MunucrepcTBo npocsenieHus Poccuiickoit @enepannu
®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTENBHOE YUPEKICHUE
BBICIIET0 0Opa30oBaHuUs
«Y IbSTHOBCKUU TOCYIAPCTBEHHBIN M€IArOTUYECKUN YHUBEPCUTET
umenu U.H. YeaaoBa»

(®I'bOY BO «Yal'TlVY um. N.H. YabssHoBay)

dakynpTeT PU3NKO-MATEeMATHUECKOTO W TEXHOJIOTHIECKOTO 00pa30BaHUs
Kadenpa Briciieit MareMaTUKH

[OKYMEHT MOAM/CAH YTBEPXIAIO
STIEKTPORRON NOANNCHIO [TpopexTop 1o yueGHO-METOANUECKOH
Ceptucukat: 0233C9D60038B01AIE48CIA3FBB4AIDIF6 pa6OTe C.H. THTOB

Bnapeneu;: Tutos Cepreit Hukonaesuy
HencTteuteneH: ¢ 07.07.2023 o 28.04.2038

OCHOBBI BBICOKOITPOU3BOJUTEJIBHBIX BBIYNCJIEHUN

HporpaMMa y‘I€6H0ﬁ AUCHOUILIMHBI BApUAaTUBHOT'O MOJYJLA
«CHGI_[I/IaJII)HBIC pas3acibl HpGI[MGTHOﬁ obnacTu»

OCHOBHOU IpodeccroHabHON 00pa30BaTeIbHON MPOTPAMMBI BBICIIIETO
oOpaszoBaHus — IpOrpaMMbl OakajgaBpuaTa 1o HarpaBJICHUIO TOATOTOBKHU
44.03.05 [Nemarornyeckoe oopaszosanue (¢ AByMs IpOOMISIMUA HOATOTOBKH)

HaIpaBJICHHOCTH (Mpo(duIib) 00pa30BaTEILHON MPOTPAMMEBI
Marematuka. Mndbopmatuka
(ounast popma 0OyueHUs)

CocraBuTenu:

[piranoB A.B., mpodeccop kadenpbl
BBICIIICH MaTeMaTUKH

KypmmuoBa A.H., momeHT kadeapbl
BBICIIICH MaTeMaTUKHU

['onyOkoB A.B., goueHt kadeapsl
BBICIICH MAaTEeMaTHUKH

PaccMoTpeHo u 0100peHo Ha 3aceJaHuu YYEHOro coBeTa akyiabTeTa (PU3nKo-
MaTEMaTUYECKOr0 U TEXHOJIOTUYECKOro 00pa3oBaHus,
MPOTOKOJI OT «26» Mast 2023 1. Ne5

VibsgHoBck, 2023



MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuummuaa «OCHOBBI  BBICOKOIIPOM3BOAUTENBHBIX — BBIYMCICHUN»  OTHOCHUTCS K
JTUCIUIUIMHAM 4YacTH, (GopMHupyeMOl ydacTHHUKaMu 00pa3oBaTeiIbHBIX OTHolIeHUi, bioka 1.
Jucuumimael (MOTyIM) BapUAaTUBHOTO Moy sl «CriennanbHble pa3/ielibl MpeIMeTHON 001acTu»
yueOHOro IJlaHa OCHOBHOM MpodeccuoHaNbHON 00pa30oBaTeNbHOM MPOrpaMMbl BBICIIETO
o0pa3oBaHUsI — TPOTPaMMBbl MarucTpaTypbl 1O HampaBieHuto mnoarotoBku 44.03.05
[Temarornueckoe obpasoBanue (C AByMs MPO(UISMH TOATOTOBKH), HAPABICHHOCTH (TIPO(HIIB)
oOpa3oBaTenpHON IporpaMMel «Maremaruka. MHpopmaTuka», ouHol HopMBI 00yUECHHUS.

JucnunimHa onupaeTcs Ha pe3yibTaThl 00ydeHus, chopMUpOBaHHBIE B paMKaX JTUCIUILUINH
u mnpaktuk: [IporpammupoBanue, Kowmmbiotepnas rpaduka u  anumanms, OCHOBBI
MaTeMaTtndeckor oopaboTku nuopmaluy, YaeOHas npakTuka (TexHojorudeckas) [IpenmeTHbIi
MPAKTUKYM 10 MAaTEMAaTHKE.

Pe3ynbTarhl M3ydeHUs] TUCUUIUIMHBI SBISIOTCS OCHOBOM ISl M3YYEHMS TUCLUILUIMH JUIS
po(ecCHOHATTLHOM IESATEIIbHOCTH U MTPOXOXKICHHUSI TOCYAapPCTBEHHOW UTOTOBOM aTTECTAIIMH

1. IlepeyeHb NIAHUPYEMBIX pPe3yJIbTATOB 00yuYeHHs (00pa3oBaTe/IbLHBIX Pe3yJIbTATOB) MO
AUCUHMILINHE

Leab0 OCBOCHUS JUCIMIUIMHBI  SIBIISICTCS  MOJATOTOBKA  YYUTENs K  Oymyuien
MpoEeCCUOHAIBHON JIEATETbHOCTH: (DOPMUPOBAHHE CIOCOOHOCTH K TMPENOJAaBAHUIO Y4€OHOTO
npeMeTa JijIs pa3HbIX HAIIPABICHHUI OJrOTOBKY Ha Pa3HbIX YPOBHSIX 00pa30BaHMS.

