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1. OFBEM JUCHUIIJINHBI
Bceero: 3 3aueTHBIX eMHALE TpyoeMkocTH (108 akazeMUdecKux 4acoB)

Ounas ¢popma 00y4eHHS

Bux yuebHoit paboTsl Lol 510 fue- Cemeorp
HUILTHHY 6

AynuTopHbI€ 3aHATHsI (KOHTAKTHAs padoTa ¢ npenojasare-

JieM), BCero 4acos 48 48

B TOM 4HHCJIE:

Jlexuuun 16 16

JlaboparopHble paboThI 32 32

[TpakTHuecKue - -

CamocTosiTeJbHasi paboTa, BCEro 4acos 60 60

B TOM 4HCJIE:

[ToaroroBka K 3K3aMeHy 27 27

[ToaroToBKa KOHTPOJIBHOR paboThl 18 18

JIpyrre BAIBI CaMOCTOATENBHOH paboTh 15 15

(caMOCTOSATENbHOE H3YUICHHE TeM (Pa3s/IelioB) JIACLIHATLIFHEI)

Bua npoMexXyTO4YHOH aTTECTANHH JK3aMeH Jx3amMeH

O6mas TPYA0eMKOCTh AHCHHILUIHHBI H TPYI0€MKOCTE IO Ce- 108 108

MecTpaM, YacoB

2. MECTO M CLIUTLINHBI
B CTPYKTYPE OBPA3OBATEJBHOM TPOTPAMMBI

JucuuniuHa « TeXHONOTHH MapallieNbHOro MporpaMMHPOBAHKUA» OTHOCHT-
cs K Gnoky 1 uacT dopMHpyeMoil yuacTHHKaMH 00pa3oBaTeNbHBIX OTHOIICHHH
(naHHas THCUMIUIMHA SBIETCA 10 BRIOOPY 00y4aromerocs), IMCIHUILTHHE MOLY LA
«TexHoNIOTHH pa3paboOTKH U aIMMHACTPHPOBAHHE BBICOKOMPOM3BOAUTEIBHBIX BbI-
YHCIIUTETBHBIX CUCTEM.

WsyueHHe IMCUUIUIMHEL GasupyeTcs Ha pesyibTaTax 00ydeHus, chopmupo-
BaHHBIX TIPY U3YYEHHH CIEIYFOUIMX JUCLUIUIAH!

- OIepallHOHHBIE CUCTEMBI,

- OCHOBEI IPOTPaMMHPOBaHHUA;

- 00BEKTHO-OpPHEHTHPOBAHHOE IIPOrPAMMHPOBAHHUE.

Pe3ynbTaTsl 06ydeHus 110 JUCHHUILIMHE HEOOXOUMBI JUIA OCBOCHHS JIHCLH-
[UIMH «ApPXMTEKTypa NPOTPaAMMHBIX CHCTEM», «TeXHONOrHH IPOEKTHPOBAHUS
IPOTPAMMHBIX CHCTeM», «CHCTEMBbl PacTIpelelIeHHbIX BRIYHCIICHUN» K BBINOTIHE-
HUA BHITYCKHO#M KBaTH(QUKAIMOHHON PaboThI.

3. [IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSI

I_[em,m H3Y4YSeHHUsT AUCIUIIITHHBI «TexHomoruu ImapajjieJIbHOTO IIpOorpam-
MHPOBaHHA» ABJIACTCA OCBOEHHE METOIA0B, MHCTpYMEHTapHusd H IIOAXOIOB, HC-
[10JI3YyE€MBIX B IapalICJIbHOM NporpaMMHpPOBAHHH.




3agauaMy TACIHILIMHBI ABJIAIOTCS

- U3ydeHHE [PHHIMIOB ¥ TEXHOJOTHH MapaleNbHOro MNpOrpaMMHpOBa-
HUS,

- NpUMEHEHHe Ha NPaKTHKe METOAOB M CPEACTB pealn3aliy MHOrOIOTOY-
HBIX BBIYUCIIEHHH 1 COcO00B HX CHHXPOHH3AIHH.

Komnerenuuu, popMupyeMble B pe3yJibTaTe OCBOCHHS JUCIHILIHHEL:

- CrIocoGHOCTB pa3pabaThiBaTh M MPOBOIUTH YCTAHOBKY, HACTPOHKY, OMTH-
MH3aIMI0 QYHKUIHOHUPOBAHHS CETEBOrO M IPHKIJIATHOTO MPOrpaMMHOr0 obecre-
yenus (I1K-5);

- BIAZeHHe HABBIKAMM WCIIOJb30BAHHA ONEPALlHOHHBIX CHCTEM, CETEBBIX
TeXHOJIOTUH, CHCTeM ynpaBieHHs Gasamy AaHHBIX. CHOCOGHOCTH HAacTpauBarTh,
9KCILIyaTHpPOBATh ¥ COMPOBOK/ATh HH(OPMAI[HOHHBIE CUCTEMBI M CEPBHC (I1K-8);

- CIIOCOGHOCTh INPOBOAHMTH TECTUPOBAHME KOMIIOHEHTOB IIPOrPaAMMHOTO
oGecredenns MHMOPMALEOHHBIX CHCTEM, OCYIIECTBIATh paspaboTKy, OTIAMIKy,
IpoBepKy paboToCIOCOGHOCTH K Pe(aKTOPHUHT IIPOrPaMMHOIO KOAa (TIK-10).

