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1. OFBEM JUCHUILINHBI
Bceero: 4 3aUeTHBIX eMHHIBI TpyHoeMKocTH (144 akajeMHUYecKuX Jaca)

Ounasn dopma odyyeHus

Bun yue6HO#M paboThI Hepes e L
IHAILIHHY 6
AyauTopHbIe 3aHATHA (KOHTAKTHAS paloTa ¢ npernoaapare-
Jiem), BCEro 4acoB 48 48
B TOM YHCJIe:
Jlexmun 16 16
Jla6opaTopHble padoThl 32 32
TIpakTHgeckue - -
CamocTosiTeTbHas paboTa, BCero 4acos % 9%
B TOM YHCJI€E:
IToaroroBka K 3a4eTy 18 18
TMoaroToBKa KOHTPOJIBHOM paboTEl 18 18
JIpyTHe BHIBI CAMOCTOSTENIBHON paboTh! 60 60
(caMOCTOSITE/IEHOE H3yYeHHe TeM (Pa3JIeNoB) TUCIUILIAHbI)
Bua mpoMexXyTOYHOH aTTecTalHu JIK3aMeH IK3aMeH
O6mas TPY/10eMKOCTh AHCUHIUIHHBI H TPY/0EMKOCTB 110 Ce- 144 144
MecTpaM, 4acoB
3aounas popma oOyueHus
Buj yueGHOH paboThI HlaLpeny aoue: Cemectp 7
[UTUTHHY

AynHTOpHBIE 3aHATHA (KOHTAaKTHAaA paboTa ¢ npenoaasare-
JieM), BCero 4acoB 10 10
B TOM 4HCJIE:
Jlexuuu 4 4
JlabopaTopHbie paboThl 6 6
[IpakTHuecKkue - <
CamocrosTebHas padoTa, BCero 4acoB
B TOM 4YHCJIe: ' ’ 134 134
[ToaroToBka KOHTPOJILHOH paboThl 18 18
Kypcosas pa6ota (IpoekT) - =
ITonroToBka K 3a4eTy 18 18
Jpyrue BHIBI CAMOCTOATENBHON paboThI
(caMOCTOsATENbHOE H3YIeHHEe TeM (pa3/elloB) JUCLHUILIMHEI) - 98
Bua npoMeKyTO4HOH aTTecTaAHH JK3aMeH IK3ameH
O6mas TpyA0EMKOCTh JHCIHILIHHEI H TPYA0EMKOCTD 110 Ce- 144 144
MecTpaM, 9acoB




2. MECTO JUCLIMILIAHEI
B CTPYKTYPE OEPA30BATEJIBHOVI [IPOIPAMMBI

TucuumnuHa «[lapamiensHoe MPOrpaMMHUPOBAHHE) OTHOCHTCH K onoky 1
yacT (hopMHpyeMOil y4acTHHKaMM 06pa3oBaTelbHBIX OTHOMICHHH, JHMCLHAILIAHA
moxynsi «ITpOMBINUTEHHBIE TEXHOJIOTHH Pa3pabOTKH M CONPOBOXICHMA IpO-
rpaMMHOro obecriedeHus».

MsyueHne TUCLHUIIIMHEL GasupyeTcs Ha pesyibTarax 00ydeHus, copmupo-
BAHHBIX IPU U3YYECHHUH CTIEYIOIMX JUCIHIIIHH!

- OnepalnroHHBIE CUCTEMBI;

- OCHOBEI IIPOrpaMMHUPOBaHNU;

- OGBEKTHO-OPHEHTHPOBAHHOE IPOrPAMMHUPOBAHHE.

Pe3ynbTaThl 00ydeHHs 10 THCLHUILTMHE HEOOXOAMMBI JUIA OCBOCHHS AHCIIH-
IUIMH «APXHTEKTypa NpOrpaMMHBIX CHCTeM», «TeXHONOrMM MpOEKTHPOBAHU
IPOrpaMMHBIX CHCTeM», «PacTipesiefleHHbIe BBIYMCIMTENbHBIE CHCTEMBD) M BBI-
TIOJIHEHHUS BBITYCKHOM KBaIH()HKAIHOHHON PaboThL.

Tpe6GoBanus K BXOJHBIM 3HAHUSAM, YMEHHSIM, HAaBbIKAM M KOMIICTCHIIMAM:

- OCBOEHHe CIeIyIOIMX KOMIICTEHIMH Ha ypoBHE HE HHiKE IOpOroBOro:
OTIK-2 (crocoGHOCTh MCIONB30BAaTh COBPEMEHHBIE HHPOPMAIHOHHBIE TEXHOIIO-
TMH Y TPOTPaMMHBIE CPEJICTBA, B TOM YHCJIe OTEYECTBEHHOTO MPOU3BOACTBA, TIPU
pelenny 3anay npoeccHoHanbHol aesrensHoct), OITK-6 (crmocoGHOCTE pa3pa-
GaThIBaTh ANTOPMTMBI H IIPOTPaMMBI, TIPUTOIHBIE M MPaKTHYECKOTO HUCIIO0Ib30-
BaHMS, IPUMEHATh OCHOBBI MH(QOPMATHKK W MPOrPaMMHPOBAHHs K IIPOEKTHPOBa-
HHIO, KOHCTPYHPOBAHUIO ¥ TECTHPOBAHMUIO IPOTPAMMHBIX IPOEKTOB).

3. ILIAHUPYEMBIE PE3YJIbTATbBI OB YUEHUSI

Llensio u3ydyenust pucuuiuinHel «llapannensHoe mporpaMMHpPOBaHHE) SIB-
JIieTcs OCBOEHHME METO/IOB, HHCTPYMEHTAapHs H MOIXOI0B, HCIIOJB3YEMBIX B Na-
pajIeIbHOM ITIPOrpaMMHUPOBAHHH.

3amauamu TUCIHIUIMHBI ABJIAIOTCS

- W3y4eHre MPHHIUIOB M TEXHOJIOTHH MapajuieJbHOro IMporpaMMHpOBa-
HHS;

- IPMMEHEHHe Ha NPaKTHKe METO/IOB M CPEJCTB pealn3allii MHOTOIOTOY-
HBIX BBIYHCIIEHHH 1 CIIOCO00B HX CHHXPOHH3ALMH.

Kommnerenmus, GopMHpyeMBI€ B PE3YIbTATE OCBOCHUA NUCLUIUIMHBL:

- BIalEHHWE HABBIKAMH HCIIOJIb30BaHHUS OIEPALHOHHBIX CHCTEM, CETEBBIX
TEXHOJIOTHH, cucTeM yrpasieHus 6azamu naHHbIX (I1IK-6);

- crIocoBHOCTh OCYIIECTBIIATL pa3paboTKy, OTIaJKy, MPOBEPKY paboTocrio-
COGHOCTH, OLIEHKY CJIOXHOCTH NPOrpaMMHOr0 o0ecIeyeHHs ¥ peaKTOpHHI [po-
rpammHoro koza (I1K-7);

- CIOCOGHOCTb MPOBOJIMTH YCTAHOBKY, HACTPOHKY H ONTHMH3AlHUIO (YHK-
LIMOHHPOBaHKsA MPUKJIAJHOTO mporpaMmHoro obecrnevenns (I1K-11).