3ajgavell OCBOGHHS UCIMIUIMHBI SBISETCS (POpPMUpOBAaHUE TMPEICTABICHUH O POJIH
CYNEPKOMIBIOTEPHBIX TEXHOJOTHI B MPAKTHYECKOW IEATEIBHOCTH M TPUKJIAIHBIX O0IACTSX,
OTpa6OTKa MHOHSATUITHOI'O arrmapara CynepKOMIIbIOTCPHBIX TCXHOHOFHﬁ, TEXHUKHN UCITIOJIB30BaHUA
BBICOKOIIPOU3BOJIMTEIBHBIX pacueToB, (OpPMUpPOBAaHHE U 3aKpEIUICHHE YMEHHsS pellarh
MPAKTUYCCKUC 3aJ]a41 Ha O6OPYI[0BaHI/II/I AJI BBICOKOITPOU3BOAUTECIIBHBIX PaCYCTOB.

B pesynbrate OCBOCHHS TpPOTrpaMMbl OOYYArOIIMHCS OJDKEH OBJIAJCTh CIICAYIOIIUMHU
pe3yapTaTaMu 00ydeHus (B TaOIUIE IPEICTABIEHO COOTHECEHNE 00pa30BATENbHBIX PE3YIHTaTOB
00yYeHHs 10 JUCIUIIMHE ¢ HHIUKATOPAMH JOCTHKEHHUS KOMITETCHITHH )

Kommerenmusa u
WHIUKATOPHI €
IOCTH)KEHUS B

OO0pazoBarenbHbIe Pe3yIbTaThl AUCHUTIIHHBI
(aTansl hopMuUpOBaHUS AUCITUTUIHHBI)

3Haer Ymeer BJIa/I€ET

JVCIIATUTAHE
[IK-11. Criocoben
UCIOJIb30BaTh
TEOPETUYECKUE U
MIPAKTUYECKHE
3HaHUS JUIS
MTOCTaHOBKHU U OP-1 OP-2
peteHus OCHOBHBIE TTOHATHS CaMOCTOSITENILHO U MO
UCCIIEIOBATENbCKUX | CYNEPKOMIBIOTEPHBIX | HAyYHBIM PYKOBOJICTBOM
3aja4 B MpeAMETHON TEXHOJIOTUH U OCYILECTBIISATH COOp U
obnactu (B O0COOEHHOCTH MX 00paboTKy uH(pOpMaLuH,
COOTBETCTBHH C UCIIOJIb30BaHUS,; UCTOJb3Ysl TEXHOJIOTHH
npodunem u OCHOBBI OPTraHU3alUU | BBICOKOTIPOU3BOAUTEIbHBIX
YPOBHEM O0y4YECHHUS) HCCIIEI0BATEIbCKON pacyeToB; MPOBOAMUTH
u B o0nactu JESITEIbHOCTH C HCCIIEIOBATENbCKYIO
o0pa3oBaHMsL. HCII0JIb30BAHUEM paboTy B COOTBETCTBUU C
NIIK-11.1. 3naer CYNEPKOMIBIOTEPHBIX | WHIWBHUYAJIbHBIM IIJIAHOM
OCHOBHBIE HAay4YHbIE TEXHOJIOTHH




TOHSATHSI U
0COOEHHOCTH UX
WCIOJIb30BAHUS,
METO/IbI ¥ TIPHEMBI
W3YYCHHS U aHAIIH3a
JIUTEPATyPhI B
MPEIMETHOMN
00J1aCTH; OCHOBBI
OpraHu3aIu
HCCIIeIOBATEIILCKOM
NeSTeNIbHOCTH,
OCHOBHBIC
HH(pOPMaLMOHHBIC
TEXHOJIOTHH ITOUCKA,
cOopa, aHaJIM3a 1
00pabOTKH JaHHBIX;
UHTEPIPETHPYET
SIBJICHUS U TIPOIIECCHI
B KOHTEKCTE OOIIeH
JTUHAMUKHA U
MIEPHOIU3AIUN
HUCTOPUIECKOTO
pa3BHUTHS IIPEIMETA,
C y4eToM
BO3MOYKHOCTH MX
MCIIOJIb30BaHUS B
X0/Ie TIOCTAHOBKH U
pelreHus
HCCIIEeIOBATENECKUX
3a1ad.

NIIK-11.2. Ymeer
CaMOCTOSITEITLHO U B
COCTaBe HAyYHOTO
KOJUICKTHBA PEIIaTh
KOHKpETHBIE 3a]]a41
npogecCuOHAITBHON
NesITeNIbHOCTH,
CaMOCTOSITEITEHO U
MOJ1 HAYYHBIM
PYKOBOJICTBOM
OCYIIECTBIATH COOP
1 00palboTKy
uH(pOpMaINH;
CIOCOOEH MPUMEHSITh
MOJTy4YE€HHBIC 3HAHUS
TUTS1 OOBSICHEHUS
aKTyaJIbHBIX
npobieM u
TEHACHIIUNA Pa3BUTHUS
TpeIMeTa;
MIPOBONTH
HCCJICIOBATEILCKYIO




paboty B
COOTBETCTBHH C
WHIUBHyJIbHBIM
IUIAHOM.

