXHOJIOTHYECKOMY Pa3BUTHIO SKOHOMUKH Poc-
cHHU. B uncie oCHOBHBIX pe3y/IbTaToOB NIPOEKTA CO3aHUE CUCTEMBI HAydHO-00pa30BaTEIbHBIX LIEHTPOB CYIEp-
kommnbtotepHbix TexHonorudd (HOLL CKT), pa3pabotka yueOHO-MeToquueckoro obecneuenus cucrembl CKT-
oOpa3oBaHus, peanu3alus o0pa3oBaTeIbHBIX MPOrPaMM MOATOTOBKH, MEPEIIOATOTOBKH M TIOBBILICHUS KBAJIH-
(buKanuy KaapoB, pa3BUTHE HHTETpalli ()YHIAMEHTAIBHBIX U MPUKJIAJIHBIX UCCICIOBAHUN U 00pa3oBaHUs B
00J1acTH CYNEepKOMITBIOTEPHBIX TEXHOJOIHH, pacIIMpEeHHe MEXIyHapOAHOIO COTPYJHHYECTBA, IOIMYJspU3a-
LUS] HAYYHBIX 3HAHUH B 00JIACTH CYNEPKOMITBIOTEPHBIX CPECTB U TEXHOJIOT M.

Kniouesvie cnosa: BBICOKOITPOU3BOAUTECIIbHBIC BbIYUCIUTCIIBHBIC CHUCTCMbI, CYIICPKOMIIBIOTCPHBIC TCXHO-
JIOruy, nmapajjiCiibHbIC BBIYHUCIICHHUSA, CYTICPKOMITIBIOTEPHOC 06pa303a1—me, MOoATOTOBKA KaJapOB.

BBenenne

CynepkommnbroTepabie TexHonoruu (CKT) ax-
TUBHO INPOHHUKAKOT BO MHOI'UEC O6J'IaCTI/I Hay4YHBIX
WCCIICZIOBAHUH W TPOMBINUICHHBIX pa3padoToK,
OGGCHGI‘II/IBaH PEIICHNE BAKHBIX HAYYHO-TCXHHUYCC-
kux mpobnem. Bospacraromas mTpoU3BOIUTENb-
HOCTh CYNEPKOMIIBIOTEPOB JTaeT OCHOBAHHS K pe-
IIEHUIO Bce 0oJiee CIIOKHBIX Mpo0iIeM, 4TO TTPUBO-
AUT K CYIIECTBEHHOMY YCJIIOJ)KHECHUIO MaTeMaTH4eC-
CKHX MOJICNEH peniaeMbIX 3a]ia4, HeOOXOIUMOCTH
pa3pa60T1<1/1 HOBBIX IMOAXOAOB K UX pCaJin3alilui Ha
cymepkoMIibloTepax. Bce 310 o0ycioBiuBaer mo-
BBHINIICHHBIC TpeOOBaHUS K CIelHaIncTaM B odJac-
™1 CKT.

CoOCTBEHHO CYNEPKOMIBIOTEPHBIE TEXHOIOTHH
— 3TO MCKIIIOYMTENIBHO €MKOE MOHSATHE, T0J KOTO-
PBIM 6yueM MMOHUMATh LEITYI0 COBOKYITHOCTH B3au-
MOJIOIOJTHSAIOIMINX TEXHOJOTUM: CYNEpKOMIBIOTEp-
HbIC CHUCTEMblI U CpEIbl, UX APXUTCKTypa U I3JiC-
MEHTHast 0a3a, COOTBETCTBYIOLIME CTEKH MpPO-
PaAaMMHOTO O0ECIICYCHHUSI CUCTEMHOI0 U MPOMEKY-
TOYHOT'O YPOBHS, TEXHOJIOTUU Pa3pabOTKH Mapai-
JIENBHBIX TPUIOKEHUN (MOJENH, SI3bIKH, UHCTPY-
MCHTAJIBHBIC CPEACTBA U CHUCTEMbI IIPOrpaMMUPO-
BaHI/IH), AJITOPUTMBI U METOJbI PCHICHUSA BBIYHUCIIN-
TENILHO CIIOKHBIX 33724, TEXHOJIOTHH HH(PACTPYK-

TYPHOM MHTErpaluy pacipelielieHHbIX PeCypcoB Ha
OCHOBE€ CYIICPKOMIIBIOTEPHBIX IEHTPOB U CUCTEMbIL
MarucTpajbHBIX KAHAJIOB CBSI3H, TEXHOIOTHUU 00ec-
nedeHust MH(GOpMaMOHHONW 0e30MacHOCTH, Mpea-
METHO-OPUCHTUPOBAHHBIC MAKETbI U CCPBUCHI, HA-
[[eJICHHbIC Ha ITOJHOIICHHOE HCIOJIB30BaHUE BO3-
MO>KHOCTEH COBPEMCHHBIX M TEPCHEKTUBHBLIX CYy-
MEPKOMITBIOTEPHBIX CHUCTEM W Cpefl, a TaKkke D
CMEKHBIX HaIlpaBJICHUN.

Ha ¢dopmupoBanue crcteMbl MOATOTOBKH CIie-
[UAJMCTOB B OOJNIACTU CYINEPKOMITBIOTEPHBIX TeX-
HOJIOTUH HampaBiieH HpoeKT «Co3maHue CHCTEMBI
IIOATOTOBKHU BI)ICOKOKBaJII/I(I)I/I]_II/IPOBaHHI)IX KaapoB
B 00JIACTH CYNEpPKOMIIBIOTEPHBIX TEXHOJIOTHH |
CHEHAIIM3UPOBAHHOTO IIPOrPaMMHOr0 obecrede-
Husa» Komuccun npu Ilpesnnenre PO no moxep-
HU3ALUUH U TEXHOJIOIHYECKOMY Pa3BUTHIO HKOHO-
muku Poccum (http://i-russia.ru). CrpaTeruveckoit
nenbto mpoekta (http://hpc-education.ru) sBnsercs
CO3/aHME HAIMOHAJIBHOM CHCTEMBI IOITOTOBKU
BBICOKOKBAJIH(UITUPOBAHHBIX KaJpoB B 00JacTu
CYIICPKOMIIBIOTEPHBIX TEXHOJIOTHHI U Clienuaan3u-
POBAaHHOT'O POTPaMMHOTO o0ecredeHus. DTa 1elb
ompenensieT MaclTaOHOCTh JAHHOTO IIPOCKTA,
OOBEAMHUBIIETO YCUJIIHMS BEIyIIUX POCCHICKHUX
yHHUBEpCcUTETOB. MCHonHUTENW 3Tana IpoeKTa B
2010 romy: MocCKOBCKUI TOCylapCTBEHHBIH YHU-
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Bepcuter uM. M.B. JloMoHOCOBa, HalMOHAJIBHBIN
uccienoBarenbckuil  Hukeroponackuit rocynaper-
BeHHbII yHuBepcuter uM. H.U. JlobaueBckoro,
HallMOHAJIBHBIM MccienoBarenbckuil Tomckuil ro-
Cy/IapCTBEHHBIN YHUBEPCUTET, HAIIMOHAJIBHBIA HC-
crnenoBaTenbekuit  FOxxHO-Ypansckuit  rocymapert-
BEHHBIIl YHHUBEPCUTET, HAIIMOHAJIBHBIA HCCIIE0BaA-
tenbckuil  CankT-IleTepOyprekuii  rocynapcTBeH-
HBI YHUBEPCUTET MH(OPMALMOHHBIX TEXHOIOTHM,
MEXaHHUKH U ONTHKH, 4ieHbl CylepKOMIBbIOTEPHO-
ro KoHcopuuyma yHusepcureros Poccuu. Pykoso-
JUTENb TpoeKTa — peKTop MOCKOBCKOTO YHMBEp-
cutera, akagemMuk B.A. CagoBaumumii. Ilpoext
KOMIIJIGKCHO paccMaTpuBaeT MpoOJIeMBl cymep-
KOMITBIOTEPHOTO 00pa30oBaHMs, BKIIIOYAs METOIU-
YECKUE, OPraHU3aIMOHHBIC U APYTUE 3aJa4H.