MVHIHKATOpPsl M JECKPHUNTOPHI HYacTH COOTBETCTBYIOLIEH KOMIMETEHLHH,
dopmupyeMoii B mpouecce usydenus aucuumnHbl «llapaniensroe IporpaMMH-
pOBAHHEY, OLEHUBAIOTCA IIPH TOMOIIN OLIEHOYHBIX CPE/CTB.

Inanupyemble pe3yJbTaThl 00y4eHHs M0 AHCHHILIHHE
«[MapaasiebHOE IPOrPpaMMHPOBaHHEY,
MHIHKATOpPbI JocTHKeHHs Komnerenunii ITK-6, ITK-7, IIK-11
nepeYeHb OLlEHOYHBIX CPEICTB

Ne Kon wmupw- | HaumenoBanue Kox manu- | ITnanupyemsie pe- | HanmeHoBanue
n/n | karopa mO- | HHIHKaTopa HO- | pyeMoro pe- | 3yJibTaThl o0yde- | OLEHOYHBIX
CTIDKCHHSI | CTHDKEHHs KOMIIe- | 3yJbTara HHAA CpeacTB
KOMIIETEH- | TEHLHH obyueHus
MK
1 WI-1nk-6 3pare: cnocobsl | 3 (MI-1rnk) | 3Haer: croco6er | OT4eTsl MO Jia-
MOCTPOEHHsT MHO- HOCTPOEeHHsT MHO- | 6OpaTOpPHEIM
TOMIOTOYHBIX BBI- FOMOTOYHEIX  BBI- | paboTaM
YHCIICHUH YHCJICHHH
2 NT-21k-6 Vmers: mcnonb- | Y(MI-2rk-6) | YMeer: wmcmome3o- | OTYeTE MO Jia-
30BaTh (QYHKIHH BaTh (PYHKUUH sif- | GOpaTOPHBEIM
spa OIepaLuoH- pa OIepauuoHHEIX | paGoTam
HpIX cucteM Win- cucreM Windows u | Bompocsl K 9K-
dows u Linux mms Linux Iyt MHOTO- | 3aMEHY
MHOTOMIOTOYHBIX MIOTOYHEIX BBIYHC-
BBIYHCIICHHUH U HX JIeHHH W HX CHH-
CHHXPOHH3aLMK XPOHH3AIMH
3 WUI-3nk-6 Brnagmers: cmoco- | B(MO-3nks) | Bmameer:  cmoco- | OTdeTsl 1o Jna-
Oamu peanH3anuu 6amu peaiu3aliK | 60PaTOPHBIM
MHOTOIIOTOYHOH MHOTONIOTOYHOH paboram
MOJIETH  BBIYHC- MOJIENIH  BEIYHCIIE-
JIEHUH HUH
4 UO-1nk-7 3uaTh: ocobenno- | 3 (MII-1nk-7) | 3maer: ocobenHo- | OT4eTsl mo na-
CTH TEXHOJIOTHH U CTH TEXHOJIOTHH H | GopaTopHEIM
CTAHIApPTOB  Ia- CTaHJApTOB mapai- | paboTaMm
PaJLIeNIBHOTO JIETIEHOTO mpo-
[IpOrpaMMHpOBa- rpaMMHPOBAHUSL
HHSI
5 WU-2mk-7 VMers: mome3o- | Y(U-2nk-7) | YMeer: moib30- | OTYeTHl 1Mo Ja-
BaTbCs (QyHKIHSA- BarbCs QYHKUUSMH | 60paTOPHBIM
MH CHHXPOHH3a- CHHXPOHH3AIMH pabotam
LM BBIYHCIICHUH, BBIYHCIICHUH, Bompockl K 2K-
BCTOPEHHBIMH B BCTOPEHHBIMH B | 3aMEHY
S3BIKH  TIPOTpaM- S3BIKA  TIPOrpam-
MHPOBaHHS MHpPOBaHHS
6 U-3nx-7 Bnagers: cmoco- | B(UMI-3nk-7) | Bmameer:  cmoco- | OTyeTsl o Ja-
Gamu OTJIAIKH Bamu oTyIagKH | 6opaTOpHEIM
MHOTOTIOTOYHBIX MHOTOIIOTOYHBIX paboram
HPHJIOKCHHM HPHIOKEHHH
7 NA-1rx-11 3mate: ocobenno- | 3 (U-1mk-11) | 3uaer: ocobenno- | OTyeTH mO Ja-

CTH TEXHOJIOTHH U

CTH TEXHOJIOTHH H

60paTOpHBIM




CTaHJapToB  IIa- CTaHIapTOB Tapai- | paboTam
PALTETBHOTO JIENBHOTO po-
porpaMMHpOBa- rpaMMHpPOBaHUSA
HHS
8 WUI-2nk-11 Vumer: mpuMe- | Y(UI-2mx-11) | YMeer: NpUMEHSTH OT4eTHl 1O JIa-
HATH METOIBI METO/bI CHHXPOHH- | 60paTOPHBIM
CHHXPOHH3AIMH 3allMM BEMUCIICHUH | padoTam
BBIYHCJICHHH
9 W-3nk-11 Briapets: u- | BUO-3mk-11) | Brageer: mHCTpy- | OTYeTHI 1O Ja-
CTpyMEHTaIbHBI- MEHTaJbHBIMH 6opaTOpHBIM
MH  A3BIKOBBIMH A3BIKOBBIMH  Cpell- | paboTam
CpeAcTBaMH  Ia- CTBaMH napai- | Bompockl K 3k-
paJIeTbHOTO JIENIBHOTO npo- | 3amMeHy
porpaMMHpOBa- IpaMMHPOBaHHUS
HES
4. COAEP)KAHUE JUCIHHUILIAHbI
4.1. YueOHO-TeMaTHYeCKHH NJIaH
Ounas gopma o0ydeHus
Kosn4ecTBo 4acoB
Homep KOHTAKTHOH paboThI ¢ MpenoJaBare/iem
HaumeHnoBaHHe pa3jeia,
PyGe:x |pasmeua, JlaGopa-
TeMBbI TR Jlexunn Tyt TOpHBIE
3aHATHSA
padoThI
Opranu3alis BeIYHCIICHHHA B
1 MHOTOIIPOLIECCOPHBIX CHCTE- 2 - -
Max
2 Mmuoronotoysas Moaens OC 2 4
PyGex 1 3 CHHXpPOHH3ALMs B ITapajljielib- 2 ) 12
HBIX BBIYHCIICHHAX
4 3amaua obenaromux GpuIoco- 1 i ]
¢os
PyGerxHbIil KOHTponb Ne 1 1 - -
5 Crangapt OpenMP 2 - 8
6 Crangapt MPI 2 8
7 ITpou3BOANTEIBHOCTD, OTIAIKA 5 i i
Py6ex 2 napayIelbHEIX apXUTEKTYD
8 [lepcrieKTHBEI pa3sBUTHS Ma- 1 ) )
paJLIENBHBIX apXMTEKTYP
Py6exuslii KOHTpOJIb No 2 1 - -
Bceero: 16 - 32




