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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juciummba «OCHOBBI CyNEPKOMIIBIOTEPHBIX TEXHOJIOTMI» OTHOCUTCS K JUCLUIUIMHAM
gactd, (GopMHpPyeMOl ydacTHHUKaMU 0Opa30oBaTENIbHBIX OTHOIIeHWH, broka 1. JlumcuumiuHbl
(Monynu) BapuaTuBHOro Monyis «CrenualibHble pasliesibl MpeIMETHON ob0iacTu» yd4eOHOro
IUIaHA OCHOBHOW NPOQecCHOHATBHON 00pa3oBaTeNbHOM MPOrpaMMbl BBICIIEIO OOpa30BaHUS —
OporpaMMbl  MarucTpaTypsl 10 HamnpaieHuto noarotoBku 44.03.01 Ilemaroruueckoe
o0Opa3oBaHue, HampaBJICHHOCTb (HMpoduib) obpa3oBarenbHON mporpammbl «MHpOpMaTHKaY,
3a04HOM (OpMBI OOYUCHHUS.

JlucuumuinHa onupaeTcst Ha pe3yabTaTbl 00y4eHus, ChOPMUPOBAHHBIE B paAMKaX JAUCIUILTHH
u npaktuk: Teopus anropurmos, [Iporpammuposanue, TeopeTnueckue 0CHOBbI HH()OPMATHKH,
Kommbrotepasie cetd, MHTEpHET ¥ MyJIbTUMEIUA-TEXHOJOTMH, YuyeOHas MpPaKTUKa
(TexHonornyeckas) [IpenMeTHbIN NPaKTHKYM IO HHPOPMATHUKE.

Pe3ynbTarhl M3ydeHUs] NTUCUUIUIMHBI SIBISIFOTCS OCHOBOM JJISl M3Y4YEHUS JUCUUIUIMH JUIS
npo¢eCCHOHATIBHOM 1eATEbHOCTH U IPOXO0XKICHHS TOCYJapCTBEHHOM UTOrOBOM aTTeCcTalluu

1. IlepeyeHnb MIAHUPYEMBIX pe3yJIbTATOB 00yueHHs (00pa30BaTe/bLHBIX Pe3yJIbTATOB) N0
AUCUHMILINHE

Leab0 OCBOGHHUS IUCIHMIUIMHBI SBISICTCS IMMOATOTOBKA YYUTEeNs K  Oymymien
npodeCCHOHATIBHON JAeATeIbHOCTU: (POPMUPOBAHHUE CHOCOOHOCTH K MPENOJAaBAaHUIO y4eOHOIo
IpeaMeTa /ISl pa3HbIX HallpaBJICHUH MTOJTOTOBKY Ha Pa3HbIX YPOBHAX 00pa30BaHUS.

3agauveli OCBOEHMsS IUCLMIUIMHBI SBIseTCS (OpPMHUpOBaHUE IMPEJICTABICHUH O pOJH
CYNEPKOMIBIOTEPHBIX TEXHOJIOTUH B MPAKTUYECKOW AEATEIbHOCTU M NPUKIATHBIX 00JaCTsIX,
0Tpa0oTKa MOHATUHHOIO annapaTa CylepKOMIbIOTEPHBIX TEXHOJIOTUH, TEXHUKH HCII0JIb30BaHUS
BBICOKOIIPOM3BOJIUTENIBHBIX ~PAacyeToB, (OPMUPOBAHME U 3aKpeIUIeHHe YMEHMsS pellarh
IpaKTUYEeCKHE 3a7auil Ha 000PYJ0BaHUH JUIsl BHICOKOIPOU3BOIUTEIBHBIX PACUETOB.

B pesynbraTe OCBOEHMS NpOrpaMMbl OOYYArOIIMICS TOJIKEH OBIAJIETh CIEAYIOUUMH
pe3yibTatamMu 00yueHus (B TabJIUIe MPEJICTaBIEHO COOTHECEHHE 00pa30BaTEIbHBIX PE3YIbTATOB
00yYeHUS MO JUCIUILIHHE C UHIUKATOPAMH JOCTHKECHUS] KOMITCTCHIIUH )

Komnerenuus u
VHJIUKATOPHI €€
JTOCTUYKEHUS B

OO6pa3zoBaTebHBIC PE3YIbTAThI TUCIUTTHHBI
(aTamnsl GopMUpPOBAHUS AUCHIUTUIHHBI)