O6pazoBaHni0 B 00JIACTH CYHEPKOMITBIOTEPHBIX
TEXHOJIOTHH YZAENSeTcsl 3HaUuTeNbHOe BHIMaHUE 32
pyoexxoMm. B JlopoxxHOol KapTe MEXIyHAapOIHOTO
MIPOEKTA IO PA3BUTHIO MIPOrPaMMHOTO 0OeCTIeUEHHs
sk3adroncueix KommboTepoB (http://exascale.org)
CYNEpKOMITBIOTEpHOE 00pa3oBaHHE paccMaTpHUBa-
eTcsl Kak OJIHO M3 OCHOBHBIX HampasieHuil. Ha ca-
MOIi KPYITHOH €XKEeT0JHONH MEeXIyHapOTHOH KOH(e-
PCHIIMH MO CYNEPKOMIIBIOTHHTY, KOTOpas IPOBO-
mutcs B CIIA, co3mana crnenuajibHas oOpa3oBa-
TenpHas cekuua. B paboTe cekuuu ydacTBYIOT
MPEroAaBaTeNy HIKOJM, KOMJIEDKEH U yHUBEpPCUTE-
TOB. B pamkax cekium oOCYXKHaloTCsl HMpOOJIeMBI
MPENOAaBaHUs BEICOKOIIPOU3BOIUTENBHBIX BBIUHC-
JICHHH U CYNEpKOMIBIOTEPHBIX TEXHOJIOTHH. AK-
TUBHO Pa3BHBAIOTCS Bce (HOpMBI 00pa30BaHUS B
00JIaCTH CYNIEpPKOMITBIOTEPHBIX TEXHONOTHH U B
eBporneiickoM coobmiectBe. Heo0XxoauMocTs nHTe-
rpalMy eBpONercKOoro 00pa3oBaHuUs MO CYHEPKOM-
MBIOTEPHBIM TEXHOJOTUSAM OOOCHOBBIBACTCSI B €B-
pormeiickom sk3aduonichom mnpoekte (http://eesi-
project.eu).

1. 3agaun npoekra «Co3naHue cUCTEMBI
MOJATOTOBKH BHICOKOKBATN(PHIMPOBAHHBIX
KAaJIPoOB B 00J1aCTH CyNePKOMIBIOTEPHBIX

TEXHOJIOTHl M CTIeINATU3HPOBAHHOT O
MPOrpaMMHOI0 00ecTiedeHIsD»

dopMupoBaHNE CHCTEMBI CYNEPKOMITBIOTEPHO-
ro o0Opa3oBaHHs, NpelUIoKeHHoe B mpoekte Ko-
muccuu npu llpesunente P®, Bxmowaer B ceds
ClIeNyIOIINe OCHOBHBIC 3a/1a4H:

— CO3JaHUE CUCTEMbl Hay4HO-00pa30BaTelb-
HBIX LEHTPOB CYNEPKOMIIBIOTEPHBIX TEXHOJIOIMM
(HOLL CKT);

— pa3paboTKy ydeOHO-meTomumyeckoro obec-
neuennst cucreMbl CKT-o6pa3oBanus;

— peaiu3alnvio pa3pabOTaHHBIX IOAXOAOB H
y4eOHO-METOJUUECKOTO O00ECHeUeHUs B paMKax
OCHOBHBIX 00pa30BaTeNIbHBIX HPOrpaMM M IIpO-

rpaMM TIOJTOTOBKH, NEPEHOArOTOBKH M IIOBBIIIE-
HUS KBaNH(HUKAIHUU KaJpOB, IPOrpaMM CIIeIHab-
HOW TMOATOTOBKH MEXIUCHUILTMHAPHBIX TPYII H
MOJIOAEKHBIX KO,

— pa3BUTHE HHTETpaluy (QyHIAMEHTAJIBHBIX U
MPUKIIAaIHBIX UCCIENOBaHUI U 00pa3oBaHUS B 00-
JIACTH CYNEPKOMIIBIOTEPHBIX TEXHOJOTUH, B3aHMO-
neiicteue ¢ PAH, mpoMBIIUIEHHOCTBIO B OM3HECOM;

— pacuMpeHue MeXIyHapOJHOTO COTPYAHU-
YeCTBA B CO3JAHUU CHCTEMBI CYNEPKOMIIBIOTEPHO-
ro oOpa3oBaHUsl, PUBIICUCHUE BEIYIIUX 3apyOexK-
HBIX crienuanucToB B obmactu CKT miis ydactus B
MOJrOTOBKE CIELUANNCTOB;

— TOMyJISApU3AIMI0 HAyYHBIX 3HAHUH B oOJac-
TH CYNEPKOMIIBIOTEPHBIX CPEICTB M TEXHOJIOTHH,
MpUBJICYCHUE TANAHTINBOI MOJIOAEKH B HAYKy U
pasBUTHE CTPATETHUECKOTO HAIPaBIEHUS SKOHO-
MUKH.

[Ipoekt paccuntan Ha 3 roma: ¢ 2010 mo 2012
roa. PaccMOTpHUM OCHOBHBIE PE3yJBTATHI, IIONY-
YCHHBIE 32 BpeMs, IpoLIe e C Hayaua BhIITOIHE-
HUS IIPOCKTA.

2. BbInoJTHEHNEe OCHOBHBIX 32/1a4 TPOEKTAa

2.1. Coszoanue cucmemwr HOIL] CKT. 3anada
cozmanus cucremsl HOLL CKT, chopmynupoBan-
Hasi B IPOCKTE, MpeArnoiaraeT Co3gaHue HHppa-
CTPYKTYpBI, pa3paboTKy HOPMaTHBHO-IIPABOBOTO U
METOIMYECKOro obecredeHusl, (POpMHUPOBAHHUE BbI-
YUCIUTENBHON 0a3pl. Peanmmsanus maHHOH 3amaun
HarpaBJieHa Ha KOHIICHTPAIMIO Hay4dHO-00pa3oBa-
TEJIFHOTO IOTEHIMaia Ha 0a3e BY30B, MMEIOIINX
pecypcsl M 3HAYMTENbHBIN OIBIT B Pa3BUTHU Cy-
MEePKOMIIBIOTEPHBIX TeXHOMOrHi. OCHOBY pa3pabo-
TaHHOM cuctembl coctaBmwiu 1sate HOL[ CKT, mo
onHomy B llenTpanbHoMm, [lpuBoikckoMm, Ypaib-
ckoM, CubupckoM u CeBepo-3amamHoMm ¢eaepanb-
HBIX oKkpyrax Poccuu. Ponb koopnunaTopa cucre-
Mbl HOL CKT Boznoxxkena Ha HOLL «CKT-LlenTp»,
co3nanHelii B MI'Y um. M.B. Jlomonocosa. K kon-
iy 2011 roma ¢opmuposanue cucremsl HOLL CKT
3aBepIICHO MOJIHOCTHIO 3a cueT obpazoBanus HOLJ
CKT B HOxHOM 1 [lanbHEeBOCTOYHOM (enepab-
HbIX okpyrax. K gesrensrnoctn HOL CKT mpusie-
YeHBI BEAyIIUE yueHble, Tpodeccopa U MpernoaaBa-
tenu. Co3maHHas cucTeMa OOECHeuuT AOCTYN K
MepeIOBOIl  BBIUUCIUTENBHON TEXHUKE YYCOHBIM
3aBefieHUsIM Poccun, 3auHTEpeCOBaHHBIM B IIOJT0-
ToBKe crennaiucto mo CKT.