3aounas opma o0y4eHHs

KoauuecTBO 4acos
Homep KOHTAKTHOI padoThI ¢ mpenoaaBareiemM
HauMeHnoBaHHe pa3jeia,
pasjeia, Jlabopa-
TeMbI MpakTH4.
TEMBI Jlexnun TOpPHBIE pa-
3aHATHSA
00THBI
1 OpraHmn3aiis BEYHCICHHH B MHOTOIIPO- 1 ) )
[ECCOPHBIX CHCTEMEX
2 Muoronorounas moaens OC - - -
3 CHUHXPOHHU3ALMSA B MAPAJIJIEJIbHBIX Bbl- 2 2
YUCJIEHUAX
4 3AJJAYA OBEJIAIOLX ®HJIOCODOB - - =
3 Cranpapr OpenMP 0.5 - 2
6 Cranpapt MPI 0.5 - 2
Bceero: 4 - 6

4.2. Conep:xaHue JEKIHOHHbIX 3aHATHA

Tema 1. Opzanusayus 6ol4UCIEHUT  MHOZONPOUECCOPHBIX CUCMEMAX
Brenenue. Llenn H 3a0aud M3ydeHHs IUCIMILTMHBL. TpeGoBaHMS 1O M3Y4EHHUIO

aucuumaebl. Kinaccubukalys napajiiebHbIX BEYHCIATEIbHBIX CHCTEM. Xapak-
TePUCTHKH MHOIONPOLECCOPHBIX CHCTEM. 3aKOH Awmpana. Onenka 3G heKTHBHOCTH
napaiTeNbHbIX BblUMCIeHni. TexHuueckas peand3alis MHOTONPOLECCOPHBIX CH-
cteM. CxeMsl pa3paboTKy MapajieIbHbIX METOJ0B.

Tema 2. Muozonomounas modeav OC
Tporecchl, noToky, HutH. CTpykTypa noroka. CocTosHue. IMotoxu POSIX.
Co3/aHue, KOHTPOIb M 3aBepIIEHHE NOTOKOB B MapajlenbHoi nporpamme. Ilepe-
naua mapameTpos. [IpuopureTsl. JIoKkalbHOE XpaHHIHIIE MOoToKa. [Ty moTOKOB.

Tema 3. CUHXPOHU3AUUA 8 NAPAJLIENIbHBIX 6614 UCTIEHUAX
OYHKIMM CHHXPOHH3ALMK BBIYMCIEHMH. BroxupoBku. KpHTHUeCKHe CEK-
HH, ceMadopsl, MBIOTEKCHI, apbephl, MOHUTOPBI.

Tema 4. 3adaua obedalowux Qunocogos
CHHXpOHH3AIHA TIPOLECcOB B 3ajade obepaomux ¢uiocopos JeHKCTphL.
Anroputm pelueHHs 3aa4u. [Ipumep perneHus 3a1a4m.

Tema 5. Cmanoapm OpenMP
IMousrtue Fork-Join mapamnenusma. J{upexktrBbl M GyHKIMH. [lapamnens-
HBle W IOCIIeIoBaTenbHble 00nacTH. Momenb OaHHBIX. Pacnpenenenue paGoThI.
Cunxponusanus. bappep. KpHTHueckue CEKIUH. Tonka pnaHHBIX. JlUpeKTHBa
atomic. 3amk# (locks). CornacoBaHHBINH 00pa3s naMsTH.

Tema 6. Cmanoapm MPI
CrpykTrypa nporpammel MPL. Tlepenada cooOGmeHuH MeXTy AByMs [IpOLEc-
camit. OCHOBHBIE THIIbI OTEpALHi Tepeiaun AaHHbIX. HeGmokupyomuii 0GMeH.
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Broxupyromuii o6MeH. Ba3oBble THIIBI JaHHbIX. [101630BaTeIbCKUE THIIb NaHHBIX.
KomnnexktuBHble onepaniy. KOMMyHHKaTOPBI.

Tema 7. IIpouzeodumensHocms, ORIAOKA NAPALIENbHBLX APXUMEKM)P

Ouetka >(p(HeKTHBHOCTH NapaUIeNbHBIX TpUoxkeHnd. OnrTumusauus Uc-
[10/1b30BaHHs Gapbepa. YTIpaBlieHHe KOIHYECTBOM M PasMEPOM KPHTHYSCKHX 06-
nacteif. YcTpaHeHue IapauIeNbHbIX 00MacTedl BO BHYTPEHHHX LHKIAX. Jloxane-
HEIE TIEpEMEHHBIE IPOTHB pa3IessieMbIX.

Tema 8. Ilepcnekmugvl pazeumus nApanenbHbLX ApXUMermyp
Apxurextypa ['PH]I. CynepKoMIbioTepsl. TOTAILHBIH KOMIIBIOTHHT.

4.3. JIaGopaTopHbIe 3aHATHA

HanmvenoBanue HopmaTuB BpeMeHH, 4ac.
Homep HaumenoBaHHe o
JabopaTopHoi
paszena, paszena, Py O4nas 3aounas
TeMblI TeMblI P dhopma popma
o0yueHHst o0yueHHs
OpraHu3aiHs BbIYHC-
1 JICHHI B MHOTOIIPOIIEC- - - -
COPHBIX CHCTEMax
MHOromnoro4Has Mo-
2 VnpasieHHe IOTOKaMK 4 -
neas OC
3anava obenaroIux 4 ?
(buocodor
CHHXPOHH3ALHSA B 1a-
3anayda nucaTent-
3 paJUIebHBIX BEIYHCIIE- 4 -
YUTATEIIH
HUAX
3azmada Npou3BOIUTE- 4
JIE-NIOTpeOHTEIH
4 3agada obenaomux pu-
socodo ) -
Brruucienue uucia [Tu 4 2
5 Crangapt OpenMP CoptupoBka 31eMeH- 4
TOB MacCHBa
Beraucnenue yucina [u 4 2
6 Crangapt MPI BexTopHO-MaTpHYHOE 4
MEPEMHOXKEHHE
TIpOn3BOAUTENBHOCTD,
7 OTJIaKa IapayieIbHBIX - - -
apXHTEKTYP
[TepcrieKTHBEI pa3BH-
8 THS NapaUIC/IbHBIX ap- - - -
XHUTEKTYp
Bcero: 32 6




4.4. Koutponbaas pabota (1151 04HO¥ H 3a04HOii popm obyuenus)

KonTponpHas paboTa MOCBSIIEHA PELICHHIO THIIOBOM 3a/1a4d IIOCTPOEHHS
MHOTOIOTOYHOTO NPHIIOKEHHsS. ¢ CHHXPOHH3alyeH M0 MHIAMBHIYaJbHEIM MCXOA-
HBIM JaHHBIM COFTACHO METOAMYECKIM PEKOMEH/IAIHAM, YKa3aHHBIM B pasierne 8.