e — 3Haer Ymeer BJIa/IeeT
I1K-11. Cnocoben
HCII0JIb30BATh
TEOPETUYECKUE U
MIPAKTUYECKHE
3HAHUS JUTS
MIOCTAaHOBKH U OP-1 OP-2
peteHwst OCHOBHBIE TTOHSTHS CaMOCTOSITENTFHO U TIOA
HCCIIEIOBATENIbCKUX | CYNIEPKOMITBIOTEPHBIX | HAyYHBIM PYKOBOJICTBOM
3a/1a4 B IIPEAMETHOU TEXHOJIOTHI U OCYILIECTBIATH cOOp U
obnactu (B 0COOEHHOCTH MX 00paboTKy HH(pOpMAIIHH,
COOTBETCTBUH C MCIOJIb30BaHUS; UCTIONB3Ys TEXHOJIOTHH
npoduiieM u OCHOBBI OPTaHU3AIMH | BBICOKOIIPOU3BOIUTENBHBIX
YPOBHEM OOYUCHHUS) HCCIIEI0BATEbCKOM pacyeToB; MPOBOAUTH
U B 0051acTH JeSITeIbHOCTH C HCCIIEI0BATENBCKYIO
oOpazoBaHwsl. HCIIOTh30BaHUEM paboTy B COOTBETCTBHUU C
NIIK-11.1. 3naer CYNEPKOMIIBIOTEPHBIX | MHIWBUIYAJIbHBIM IIJIAHOM
OCHOBHBIE Hay4YHbIE TEXHOJIOTHI




TIOHATHUS U
O0COOCHHOCTH HX
WCIIOJIb30BaHUS,
METObI U IPUEMBI
W3YUYCHUS U aHAITN3a
JTUTEPATyPHI B
MPEIMETHOM
00J1aCcTH; OCHOBBI
OpraHu3aIuH
HCCIIEI0BATEIBCKOU
NeSITeTbHOCTH;
OCHOBHBIC
WH(POPMAIMOHHBIC
TEXHOJIOTUH TTOUCKA,
cOopa, aHayIM3a u
00paboTKN JaHHBIX;
HUHTEPIPETHPYET
SIBJICHUS U TIPOIIECCHI
B KOHTEKCTE 00111ei
JTMHAMUKA U
MIePHOIN3AIUN
HUCTOPUYECKOTO
pa3BHUTHUS TIPEIMETA,
C y4eToM
BO3MOYXHOCTH HX
WCIOJIb30BaHUS B
XO0JI€ TIOCTAHOBKH U
pelieHus
HCCIIeIOBATEIIECKUX
3amad.

HIIK-11.2. Ymeer
CaMOCTOSITETIFHO U B
COCTaBe HAyYHOTO
KOJIJIEKTHBA pPelIaTh
KOHKPETHBIC 3a]1a9n
npodeccnoHanbHOM
JeSTEIILHOCTH,
CaMOCTOSITENTEHO U
10T HAYYHBIM
PYKOBOJCTBOM
OCYILIECTBIATH cOOp
1 00paboTKy
nH(popMaLnu;
CIOCOOEH MPUMEHSTh
MOJTyYCHHBIC 3HAHUS
I 00 BSICHEHUS
aKTyaJTbHBIX
npobaem u
TeHJACHIUNA Pa3BUTHS
npenIMeTa;
MIPOBOTUTH
HCCJIeIOBATEIBLCKYIO




paboty B

IIJIaHOM.

COOTBCTCTBHHU C
HUHANBHUAYAJIbHBIM

2. O0beM TUCHHUILTUHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJHYeCTBA aKaJeMUYeCKUX
4acoB, BbIIeJIEHHBIX HA KOHTAKTHYI0O padoTy o0y4yamomuxcsi ¢ npemnojgaBareiaeM (1mo
BH/aM Y4eOHBIX 3aHATHII) M HA CAMOCTOSATEIbHYI0 padoTy 00yUYaromuxcst

VueOHEbIe 3aHATHSA

d 5
= DQ T s
0] 0] < < < =
: g 2| §¥ | i ¢ |ge:
33 < R ) B 2 > 5
by = NS g5 = 9 g S5
) Tpynoemxk. = R o £ =8 S E
3 3au 5 s X 8 I S g s
T " | Yach = =g = 0 =~ S
el
7 3 108 4 - 10 85 9K3aMeH
Htoro: 3 108 4 - 10 85

3. Conep:xkanue THCIHHUIJIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBeIECHHOI0 HA HUX KOJIHYeCTBA aKA/IeMHYeCKHUX YACOB 1 BUAOB YUeOHbIX 3aHATHIH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HaA HUX KOUUECMEA AKAOEMUUECKUX UACO8
U 61008 YUeOHBIX 3aHAMULL

KoauuecTBo yacoB 1o (I)OpMaM OopraHu3alunu
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CynepKoMIBIOTEpPHBIE TEXHOJIOTUH U UX 5 5 24
UCTIONIb30BaHHE
OCHOBBI IAPAJIETBHOTO POrPAMMHUPOBAHUS 2 — 4 40
OcHOBBI paOOTHI Ha BBIYUCIUTENIHLHOM KIlacTepe — 4 30
Bcero no qucuuniunne: 4 - 10 94
3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL
Kparkoe cogep:xxanmue Kypca
Tema 1. CynepkoMnbIOTepHbIE TEXHOJIOTHH M MX HCIOJIb30BAHHE
Bricokonpou3BOUTENbHBIE  BBIYUCIACHHS M CUCTeMbl. (OCHOBHBIE  apXHUTEKTYPHI

BBICOKOIIPOU3BOJUTENNBHBIX BBIYMCIUTEIbHBIX cHCTEeM. Bbrancnurenshbele kiactepbl. Cdepsl
IPUMEHEHHUS CYyNIEPKOMIIBIOTEPHBIX TEXHOIOTH.
WuTepakTuBHas (popMa: rpynmnoBasi AUCKYCCHs.