2.2. Paspabomxa yuebHo-memoouuecko2o obec-
neyenus cucmemvt CKT-obpazosanus. Jlannas 3a-
Jlaya MPOEKTa HalpaBiieHA Ha (OPMHUpPOBAHUE CO-
JepykaHusl 00pa3oBaTENbHBIX CTAHIAPTOB M yued-
HBIX mporpamMm B obnactu CKT. B pamkax peanu-
3alUy JAHHOM 3a7a4M MPOEKTa MOJATrOTOBJICHA TIEp-
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Bast penaknuss CBoja 3HaHWi U ymeHwi (mpodec-
cuoHaJbHBIX KoMmeTeHimi) B odnact CKT. Omnu-
caHue TeKylled pemakuuu paspaboranHoro Ceoja
MpeJCTaBlieH0 Ha caiiTe mpoekra http://hpc-
education.ru.

Conepxanue 00pa3oBaTENbHBIX MPOTPaMM IO
CYHNEpPKOMITBIOTEPHBIM TEXHOJOTHAM 0Oa3upyercs
Ha (yHIAaMEHTANbHBIX MATEeMAaTHYECKUX OCHOBAX U
OXBAaThIBACT MHOTHE OOJIACTH BBIYMCIUTEIIBHBIX
Hayk (Computer Science) u HH(OPMAIIOHHBIX
TexHoNorui. Pa3paboTka OCHOBHOH KOHIICTIIIUU
CBona 3HaHMH, BBIIOJHEHHAs B IPOEKTE, IPOBO-
JUJIach C YYETOM CYIIECTBYIOIIMX 0Opa3oBaTenb-
HBIX CTaHJAPTOB M Y4EOHBIX MPOTpaMM, OINBITA MX
peanuzanuy, MEXKIYHAPOAHBIX  PEKOMEHIAIHH
Computing Curricula MeXayHaApOIHBIX COOOIIECTB
ACM u IEEE. B pa3paboTtanHoi mepBoil Bepcuu
CBoja 3HaHMH M YMEHHUI IIPOBEICHA CUCTEMaTH3a-
U1 KOHKPETHBIX TeM, U3y4eHHE KOTOPHIX CBSI3aHO
C CyNEpKOMIIBIOTEPHBIMU TEXHOIOTUSMH. B cooT-
BETCTBUHU C IPEIJIOKEHHON KOHLEMIMEH ompeze-
neHa cTpykTypa CBoja 3HaHUI B BHJE BBIICICHUS
OCHOBHBIX oOnacmeti 3HaHWH, NPEICTABIISIOIINX
co00i1 oTAENbHBIC YacTH M3ydaeMoil mpolnemMaTh-
ku CKT. Obnacmu pensrcst Ha MEHBIIUE CTPYKTY-
PBI, Ha3bIBaEMBIC eOUHUYyaMu, KOTOPbIe HpPEICTaB-
JISIFOT cO00H OTJeTIbHBIC TEeMAaTHUECKHE MOAYIIH.

B pesynpTaTe MpoBEICHHOTO aHAIN3A BBIICICHBI
cleyronme OCHOBHbIE obacmu CBOJa 3HAHUWIA:

e MaTeMaTH4YECKUE OCHOBBI IapajuICNIbHBIX
BBIYHCIICHUH.

e [lapamiensHble BBIYUCIUTEIBHBIC CHCTEMBI
(KOMITBIOTEPHBIE OCHOBBI).

e TexHOIOTUH MApaIICABHOTO IPOTPAMMUPO-
BaHUs (OCHOBBI IIPOI'PAMMHON HHXKCHEPHUH ).

o [lapannenpHble aNTOPUTMBI PEIICHHUS 3a1ad.

e [lapamenpHble BBIYMCICHHSA, OONBINKE 3a-
JaYd U KOHKPETHBIE TPEIMETHBIC 00JIACTH.

PaspaboTannbiii CBOj 3HaHWI OXBAThIBACT IIH-
POKHUI KPYT TeM, CBSI3aHHBIX C KJIACCHUECKUM II0-
HUMaHWeM MpobJjeMaTuku mnapauienn3ma (paral-
lelism and concurrency). CynepkoMIbIOTEpHBIE
TEXHOJOTUH MOXHO pacCMaTpUBaTh KAaK BEPIIUHY
NUpaMUbl 3HAHUN U YMEHHUM, OXBAaTHIBAIOIINX BCE
YPOBHU Tapajuiean3Ma.

[Ipennoxennas B CBoje 3HaHWN cHUCTEMaTH3a-
us MO3BOJNISIET (OPMHUPOBATH Y4EOHBIC IIAHBI U
IporpaMMBbl, 00pa3oBaTENbHBIC TPACKTOPHU II0
KOHKPETHBIM HAaIpaBJICHUSM ITOATOTOBKH CIICIHa-
muctoB o CKT. OTMeTHM HECKOJIbKO Ba)KHBIX
MOMEHTOB, KacaroUIuXcsi (POPMUPOBAHMS COEPKa-
HUS y4eOHBIX IpPOrpaMM H KypCOB, CBSI3aHHBIX C
nzyuyenuem CKT.

3amaun, Ha pelIeHHe KOTOPHIX HAIIPABJICHBI CY-
MEPKOMITBIOTEPBI, HA MOPSIKH TMPEBOCXOIIT II0
CIIO)KHOCTH TPaJAUIMOHHBIE IJIS KOMIIBIOTEPHOTO

MOJICTIMPOBAaHUS 3ajaud. BozpacTaer CiIoXHOCTBH
MaTeMaTUYECKUX MOJeNiel, yBEeIMYMBAETCS YHCIO
HCCIIeTyeMBIX NapaMeTPOB, CYLIECTBEHHO BO3pac-
Tal0T 00beMBI 00pabaThIBaeMbIX AAaHHBIX. OOCYX-
JICHUE OCOOCHHOCTEH ITOCTAHOBOK TAaKUX 3ajad,
METOJIOB HMX pEUICHUS Ha CYHNEpKOMIBIOTEPax
JOJDKHO BKIJIIOYATHCS OTACNBHBIMH MOIYJISIMH B
OCHOBHBIE 00pa3zoBaTeNbHBIe Kypchl. [Ipemmoxken-
Hblii CBOJl 3HAaHUN MOXET OBITH OPUEHTHUPOM IS
OOHOBJIEHHS OCHOBHBIX KypCOB.