IIpuMepbl TEMATHKH padoT

1. 3adaua o xannubanax. TlneMs U3 n IHKapei ecT BMECTE U3 60JBIIOTO
ropiika, KOTOpBI BMEIIaeT m KyCKOB TyLICHOr0 MHCCHOHEDA. Korpa nuxaps xo-
yeT 06eaTh, OH eCT H3 FOpIIKA OJHH KyCOK, eC/IA TOJIbKO rOPLIOK HE MyCT, HHAE
JvKapb GyIMT T0Bapa H JKIET, [I0Ka TOT HE HANOIHMT IOPUIOK. IToBap, cCBapHB
o6en, 3achimaer. Co3laTh MHOTOIIOTOYHOE NPHJIOKEHHE, MOLESTHPYIOMICE oben
nuKapei. Ipy pelieHny 3aqaqy noJib30BaThes cemadopamy.

2. 3adaua o 6oamynax. N GOITYHOB HMEIOT TenedOoHBI, KIYT 3BOHKOB H
3BOHST APYT JAPYTY, 4TOOBI ToGecenoBaTh. Ecnu TenedoH 3aHAT, GonTyH Oyaer
3BOHMTB, TI0Ka eMy KTO-HHOYb He oTBeTHT. IlobecenoBas, GONTYH HE YHAMaAeTCs
¥ WUIM JKTET 3BOHKA MM 3BOHMT Ha Apyro# Homep. Co3jaTh MHOTONOTOYHOE IPH-
JI0eHHe, MOIEApyIollee TIoBe/ieHHe GonTyHOB. Ui peleHis 3a1atu HCTI0NB30-
BaTh MBIOTEKCHI.

3 3adaua 0 wumMamenAx W nucamensx («noomeeprcoeHHOE umerniuey).
Ba3y JaHHBIX PasfelsioT [1Ba THIIA IPOIIECCOB — YHTATENH 1 [THCATEIIH. Yurarenu
BBLITMOJHSIOT TPAH3aKIUM, KOTOPbIC MPOCMATPUBAIOT 3alHCH 6a3bl MaHHBIX, TPaH-
3aKIHMK THcaTeNell 1 MPOCMATPHBAIOT M M3IMEHSIOT 3anucy. [Ipexnonaraercs, 910
B Hauase BJ] HAXOJUTCA B HETIPOTHBOPEUMBOM COCTOHMHA (HAPUME, ECIH Kak-
bIf BMEMEHT — YHCIIO, TO OHM BCe OTcopTupoBaHbl). Kaxcias oTAebHAd TpaH-
3aKkuus nepeBoAuT B/l H3 OHOTO HEPOTHBOPEYHUBOrO COCTOAHUS B IPYTOC. Tpan-
3aKIMM BBINOJHSIOTCS B PEKHMME (IIOATBEPKACHHOTO YTCHHM), TO €CTh IpOLECe-
MucaTeNs He MOXKET MOIyduTh AocTyIl K B/l B TOM cirydae, eclii e 3aH:A ZIpyro
[pOLIECC-TIMCATEND WX NPOLECC-IHTaTeb. K BJI moxer oOpaTUThCsS OJHOBpE-
MEHHO CKOJIBKO YTOJHO IpolieccoB-untatenei. IIporecc TuTaTeNb MOTYIacT 10-
ctyn k BJl, maxe eciu ee 3aHAN MPOLECC-IHACATEIE. Co31aTh MHOTOIOTOYHOE
IIPHIIOXKEHHE C MOTOKAMH-MHCATENSMH M TOTOKaAMU-IHTATEAMH. PeanuzoBath
pelieHue, HCIoIb3ys ceMa(opsl, i He HCTIONB3Y A GIOKMPOBKH YTEHHSA-3ATTHCH.

5. METOAHMYECKHE YKA3AHUS JIJI5 OBYYAIOIIIUXCA
IO OCBOEHHIO JUCIHUILINHBI

IIpy NpOCTYNIMBAHKH JIEKIMH PEKOMEHIYETCS B KOHCIEKTEe OTMEHaTh BCe
BasKHbIe MOMEHTBI, Ha KOTOPHIX 3a0CTPsAET BHUMAHUE Mpero/laBarelib, B 1aCTHOCTH
Te, KOTOPbIE HAIPABJICHBI HA Ka4€CTBEHHOE BBITIOJIHCHHE cooTBeTCTByrOLIEH 1a60-
paTropHOH paboThI.

IpemojiaBateneM 3aIIAHMPOBAHO HCIIOJI30BAHHE TIPH YTCHHH JEeKIHi Tex-
Hoyoruu yuebHoM auckyccuu. [TosTomMy pekoMeHIyeTCs ¢uKcupoBath i cebs
HHTEPECHBIE MOMEHTBI C LIEJII0 HX aKTHBHOTO 06CyKIEeHH Ha TUCKYCCHH B KOHIIE
JIEKIIHH.



3a70rOM Ka4ecTBEHHOTO BBIIONHEHHs J1abopaTopHBIX PaboT ABJACTCH Ca-
MOCTOSITeIbHAS MOATOTOBKA K HHMM HaKaHyHe IlyTeM IIOBTOPEHHS MaTepHUaloB
neKiuit. PeKOMEHIyeTcsl [IOArOTOBUTh BOTIPOCHI MO HEACHBIM MOMEHTAM H obey-
JIUTh UX C TIperojaBaTeieM B Haualle naGopaTopHO# paboTEL.

IpenoaaBaTeneM 3alllaHUPOBAHO IPUMEHECHHE Ha 1aGopaTOPHBIX 3aHATHAX
TEXHOJIOTHI pa3BHBaIOIIelics KoonepalHty, KOJICKTHBHOTO B3aUMOJICHCTBHS, pas-
Gopa KOHKpeTHbIX cuTyauuil. [loaToMy IPHBETCTBYETCS rpyImnoBOd METOX BbI-
IIO/THeHHs TabopaTOPHEIX PaGoT M 3aIlMThl OTYETOB, a TAKXKe B3aHMOOIICHKa 1 00-
CyX/IEeHHE pe3ybTaTOB BBINOIHEHHA na6opaTopHBIX paboT.