Tema 2. OcHOBBI NAPAJLIEJIBLHOI0 POrPAMMHUPOBAHMS

[TapamnenpHple  BbluMciaeHUs. OCHOBHBIE TEXHOJOTMU NapajuICIbHBIX BBIYMCICHUH.
OCHOBBI TEXHOJIOTMH MapajuiebHOro mnporpammupoBanuss OpenMP. OCHOBBI TEXHOJIOTUU
napajuieJbHOro nporpammuponanus MPI.

WuTepakTuBHas Gopma: rpymmoBasi JUCKYCCHUS.

Tema 3. OcHOBBI pa00ThI HA BLIYUCJIUTEIBLHOM KJacTepe

OcHoBuble kKoMaHbl Linux. Tlopsmok paboTel Ha BBIYMCIMTENBHOM Kiactepe. Padora c
nporpammoit PUTTY: aBTopu3anus Ha Kjiactepe, CO3JjaHue U peJakTUpOBaHue (haitioB U MAIOK.
Pabota ¢ nporpammamu FileZilla u WIinSCP: 3arpy3ka ¢aiiiioB Ha BEIYHCIHTEIBHBIN KIacTep U
BBHIFPY3Ka pe3y/bTaToB. KOMIUIISIMS U 3aITyCK IPOTPaMM Ha BBIIIOJIHEHHE.

WutepaktuBHas popma: paboTa B MUKPOTpYIIIax.

4. IlepeyeHb Yy4eOHO-METOAMYECKOr0 oOecmedeHHs [JII CAMOCTOSITENbHON pPadoThI
00yuyaumuxcst Mo JUCHUILINHE

CamocrosTenbHas paboTa CTYJEHTOB SBJISETCS 0CO00M (OpMOM OpraHu3aluu y4eOHOro
nporecca, MPEACTaBIIOMAs COOOM  IUIAHMPYEMYO, I[O3HABATENbHO, OPraHW3allMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTelbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTHXKEHHE
KOHKPETHOTO  pe3yibTara, OCYIIECTBIAEMYI0 0€3 MpsAMOM  IOMOIINM  IPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIyICHHe W YriyOJIeHne MOJydYeHHBIX 3HAHWA M HaBBIKOB, MTOMCK M MPHOOpETeHHE
HOBBIX 3HaHUIi, @ TAK)KE BBINOJIHEHHE YUE€OHbIX 3aJaHUH, OJrOTOBKY K MPEACTOSIIIM 3aHIATUAM
u sk3aMmeny. OHa npeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAUCAHUE JOKIAJIOB,
BBINOJIHEHNE TBOPYECKUX, MHIAMBHUYaTIbHBIX 3aJJaHUI B COOTBETCTBUM C y4eOHOH mporpammoit
(TeMaTHYeCKNM TUTAHOM M3y4YeHHS AUCIUIUINHBI). Tema il TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoXKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYAEHTOM, HO MaTepHall BBICTYIIJICHUS He
JOJKEH  AyOJluMpoBaTh  JIGKIIMOHHBIM — Mmartepuain. PedeparuBHblii  MaTepuan  CIYXKUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha MPaKTHUECKUX 3aHATHAX. OCHOBHas LEjb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboOThI €
y4eOHbIM MaTepuanoM. sl MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B IMPAKTHUECKHE 3aHATHS,
TpeOyercs pabora ¢ TmepBoMCTOYHMKaMH. Kypc mpeaycMaTpuBaeT CaMOCTOATENbHYIO paldoTy
CTYAEHTOB CO CIeUUalbHOM JuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNIbHas paboTa
CTY/ZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBITIOJIHIECTCS CUCTEMAaTHYECKH, TUTAHOMEPHO
U 1IeJICHAIIPaBIEHHO.

3amaHus UIsi CaMOCTOSITETIHHON PadOTHI MPeTyCMaTPUBAIOT UCTIOIh30BAHNE HEOOXOTUMBIX
TEPMUHOB M MOHATHH 1O mpobieMaTuke Kypca. OHM HALEIMBAIOT HA MPAKTHUECKYI0 paboTy 1Mo
MIPUMEHEHHIO U3y4aeMOro Marepuana, Mouck oudnnorpaduyeckoro Marepuaina u 3JIeKTPOHHBIX
UCTOYHHUKOB HMH(OpMaIMK, WUIIOCTPATUBHBIX MAaTepUaloB. 3aJaHHUs IO CaMOCTOSATEIbHOU
paboTe aroTcs Mo TeMaM, KOTOpble TPeOYIOT JOTOIHUTEIBHON TPOPadOTKH.

OO6umii 00beM CcaMOCTOSATENBHOW pPAa0OThl CTYAEHTOB MO JAMCLUUIUIMHE BKIJIIOYAET
AyJUTOPHYIO W BHEAYJAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEUEHUE CEMECTpA.