VHIMKAaTOpsl ¥ [ECKPUNTOPHI 4YacTH COOTBETCTBYIOLIEH KOMIETEHLMH,
dopMHpyeMoil B IIpolecce H3yIeHHs NUCLUILUIHEEL « TeXHONIOTHH NapajliebHoTo
TIPOTrPaMMHPOBAHHsD», OLEHHBAIOTCS MPY IIOMOIIH OIEHOYHBIX CPEACTB.

Ilnanupyemble pe3yabTaThl 00y4eHHs 110 AHCHHILIMHE
«TexHO0JIOrHH MapaIeIbHOT0 HNPOrpaMMHPOBAHMS,
HHHKATOPbI J0CTHKEHHS KOMIETeHIHi 1IK-5, IIK-8, ITK-10

nepeveHb OLEHOYHBIX CPEACTB

Ne| Kon wm- | Hammenosanue wuamd- | Kox mmamm- | [nanupyemsie HawmMenoBanue
IMKaTOpa | Karopa  JOCTHKEHHS | PYEMOro pe- | pe3yibTaThl 00y- | OLEeHOUHBIX
I | IOCTHXe- | KOMIIETEHLIMH 3ynbTaTa YEHHS CpeIcTB
/ | HUS KOM- o0y4eHus
I | meTeHUuH
1 |WO-1mks |3wate: cmocobsr mo- | 3 (M/-1mk-s) | 3maer: crmocoGel OTueTsl 1O Ja-
CTPOEHHSI MHOTrOIOTOY- [IOCTPOEHHs MHO- | 60paTOPHBIM
HBIX BBIYUCIICHHH rOMOTOYHBEIX BEI- | paboTam
Y9HCIICHUH
2 | U-2mx.s | Ymers: wmcnomesoBath | Y(MUM-2nk-s) | YMeeT: HCHONb- Oryersl TO JMa-
(GyHKUHH s1pa omepa- 30BaTh (pyHKUHH | GOpaTOPHBIM
nuoHHEX cucteM Win- sapa omepanuoH- | paGotam
dows u Linux aa MHO- HeIX cucteM Win- | Bompocer K 9K-
FOTMIOTOYHBIX BBIYHKCIIE- dows u Linux and | 3aMeHy
HMH B HX CHHXPOHH3a- MHOTOTIOTOYHBIX
iyas BBIYHCIICHHH M HX
CHHXPOHH3ALHH
3 | MO-3nk-s | Bnagmers:  cmocoGamu | B(UMA-3rks) | Brameer: cmoco- OtueTsl 1O Ja-
pead3audd  MHOTOIO- GaMu peayu3aniy | 60paTOPHEIM
TOYHOM MOJeJId BBHIYHC- MHOTOIIOTOYHOH | paboTam
JIeHu# MOJEeNu  BBIYHC-
JICHHH
4 | W-1mcs | 3mare: wmertomsl  cuH- | 3 (MI-1nks) | 3Haer:  MeTOMBI Or4etsl 1o Ja-
XPOHHM3AIlHH BBIYHCIIE- CHHXpOHH3aMu | H0paTOpHEIM
HUH BBIYHCIICHHUH paboTam




5 | UJI-2rk-s | YMeTb:  MONB30BAThCS V(UO-2rx-s) | YMeer: momb3o- | OT4eTsl 1O Jia-
(GyHKIMSAME CHHXPOHH- BaTbecsd (QYHKIHS- | 60paTOPHBIM
3aIUH BBIYHCIICHHIA, MH CHHXpOHH3a- | paboTam
BCTOPEHHBEIMH B SI3BIKH MM BEIYHCJIEHHH, | Bonpocsl K 9K-
[pOTPaMMHPOBAHHS BCTOPEHHBIMHM B | 3aME€HY

A3BIKH  TIpOrpam-
MHPOBaHH

6 | U-3rik-s | Bnamers: HHCTPYMEH- B(M/-3mk-s) | Brmaneert: uH- | OT4eTsl WO Jia-
TAILHBEIMU  SI3BIKOBBIMH CTpYMEHTAIEHBI- | GOPaTOPHEIM
CpecTBAMH napa- MH  S3BIKOBBIMH | paboTam
JIENLHOTO  IIPOrpaMMH- CpeACTBaAMH  Ila-
pOBaHHUA paJlIeIFHOTO