JUIs TeKyLIETo KOHTPOIIS YCIEBAEMOCTH I10 O4HOH dopme 06ydeHHs mperno-
JaBaTeNieM HCIONB3yeTcs GalbHO-PEHTHHIOBas CHCTEMa KOHTPOJA U OLCHKH
AKaeMUIECKON aKTHBHOCTH. [103TOMy HACTOSTEIBHO PEKOMEH/YCTCS TINATEIBHO
npopabaThiBaTh MaTepUall AUCIHILIMHBL IIPH CaMOCTOATENbHOM paboTe, y4acTBO-
BaTh BO BCEX (popMax 0GCYXICHHS ¥ B3aUMOJCHCTBHSA, KaK Ha JICKIHAX, TaK 1 Ha
J1aGOPATOPHBIX 3a3HATHAX B LENSX Jy4YIIEero OCBOCHHA MaTephaia MOJTy4eHUSA
BBICOKOM OLIEHKH T10 Pe3yJIbTaTaM OCBOCHUS AUCLHUILIAHEL.

BLIIOJTHEHHE CAMOCTOSTENILHOM paboThl MOApasyMeBaeT CaMOCTOATE/IPHOS
H3ydYeHHe pa3lelioB JUCUMILIAHEL, TTOJITOTOBKY K nabopaTOpHBIM 3aHATHAM, K PY-
GesKHBIM KOHTPONSAM (Iisk 06YJalomuXCst O4HOH ¢dopMBl 00y4YeHHNs), BBITOJTHEHHE
KOHTPOJIEHOM paGoThl (1 06YJaIOIHXCs OYHOH, 3a04HOM GopM 00ydeHH ), OA-
FOTOBKY K 3a4eTy.

PekoMeH/yeMas TPYLOEMKOCTh CaMOCTOSTEIbHON paboThl IpeACTaBlIeHa B
Tabnuue:

PexoMenayeMblii pe;KHM CaMOCTOATeILHOMN padoThbl

Pexomenayemas
TPYI0€eMKOCTb,
HaumenoBanue aKa/. Jyac.
BH/IA CAMOCTOATEIBHOH padoThI Ounas 3aounas
dbopma t¢opma
o0y4yenusi | o0ydeHus
CaMoCTOSATeIbHOE H3yYeHHe TeM THCIHIIIHHbL: 48 95
OpraHu3anKs BEIYACIEHUH B MHOTOIIPOIIECCOPHBIX CHCTEMAaX 4 10
Msuoronotoysast moens OC 6 12
CHHXPOHH3AIHSA B APALIEIBHbIX BEITHCIIEHHSX 6 11
Bazaua obemaronmx Gumocopon 4 10
Cranpgapt OpenMP 10 18
Crangapt MPI 10 18
TIpoK3BOAUTENPHOCTD, OTIIA/KA HAPATIETbHBIX APXHTCKTYD 4 8
[lepcreKTHBBI PA3BHTHS [APAILICIIEHBIX APXUTEKTYP 4 8
IMoaroToBKa K Ja60paTOPHLIM 3aHATHAM 8 3
(mo 1 yacy Ha Kax/0e 3aHATHE)
IMoaroroBKa K pydexHbIM KOHTDOJAM 4 )
(o 2 4aca Ha KaX/bIH pyGex)
Bhino/HeHHE KOHTPOJIbHOH patoThbI 18 18
Kypcosas paGora (npoeKT) - -
IloaroroBKa K 3a4eTy 18 18
96 134
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I[TpuBeTCTBYETCA BBIIONHEHHE Pa3/e/loB CaMOCTOsTE/IbHOH PaboThl B KOM-

[IBEOTEPHOM Kiiacce Kadeapsl.

6. ®OH/] OIIEHOYHBIX CPEACTB
JUIA ATTECTALIAHA ITO JACHHAILIAHE

6.1. ITepeyeHb OLEHOYHBIX CPEACTB

1. BaJuIbHO-PEHTHHIOBas CHCTeMa KOHTPOJIA ¥ OLCHKH aKaJeMHYecKoil aKTHBHO-

cTi 06ydarommUxcs (s 04HOH GOpMBI 00yueHus).
2. KorrponbHas paGoTa (11 04HOH, 3204HOH dopMsI 00ydeHHS).
3. Or4eTl 06YHAIOIIHXCA 110 Ta60pPaTOPHBIM paboTaM.

4. BaHK TeCTOBBIX 3aaHuii K pyOexHbM KoHTponsam Ne 1, Ne 2 (s 04HOM (POPMBI

00y4yeHusn).
5. baHK TeCTOBBIX 3a/laHHH K 3a4eTy.

6.2. CcreMa 6a/1/IbHO-PeTHHIOBO# OLEHKH
pa6oTsl 00yUaOMMXCH 0 AUCHHUILIHHE

Ounas popMa oOydeHus

Ne | HawMeHoOBa-
Conepxanue
HHE
Oynas ¢popma 00yueHHs

1 | Pacripenene- Pacnpesenenue 6amion

Hue 6aos 3a BrinonHenne

CEMECTPBI 110 Bun Tocene- W 3aIHTa PyGex- | PyGex- | PyGex-

BH/IaM y4e0- | yueGHoM | HMeek- | OTYETOB IO Hbmol;z“' m’mo';(:"' H"mo':;"' il

HO¥ paGoTe, paboTBI: LM nabopatop- Ti-nl Ti-oz T%G =

epoKiL el HbIM paboTam ) ) i

yueGHoI pa-

60TE! (10BO-

JAATCS 10 BamuibHas

3 08 048 o7 07 - 0

CBejleHHust OLICHKA: A A A A e

o0y4aromHx-

cfl Ha NEPBOM To 6-wu1 Gar-

yaeOnom 3a- OB 3a 4-X Ya-

HATHH 8 nexuui - o

) [Mpume- v cosyio nabopa- | gy, 4 g Ha 8-i1
gy | T oo | wepe PaCO- | exupm | mexuun .
i ny Ty .
(8 n.p. 4-x ua-
COBBIX)

2 | Kpurepuii nepecuera 6an- | 60 u Menee 6aiioB — HEy0BIETBOPUTEIBHO;

JIOB B TPAJAMLIMOHHYIO 61...73 — yAOB/IETBOPHTE/ILHO;

OLEHKY 1o utoram pabotsl | 74... 90 —xopomo;

B CEMECTPE M 3a4€Ta 91...100 — oTAMYHO
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KpuTepuu 1omycKa K npo-
MEXCy TOUHOM aTTeCTalMH,
BO3MOXKHOCTH TIOJTYYEHHS
aBTOMATHYECKOT0 3a4eTa
(K3aMeHaLHOHHOH OLleH-
KH) 10 JUCLIMILIMHE, BO3-
MOKHOCTb MoJTy4eHus 60-
HYyCHBIX 6aJLI0B

Jlns JomycKa K [POMEKYTOYHOH aTTecTalu Mo JUCLHILTHHE 33
cemecTp oByyaromMics JoyuKeH HabpaTh MO MTOraM TEKYIIEro u py-
GesxHoro KoHTposeii He Menee 51 6amna. B ciydae eciun o0yuaromuii-
cst Habpan MeHee 51 Ganna, TO K aTTeCTAlMOHHBIM HCTBITAHHAM OH HE
JOIYCKAETCs.