AyIuTOpHas caMOCTOsTENIbHAs paboTa OCYIIECTBISIETCS B (JOPME BBIMOIHEHUS TECTOBBIX
3aJjaHAl, Keic-3a7ad, MHChMEHHBIX MPOBEPOYHBIX pabOT MO IUCIHHIUIMHE. AyAHTOpHAs
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepUaNoOB, KeWc-3ahay Mo pasjeiam
JVICTIATUTAHBL.

BaeaynuTopHas camocTosiTenbHas paboTa ocyiecTBisieTcs B hopmax:

— TOJrOTOBKHU K YCTHBIM JIOKJa/1aM (TIOAroToBKa pedepaToB);
— pemieHue 3a7a4 (JOMAIIHUX 3a/IaHHi ) TI0 U3y9aeMbIM TEMaM;
—  BBINOJHEHHE TPYNIIOBBIX HHTEPAKTUBHBIX 3aJaHUH.



OC-1. CamocTosiTenbHast padoTa

Tembl nOKIIAN0B:

Taxkconomust PnuHHa.

Kiacrepsr kitacca beoByinbd.

Criucku TOP500 u TOPS50 CHI'.

CucreMbl 0XJIaXKICHUS BBIYACIUTEIbHBIX KJIACTEPOB.

[IpuMeHeHnEe CyepKOMIIBIOTEPOB B 00Pa30BaHUH.

Cuctembl paboThI C OUepesIMU 3a1au.

Texuonorus napasmiensHoro nporpammuposanust CUDA.

[TprMep yMHOKEHUS MAaTPULIbI HA BEKTOP € UCIOJIb30BaHUEM TexHosorun OpenMP.

[Tpumep yMHOXKEHHS MaTpUILIbl HA BEKTOP C UCIIOJIb30BaHUEM TexHosnoruu MPI.

10 [Tprmep UCOIB30BaHUS BEIYUCIUTEIBHOTO KJIACTEPA AJIS1 BBICKOIIPOU3BOAUTEIBLHOTO
peHAepUHTa.

CoNoOR~WLWNE

OC-2. CamocrosiTesibHas padora

IIpuMepHBIil BApUaHT KOHTPOJIBHOTO 3aJaHUs:
1. Ha s3pike C++ HammcaTh HporpamMmy MapajuIeIbHOTO YMHOMKEHHS JABYX MaTpull ¢
UCTIONb30BaHueM TexHosorun OpenMP.
2. IlpoBectu wuccnenoBaHue >PPEKTUBHOCTH NPOrpaMMHON peanu3auuu (yCKOpeHHe
BBIYUCIICHUH B 3aBUCHMOCTH OT pa3Mepa MaTpuIl) Ha HaOOpe CIy4aiiHO CreHepUpPOBAHHBIX
KBaJpaTHBIX MaTpull Tuma double.

OC-3. CamocrosiTesqibHasi pabora

[TpumepHBIif BApHAHT KOHTPOJIBHOTO 3a/IaHUs:
1. Ha sseike C++ Hammcarh mporpaMmy mapauIeIbHOTO YMHOXEHHS JBYX MaTpHUIl C
HCIoIb30BaHueEM TexHonoruu MPI.
2. CkoMImIMpOBaTh MPOTpaMMy Ha BEIYUCIUTENLHOM Kiactepe Yl TIV.
3. IlpoBectu wuccienoBanue d>PGEKTUBHOCTH TMPOTPAMMHON peanu3anuu (YCKOpeHue
BBIUMCJICHUI B 3aBHCHMOCTH OT pa3Mepa MaTpuIl) Ha Habope CIydailHO CTeHEePHUPOBAHHBIX
KBaJpaTHBIX MaTpwuil THia double.

ﬂﬂ}l CamMoCmoAmMenbHOol NO020MOBKU K 3AHAMUAM O 0ucuunﬂuuepel<omendyemc11
Ucnoib3oeamos yueﬁuo-memm)uuecmte mamepuaiiol:

1. UpiranoB A.B., I'onyOxoB A.B. OCHOBBI CyNepKOMIBIOTEPHBIX TEXHOJOTHUN: y4eOHO-
METO/JMYECKHE  pPEKOMEHJAIMU Uil ~ MaruCTpaHTOB  HalpaBJi€HUS  MOATOTOBKHU

«Ilemarornueckoe oopazoBanue» / A.B. llpiranos, A.B. I'omyOkoB. — YnbsrHoBck: Yal'TIV,
2017.