2. O0beM TUCHUILIUHBI B 324eTHBIX eIMHUIAX C YKa3aHHEeM KOJIHYeCTBA aKaJleMUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 PadoTy 00y4alolmMxcs ¢ npemnojgaBareieM (1o
BH/IaM YYeOHBbIX 3aHATHI) U HA CAMOCTOATEJIbHYI0 PadoTy 00y4aroIuXxcs
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3. Conep:xkanue THCHUIMJIHHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeedeHH020 Ha HUX KOIUYECMEA AKADEMUUECKUX HACOB
U 6UO008 YUeOHBIX 3aHAMUIL

KomnnyectBo yacoB 1o ¢opmam opraHu3anuu
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CynepKoMIBIOTEpPHBIE TEXHOJIOTUH U UX 9 5 10
UCIIONIb30BaHHE
OCHOBBI IAPAJIETBHOTO POrPAMMHUPOBAHMSI 6 — 12 20
OcHOBBI paOOTHI Ha BBIYUCIUTEIBHOM KIlacTepe 4 — 6 10
Bcero no gucuuniune: 12 - 20 40

3.2. Kpamkoe onucanue cooepiycanus mem (pazoenos) OUCUuUnIuHbl
Kparkoe cogep:xanue Kypca

Tema 1. CynepkoMnblOTepHbIe TEXHOJOTHH M MX HCIOJIb30BaHUe

Bricokomnpon3BoiuTeNbHbIE  BBIYMCIAEHUS U cUCTeMbl. (OCHOBHBIE  apXUTEKTYpbI
BBICOKOTIPOU3BOUTENbHBIX BBIYMCIUTEIBHBIX CHCTEeM. Bbrancnurenshbele kiactepbl. Cdepsl
MPUMEHEHHUS CYyNePKOMIIbIOTEPHBIX TEXHOIOTH.

WNuTtepakTuBHas opMa: rpynmnoBasi IUCKyCCHs.



Tema 2. OcHOBBI Napa/lIeJILHOTO NPOrPAMMHUPOBAHUS

[TapannensHbple BbluMcaeHUSs. OCHOBHBIE TEXHOJOIMU MapajUIeIbHBIX BBIUMCICHUH.
OCHOBBI TEXHOJIOTUHM MapauieNbHOro mnporpammupoBanus OpenMP. OCHOBBI TEXHOJIOTHH
napajuieIbHOro mporpammupoBanus MPI.

WNuTtepakTuBHas (hopMa: rpymnmnoBas IUCKYCCHs.

Tema 3. OcHOBBI pad0THI HA BHIYUCJIUTEILHOM KJIacTepe

OcHoBuble KoMaHbl Linux. TTopsmok paboThl Ha BBIYKCIMTENBHOM Kiactepe. Padora ¢
nporpammoit PUTTY: aBropu3amus Ha KiacTepe, CO3/IaHNue U peAaKTHpOBaHUE (alIOB U MATOK.
Pab6ora ¢ nporpammamu FileZilla u WinSCP: 3arpy3ka ¢aiiioB Ha BEIYHCIUTEIILHBINA KIIACTEP U
BBITPY3Ka  pe3yibpraToB. KoMnwisiims W 3alyCK  OpOrpaMM  Ha  BBINOJHCHUE.
BbICOKOTIPOU3BOAUTEIBHBIN PEHICPUHT.

WutepakTuBHas Gopma: paboTa B MUKpOTpyIIIax.

4. IlepeyeHb Yy4eOHO-METOAMYECKOr0 oOeclevyeHHUs] [JIsI CAMOCTOSITEbHON PadoThI
o0yuyaruuxcsi Mo JUCHUNJINHE

CamocrosTenbHas paboTa CTYJIEHTOB SBJISETCS 0CO00H (OpMOM OpraHu3aluu y4eOHOro
nporecca, MPEACTaBIIOMAs CO0OM  IUIAHMPYEMYIO, I[O3HABATENbHO, OPraHW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTelbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIIEMYI0 0€3 TMpsAMOM  IOMOINM  IPEroJaBaTelIs.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIICHHE W yriIyOJeHHe MOJIyYeHHBIX 3HAHUH M HABBIKOB, IMOMCK W NPHOOpETEeHHE
HOBBIX 3HaHUI, a TAK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOALIMM 3aHATUSIM
u 3adety (3k3ameny). OHa mpeaycMaTpuBacT, Kak IpaBmiio, pa3paboTKy pedepaToB, HATUCAHUE
JIOKJIA/IOB, BBIIIOJIHEHHE TBOPYECKMX, WHAMBHUIYAIbHbIX 3a/laHUM B COOTBETCTBUHU C y4eOHOIl
POTPaMMOi (TEMaTHYECKUM TUTAHOM M3y4YCHHS TUCHUILTUHBI). TeMa sl TaKOTO BBICTYIUICHUS
MOKET OBITh MpEeJIOKEHa IpernojaBaTesaeM WM H30paHa caMMM CTYJEHTOM, HO MaTepuali
BBICTYIUICHUSI HE JOJDKEH IyOJIMpoBaTh JIGKIMOHHBIA MaTtepuan. PedepaTuBHBIH MaTepuai
CIIY’)KUT JIOTIOJIHUTENbHOW MH(poOpManued s padoThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHas
IeNTb JAHHOTO BHA pabOTHI COCTOUT B OOYUEHHH CTYACHTOB METOJIaM CAMOCTOSITEIIHHON paObOTHI
¢ y4eOHbIM MaTepuasioM. JIJIsi MOJHOTHI YCBOGHHUSI TEM, BHIHECEHHBIX B MPAKTHUYECKUE 3aHSTHS,
TpeOyercs paboTa ¢ TepBoMCTOYHMKaMU. Kypc mpeaycMaTpuBaeT CaMOCTOATENbHYIO paldoTy
CTYAECHTOB CO CIEeUUaIbHOM JuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNIbHas paboTa
CTY/ZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBHIIOJIHIECTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U 1IeJICHAIIPABIEHHO.