W3yuyeHne CynepKOMIBIOTEPHBIX TEXHOIOTHH
HE MOXKET pacCMaTpPUBATHCS B OTPBIBE OT U3YUEHUS
(yHIaMEHTAIbHBIX OCHOB IapalIeNbHBIX BBIUHC-
neHnii. CynepKOMIIBIOTEPHBIC TEXHOJIOTHH JIOMIK-
HBI U3Y4aThCA B JUAJEKTUYECKOM PA3BUTHH OT Oa-
30BBIX OCHOB IAapaJUICIIbHBIX BBIYMCICHUN M TeX-
HOJIOTUH K Oolee CIOXKHBIM MOJCTSIM, METOAaM U
TexHoiorusM. llpenmaraeMele B pa3paboTaHHOM
CBone 3HaHUM TEMbI NPEACTABIISIOT OCHOBY JUIS
(hopMHUpoBaHUS KOHKPETHBIX 0a30BBIX KYpCOB TIO
(¢yHIaMEHTAIbHBIM OCHOBaM BBICOKOIPOHU3BOMIH-
TEJIbHBIX MapajIeIbHbIX BBIYMCICHUHN.

CynepKoMIbIOTEpHBIE TEXHOJOTHM  SIBIISIOTCS
AKTUBHO pa3BUBAIOLICHCA 00IaCThI0 Pa3paboOTOK U
uccienoBaHuil. M3yueHue TEKyIIEero COCTOSHUS,
TEHJICHINH U TEPCHEeKTUB Pa3BUTHUS JOJDKHO 00s-
3aTENPHO BKIIIOYATHCS B COJAEPXKAHHE YUEOHBIX
nporpamMm 1o CKT. IlpemiokeHHas peamu3aius
CBoma 3HaHWH IpeanosnaraeT AajbHEHIIEe yTOU-
HEHHE TEeMaTHK W HAMOJHEHUS KOHKPETHOTO CO-
JCPIKaHMS ¢ YUE€TOM 3THX TPeOOBaHHH.

O6pa3zoBanue B obnactu CKT HeBo3MOXxKHO 0O€3
OCBOCHHUSI H3y4aeMBIX TEXHOJNOTMH Ha IpPaKTHKE.
CylecTBeHHOE MECTO B 00pa30BaTENbHBIX MPO-
rpaMMax JOJDKHBI 3aHATh IPaKTHYECKHE KypChl U
nabopaTopHble paboThI, BHITIOTHEHNE KOHKPETHBIX
npoektoB 1Mo CKT. CtyneHtam nomkHA OBITH Ipe-
JIOCTaBJICHa BO3MOXHOCTh pabOTBl Ha CYyMEpKOM-
MBIOTEpPHBIX cucTeMax. CUTyalusi B 3TOM OTHOIIe-
HUM CYIIECTBEHHO OTJINYAETCS OT OOBIYHON Ipak-
TUKU HCIIOJB30BaHMS B y4eOHOM IpoIiecce Mepco-
HaNBHBIX KOMIIBIOTEPOB M pabouux ctaHuuil. Cy-
MEPKOMITBIOTEPHBIE CUCTEMBI TPEOYIOT 3HAYUTENb-
HOT'O BJIOKCHMS CPE/ICTB HAa MPUOOpETEeHHE U IOA-
JepkaHue (QYHKIMOHUPOBAaHUS. YUCIO YCTaHOBOK
CYHNEpKOMITBIOTEPHBIX CHCTEM Bcerjga OyIeTr orpa-
HUYEHHBIM. BcrnenctBue aToro mpeaiokeHHas B
npoekte cTpykrypa cucrembl HOLL CKT, obecne-
YUBAIOUIUX JOCTYI K pecypcaM CyIEepKOMIBIOTEp-
HBIX IICHTPOB, IO3BOJSIET PEUINTh INPOOJIeMy C
MPAaKTHUYECKUM O0y4YEHHEM CTYIEHTOB, IPEAOCTaB-
JISieT BO3MOXHOCTh pean3alud 00pa3oBaTEIbHBIX
IPOrpaMM BO BCEX yUCOHBIX 3aBEICHUAX, 3aUHTE-
pEeCcOBaHHBIX B MOAToToBKe crenuanictos no CKT,
HE3aBUCUMO OT HANM4MA y HUX JOPOTOCTOSIIEH
ammnapaTrypel.
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BakHpIM acmekToM, KOTOPBIH 00s3aTENbHO
JOJDKEH YYUTBIBAaTBhCA MpPU Pa3pabOTKE KOHKPET-
HBIX oOpa3oBarenbHBIX mporpamm mo CKT, sBus-
eTcsl UX MeXIUCUUIUIMHAPHBIN XapakTep. Hapsiny ¢
OTMEUYCHHBIMH BBIIIE TPeOOBAaHUSMU K 0a30BOMY
(dhyHIaMeHTaTbHOMY 00pa30BaHUIO, CYHEPKOMIIb-
IOTEpHBIC TEXHOJOI'MM IPEIIONaraloT HeoOXoau-
MOCTh H3YUEHHsI CMEXHBIX mucuuiumH. Cymep-
KOMITBIOTEpPHOE ~ MOJICTUPOBAHUE  BBIIOJIHACTCS
KOJUIGKTUBaMHM, KaK MPaBIJIO BKIIOYAIOIIUMH B
CBOH COCTaB CHELUAINCTOB-IIPEAMETHUKOB, MaTe-
MaTHKOB, pa3padaThIBAIONINX METOIBl PEIICHUS
MIOCTABJICHHBIX 3aJa4, U IPOrpaMMHUCTOB, peau-
3YIOIIUX MapajuIeNbHbIe aITOPUTMbI U MOJIEPKU-
BAaIOIINX IPOBEACHUE BBIYHCIUTEIHFHOTO HKCIEPU-
MEHTa Ha CYNEpPKOMIIBIOTEPHBIX cucTteMax. Cymep-
KOMIIBIOTEpHOE OOpa3oBaHUE JOJDKHO OOECIICYHUTh
OCHOBY JUISI TOTO, YTOOBI 3TH CIIEIMATINUCTHI TTOHH-
Manu JIpyr apyra. B mpoekre mpemmararorcst pas-
JUYHBIE GOPMBI JOIMONHUTEIBHOTO CYNEPKOMIIBIO-
TEpHOTr0 00pa30BaHUs, HAIIPABICHHBIC HA MEXIHC-
IUIUIMHAPHYIO ITOATOTOBKY CHEIHAIUCTOB. OMBIT
peann3ayy TaKUX IPOrpaMM IPOJEMOHCTPHPOBAT
UCKIIFOUUTENbHYI0 3((EKTUBHOCTE M BaXXHOCTh
9TOH (GOPMBI IESITENBHOCTH, MpEAaraeMoi B Mpo-
€KT€ CUCTEMBI CYIIEPKOMITBIOTEPHOTO 00pa30BaHHsI.