5. l'[pnMeprle OLICHOYHBbIC MaTEpUaJbl JJd MNPOBCACHHUA TEKYIIEro KOHTPOJIA
yCneBaeMoCTH U npOMemmimoﬁ aTTeCTallun oﬁyqamnmxcsl o JTMCHMIIJIMHE

Opraﬂuaaunﬂ U MPOBEACHUE ATTECTAIUU CTYACHTA

®I'OC BO B cOOTBETCTBMM C HpHHLMIIAMU bBOJOHCKOro Ipoluecca OpUEHTUPOBAHBI
MIPEUMYIIECTBEHHO HE Ha COO0IIeHNE 00yJaronieMycsi KOMIUIEKca TEOPETUYECKUX 3HAHUM, HO Ha
BbIpabOTKy y OakajaBpa KOMIETEHIMI — TUHAMUYECKOro Habopa 3HaHUM, YMEHUH, HaBBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPBIE MMO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM HA PBIHKE
TPyZa ¥ YCHENHO NpOopeCcCHOHATIBHO PEaNTn30BbIBATHCS.

B npouecce onenkun 6akagaBpoB HEOOXOIMMO HUCHOJIB3YIOTCA KaK TPAAUIMOHHBIC, TaK U
WHHOBAI[MOHHBIC THMbI, BUIBI U (QOpMBI KOHTPOJs. [IpH 3TOM MOCTENEHHO TpaIuIMOHHBIE



CpeiCTBa COBEPILCHCTBYIOTCS B pPYCJI€ KOMIIETEHTHOCTHOI'O TMOJXO0/la, a HWHHOBAI[MOHHbBIE
CpeZCcTBa alallTUPOBAHBI JJIs IOBCEMECTHOI'O IPUMEHEHHUS B POCCUNCKON BY30BCKOM IPAKTHUKE.

Leab mpoBeaeHHsl aTTeCTAIMH — TIPOBEPKAa OCBOCHHUS OOPa30BATEIHHOW MPOTPAMMEI
JTUCIUILIMHBI-IPAKTUKyMa yepe3 copMUpPOBAHHOCTH 00pa30BATENIbHBIX PE3YIbTATOB.

IIpome:xxyTouHasi aTTecTAlMSl OCYIIECTBISICTCSA B KOHIIE CEMECTPa U 3aBEpIIACT U3yUCHUE
JTUCIUIUIMHBI, IOMOTaeT OLICHUTh KPYIHbIE COBOKYIMHOCTH 3HAHMWA M yMEHHH, (HopMUpOBaHUE
ONPEAEIEHHBIX KOMIIETCHIUMN.

OLEHOYHBIMM CpPEICTBAMM TEKYILIETO OLICHUBAHUA SBISIOTCA: JOKIJIAJ, TECThl IO
TEOPETUYECCKIM BOTIPOCAM JUCIUTUINHBI, 3alTUTA MPAKTUYECKUX padoT U T.11. KOHTpOIb ycBOCHUS
MaTepuaia BeAeTCs PEryjsipHO B TEUYEHHE BCETO0 CeMecTpa Ha MPaKTUYECKUX (CEeMHUHApCKUX,
71a00paTOPHBIX ) 3aHATHUSX.

Ne CPEJICTBA OLIEHUBAHMUS, OO6pazoBaTenbHbIC
n/m UCTIOJIb3YEMbIE JIJIsl TEKYIIEro OLEHUBAHUS pe3yabTaThl JUCIHUILIIHHEI
nokasaressi QOpMUPOBAHUS KOMIIETCHIIUH
OuneHovHbIe cpecTBa IS TeKyIeH OP-1. 3HaeT OCHOBHbIE ITOHATHUS
aTTecTaluH CYNEPKOMIIBIOTEPHBIX TEXHOJIOTHUI

OC-1, OC-2, OC-3 CamocrosiTenbHas paboTa | 1 0OCOOCHHOCTH WX HCIIOJIb30BAHNS,
OCHOBBI OpraHU3aIHK

OueHoyHbIe cpeacTBa A VICCIIEI0BATENIbCKON IEATEIbHOCTH
NPOMEKYTOYHOM aTTecTallun C HCHOJIb30BaHUEM
3a4eT (3K3aMeH) CYNEPKOMITBIOTEPHBIX TEXHOJIOTHIA.
OC-4 Dxsamen B (¢opme ycrHoro | OP-2. ¥YMmeeT caMOCTOATENBHO U
cobecenoBaHUs 1101 HAyYHBIM PYKOBOJCTBOM

OCYIIECTBISATH cOOp U 00pabOTKy
nH(pOpMaLUY, UCTIOIb3YS
TEXHOJIOTHH
BBICOKOTIPOU3BOIUTEIHHBIX
pacyeToB; MPOBOJUTH
HCCIIEIOBATENbCKYIO paboTy B
COOTBETCTBUH C UHIUBUAYaTbHBIM
TUTAHOM.

OnucaHue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
Mmarepuaia), a TaK >K€ NpOLeNypbl M KPUTEPHUH OLICHMBAHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMH Ha pa3IMYHBIX dTanax ux (GopMUpoBaHUS B IPOLECCE OCBOCHMS 00pa30BaTeIbHON
IIPOrpaMMBbI IpeACTaBIeHbI B DOH/IE OLIEHOUHBIX CPEJICTB ISl TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH
U TIPOMEXKYTOYHOM aTTeCTAallUU MO JUCIUILINHE.