3amaHus UIsi CAaMOCTOSITEIIHHON Pa0OTHI MTPeyCMaTPUBAIOT UCTIONB30BaHNE HEOOXOIMMBIX
TEPMUHOB ¥ MOHATHH 1O npobiemaTuke Kypca. OHM HALEIMBAIOT HA MPAKTHUECKYIO0 paboOTy 1Mo
NPUMEHEHHIO U3y4aeMOro Marepuana, mouck oudinorpapuyeckoro Mmarepuaia U 3JIeKTPOHHBIX
UCTOYHHUKOB HMH(OpMaIMM, WIIIOCTPATUBHBIX MaTepuanoB. 3aJaHHUs O CaMOCTOSTEIbHOU
paboTe aroTcs o TeMaM, KOTOpble TPeOYIOT JOTOIHUTEIBHON TPOPadOTKH.

OO6umii 00beM CcaMOCTOSATENBHOW pPAa0OThl CTYAEHTOB MO JAMCLUUIUIMHE BKIJIIOYAET
ayJUTOPHYIO M BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEYCHHE CEMECTpa.

AyIuTOpHas caMOCTOsTENIbHAS paboTa OCYIIECTBISIETCS B (JOPME BBIMOIHEHUS! TECTOBBIX
3aJjaHAl, Keic-3a7ad, MHChMEHHBIX MPOBEPOYHBIX pabOT M0 MUCHHIUIMHE. AyYAHTOpHAs
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepUaNoOB, KeWc-3ahay Mo pasjeiam
JIVICIIATUTHHBL.

BaeaynutopHas camocTosiTenbHas paboTa ocylecTBisieTcs B hopmax:

— TOATOTOBKH K YCTHBIM JIOKJIafiaM (TIOATOTOBKa pedepaToB);
— pelieHue 3a/a4 (JIOMalIHUX 33aHUH) [0 U3y4aeMbIM TEMaM;
—  BBINOJIHEHHE TPYNIIOBBIX HHTEPAKTUBHBIX 3aJaHUH.



OC-1. CamocrosiTesibHasi paboTa

Tembl T0KIIa10B:
Takconomust OauHHa.
Knacreps! kinacca beoBynb.
Crucku TOP500 u TOP50 CHI'.
CucTeMbl OXJIaXK/ICHUS BEIYMCITUTEIBHBIX KJIACTEPOB.
[IpumeHeHue CynepKoOMIIbIOTEPOB B 00pa30BaHUH.
CucreMsl paboThI ¢ OYEPEIIMU 3a7au.
TexHomorust mapasuienbHoro nporpammupoBanus CUDA.
[Tpumep yMHOKEHHSI MATPHIIBI HA BEKTOP C HCIOIb30BaHueM TexHoiaorun OpenMP.
[TpumMep yMHOXKEHHS MaTPHIIbI HA BEKTOP C UCIIOJIb30BaHUeM TexHonoruu MPI.
. IlpuMep UCTIOTB30BaHMSI BBIYUCIUTEIBHOTO KIacTepa JijIsl BBICKOIIPOU3BOIUTEIIHHOTO
pEeHIEpUHTA.

CoNoA~WNE

[EEN
o

OC-2. CamocrosiTesqibHasi pabora

[TpuMepHBIif BApHAHT KOHTPOJIBHOTO 33 IaHHS:
1. Ha s3pike C++ HammcaTh HporpamMmy MapajuieIbHOTO YMHOXKEHHS ABYX MAaTpHIl C
ucronb3oBanueM texHosoruun OpenMP.
2. IlpoBectn wuccinemoBanue dS(PPEKTUBHOCTH MPOrPaMMHON peanu3anuu  (yCKOpEeHUe
BBIYUCIICHHUI B 3aBUCMOCTH OT pa3Mepa MaTpuIl) Ha Ha0Ope CIy4ailHO CreHepUPOBAHHBIX
KBaJIpaTHbIX MaTpwuil THmna double.

OC-3. CamocrosiTesibHass padora

IIpuMepHBIil BApUaHT KOHTPOJIBHOTO 3aJaHMS:
1. Ha s3pike C++ HammcaTh HporpamMmy MapajuIeIbHOTO YMHOMKEHHMS JABYX MaTpull ¢
ucnoip3oBanueM TexxHosorun MPI.
2. CxkoMOuIupoBaTh MPOrpaMMy Ha BIYUCIUTENbHOM Kiactepe Yl TIV.
3. Tlpoectm wccienoBanue d3PQPEKTUBHOCTH MPOTPAMMHON peanu3anuu  (YCKOpEeHHe
BBIYMCIICHUH B 3aBUCMOCTH OT pa3Mepa MaTpHull) Ha Habope ciyyailHO CreHepHpOBaHHBIX
KBaJIpaTHBIX MaTpwuil THmna double.

OC-4. Tect
TecT M0 OCHOBHBIM TeMaM JUCIHUILIMHBI, TPUMEPHBIA BapUAaHT BOMPOCOB IMPEJICTABJICH B
DOC.

ﬂﬂ}l CaAMOCmOAMENbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂuuepel<omendyemc11
UCnoib3oeamas yueﬁno-memm)uuecxue mamepuaiiol:

1. IpranoB A.B., I'onyOoxoB A.B. OCHOBBI CyNEepKOMIBIOTEPHBIX TEXHOJOTHH: ydeOHO-
METOIMYECKHEe  PEKOMEHJAlMU I8  MarucTpaHTOB  HAMpaBlIeHHUs  MOATOTOBKH
«Ilemarornueckoe oopazoBanue» / A.B. llpiranos, A.B. I'omyOkoB. — YnbsrHoBck: Yal'TIV,
2017.