Ha ocnoBe moaroroBnenHoro Coma paspabo-
TaHBl NpEUIOKeHUs1 1o pacumpenuto dexepansb-
HBIX TOCYJApCTBEHHBIX 00pa30BAaTENBHBIX CTaH-
JApTOB TPETHEro MOKOJIEHHWs II0 HAalpaBICHUIO
010300 «dynmamenTtanbHas WHGOpPMATHKA M HH-
(opMaIMOHHBIC TEXHOJOTHI» Ui YIIIyOJIEHHOTO
nzyuenuss CKT, BeimomHeHa pa3paboTKa HOBBIX
y4eOHBIX KypCOB, IIPOBECHA MOTU(HUKALNS CyIIe-
CTBYIOIIUX YYE€OHBIX IPOrpaMM M KypCOB, IOATO-
TOBJICHBI W M3JaHbl y4yeOHBIE MocoOus. B umcio
y4eOHBIX KypCOB, pa3paboTka U MOAU(DUKAIHS KO-
TOPBIX Y€ BBINOJHEHA B PaMKax IPOEKTA, BOLLIH
CIIeAyIoIue OCHOBHBIE Kypchl: «llapamnenbHas
00paboTKa IaHHBIX», «BBICOKOIPON3BOAUTEIBHBIC
BBIUMCIICHHS. [UII MHOTOMPOLIECCOPHBIX MHOI0-
SIIEPHBIX cucTeM», «llapamnensHoe MporpaMMupo-
BaHHE ISl BBICOKONIPOM3BOJUTENBHBIX BBIUHCIIH-
TEJIBHBIX CUCTEM», «IHCTpyMEHTHI apajieIbHOro
MPOrpaMMHPOBAHUS B CHCTEMax ¢ oOmed mams-
TeIO», «llapayuienbHbple CHUCTEMBI 0a3 JAHHBIXY,
«PacnpenenenHbpie 0OBEKTHBIC TEXHOIOTUNY, «BbI-
YHUCIUTENbHAs (PU3KMKA U HAHOTEXHOIOTUNY. B pas-
paboTKe KypCcOB NMPHHSIIM y4acTHUE MPEICTaBUTENIN
Bcex HOL| CKT. YyeOHO-MeTOnMYECKHE MaTepra-
JIBI pa3paboTaHHBIX KYypCcOB MPEACTaBIICHBI HA caii-
T€ TMPOEKTa M JOCTYIHBI AJsl HCIOJIL30BAHUS B
y4eOHOM MpOLIeCCe BBICHIMX y4YEOHBIX 3aBEICHUI
Poccun. PaspaboranHble Kypchl YK€ BKIIIOYCHBI B
6a3oBble yueOHBIC IPOrpaMMbl YHHBEPCHUTETOB —
YYaCTHHKOB IpoekTa. JlanpHelimas pabota B 3Toi
YacTH MPOEKTa HaIpaBlicHAa Ha paclIMpeHue TeMa-

THUKU KypCOB, BKJIIOUasl TAKHE aKTyaJbHbIC HaIpaB-
JICHHS, KaK BBICOKOIPOU3BOIUTEIBHbBIC BBIYMCIIC-
HUS C HCIOJIB30BAHHMEM TpaUUecKUX IPOIEecco-
POB, METOABI MapajUICAbHBIX BBIYMCICHHUH, MpaK-
THUKYM TI0 CYTIEPKOMIIBIOTEPHBIM TEXHOIOTHSIM.
3amaya (GHOPMHUPOBAHUS METOAWYECKOH Oasbl
IpeAycMaTpUBaeT TakXke pa3paboTKy M H3IaHHE
cepun y4yeOHHKOB M y4yeOHBIX mocobuit «Cymep-
KOMITBIOTEpHOE 00pa30BaHue». 3a MEPBBIA Irof BBI-
MOJTHEHUSI TPOEKTa YK€ M3JaHO 6 y4eOHHKOB U
yueOHBIX TTocoOuit 3Tol cepun. Beero 3a Tpu roma
MIPOEKTa MPEToaraeTcs BKIIOYUTE B ceputo «Cy-
MEePKOMIBIOTEPHOE 00pa3oBaHuey Oonee 25 KHHT.
Jiis xoopAMHAIMU y4eOHO-METOAMYECKON J1es-
TENBHOCTH, OpraHu3anuu B3aumojeiictBus HOL]
CKT mo npyrum HampaBIEHHUSIM CO3JaHBI HECKOJIb-
KO DKCHepTHBIX Ipymnn. OCHOBHas 3agada dKCIep-
TOB 3aKJIIOYAETCS B BBIPAOOTKE MPEIOKCHUH MO
BBINOJTHEHNIO KOHKPETHBIX 3a7a4 MPOeKTa M Ipo-
BEICHUH HKCIEPTU3B! pa3padaThIBaeMbIX YIeOHBIX
MIPOTPaMM C YYETOM OIbITa KOHKPETHOI'0 y4eOHOT 0
3aBezieHUs. [Ipumepom 3¢ eKTHBHOCTH B3aUMOACH-
ctBus co3ganHbpix HOLL CKT siBnsiercst pazpaboTka
9KCHepTHOM rpynmoil CBoJa 3HAHWH U yMEHUH.

2.3. Peanuzayus 0Opazo8amenbHbix Npoepamm.
B mpoekre mpenmnaraercst HeCKONbKO GOpM peau-
3anuy pa3pabaThIBaeMbIX 00pa30BaTEIbHBIX IPO-
rpamm B obnmactu CKT. Ilpexne Bcero, paccmart-
pHUBaeTCs peanu3alys Y4eOHBIX NMPOTrpaMM U Kyp-
coB o CKT 1 MOATOTOBKU CIEIHAJIHCTOB B
paMKax OCHOBHBIX 00pa3oBaTeNbHBIX MporpamMm. C
1o mempio B 2010 romy Obutm paspaboTaHbI
MPEATIOKEHUST IO OOHOBJICHHIO 00pa30BaTEIbHBIX
CTaHJapTOB MO psAAy crHeruaibHocTe. B TedueHue
MIEPBOT'0 TOJ[a BBINOJHEHUS MPOEKTa OBUIO MOATO-
ToBJIeHO Oonee 100 BBICOKOKBATH(PUIIMPOBAHHBIX
cnenuanuctoB B oonactu CKT u ux npuiaokeHui.
B nrone 2011 roga cocTosuluCh NEPBBIE BBITYCKU
CHELHAINCTOB, KOTOPHIE B TCUEHHE 3aBEPIIAIOIIETO
roga OOydYeHHsI H3y4yalld CYNEpPKOMIIbIOTEPHBIE
TEXHOJIOTUH C HCIIOJIB30BAHUEM Pa3padaThIBAEMBIX
B MPOCKTE Y4eOHBIX MaTepuanoB. Tak, HampuMmep,
okono 250 BBIMYCKHHKOB (hakyinpTeTa BBIUHCIIH-
TEJIFHON MaTeMaTHKu U kuOepHeTukd MI'Y B ¢es-
pane — ampenie 2011 roma mpomumm oOydeHue MO
KypCcy «AKTyaJbHBIC NPOONEMBI NPUKIATHON Ma-
TeMaTuku. CyNnepKOMIBIOTEPHBIE TEXHOJOTHM».
BaxHbIM 351eMEHTOM O0y4eHHs SBHJIOCH TO, YTO
BCE CTYICHTHl IONYYIJIM JOCTYH M BBIIOIHSIIN
MPAaKTHYECKUE 3aJaHUs Ha CYHEpKOMIIBIOTEPHBIX
cucremax, Bxomsamux B HOLl MI'Y «Cynepkom-
MBIOTEPHBIC TEXHOIOTHIY.