Jlns mony4eHus 3a4eta Ge3 NpOBEACHHA NPOLENYPBI MPOMEIKY-
TOYHOM aTTecTaLMK oGyuaomeMycs HeoGX0aMMO HabpaTh B XOfe Te-
KYILEro ¥ pyOeiHBIX KOHTPOICH HE MEHEe 61 6amuia. B aTom cirydae
uTor GaNBHON OLEHKHM, MoiyyaeMol o0yyaromumes, OmpeIe/seTed
110 KonMuecTBY 6a/UIoB, HAOPAHHBIX HM B XOJIC TEKYILETo H pyOeKHBIX
KOHTposie#. IIp 3TOM, Ha YCMOTpEHHE MperlojaBaTelld, GatbHas
olleHKa 0fyHalowerocsi MOXeT ObITh IOBBIIICHA 33 CHET MONYHCHHA
NOTIONHHTENBHEIX OAJUIOB 32 aKaJeMUYECKYI0 aKTHBHOCTS.

O6yuaromyiics, MMEIOIMI NpaBo HA TOMYYEHUES OLCHKH 6e3
[POBEICHHs NPOLIEAYPhl TIPOMENYTOUHOH aTTECTALH, MOKET TMOBbI-
CUTh €€ IyTeM C/[auM aTTECTAMOHHOTO HCIIbITAHHS. B ciyuae nomy-
yeHHs 0OYHAIOLMMCS Ha aTTeCTALMOHHOM HCIIbITAHHH 0 6annoB UTOT
6a/UIbHOM OLEHKH M0 AUCLUIUTMHE HE CHIKACTCA.

3a  aKaJeMMUecKyi0 aKTHMBHOCTL B  XOIA€  OCBOCHHA
JWCUMIUIAHBL, ydyacTHe B Y4eOHOM, Hay4HO-UCCIIE/I0BATENIbCKOH,
CTIOPTHBHOM, KyJIbTYPHO-TBOPHECKOH H OOLICCTBEHHOH AEATETEHOCTH
o6yuaroneMycs MOTyT ObiTb HAYHC/IEHBI JOTIONHHTENILHBIC Hansl.
MaKcHMaJIbHOE  KOJMYECTBO  JIOMOJHMTENBHBIX — OamioB 32
aKageMHYECKYIO aKTUBHOCTB cocTabset 30.

OcHoBaHHeM 17 TIONYYEHHS JONOJHUTENbHBIX Oaiios
SABIISIIOTCA:
- BBLINOJNHEHHEe JOMOJNHUTENBHBIX 3aJaHHH 10
JOTOJTHATENbHBIE GaJliibl HAYHCAKOTCS NPEToaBaTeNeM;

- yuacTHe B TeueHHe CeMecTpa B yueOHOM, Hay4HO-
HCCIIEIOBATE/BCKOM, CIIOPTHBHOM, KyJTbTypHO-TBOPHYECKOH M obe-
ctBeHHol aestensHocTH K'Y,

JMCLIATLITHHE;

DopMbl ¥ BHIBI y4eOHOH
paboTsI JUIst HEYCTIEBAO-
KX (BOCCTAHOBMBIIMXCA
Ha Kypce 06yvenns) o6y-
YAJOMIMXCA JULA NOJTyYeHHs
HeJoCTAONMMUX 6alIoB B
KOHLIe CeMecTpa

B ciyuae eCilid K MPOMEXYTOUHOM! aTTeCTallH (3avery) HabpaHa
cymma Mmenee 51 Ganna, obyvaroremycs Heo6X0IuMO HabpaTh Helo-
cTaloliee KOJIH4eCTBO GalIOB 33 CHET BBINONHEHUS JOTIOIHUTE/IBHBIX
3aaHuif, 10 KOHIA mociieHell (3a4eTHOH) Hellein ceMecTpa.

JIMKBUAALMS AKaIEeMHYECKUX 33/I0JDKEHHOCTEH, BOSHUKILMX H3-
3a pasHOCTH B y4eGHBIX IUIAHAX NPH MEePEBOE WK BOCCTAHOBICHUH,
TPOBOJMTCS TMyTEM BLINOJHEHH JOTIONHHTEBHBIX 3aaHHH, tbopma 1
06'beM KOTOPBIX OMpe/IeNAETCs NPernoAaBaTe/IeM.

6.3. IIpoueaypa oueHHBAHUS Pe3y/IbTATOB OCBOCHHH IHCUHILTHHLI

Py6esxHble KOHTPOJIH M 3a4eT IPOBOJATCS B dbopme MICBMEHHOIO T€CTHPO-

BaHHA.

Ilepes TIpOBEAEHHEM KaX10r0 PyOe:KHOTO KOHTPOIA MperofaBaTelh po-
pabaTeIBaeT ¢ 00y4AIOIHIMUC OCHOBHOM MaTepHall COOTBETCTBYIOIIKX Pa3/ie/ioB
JIMCLAIUIAHEL B QOpMe KPaTKOW JIEKLHH-JHCKY CCHH.

BapuaHTbl TECTOBBIX 3a[aHUM s py6exubix koHTponel Ne 1 u Ne 2 cocto-
AT 13 7 BOTIIPOCOB.

Ha KaI0e TeCTHpOBAaHHE MPU PyGeKHOM KOHTpose 00ydarouemMycs 0TBo-
auTcs BpeMms He MeHee 30 MUHYT.
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Ipenosapatelb OLEHMBaeT B Gamax pesylbTaTel TECTHPOBAHHA Kamoro
06y4aloIerocs 110 KOJMYECTBY NPABUJIBHBIX OTBETOB H 3aHOCHT B BEJOMOCTb yue-
Ta TEeKyIleH yCrieBaeéMOCTH.

JayerHsiil TecT cocTout u3 30 Bormpocos. KosidaecTBo 6ajLioB Mo pesynbTa-
TaM 3a4eTa COOTBETCTBYET KOJHMYECTBY NPaBHJIbHBIX OTBETOB obyuaromierocsi Ha
BONpOCHI TecTa. Bpems, 0TBOIMMOE o6yuJaroneMycs Ha 3a4€THBII TeCT, COCTaBILA-
eT 1 acTpOHOMHYECKHH Yac.

Pe3y/I5TaTl TEKYIIEro KOHTPOIIS YCTIEBAEMOCTH H 3aHeTa 3aHOCATCA mperno-
aBaTeNeM B SK3aMEHAIMOHHYIO (3a4€THYIO) BEJIOMOCTB, KOTOPas C/laeTes B opra-
HU3ALMOHHBIA OTHe] MHCTHTYTa B [€Hb 3a4eTa, a TAkke BHICTABJIAIOTCA B 3ateT-
HyIO KHIDKKY 00y4aromerocs.