5. l'[pnMeprle OLICHOYHBbIC MaTEpUaJbl JJd TMNPOBCACHHUA TEKYIIEro KOHTPOJIA
yCneBaeMoCTH U npOMemmimoﬁ aTTeCTalluu 06yqamumxcs1 Mo AMCHUIIJIMHE

Opraﬂuaaunﬂ U MPOBEACHUE AaTTECTAIUU CTYACHTA

®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIIEHHE OO0ydarouemMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUN, HO Ha BBIPAOOTKY KOMIETEHIMI — AMHAMUYECKOro Habopa



3HAHWW, YMEHUH, HABBIKOB M JINYHOCTHBIX Ka4e€CTB, KOTOPBIC IO3BOJAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE TPY/AA U YCHEUTHO NPO(pECCHOHATIBLHO PEaIn30BhIBATHCS.

B mpouecce oOneHkM HEOOXOIMMO MCIOJB3YIOTCA Kak TPaJULMOHHBIE, TaK M
WHHOBAI[OHHBIC THIBI, BUIBI U (QOpPMBI KOHTPOJsS. [IpH 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B PpYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHBIE
CpeCcTBa aialTUPOBAHBI Ui IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Ilesb npoBegeHHs aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTENbHOW IPOTrPaMMBI
JUCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTo4HAs1 ATTECTANMA OCYLIECTBIIACTCSA B KOHIE CEMECTPA U 3aBEPILACT U3yUECHUE
JUCIUTUIMHBL, TTIOMOTAET OLEHUTHh KPYIHBIE COBOKYMHOCTH 3HAaHUM M yMeHU#, (opMUpOBaHHE
OIPEICICHHBIX KOMIICTCHIIUN.

OLEHOYHBIMM  CPEICTBAMU TEKYILIErOo OLICHUBAHMS SBISIOTCS: JOKJIAA, TECThl 11O
TEOPETUYECKUM BOIIPOCAM JUCLUILINHBI, 3aIUTa IPAKTUYECKUX paboT u T.11. KoHTposb ycBOeHUs
MaTepuaia BEAETCsS PEryjaspHO B TEUEHUE BCErO0 CEMECTpa Ha IPAKTUYECKUX (CEMHUHApCKUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

Ne
/o

CPEJACTBA OLIEHUBAHUAA,
UCIIOJIb3yEMBIC I TEKYLIEro OLICHUBAHUA
nokaszaressi pOpMHUPOBAaHUS KOMIIETEHLIUU

OOpazoBaTeibHbBIE
PE3YIbTATHI AUCHUITIINHBI

OueHouHbIe cpeACTBa A/ TeKYLIel
aTTeCTALMH
0OC-1, OC-2, OC-3 CamocTrosTenpHas paboTa
OC-4 Tect

OueHouHbIe cpeaACTBA sl
NPOMEKYTOYHOM aTTecTallul
3a4eT (3K3aMeH)
OC-5 3auer B hopMe ycTHOTO coOeceT0BaHM

OP-1. 3HaeT OCHOBHBIE ITOHATHSA
CYNEPKOMITbIOTEPHBIX TEXHOJIOTHH
1 0COOEHHOCTH MX HCIIOJb30BaHHUS;
OCHOBBI OpraHu3aIu1
HCCIIEN0BATENLCKOM AeITEILHOCTH
C HCIIOJb30BAaHUEM
CYNEePKOMIBIOTEPHBIX TEXHOIOTHA.
OP-2. YMeeT caMOCTOSTENIBHO U
M0J1 HAYYHBIM PYKOBOACTBOM
OCYIIECTBIATH cOOp 1 00paboOTKy
uH(GOpMAaIIUH, UCTIONb3YS
TEXHOJIOTHH
BBICOKOITPOU3BOIUTENLHBIX
pacdeToB; MPOBOIUTH
UCCIIEJIOBATEILCKYIO padoTy B
COOTBETCTBUU C UHIUBUIYATbHBIM
IJIAHOM.

Omnucanue OLICHOYHBIX CPCACTB H HeO6XO):[I/IMOFO 060py,HOBaHI/I$I (I[eMOHCTpaI_[I/IOHHOl"O
MaTepHana), a TaK XC mpoueaypbl W KPHUTCPUHU OLNCHUBAHHA HWHIUKATOPOB AOCTHIKCHUA
KOMHCTGHHI/Iﬁ Ha PAa3/IMYHbIX 3Tallax uXx (I)OpMI/IpOBaHI/IH B IIpoHeCcCe OCBOCHUA O6pa30BaTeHLHOI\/'I
mporpaMMBaI IPpEACTABIICHEI B CDOH)Ie OLCHOYHBIX CPEACTB AJId TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH
nu HpOMC)KYTO‘-IHOI\/'I arTeCTalu 10 JUCHUIIIINHEC.

Mamepuansl, ucnoyb3yemole 01 MEKyuLe20 KOHMPOJis yCHesaemMocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'II)I AJI1 OpraHu3annuu TGKYIIIeﬁ arTeCTaluu nNpe€aACTaBJICHBI B .5 IporpamMMmal.



Mamepuansl, ucnoyb3yemole 015 RPOMENCYMOUHO20 KOHMPOS YCRE8AEMOCU
odyuarowuxca no OucyuniuHne

IIpumepHBbIi epeYeHb BONPOCOB K 3a4eTy

Bbicokonpon3BOAUTEIbHBIE BEIYMCIEHNS U CUCTEMBI.

OCHOBHBIE apXUTEKTYPbl BEICOKOIIPOU3BOJUTEIbHBIX BEIUMCIUTEIbHBIX CUCTEM.

BoluncnuTenbHble KIacTephl.

Cdepsl npuMeHeHUs CYyNepKOMIbIOTEPHBIX TEXHOJIOTHI.