OxHo#l U3 BaKHBIX (POPM peann3anuu pa3zpada-
THIBAEMBIX B IIPOEKTE 00pa30BaTEIBHBIX IPOrPaMM
SBIISIeTCSl  (POPMHUPOBAHUE CIELHUATBHBIX TPYIII
oOyuaembIx. JTa Qopma mpeanonaraer padboTy c
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PasIUYHBIMU IEJIEBBIMH TPYNIIaMH: CTyICHTaMH,
MarucTpaMu, aclHUpaHTaMH, HpernofaBaTeIsIMU,
CHELHAIMCTaMH — U TIPOBEIeHHE 00yUICHUS TI0 pa3-
JUYHBIM crenuanu3auusaM. Jannas ¢opma moaro-
TOBKM CIICHUAIMCTOB YYUTHIBACT MEKIUCIIUILIU-
Hapublit xapakrep CKT u mo3Bonsier B CkaTble
CPOKHM OCYIIECTBUThH BBIIYCK BBICOKOKBATH(HUIIH-
POBaHHBIX CHENUANNCTOB, CIOCOOHBIX pa3BUBATDH U
s¢pdextuBHo mpumenats CKT mpu mposeneHuu
¢byHIaMEHTANbHBIX U MPUKIIATHBIX HUCCICIOBAHHM,
BHEZIPATh MX B IPOMBIIUICEHHOCTh U 3KOHOMHUKY.
[Iporpamma (GopMHUpOBaHUS U MPOBEACHUS 00yde-
Hus cneurpynn B pamkax cucremsl HOLL CKT
onupanack Ha pelICHHE TEeKYIIUX 3a/1a4 OpraHu3a-
Uil Hayku u obpasoBanus Poccuum c oOs3atens-
HBIM y4ETOM MHPOBBIX TEHICHIUI pa3BUTHUSA KOM-
MBIOTEPHBIX ~ TexHoJormi. IlpooOpazom  Takoit
(hopMbl 00yUYeHHS SIBUJIOCH CO3JIaHWE 10 WHHUIIMA-
TuBe pekropa MI'Y akanemuxa B.A. CagoBHHuero
B okTs10pe 2009 roma crenrpynmsl «CymnepKoMITb-
0TepHble TexHosorun» B MI'Y. Unes coznanus
cnenrpynn kak s¢dextuBHas ¢opma 00ydeHUS
OKa3ajlach yCHEIIHOM 1 Oblia HCIONB30BaHa B IIPO-
exre. B 2010 r. B pamkax BBIIOJHEHHUS IIPOEKTa
ObUTO CHOPMHUPOBAHO 6 CHEIHATBHBIX TPYMN BO
Bcex HOLL CKT. B nexabpe 2010 roma cTyaeHTHI
cneurpynnsl MI'Y B paMmkax o0ydeHHs MO Ipo-
rpamme  «Pa3paboTka  cBepxmacmTabupyeMbIX
IporpamMm» IOJYYUJIM JOCTYI K CaMOH MOILHOM
BBIYMCIIUTENBHON cucTeMe Poccuu — cynepkoMIb-
fotepy «JlomoHOCOBY. IlomydeHHBIN OMBIT 00yde-
HUS CHEUTPYII HOATBEPANUIT BBICOKYIO 3((EeKTHUB-
HOCTB 3TOH (POPMBI pean3annu 00pa3oBaTeIbHBIX
nporpamm 1o CKT. YcnemHocTs co3manus cren-
TPy BO MHOTOM OOYCIIOBJICHA BBICOKOH MOTHBa-
nueil o0ydaeMbIX, HaJlMYUEeM y HUX Mpogeccuo-
HaJBbHOHN MOATOTOBKH B KOHKPETHBIX HAYYHBIX 00-
nactsax. CoBMecTHOe OOydeHHE IpelcTaBUTeel
Pa3sHBIX CHENUANBHOCTEH CIOCOOCTBYET B3aHMMHO-
My OOOTamieHHI0 3HAaHWSIMH, O00ECleYnBaeT BO3-
MOXHOCTB TIOATOTOBKU OYIYITUX CIEIHAINCTOB I10
CKT x pabote B OZIHOI KOMaH/I€.

Baxnoii ¢opmoit peamuzanuu 00pa3oBaTEIb-
HBIX IPOTpaMM IIPOEKTa SBISIOTCS IPOrPaMMBI
MOBBIIICHNS KBATM(UKAIMK IPEHNOAABATEIBECKOIO
cocraBa. Bo Bcex cozmannbsix HOILL CKT paspabo-
TaHB! y4eOHBIC IPOrpaMMBbI Ul IIOATOTOBKH U IIe-
PEIIOATOTOBKH  MPOQECcCOPCKO-TIPENoaaBaTeIbCKO-
ro cocraa. Ilo pa3pa®oTaHHBIM Yy4EOHBIM IIpPO-
rpaMMaM Toibko B 2011 roxy mpomun oOy4deHue
npenofaBatenu u3 13 By3zoB Poccun. bombmioi
OIIBIT peaju3alyu TaKux nporpamMm B Hukeropon-
CKOM TOCYIapCTBEHHOM YHHBEPCUTETE CIOCOOCT-
BOBaJI pa3paboTKe M YCIEIIHOW peanu3aluu Ipo-
rpaMM HOBBIIICHUS KBATM(UKAIMM B CO3JaHHBIX

HOLI CKT.

B pamMkax mpoekra MIperycMOTPEHO AajbHEM-
mee passutHe dopm obyuenus CKT. Onmoit us
TakuxX (OpM SBIISETCS IUCTAHIIMOHHOE O0y4eHHE.
B 2011 rony nposeneHa HadalbHas MOArOTOBKA B
00JIaCTH CYNEPKOMITBIOTEPHBIX TEXHOJOTHH C HC-
MOJIH30BAaHMEM TEXHOJIOTHI AUCTAHIIMOHHOTO 00Y-
YEHUS MO MporpaMme «BBICOKOITPON3BOAUTEIBHBIC
BeruncieHus». Okono 100 yenoBek MPONIIH JIHUC-
TaHIIMOHHOE O0ydYeHHe IO 3TOM mporpamme, pea-
nu3oBaHHo# Ha 6a3e HOL] CKT B HHI'Y.

O¢ddexrtuBHON PopMoil HayaTBHOTO BXOXKIE-
HUS B 00JIaCTh CYNEPKOMIIBIOTEPHBIX TEXHOJIOTUI
ctan VIHTepHET-yHUBEPCHUTET CYIEPKOMIBIOTEp-
Hbix TexHonorui (http://hpcu.ru). Ha ero 6asze B
2010 romxy Oomee 70 ciymarteneidl MPOILIH MOATO-
TOBKY B PEKHME AUCTAHIMOHHOTO O0Y4YCHUSI.