Mamepuanwi, ucnonv3yemvie 011 MmeKyuie20 KOHMPOIA yCneeaemocmu
o0yuarwuxca no OucyunIuHne

MaTCpI/IaJ]LI AJIg OpraHu3aluun TeKyLueﬁ aTTeCTaluu MpCACTABJICHLI B m.5 nporpaMmal.

Mamepuansl, ucnoyb3yemole 01 RPOMENCYMOUHO20 KOHMPOS YCREe8AeMOCMU
odyuarowuxca no oucyuniune

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEHY

BbICOKOHpOI/I3BO,Z[I/ITeJII>HLIe BBIYUCIICHHUSA U CUCTCMBI.

OCHOBHBIE apPXUTEKTYPhI BHICOKOIIPOU3BOIUTEIBHBIX BHIYUCIUTEIBHBIX CUCTEM.
BrruncnurensHbeie KJIaCTCPHI.

Cdepsl mpuMeHEHUs CYTIEPKOMIBIOTEPHBIX TEXHOJIOTH.

NS



5. TapannensHble BrurcaeHUs. OCHOBHBIC TTOHSATHSL.

6. OcHOBHBIEC TEXHOJIOTHH MaPaJUIeIbHBIX BEIUUCICHHH.

7. TexHonorust napajuienbHOro nporpammuposanust OpenMP.

8. TexHonorus napajieabHOro nporpaMmupoBanusi MPI.

9. OcHoBHBIC KOMaH/IbI Linux.

10. ITopsimok paboOThI Ha BEIYUCIUTEIIBHOM KJIacTepe.

11. Pabora ¢ nporpammoii PuTTY: aBropusanus Ha KiacTepe, CO3/1aHue U peAaKTUPOBAHNE
(haiIoB M MarnoK.

12. Pa6ora ¢ nporpammamu FileZilla u WinSCP: 3arpy3ka ¢aiioB Ha BEIYACIUTEIbHBIN
KJIaCTep U BBIFPY3Ka PE3yJIbTAaTOB.

13. KoMnuisiniyst ¥ 3aIyck mporpaMM Ha BBITIOJTHEHHE.

B KOHIC U3YUCHUA NUCHUIIIIMHBI IIOABOAATCS UTOT'U pa6OTBI CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE CEMECTpa.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposarue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

Ilocemenue PaGora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTHYCCKUX | DK3aMeH
JIEKIIUI .
3aHATUN 3aHATUIX
Pas6aiuioBka 1o 2x1=2 5x 1=5
229 GamioB 64 Gamra
7 BHJIaM padoT OamioB 0aJUI0B
cemectp | CymmapHsbIi 2 6amioB 7 6amioB 236 6amoB 300 GamnoB
Makc. 0ar max max Max max

Kpumepuu oyenusanus pabomul obyuaowe2ocs no umozam cemecmpa

Ouenka baaasl (3 3E)
«OTIHYHO 271-300
«XOpOLIOY» 211-270

«YIOBJIETBOPUTEIILHO» 151-210
«HEYJOBJIETBOPUTEIILHO» 150 u MmeHee

6. MeToauyeckue yKazaHusi JAJs 00y4ar0LIUXCs M0 OCBOEHUIO TUCIUTLTUHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromUXCs TMOCEIICHUS JEKIMA, aKTHBHOU
paboThl Ha TPAKTUYECKUX 3aHSATHUSAX, BBITIOJHEHHSI BCEX YUEOHBIX 3aJlaHUM MpernojaBaTelis,
03HAaKOMJICHHSI C OCHOBHOM M JIONIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKHuH — oaHa U3 (GopM aKTUBHON CaMOCTOSTENBHON pabOThl 00yYaroImmxcs,
TpeOyromasi HaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEIOBATEIHHO U JIOTHIHO (PUKCUPOBATH
OCHOBHBIE TIOJIO’KEHUS, BEIBOJIBI, 00001IeH s, (POPMYITUPOBKHU. B KOHIIE JIeKIIMK TperoaBaTeib
OCTaBJISIET BpeMs (5 MHUHYT) Il TOTO, YTOOBI OOydJaromMecss WMETd BO3MOKHOCTH 3aJ]1aTh
YTOUHSIOLIME BOMPOCHl MO H3ydaeMOMy Marepuaidy. I3-3a HemocTaToyHOro KoiJuuecTBa
AyJIUTOPHBIX YacOB HEKOTOPHIE TEMBI HE YNAeTCs OCBETUTh B TIOJIHOM OOBEME, IOITOMY
IpernoiaBaTenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOMPOCHI BBIHOCHT Ha CaMOCTOSITEIBHYIO
paboTy CTY/IEHTOB, PEKOMEH/YS Ty WM MHYIO JUTEepaTypy. KpoMe 3Toro, Asist TydIiero oCBOCHHS
MaTtepuaga U CHCTEMAaTH3allii 3HAHWU MO AUCIHUIUIMHE, HEOOXOAMMO IOCTOSIHHO pa3duparhb
MaTepuraIbl JIEKIHA 10 KOHCIIEKTaM U y4eOHbIM nocoOusiM. B cirydae Heo0XoauMoCTH 00paniaThbCs
K TIPETOIABATEIIO 32 KOHCYIbTAIIUEH.