[TapannenpHblie BerurciaeHusi. OCHOBHBIE TOHATHS.

OCHOBHBIE TEXHOJIOI'MH NapaJlIeIbHBIX BBIYUCICHUN.

TexHonorus napajiiesnbHoro nporpammupoBanus OpenMP.

TexHonorus napajuiebHOro mporpaMmupoBanus MPI.

OcHoBHBIE KOMaH/bI Linux.

0. ITopsiiok paboTh! Ha BEIUMCIUTEIIEHOM KJIacTepe.

11. Pabora ¢ nporpammoii PuTTY: aBropusanus Ha KjacTepe, CO3/laHuE U peAaKTUPOBAaHUE
(daiIoB M MaroK.

12. Pa6ora c nporpammamu FileZilla u WinSCP: 3arpy3ka (aiiioB Ha BEIYHMCIHTENbHBINA
KJIacTep U BBIFPY3Ka Pe3yJIbTaTOB.

13. KoMmuisinyst ¥ 3aIycK MporpaMM Ha BBITTOJTHEHHE.

Boo~NoR~WNE

B KOHIEC MU3YUCHUA NUCHUIIIIMHBI IIOABOAATCS UTOI'U pa60T1)1 CTYACHTOB Ha JICKIHMOHHBIX U
MMPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE CceMEeCTpa.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEeHKU pabombl 00yYaAOWUXCs

ITocertenne Pabora Ha
ITocemenne
N MPAaKTUYECKHUX | TIPAKTUYCCKUX | 3aueT
JIEKIIUI .
3AHIATUN 3aHATUIX
Pas6aiuioBka 1o 6x 1=6 10 x 1=10
152 Gamna 32 bamta
5 BHJIaM paboT 0amioB OamioB
cemectp | CymmapHBbIid 6 6amtoB 16 GamnoB 168 Gamnos 200 6amoB
Makc. Oaut max max max max

Kpumepuu oyenusanus pabomul obyuaowe2ocs no umozam cemecmpa

Ouenka baausl (2 3E)
«3a4TEHO» Boiee 100
«HE 3aYTECHO» 100 1 menee

6. MeToauyeckue yKazaHusi JJs 00y4ar0IUXCs M0 OCBOEHUIO THCIUILTHHBI

VYcnemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromuXCs MOCEIICHUS JIEKIMA, aKTHBHOU
paboThl Ha TPAKTUYECKUX 3aHSATHUSAX, BBITIOJHEHHS] BCEX YUEOHBIX 3aJlaHU MpernojaBaTelis,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKnMu — ogHa U3 (HOopM aKTUBHOW CAMOCTOSATENBbHOM paboOThl 00ydarommxcs,
TpeOyromiasi HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEIOBATEIHHO U JIOTHIHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIUPOBKH. B KOHIIE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) IJIs TOTO, YTOOBI OOydJaromMecss WMETd BO3MOKHOCTH 3a]1aTh
YTOUHSIOLIME BONPOCHl MO H3ydaeMOMy Marepuaidy. I3-3a HemocTaToyHOro KoiJuuecTBa



ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, MOITOMY
IIPENoAABATEeNb, 10 CBOEMY YCMOTPEHMIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CaMOCTOSATEIbHYIO
paboTy CTYEHTOB, PEKOMEHYsl Ty WM MHYIO JuTepaTypy. KpoMe 3Toro, asis jydiiero oCBOEHHs
Marepuala U CHCTeMaTH3alyd 3HAHUH M0 AMCHUIUIMHE, HEOOXOIMMO IOCTOSHHO pa3oupath
MaTepuaibl JIEKIMHA 110 KOHCIIEKTaM U y4eOHbIM nocodusm. B ciydae Heo0XoauMocTH 00palaThes
K IIPETIOAABATENIO0 32 KOHCYJIbTAaleEN.

IToaroroBKa K NPAKTH4YECKHM 3aAHATHSIM.

IIpn moOAroTOBKE K IPAKTUYECKUM 3aHATHUSIM CTYIEHT JOJDKEH M3YyYHUTh TEOPETUYECKUUI
MaTepHal 1o TeMe 3aHATUS (MCHOJIb30BATh KOHCIIEKT JIEKLUI, U3y4UTh OCHOBHYIO JINTEPATYpY,
O3HAKOMUTHCSI C JIOTIOJHUTEIBHOW JUTEpaTypoil, Mpu HEOOXOIMMOCTH JONOJHHUTH KOHCIIEKT,
Jieniasi B HEM COOTBETCTBYIOLIME 3alIMCH U3 JIUTEPATYPHBIX HCTOYHHUKOB). B ciydae 3aTpynHeHuit,
BO3HUKAIOIINUX IIPU OCBOCHUHU TEOPETHUECKOr0 MaTepHaia, CTYIEHTY ClelyeT oOpaliarbes 3a
KOHCYJIbTallMel K mpernojaBarento. Mas Ha KOHCYJIbTaLMIO, HEOOXOJUMO XOpOLIO MPOJyMaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHS.

B Hauaze npakTU4eCKOro 3aHATHUS IPENOJABATENb 3HAKOMUT CTYJEHTOB C TEMOM, OIJIaIacT
IJIaH [TPOBEACHUS 3aHATHUSA, BbIIACT 3aaHus. B TedeHue OTBEIEHHOIO BPEMEHHU Ha BBIINIOJHEHUE
paboThI CTYAEHT MOKET 0OpAaTUTHCS K MPENOAABATENIO 32 KOHCYIbTAUEH WK pa3bsCHEHUSIMHU.
B KoHIIe 3aHATHS TPOBOAMUTCS MIPUEM BBIIIOJHEHHBIX 3aJaHUN, COOECEI0BaHUE CO CTYAEHTOM.