OnHolf W3 TOMYNISAPHBIX M BOCTPEOOBAHHBIX
(hopmM peanuzaiu 00pa3oBaTENbHBIX MPOrPAMM IO
CKT sBnstoTcss MOJNOJECKHBIE HAYYHBIE IIKOJBI.
VYdacTue B IIKOJaX CTYAEHTOB, aCIHHPAHTOB U MO-
JIOABIX YYCHBIX U3 PA3IMYHBIX YIEOHBIX 3aBEACHUN
MO3BOJISICT CYIIECTBEHHO DACIIMPUTh PAMKHU Jes-
TeapHOCTH co3aaBaemoii cucrembl HOL[ CKT 3a
IIpesienbl By30B — yJacTHHKOB IpoekTa. Ha ocHOBe
HOLl CKT x HacrosimeMmMy MOMEHTY YJIaloch
chOopMHPOBATH CUCTEMY PETYIISIPHBIX MOJOACKHBIX
IIKOJI B pa3nuyHbIX perumoHax Poccum: CIIOI'Y
HUTMO (ampens), MI'Y (uronb—utoins), HHI'Y (ok-
1s16pp), TI'Y (mexabpp). YueOHBIE NPOrpaMMBI
IIKOJI CYIIIECTBEHHO OIHPAIOTCS HA OIBIT peau3a-
UM JPYTUX 00pa30oBaTENbHBIX MPOTpPaMM, MIOATO0-
TOBJICHHBIX MO MpPOeKTy. OTIHYUTENbHONH 0COOCeH-
HOCTBIO Y4EOHBIX NPOrpaMM IIKOJI SIBJISETCS IIH-
pOKOE ydacTHEe B TPOBCICHHM JICKIHH, MacTep-
KJIaCCOB U TPAKTUYECKUX 3aHATHH CIICIHaINCTOB
13 BEAyIIUX KOMIIAHUH — JIUAEPOB KOMIIBIOTEPHOM
WHAYCTPUH U 3apyOe’KHBIX YyYEHBIX. TpamurnoH-
HOE€ ydJacTHe B IIIKOJIAaX TaKUX KOMIaHUH, kak Intel,
IBM, NVIDIA, «T-ITnatdgopmbl», MO3BOISET Ole-
PaTUBHO BHEIPATH B 00pa30BaTeIbHBIC IIPOTPAMMBI
nocneanue poctwxkenus B oomactu CKT. B momo-
JIeKHBIX HAYYHBIX IIKOJaX, opraHu3oBaHHeIX HOL]
CKT, npunsuin y4yacTue 3apyOexHbIe YUeHBIE U IIpo-
¢deccopa: T. Crepmunr (CILIA), K. Coca (CIHIA),
Bb. Mop (I'epmanus), I1. Cnoot (Il'omnanaus). Yya-
CTHUKAM JIETHEH MOJIOIEKHOW IIIKOJIBI, KOTOpas
npouuia B utoHe 2011 roga 8 MI'Y, Obia ipenocTas-
JICHa BO3MOKHOCTB BBIXOZIa Ha CYIEPKOMITBIOTEPHbIE
CHCTeMBI BBIYUCITUTENBHOTO 1eHTpa T. FOmux (I'ep-
MaHMs1). YUHTHIBAas YHHUKAJIbHBIC BO3MOXKHOCTH,
MIPEAOCTaBIIEMbIE MOJIOJCKHBIMH IIKOJIAMH  JUIS
HHTETPallid POCCHICKOr0 CyNEepKOMIIbIOTEPHOIO
00pazoBaHus B MEXIyHAPOIHbIE IPOrPaMMBI, II1a-
HUPYETCsl OpraHu3alus CUCTEMBI NPOBEICHUS Me-
KIYHAPOTHBIX MOJIOJCKHBIX IIKOJI C Y4acTHEM
BEAYIINX €BPONEHCKUX CYNEPKOMIIBIOTEPHBIX IEH-
TPOB U YHUBEPCUTETOB.
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2.4. Bzaumooeticmeue ¢ opeanuzayuamMu HayKu,
npomvluLienHocmu u o6usneca. MedcOyHapooHoe
compyoHUYecmso u UHGOpMUposanue obuecmaa.
[IpencraBieHHble pe3yabTAaTHl KAacalOTCS BasKHOMN
YacTW TPOEKTa, CBS3aHHOW C pa3paboTKoW W pea-
nu3anuei 00pa3oBaTeNbHBIX IPOrpaMM CO3JaHHOU
cuctemsl HOLL CKT. Kpatko octaHoBUMCSI Ha He-
KOTOPBIX pe3yNbTaTax Mo APYTHM 3a/adaM IIPOeKTa.

Baxknoli 3ajauell mpoekTa sBJISETCS HMHTErpa-
U (QyHIAMEHTAIBHBIX M IPUKIATHBIX HCCIEN0-
BaHUU W 00pa3oBaHHs B OOJNACTH CYNEPKOMIIbIO-
TEpHBIX TEXHOJOruH, B3aumozeiictsue ¢ PAH,
MIPOMBIIIUIEHHOCTBIO M On3HEecoM. VIMEHHO 3a cuer
TECHOI'O B3aMMOZEUCTBUA C HAYKOH, IIPOMBIIIUIEH-
HOCTBIO U OHM3HECOM €CTh BO3MO)KHOCTH BOBPEMS
cMelIaTh aKIEeHThl B OpraHM3aIliy Iporecca o0y-
YCHUS, a TaKKe ONECPaTUBHO pearupoBaTh Ha 3a-
MPOCBl CO CTOPOHBI pabortomateneir. [Ipumepom
peanu3anuy 3TOM 3aJadyd SABJSIETCS NPOBEICHHE
©KCETOTHBIX KOOPAWHAIIMOHHBIX COBEIAHUM Iper-
CTaBUTENEH By30B, HAay4HbIX MHCTUTYyTOB, WT-
komnanuii. B nmexabpe 2010 roma B coBemaHuw,
npoBeaeHHoM Ha Oaze HOI[ «CynepkommbroTep-
Hble TexHonorun» MI'Y, npuHsIM yyacTHe OKOJIO
150 genoBex u3 Oonee yem 30 opranmsanumii. Ha
COBCIIAHUH O0CYXAaJINCh NPUOPUTETHHIC HAIPaB-
nenns pa3zButuga CKT B Mupe u HampaBIeHUs pas-
BUTHSI CHCTEMbI CYIEpKOMIIBIOTEPHOT0 00pa3oBa-
HUS B CTpaHe.

MeayHapoIHOE COTPYAHHYECTBO PaccMaTpH-
BaeTcs B MPOEKTE KaK BakKHAs 3ajjadya, MO3BOJISIO-
I1asi KHTETPUPOBATHCS B MEXIYHAPOAHBIH 00pa3o-
BaTeNbHBIN Ipoluecc. B pamkax BbIIOIHEHHS NIPO-
€KTa JOCTHUTHYTHI COIJIAIIEHHUS CO MHOTMMH 3apy-
OeKHBIMH YHUBEPCUTETAMH IO Pean3alil COBME-
CTHBIX oOpa3oBaTenbHbIX mporpamm mo CKT.
[IpumepoM Takoro COTpyAHHYECTBA SIBISIOTCS CO-
BMECTHBIE 00pa30BaTEIbHBIC MPOTPAMMEI, OCYIIe-
crBisiemble HOL] CKT Ceepo-3amagHoro dene-
paIBHOTO OKpyra: MarucTepckas Iporpamma Io
HanpasieHnto  «Computational — Science  for
Multidisciplinary Researchy» (coBMecTHO ¢ yHHUBEp-
CHUTETOM T. AMcCTepJaM) W Iporpamma JIBOHHOMN
aCUpaHTypsl B 00NAacTH CYNEPKOMIIBIOTEPHBIX
TexHonorui. Jlnsg ux peanusanuu B cocraBe HOLJ
«CKT-CeBepo-3amam» OTKphiTa MeXIyHapOaHAS
abopaTopusl TEPCHEKTUBHBIX BBIYHCIUTENBHBIX
texHonoruit (Advanced Computing Lab) mon py-
koBozcTBoM Tpodeccopa I1. Crmoora — nmaypeara
KOHKypca TPaHTOB Ha IIPUBJICUCHUE BEIYIIUX MH-
POBBIX YUYEHBIX B POCCHICKHE yUEOHBIC 3aBEACHHS.
C uenbio NPOJBIKCHUS 3THUX MHHUIMATHB B HUIOHE
2011 r. B Cankt-Ilerepbypre mpoBeneHa Mexmy-
HaponHas Iukona-cemuHap «Advanced Technolo-
gies of Supercomputing and Software Engineering» ¢
yJIacTHEM BeIyIIMX MHOCTpaHHBIX yueHbIX (b. Meii-
ep, T. Kacku, JI. Jlaunmay, I1. Cnoor, A. 3acnas-
ckuil, 10. Tummonen).