IMoaroroBKa K NPAKTHYECKHUM 3aAHSATUSIM.



IIpyn moAroTOBKE K IPAKTUYECKUM 3aHATHUSAM CTYIEHT JOJDKEH M3YyYUTh TEOPETUYECKUU
MaTepHal 1o TeMe 3aHATUA (MCHOJIb30BATh KOHCIIEKT JIEKLUI, H3y4UTh OCHOBHYIO JINTEPATYpY,
O3HAKOMUTHCSI C JIOTIOJHUTEIBHOM JUTEpaTypoil, MpHU HEOOXOIMMOCTH JONOJHHUTH KOHCIIEKT,
Jieniasi B HEM COOTBETCTBYIOLIME 3alIMCH U3 JIUTEPATYPHBIX HCTOYHHUKOB). B ciydae 3aTpynHeHui,
BO3HUKAIOIIMX IIPU OCBOCHHUU TEOPETHUECKOr0 MaTepHaia, CTYIEHTY CleAyeT oOpaiiaTbes 3a
KOHCYJIbTallMel K mpernojaBarento. Mas Ha KOHCYJIbTaLMIO0, HEOOXOJUMO XOpOLIO MPOJyMaTh
BOTIPOCHI, KOTOPbIE TPEOYIOT Pa3bICHEHHS.

B Hauaze npakTU4eCKOro 3aHATHS IPENOJABATENb 3HAKOMUT CTYJEHTOB C TEMOM, OIJIAIIacT
IJIaH [TPOBEACHUS 3aHATHUSA, BbIIACT 3aaHus. B TedeHue OTBEIEHHOIO BPEMEHHU Ha BBIINIOJIHEHUE
paboThI CTYAECHT MOKET 0OPATUTHCS K MPENOAABATENIO 32 KOHCYIbTAMEH WIN pa3bsCHEHUIMHU.
B koHIIe 3aHATHS TPOBOAUTCS MPUEM BBINIOJHEHHBIX 3a/IaHHi, COOECEeOBaHUE CO CTYJCHTOM.

Pe3ynbpTaThl BBINOIHEHUS IPAKTUYECKUX 3aHUHN OLIEHUBAIOTCS B 0aJuiaxX, B COOTBETCTBUU C
OaIbHO-PEUTUHIOBOM CUCTEMOI YHUBEPCUTETA.

IInanbl npakTHYEeCKUX 3aHATHI

3ansrtue 1. CynepkoMnblOTepHbIe TEXHOJOTHM U UX UCMOJIL30BAHNE

IInan:

1. OcHOBHBIE ApXUTEKTYPBI BHICOKOITPOU3BOAUTEIIBHBIX BEIUUCITUTEIBHBIX CUCTEM.
2. BeruucnuTennbHbIC KIIACTEPHI.

3. Cdepbl mpuMeHEHUS CYIIEPKOMITBIOTEPHBIX TEXHOJIOTHH.

3ansTue 2. OCHOBBI NAPALIEJILHOTO POrPAMMHUPOBAHUSA
[Lnan:

1. IMapannenpHbIC BEIYUCICHHUS.

2. 3akoH AMmpana.

3. OCHOBHBIE TEXHOJIOTHH MAPAJUICITLHBIX BEIUYHCIICHH.

4. CamocrosrenbHast pabota (OC-1).

3anstue 3. Texnonoruss OpenMP

IInan:

1. ITapagurma OpenMP. Mogueis fork-join.
2. OcHoBHble nparMel U pyHKIIMH OpenMP.
3. CamocrosrensHas padota (OC-2).

3ansarTue 4. Texnonorusa MPI

IInan:

1. MMapagurma MPI. Mexanu3m nepenaun coodrienuit (Message Passing Interface).
2. OcHoBHble pyHKIMU MPI.

3. lpocreiitrass MPI-iporpamma.

3ansatue S. OCHOBBI pad0ThI HA BHIYMCJIUTEIBHOM KJIacTepe

IInan:

1. OcHoBHbIe KOMaHabI Linux.

2. Pabota ¢ nporpammoit PUTTY: aBTopH3anus Ha Ki1acTepe, CO3JaHue U peJlakTUpPOBaHHE
¢aiiioB U Nanok.

3. Pabora ¢ nmporpammamu FileZilla 1 WIinSCP: 3arpyska ¢aiiioB Ha BBIYHCIUTEIbHBIN
KJIaCTEp U BBITPY3Ka Pe3yJIbTaTOB.

4. KoMnuiasius 1 3aiycK porpaMM Ha BBIITOJHEHHUE.

5. CamoctostenbHas padora (OC-3).



7. IlepeyeHb OCHOBHOI M JONMOJHUTEILHOI yueOHOM JuTeparypbl, UHTEepHeT-pecypcos,
He00XO0AUMBIX JI1 OCBOCHMS AU CHUIITHHBI