Pe3ynbTaThl BBINOIHEHUS IPAKTUYECKUX 3aHUH OLIEHUBAIOTCS B 6ajliaxX, B COOTBETCTBUU C
0aJIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCUTETA.

IInanbl npakTHYECKUX 3aHATHI

Bausitue 1. CynepkoMnblTepHbIe TEXHOJOTHU M HX HCIOJIb30BAHHE

IInan:

1. OCHOBHBIC MTOHSTHUS BEICOKOTIPOM3BOAUTEIbHBIX BBIYHUCICHUIA.

2. OCHOBHBIC apXHUTEKTYPhI BBICOKOIIPOU3BOAUTEIBHBIX BEIYUCIUTEIBHBIX CUCTEM.
3. CamocrosrenpHas padora (OC-1).

3ansTue 2. [lapanieiabHble BHIYUCICHHS

IInan:

1. OcHOBHBIE TOHATHUS TTAPAIIETHHBIX BHIYUCICHHM.

2. 3akoH Ampana.

3. [Iporeccrl, MOTOKH, MHOT0331a9HOCTbD.

4. OCHOBHBIE TEXHOJIOTHH NapaJIeIbHBIX BEIYUCIECHUN.

3ansaTue 3. Texnomorua OpenMP

[Tnan:

1. ITapagurma OpenMP. Mogaess fork-join.

2. [lupextuBbl, QyHKIMH U TIepeMeHHbIe okpykeHus: OpenMP.

3. YcnoBus BeimonHeHus (private, shared, default).

4. TIporpamma Hello, world! Hacrpoiiku nmpoekra Microsoft Visual Studio.

3anstue 4. Pacnpenesnenue padboTbl M CHHXpOHU3auus moTokoB B OpenMP
IInan:

1. lupexTuBbl pacnpeesnenus padoThl.

2. IMpeKTUBBI CAHXPOHU3ALIUY TOTOKOB.

3anstue 5. [IporpaMmmupoBanue MaTpU4HbIX onepauuii B OpenMP
[Inan:
1. CamocrosrenbHas padora (OC-2).



3ansaTue 6. Texnoaorus MPI

IInan:

1. [Tapagurma MPI. CooOrieHust 1 KOMMYHUKATOPBI.
2. Tunst manaeix MPI.

3. OyHKIMM 00IIEro Ha3HAYCHHUS.

4. Crpykrypa MPI-nporpamMmsi.

3ansarue 7. Toueunnlid 00MeH coodmenussvu B MPI
IInan:

1. bnokupyrorire 1 HeOIOKUPYIONTUE ONIEPALIUH.

2. PexxuMbl OTIIpaBKH COOOIIEHUH.

3. 3aBepuieHre HEOJIOKUPYIOIIMX OOMEHOB.

4. CoBMeleHre IprueMa 1 iepeiadyu COOOIICHUH.

3ausrtue 8. KossiekTuBHOe B3aumMojeiicTeue npoueccos MPI
IInan:

1. KomiekTUBHBIE ONEepalinu.

2. bapbepHasi CHHXpOHH3AIIHSL.

3. llInpokoBemareapHbIC MPUEM U ITepeavya COOOIECHUM.

3ansTue 9. [Ipumepst MPI-nporpamm
ITnan:

1. Beruucnenue yucina .

2. CKalsipHOE TTPOU3BEICHNE BEKTOPOB.

3ansaTue 10. Yaa/leHHBIH J0CTYN K KJIACTEPy

Ilnan:

1. Pabora ¢ nmporpammoit PuTTY: aBropusainus Ha KiacTepe, CO3/laHue U PelaKTHPOBaHHE
¢baiinoB u narnox.

2. OcHOBHBIE KOMaHbI LiNux.

3. Pabora ¢ mporpammamu FileZilla u WinSCP: 3arpy3ka ¢aiinoB Ha BBIYHCIHTENBHBIH
KJIaCTEP U BBITPY3Ka PE3yJIbTaTOB.

4. KomMnuisiust ¥ 3aycK IporpaMM Ha BBITIOJHEHUE.

3anstue 11. [IporpammupoBanue MaTpu4yHbIX onepauuii B MPI
IInan:
1. CamocrositensHast pabota (OC-3).

3ansitue 12. BbICOKONPOM3BOAUTEIbHBIH PEHAEPUHT HA BBIYHCIUTEIbHOM KJacTepe
IInan:

1. [MoaroroBka danos anumaruu B Blender u 3arpy3ka Ha BRIYHCINTENBHBIA KIacTep.

2. Hacrpoiika koH(uUTYpanmonHoro (aiina.

3. PenyiepuHr u BeIrpy3Ka pe3ysibTaToB.

7. IlepeyeHb OCHOBHOI M JONOJHUTEILHOI YyueOHOM JuTepaTrypbl, UHTepHeT-pecypcos,
He00XO0AUMBIX JJI1 OCBOCHMS IV CHUNIIHHBI

OcHoBHas1 JiuTEepaTypa

1.Hemnrorun, C.A. Benenue B nporpammupoBanue Ha kiacrepax / C.A. Hemnrorus. - 2-
e u3j., uctp. - M. : Harmonansusiit OTkpbIiThiil YHUBepeuTeT «MHTYUT», 2016. - 247 c. : cxem.,