B paMkax BBITIOJIHEHHSI IPOEKTa OPraHU30BAHO
ydJacTue 3apyOeKHbIX YUCHBIX B UTCHUH JICKIIUH 110
TEMaTHUKE BBHICOKOIIPOU3BOAUTEIBHBIX BBIUHCICHUN
U CYNEpPKOMIIBIOTEPHBIM TEXHOIOTHSIM. B okTs10pe—
HosiOpe 2010 roma B MI'Y, HHI'Y u CIIoI'Y
WTMO mnpomy BBICTYIUICHHS. OIHOTO M3 CaMbIX
W3BECTHBIX CIECLHUAIICTOB B OOJACTH CYIEPKOM-
MBIOTEPHBIX TexHONOruil B Mupe Tomaca CrepiuH-
ra (CIHA). B urone 2011 roma B mpoBeneHUH Mo-
ToJIeXKHOM Hay4HOH mikonel B MI'Y mo paspabotke
CBEpXMaCIITA0HPYEMBIX TNPOrpaMM HpPHUHT yda-
CTHE W3BECTHBIM CIIELMAINUCT W3 KPYIHEHIIEro B
EBporie cymepkoMmbploTepHOro IeHTpa B I. FOmux
(I'epmanus) bepun Mop.

Jns nHGOpMHUpPOBaHUS OOIIECTBA O TOCTHXKE-
Husx B passutud CKT u mpuBieueHus TalaHTIH-
BOW MoJoAexu pa3paboTaHa M peann30BaHa CHC-
TeMa MEpOIpPUATHI IO MOMYJSPU3ALUU JTOCTHXKE-
HUM U MEPCHEeKTUB HCIIOIB30BAHUS CYIIEPKOMIIBIO-
TEpHBIX TEXHOJOTMH C NPUBICUCHHUEM CPEACTB
MaccoBoii uHGpopMmanuu. DTO W TpaAUIIMOHHBIE
CMU, takue kak razera «l[lomck» u xypHan «Cy-
MEPKOMITBIOTEPBI», 3TO M JJIEKTPOHHBIC W3JaHMS,
Harpumep cadt Komwuccun Ilpesuapenta PO
(http://i-russia.ru), wuHpOPMAITMOHHO-aHATUTHYEC-
kuii 1eHtp (http:/parallel.ru) u MHorme apyrue.
OTO U BBHITYCK CIECHUAIN3UPOBAHHBIX TEJICBU3UOH-
HBIX M pajauoleperad, 0ocoOEHHO YCHENIHO MOATo-
toBieHHBIX B TI'Y un IOVYpIl'Y. IlpoekTr akTuBHO
MPEACTABIIICA HA BECOMBIX M 3HAUMMBIX CYyIIEp-
KOMITBIOTEPHBIX MEPOIPHUSITHSX.

[Ipoekr 1Mo ¢GOpMHPOBAHHIO CHCTEMBI CYyIEp-
KOMITBIOTEpHOTro obpa3oBanusi B Poccun ObL1 OT-
MeueH KaK OJHO W3 3HAYMMBIX JOCTH)KEHHUH rofa B
3akmrounTenbHOM Jokiane T. CrepnuHra Ha oc-
HOBHOHM €BpOIMEHCKON MeXTyHapoIHOU KOH(epeH-
UM B 00JIACTU CYNEPKOMITBIOTEPHBIX TEXHOJIOTUI
International Supercomputing Conference-2011
(I"'amOypr, I'epmanms).

3akiaouenne

IIpencraBiieHHble  pe3ysbTaTbl  JOCTUTHYTHI
O6maromapst OONBIION M CIHaKEHHOH paboTe Bcex
YYaCTHUKOB TIpOEKTa. Mmes MOCTpOSHHs Haluo-
HaJbHOHM cHCcTeMbl 00pa3oBaHUsl B 00JIACTH CyIep-
KOMITIBIOTEPHBIX TEXHOJIOT U O6’be}II/IHI/IJ'Ia MHOI'ue
KOJUICKTHUBBI, TMPHUBIICKIIA K €€ Pean3aldiil MHOIO
MOJIOABIX U AKTUBHBIX Hmﬂeﬁ. 9TO MOXHO CUHUTATh
OJIHUM M3 YCIIEIIHBIX PE3YJIbTATOB IIPOEKTA.

BeImonHeHne IMpOEKTa HAMPaBICHO Kak Ha
obecrieueHre MOJArOTOBKH BBICOKOKBATH(HIIUPO-
BAaHHBIX CIICOHAJIMCTOB, TaK U Ha CO3JaHHEC YCTOﬁ-
YUBOM CHCTEMBI IIOArOTOBKH BI)ICOKOKBEU'II/I(I)I/I]_II/I—
POBaHHBIX KaJpOB B 00IACTH CYNEPKOMITBIOTEPHBIX
TEXHOJIOTUH M CHENUAIM3UPOBAaHHOIO IPOrpPaMM-
Horo obecmeuenuss. O0e COCTaBIISIONINE BaXKHBI, U
00€ ATH COCTAaBIAIOLIME 3aKJIALIBAIOT HEOOXOMIH-
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MYIO OCHOBY JUISl YCIIEIIHOTO Pa3BUTHS CyIIEPKOM- Ba)KHOH BeXOll Ha IMyTH K OCBOEGHHIO OyIyIIHX CY-
MBIOTEPHBIX TeXHONOrui B Poccum. MEPKOMITBIOTEPHBIX CHUCTEM 3K3a(IIONCHON MpPOou3-
[Mpoekt «Co3maHue cUCTEMBI MOATOTOBKH BbI- BOJUTEIBHOCTH.

COKOKBANH(UIIMPOBAHHBIX KaJpOB B 00JIACTH CY-
Paboma evinonnena npu noodepircke Munucmepcmea

MEPKOMIIBIOTEPHBIX TEXHOJOTHHI U CIelHaIu3UpO- .
oopa3zoeanus u nayku P®, zocyoapcmeennulii Konmpaxkm
BAaHHOI'O IPOrpaMMHOI0 obecrieueHus» ABIIETCS Ne 12.P04.11.0021.

DEVELOPMENT OF THE SYSTEM OF SUPERCOMPUTER EDUCATION IN RUSSIA:
CURRENT RESULTS AND PROSPECTS

VLV. Voevodin, V.P. Gergel, L.B. Sokolinsky, V.P. Demkin, N.N. Popova, A.V. Bukhanovsky

The paper presents an overview of the project «Creating a system for the training of qualified personnel in the field
of supercomputing technology and specialized software» of the Presidential Commission for Modernization and Tech-
nological Development of the Russian economy (http://i-russia.ru). Main project results include the establishment of a
system of research and educational centers for supercomputing technologies, developing educational and methodologi-
cal support for the system of supercomputing education, implementing educational programs for training, retraining
and professional development of personnel, developing the integration of basic and applied research and education in
the sphere of supercomputing technologies, expanding international collaboration and popularizing scientific know-
ledge in the area of supercomputing.

Keywords: high performance computing systems, supercomputing technologies, parallel computing, supercomput-
ing education, training.