OcHoBHas JInTepaTypa

1. byza, M.K. Apxurekrypa kommnbroTepoB : yueOnuk / M.K. by3a. - MuHck : Beimsiimas
mikona, 2015. - 416 c. : ui., cxem., Tadi. - bubnuorp. B kH. - ISBN 978-985-06-2652-3 ;
To ke [DnexkTponHbIH pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=449925

2. OCHOBBI BBICOKOITPOU3BOAUTEIBHBIX BhIYKMCICHUH : yaeOHoe nocooue / K.E. Adanaches,
C.B. Crykosnos, B.B. Masnsbiuenko u ap. - Kemeposo : KeMepoBckuil rocyaapcTBEHHBIM
yHupepcuteT, 2012, - T. 2. TexHonoruu napajieapHOro nporpaMMupoBanus. - 412 c. -
ISBN 978-5-8353-1246-7 ; To xe [ DneKTpOHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

3. Adanacees, K.E. OCHOBBI BEICOKOTIPOU3BOIUTEIHHBIX BEIYUCICHHH : ydeOHOE mocodue /
K.E. Adanacoes, U.B. [I'puropnena, T.C. Peiin. - Kemeposo : KemepoBckuit
rocynapctBeHHbI ynusepeuret, 2012. - T. 3. [lapaienbHble BEIYUCTUTEIHHBIC
anroputMsl. - 185 c. - ISBN 978-5-8353-1546-8 ; To e [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

4. bwnur, B.A. [lapannenbHbie BEIYUCICHUS U MHOTOIIOTOYHOE MporpaMmupoBanue / B.A.
bunur. - 2-e u3a., ucnp. - M. : Hatmonansueiii OtkpseiTeiii YHUBepcuteT « MHTYUTY,
2016. - 311 c. : ni., cxeM. - bubnuorp. B kH. ; [Dnekrponnslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428948

5. Hewmmnrorun, C.A. Beeaenue B nporpammupoBanue Ha kinactepax / C.A. HemHiorus. - 2-e
u3 ., uctp. - M. : Hanmonanehselit OtkpeiThiil YHausepcutet « MHTYUT», 2016. - 247 c. :
cxeM., ui. ; To e [DnexTponHsIif pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

JlomoJiHuTeIbHAS JIUTEpaTypa

1. Mogens nporpammupoBanust CUDA : yueOnuk / @enepaibHOE rocy1apCTBEHHOE
Oro/KeTHOEe 00pa30BaTENbHOE YUPEXkKACHUE BBICIIEr0 MPO(PEeCcCHOHATBHOTO 00pa3oBaHus,
Omckuii rocynapctBeHHbIN yHuBepeuTeT uM. @.M. JlocTtoeBckoro, MuHncTepcTBO
oOpa3zoBanus 1 Hayku P®. - Omck : OMckHii rocygapcTBeHHbIN yHUBEpcUTeT, 2012. - 256
c. - ISBN 978-5-7779-1489-7 ; To e [DnexTponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237282

2. Hewmmnrorun C. A. ITapamiensHOe POrpaMMHPOBAHHE IS MHOTOTIPOIIECCOPHBIX
BbruncauTensHbIx cucteM: [Teker] / C. A. Hemntorun, Ctecuk Onbra. - CaHKT-
[TetepOypr: BXB-IletepOypr, 2002. - 396 c. ;( bubnmuoreka Yal'TIV)

3. bapckuii A. b. [lapannensHble nHpopMalMoOHHbIE TeXHOJIOTUH: [ TekcT]: yueOHoe mocoOue
/ A. b. bapckuii. - Mocksa: buaom. JlabopaTtopus 6a3oBbsix 3Hanuii, 2007. - 502 c. ;
(bubnuorexka Yal'TIVY)

4. Anexcees, A.A. OCHOBBI MapaJJICIBHOTO MPOTPAMMHUPOBAHUS C UCTIOIB30BaHueM Visual
Studio 2010 / A.A. Anekcees. - 2-¢ u3a., uctp. - M. : Harmonanbuelii OTKpBITHIHA
VYuusepcurer « MHTYUT», 2016. - 332 c. : un. ; To xe [Dnexkrponusiit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=428829

5. Hewmmutorun, C.A. [IporpaMMupoBaHue Ha KJacTepax ¢ UCHOJb30BaHUEM MHCTPYMEHTOB
Intel (Intel Cluster Studio) / C.A. Hemutorus. - 2-e u3f., uctp. - M. : HartmonansHbIN
Otkpeiteiid YauBepcuter «MHTYUT», 2016. - 259 c. : cxem., ui. ; To ke [DaeKTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429823



Hnmepnem-pecypcol

https://www.intuit.ru — HaroHansHbIH OTKPBITEI YHUBEPCUTET
http://parallel.ru — MudopmannoHHoO-aHATUTHYECKUN HIEHTP O MapajuieIbHbIM
BBIYHCIIEHUSIM

https://www.intuit.ru — HaroHansHbIH OTKPBITEI YHUBEPCUTET
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