6.4. IlpuMepbl OLEHOYHBIX CPEACTB /I pyOesKHBIX KOHTPOJIEH U 321eTa
IIpuMepbI TECTOB /ISl Py0OeAHOr0 KOHTPOIA Nel

1. B 0CHOBE KJIACCHDUKALMH BBIYUCITHTEBHBIX CUCTEM B CHCTEMATHKE
daUHHA UCTIONB3YIOTCH:
(1) mokazare/i MPOM3BOAUTEIPHOCTH BBIMHCIUTE/ILHBIX CHCTEM;
(2) moHsTHs MOTOKOB KOMaHI ¥ AaHHBIX;
(3) KOMMYECTBO MMEIOLIMXCS [IPOLIECCOPOB M MPHHIIAI paszeneHus
MaMATH MEXIy IpOoLEecCopaMH.
2. Tox xjIacTepoM OOBIYHO TIOHUMACTCH:
(1) MHOXECTBO OT/IEIBHBIX KOMIILKOTEPOB, 06BbeIMHEHHBIX B CETh, 1A
KOTOPBIX TIPU TIOMOIITH CTIELMabHBIX aNlllapaTHO-NPOTrpaMMIBIX cpezcTB obecre-
yUBaeTcs BO3MOXKHOCT YHH(GHIIMPOBAHHOTO YNPABJIEHHS, Ha/lCKHOTO (hyHKLHO-
HUPOBaHUA H 3PPEKTUBHOTO HCITOJB30BAHIS;
(2) MHOXeCTBO OT/EJIbHBIX KOMITBIOTEPOB, 00beIHHEHHBIX B JIOKAJIb-
HYIO BBIYHCIIUTENIBHYIO CETh;
(3) MHOKECTBO OTAENBHBIX KOMIIBIOTEPOB, IIOAKIIOUEHHBIX K CETH
VHTepHeT;
3. Jlig yero HyXHa IIpoLeaypa CHHXPOHH3aIMH?
(1) anst mepeziavy JAHHBIX MEXIY TIOTOKaMH;
(2) s cornacoBaHus Havasa BRINOJHEHHS Napajie/bHbIX [IOTOKOB;
(3) A cOTTIacOBaHHS 3aBEPIICHHS BEITOTHEHAS NapalIesbHbIX Mo
TOKOB;
(4) a1 nepenady JAHHBIX M3 [TIABHOTO NOTOKA B MApajlIe/IbHBIC.

IIpuMepbl TECTOB /IIsi PyOEKHOT0 KOHTPOJIA Ne2

1.  C nomouisio, Kako# (pyHKIIHH MOXKHO 33/1aTh YMCJIO IIOTOKOB B Ma~
pajuiebHOM 001acTH pOrpamMMBel?
(1) schedule
(2) omp_set_num_threads
(3) omp_get_num_threads
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(4) master_thread.
2. Texnonorust MPI — 370!
(1) unTepdetic Momy4eHUs NaHHBIX,
(2) unrepoeiic pacnpeeeHHs COODILEHNH;
(3) unTepdeiic nepenaun cooOuICHUH.
3. Kakux KoJUIeKTHBHBIX onepanuii B MPI He CymiecTByeT?
(1) ¢ 610KMPOBKOH;
(2) 6e3 GIOKHPOBKH;
(3) Kak Tex, TaK 1 ApyTHux.

IpumepHbIii NepedeHb BONPOCOB LIS 3a9eTa:

Apxutextypa BC. Knaccudukaius no OnuHHY.
ApXHUTEKTYpa C paszielisieMOi aMsATEIO.
ApPXUTEKTYpa ¢ pacrpeieNeHHOM NaMATHIO.
[lapaswureiu3M Ha ypOBHE KOMaH], IOTOKOB, MPOLIECCOB.
AHanmu3 3G QeKTUBHOCTH NapajlIeNbHbIX BBIYHCIIEHHI. 3aKoH Amana.
TIpoGreMa FOHKH JaHHBIX, IPOOIEMbI CHHXPOHU3AIH.
TTpo6eMbI KEITHpYeMOH NaMATH.
[TousiTHe, CTPYKTYpa ¥ COCTOSIHMSA IIOTOKA.
Co3jianue, KOHTPOJIb M 3aBePIIEHHE BEINIOIHEHUS [IOTOKOB.
. Tlepeaaua napamMeTpoB B MOTOK, IIpHOCTAHOBICHHE MOTOKA.
. IIpuopurersl moTOKOB, ITy1 MOTOKOB.
. ITonsTie KpUTHIECKAs CEKLIH.
. CpenctBa CHHXPOHH3AIMH.
. CpexctBa 1 B3aMMHOTO HCKJIOUCHUS.
. Monitor.
. Cemadopsl, Mutex.
. AToMapHBbI€ ONEpaluu
. OpenMP. Ionstre Fork-Join napannenusma.
. OpenMP. [lupeKTHBbI U QYHKIHH.
. OpenMP. Mozeinb AaHHBIX.
. OpenMP. Cunxponusanus, 6apsep.
. OpenMP. Kputrueckue CEKIHHU.
. OpenMP. T'oHKa naHHbIX. JIMPEKTHBA atomic.
. OpenMP. 3amxku (locks).
" OcnosHs1e noustust MPI, ctpykrypa nporpammsl MPL
. MPL. ITepenaya cooOmIeHH# MEXTy ABYyMs MPOLECCAMH.
MPI. OcHOBHBIE THIBI OTIepallii IepeJadn JaHHbIX.
_ MPI. He6iokupyiomuii oOMeH, G10KUpyHOIIH oOMeH.
~ MPI. Ba3oBsle H MOJIb30BATEIbCKHE THIIbI JaHHBIX.
~ MPIL. KonnextrBHbIe onepaluy. KoMMyHHKaTOPBI.

=l A i el e o

UJNNNNNMNI\JNN»—-#—-_»—-—A.—»—.H.—-
O\DOO:\]O\LI\AUJN'—‘O\OOQ\]O\U“IJ)WM'—‘O

6.5. ®oH/ OLEeHOYHBIX CPEeICTB
MonHsli GaHK 3afaHuil A7 TEKYLIETo, pyOexKHBIX KOHTpOJIEH M MPOMEXKY-

TOYHOM ATTECTAIMH 110 AUCLMIUIMHE, MOKa3aTeNli, KpUTEPHH, IIKaJIbl OLlEHHUBaHU
KOMIIETEHIIMi, METOJMYECKHE MaTepHallbl, ONPECIIAIONIHe npoLeaypbl OLEeHUBA-
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His 00pa3oBaTeNbHBIX PE3yJbTAaTOB, TNPUBEICHBI B yue6GHO-METOANYECKOM KOM-
TNUIEKCE AUCIUTUIMHBL.
7. OCHOBHAS ¥ JOIIOJIHUTEJbHAS YUYEBHASL JIUTEPATYPA
7.1. OcHoBHAs y4eOHaRA JHTEPATYypa

1. Kapenosa, E.JI. OCHOBbI MHOTOIOTOYHOTO M MapajlIeNbHOTo porpam-
MHpoBaHus: yuyebHoe mocobue / E.JI. Kapenosa ; MunucTepcTBO 0Gpa3oBanus U
nayku Poccuiickoii ®elepalui, Cubupckuii DenepanbHblil YHUBEPCUTET, Dene-
pajibHOE roCyAapCTBeHHOE GIO/DKETHOE YIPEKICHHE HAYKH «MHCTUTYT BBIYHMCIIH-
TenpHOro MomenupoBanus CHOUPCKOro OTAEICHHS Poccuiickoi akafieMuy HayK»,
CubupcKuii Hay4HO-00pa30BATENbHBIA IEHTP CYNEePKOMIBIOTEPHBIX TEXHOJIOTHH.
- Kpacnospek: C@Y, 2016. - 355 c.: ui. - Bu6aworp. B kH. - ISBN 978-5-7638-
3385-0; To xKe [DneKTpOoHHbIH pecypc]. - URL:
http://biblioclub.ru/ index.php?page=book&id=497217.