W1 ; To xKe [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

2.OCHOBBI BBICOKOITPOM3BOIUTEBHBIX BRIYUCIICHHH : yueOHoe nmocooue / K.E. Adanacoes,
C.B. Crykonos, B.B. Mansimenko u ap. - KemepoBo : KemepoBckuil rocynapcTBeHHbIN
yHuBepcuteT, 2012. - T. 2. TexHonoruu napamuieasHOro nporpaMmupoBanus. - 412 c. - ISBN 978-
5-8353-1246-7 ; To xKe [DnexkTpoHHbII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

3. Ajdanacwe, K.E. OCHOBBI BEICOKOTIPOM3BOAUTEIBHBIX BHIYUCICHUH | yueOHOE TTocoOue
/ K.E. Adanacwes, U.B. I'puropsea, T.C. Peiin. - Kemeposo : KeMepoBckuii rocyaapcTBeHHBIN
yauBepcureT, 2012. - T. 3. [TapannensHblie BEIYUCIUTENbHBIC aNTOpUTMBL - 185 c. - ISBN 978-5-
8353-1546-8 ; To xKe [DnexTpoHHbIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

JonosHUTeILHASA JUTEpPaTypa

1. 3ammsnsk, B.E. Teopus u npakTuka o BEIYUCIUTEIBHON MaTeMaTUKe : yaeOHOe mocodue
/ B.E. 3anuzusik, .. llenanoBckas ; MunuctepcTBo oOpa3oBanus 1 Hayku Poccuiickoit
Oenepanun, Cubupckuii denepanbubiii yHuBepcuteT. - Kpachosipck : Cubupckuit
dbenepanbublii yHuBepcutet, 2012. - 174 c¢. : tabn. - ISBN 978-5-7638-2498-8 ; To xe
[Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229271

2. Aunexcees, A.A. OCHOBBI apAJUICITLHOTO MPOTPAMMHUPOBAHUS C HCIIOJIb30BaHHeM Visual
Studio 2010 / A.A. Anekcees. - 2-¢ u3a., ucnp. - M. : HanmonaneHb1it OTKPBITHIN
VYuusepcurer « MHTYUT», 2016. - 332 ¢. : uin. ; - URL:
http://biblioclub.ru/index.php?page=book&id=428829

3. Hewmmnrorun, C.A. IIporpammupoBaHue Ha KJIaCTepax ¢ UCMOJIb30BaHNEM HHCTPYMEHTOB
Intel (Intel Cluster Studio) / C.A. Hemutorus. - 2-e u3f., uctp. - M. : HarmonanbHbIN

OtkpeiTeiil YauBepcurer « MHTYUWUT», 2016. - 259 c. : cxem., uit. ; To ke [D1eKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429823

Hnmepnem-pecypcol

—  https://www.intuit.ru — HarmoHanbHbI#i OTKPBITBIIl YHUBEPCUTET

— http://parallel.ru — MudopmannoHHO-aHATUTHYECKUN IIEHTP 0 MapajuIeIbHbIM
BBIYHCIICHUSIM

— https://www.intuit.ru — HaroHanbHbIi OTKPBITBII YHUBEPCUTET


http://biblioclub.ru/index.php?page=book&id=429082

Jluct cornacoBanusi pabouei nporpaMmsl
yue6HON IUCUMILTHHBI (IPaKTHKH)

Hanpagienne noaroroskn: 44.03.05 Ilexarornueckoe odpasoBanne
Mpoduias: MaremaTuka. Undopmaruka

PaGouasi nporpaMma OCHOBBI BLICOKONPOH3BOAHTEILHBIX BbIYHC/ICHHIT
Cocrasurtes: A.B. Ilbiranos— Yasanosck: Yal'Ily, 2023.

[MporpaMma cocTaBleHa ¢ Yd4eToM (efepaibHOrO TrocylapcTBEHHOIO
006pa3oBaTeNLHONO  CTaHAapTa BbiCWEro 00pa3OBaHHs M0  HAMPABICHHIO
MOJrOTOBKH 44.03.05 Ilenarornyeckoe obGpazoBanue (¢ ABYMsi npoduisimu
MOATOTOBKH), npoduns  moaroroBku  «Maremaruka. Hudopmartika»
yTBepXKIEHHOro MuHICTEpCeTBOM 06pasoBaHus U Hayku Poccuiickoii Qenepauuy,
M B COOTBETCTBUU C yUEOHbIM I1JIaHOM.

/
CocraBuTenu 4/]/ A.B. LIpiranoB(TIOATIHCH)

PaGouas nporpamMma y4eGHOH AMCUMILINHBI (NPAKTHKKM) 0J00peHa Ha 3ace/laHuy
Kadeaps! BICIIeH MaTeMaTHKK «23» Mas 2023r., npotokon Ne 10
3aseyrouuii kadenpoi

2y WU.B. Cronsiposa  23.0V25

AuYHER NOONUCH pacughposra noonuci dama
Pa6ouas mnporpavpia y4eOHOM AMCUMIUIMHBI (TIPAKTHKH) COTJacoBaHa ¢
6ubmoTeKoit

Cotpyauuk 6udnuore 4 »
% /“/ 10.b. Mapcakosa 25

.Jluu;[m noonucy pacuughpoera noonucu dama

IMporpamMma paccMoTpeHa M 0/100peHa Ha 3aCe/laHiy Y4EeHOro coBeTa (haKyibrera
(HM3MKO-MATEMATHYECKOTO M TEXHOJIOrHYecKoro obpasosanus «26» mas 2023r.,
npotokon Ne 5

lMpeacenarens ydeHoro cosera (akynbTeTa (U3MKO-MAaTEMAaTHYECKOTO 1

TEXHOMIOTHYECKOro 00pa3soBaHHs
Pl A e E.M.IpomoBa 260523

AUNHGR ROONUCH pacwudhposka noonucu dama
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