2. Amrtonos, A.C. IlapannensHoe MporpaMMHPOBaHHE C HCIIONB30BAHMCM
texuosorur MPI : kype / A.C. AHTOHOB. - MoCKBa ! UntepHet-Y HusepcuteT WH-
dopmauoHHEX TexHOIOTHH, 2008. - 71 c.; To sxe [DnexTpoHHEI# pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233577

3. Jlepun, M.IL. IlapannenbHoe IPOrpaMMHPOBaHHE C HCMOIB30BAHUEM
OpenMP: yueGHoe nocobue / MLIL. JleBun. - Mocksa : IHTepHET-Y HUBEPCHTET
WabopMauuoHHbIX TeXHONOTHH, 2008. - 120 c. - (OcuoBbl MHGOPMAIIHOHHBIX
texHosoruit). - ISBN 978-5-94774-857-4; To xe [nextpousslit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=233 111

7.2. lonoJiHuTe/IbHAA y4eOHasl JHTEPaTypa
1. D.Vumeamc [NapamiensHoe nporpaMmupoBanue Ha C++ B newictuu. I1ep.
¢ anm. Cruakag ALA. -M.: IMK Tlpecc, 2012, — 672c.: ui.

8. VYYUEBHO-METOJHUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJbHOMN PABOTHI OBYUAIOIHUXCS1
1. MeToHueCKHe peKOMEH/IALMH K BBIIIOIHEHHIO KOHTPOILHOH paboThl 1t
0GYHAIOIIMXCS OYHOM H 3204HOH (OPMBI o0y4eHHs:
- Ctyxarno B.A. MeTonu4eckue yKasaHus K BBIIOTHEHUIO KOHTPOJILHOH pa-
6oTel mo muctmiuinHe «llapamienbHoe MPOrpaMMHPOATHHEN, «TexHonoruu ma-
paJLIeIbHOTO MPOrPaMMHPOBAHUS). Kypras: KT'Y, 2020. - 11 c.

9, PECYPCBHI CETU «AHTEPHET»,
HEOBXOJIUMBIE JJISI OCBOEHMSA I CITUILIMHbI
1. dist.kgsu.ru - CucTeMa OZIEPIKKH yIeGHOrO Ipoliecca KI'V;

10. ”HOOPMAIIMOHHBLIE TEXHOJIOT'HH,
NMPOTPAMMHOE OBECIIEYEHHE
A HH®OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI
1. DBC «Jlanby.
2. SBC «KoHCYIbTaHT CTYACHTAY.

3. SBC «Znanium.com».
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4, «FapaHT» - CIIpaBO4YHO-IIpaBOBasd CHCTEMA.

11. MATEPHAJBHO-TEXHUYECKOE OBECHIEYEHUE
TACIATLIAHBI

MaTepHanbHO-TEXHHYEeCKOe OOecreyeHre 10 pealn3alui JUCIHILIIHEL
OCYILECTBIISETCS. B COOTBETCTBHE € tpe6osarust PT'OC BO no naHHOK o0Opa3oBa-
TEIBHOH IIporpamMmme.

12. JJUISA OBYYAIOIIUXCA C HCIOJb30BAHUEM TUCTAHIIMOH-
HbIX OBPA3OBATEJIBHBIX TEXHOJIOT Ui

TTpH MCTIONB30BAHMAH HIEKTPOHHOrO 00YYeHHs U NMCTAHIHOHHBIX obpa3zoBa-
renbHbIX Texuomoruii (nanee 0 u JIOT) 3aHATHs MOTHOCTBIO WX JACTHIHO MPO-
BOJATCA B peskuMe OHaiiH. OGbeM JMCLVILIHHBL i PACTIPEAC/ICHHE HATPY3Kit 10
BugaM paboT cooTBeTcTBYeT II. 4.1. Pacmpenienenue GaJIOB COOTBETCTBYET II. 6.2
160 MOJKET GBITh H3MEHEHO B COOTBETCTBHHY C PelIeHHeM Kadenpsl, B Ciydae me-
pexoxa Ha D0 u JIOT B mpouecce obyuenus. Peurerne kagenpsl 06 ucronb3ye-
MBIX TEXHOJIOTHSX ¥ CHCTeMe OIeHMBaHMs JOCTHXKEHUH 00yyaromuxcs TpHHHMA-
eTCsl C YJeTOM MHEHHs Be[yIIero Npernojapareis i IOBOXUTCS 10 00y4aromuxcsl.
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[MPUJIOXXEHME 1

AnHOTauus K pabouell nporpaMMe TACLUILTHHEL
«IlapaeabHoe nporpaMMHpOBaHHUE)

06pa3oBareIbHON MPOrPaMMBI BBICILIETO o6pa30BaHUd —
mporpaMMbl 6akanaBpuaTa
09.03.04 — IIporpaMMHasi HHKEHePHS
HamnpaBieHHOCTb:
TporpamMHoe obecrieeHne aBTOMATH3HPOBAHHBIX CHCTEM

TpyH0eMKOCTb TUCIMILTHHBL: 4 3E (144 akaneMu4ecKuX 4aca)
Cemecrtp: 6 (ounas Gopma o6yueHus), 7 ceMecTp (3a0uHas Gpopma oOyueHus)
®opMa MPOMEXYTOYHON aTTeCTalMK: 3a9eT

CopiepkaHue JUCIUIIIMHBL

OpraHu3alys BEIYKACIEHHH B MHOTOTIPOLIECCOPHBIX cucreMax. MHororo-
rounas Moaeias OC. CHHXpOHM3aLKs B apaJUIeTIbHbIX BBITHCICHHAX. 3amava obe-
naroux dunocodos. Cranmapt OpenMP. Crannapt MPI. [Tpou3BOAMUTENBHOCTD,
oTJIAfKA TapaIeNbHBIX apXHTEKTYp. [TeperieKTHBb! PAasBUTH: NapaylIeIbHBIX ap-
XHTEKTYP.
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