[porpaMMHUpOBa-
HHS

7 | WO-1mx-10 | 3Hare:  OCOGEHHOCTH 3 (U-1nk-10) | 3Haer: ocobenno- | OTYETH TO Ja-
TEXHOJIOTHH U CTaHaap- CTH TEXHOJIOTHH H | 60paTOPHBIM
TOB TapaieIbHOro CTaHIapTOB Ia- | paboTam
MIPOrpaMMHPOBaHHI PpaLIENBHOTO

TpOrpaMMHUpPOBa-
HUS

8 | UO-2nk-10 | YMeTs: seiGupars | Y(U0-2mk-10) | YMeet: BhiOupath Otgersl IO Jia-
CTPYKTYpPBl ~ BBIYHCITH- CTPYKTYpHl  BBI- | GOpaTOpHBIM
TeJILHOM CHUCTEMEI H YUCITUTETBHOM paboram
pexuMBl €€ (YHKLHO- cucTeMsl u pe- | Bompocel K 3K-
HHPOBaHMS xXuMBl ee GYHK- | 3aMEHY

[MOHUPOBAHUS

9 | M-3nk-10 | Buagers:  crmocofamu B(M-3rk-10) | Bmageer: cmoco- | OT4eTs! mo Ja-
OTIaIKK MHOTOIOTOY- 6amMu oTnaaKd | GopaTOpHEIM
HEIX TIPHIOKEHHH MHOTOIIOTOYHEIX | paboTam

TIPHAJIOXKEHHHA
4. COIEP’KAHME TN CIMILINHBI
4.1. YueOHO-TeMaTH4YeCKHH NJIaH
Ounag ¢popma o0yueHHs
Homep ISonn-lecmo 4acoB
HaunmenoBanue pa3jena, KOHTAKTHOI paloThI ¢ IpenoiaBaTe/ieM
PyGex | pasgena, g v J1at =
e [ — paKTHY. aGoparop
3aHATHSA Hble pabdoTbl
1 OpraHu3alys BEIYUCIEHHH B MHO- > ) )
ronpoLEecCOpHBIX CHCTEMaX
2 MHoronoro4Has Mojeias OC 2 4
Py6ex 1 3 CHHXpOHM3ALIMs B IAPaJlIeNIbHBIX 25 } 12
BEIMHCIICHHAX
4 3ajaua obenarommx Guaocodon 1 - -
Py6esxnbiii konTpons No 1 0.5 - -
5 Crangapt OpenMP 2 - 8
6 Cranzgapt MPI 2.5 8
7 [1poM3BOJMTENEHOCTD, OT/IA/KA Na- 2 ) )
PyGex 2 paLIeNIbHBIX apXUTEKTYD
8 [MepcrnieKTUBEI Pa3BUTHs N1apai- 1 i }
JIENbHBIX APXHTEKTYD
PyGesKHbIH KOHTpoIb No 2 0.5 - -
Bceero: 16 - 32
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4.2, Cotepkanue JeKIHOHHBIX 3aHATHI

Tema 1. Opzanu3ayus 6b1NUCTIEHUI 6 MHO20NPOYUECCOPHBIX CUCEMAX
Beenenue. e 1 3a1aum M3ydeHUs JACIMILTHEBL. TpeOoBaHHS 10 H3Ye-

HMIO JMCHMIUTHHBL. KiaccuduKanus NapaiebHbIX BBIYHCIUTENBHBIX CHCTEM.
XapakTepUCTHKH MHOTOMPOLIECCOPHBIX CHCTEM. Baxon Ampana. Ouenka sddex-
THBHOCTH NApaJUIeNbHBIX BeIYMCIEHHH. TexHH4eckas peanusalia MHOronpormec-
copHbIX cucTeM. Cxembl pa3pabOTKH NapajIebHbIX METO/0B.

Tema 2. Muozonomounaa modenb OC
ITpoueccsl, MOTOKH, HUTH. CTPYKTypa IOTOKA. Cocrosiaue. [Totoxu POSIX.
Cos3jiaHue, KOHTPOJIb H 3aBepIIeHHE IOTOKOB B MapalUIe/bHOM IporpaMme. Iepe-
nada mapameTpoB. IIpropuTeThl. JIOKalIbHOE XpaHUIIKIIE OTOKA. ITya MOTOKOB.

Tema 3. CuHXpoOHU3AUUA 6 NAPALIENbHbIX 8bIYUCTIEHUAX
OYHKIMH CUHXPOHU3ALHH BBIYMCIEHHH. BIOKHPOBKH. Kputuyeckne cex-
MK, ceMadopsl, MBIOTEKChI, 6apbepbl, MOHUTOPBI.

Tema 4. 3a0aua o6edarouiux gunocodos
CuWHXpOHH3allKs MPOLECCOB B 3a/1a4e obeparomux ¢unocodpon JeHAKCTPHI.
Auroput™ perueHus 3a1a4u. [IpuMep pelieHus 3aatm.

Tema 5. Cmandapm OpenMP .

Iorstue Fork-Join mapannenusma. JupexTussl U GyHKiyy. [lapanienbHbie
| TIocnenoBaTeNbHble o0nactu. Mozens JaHHBIX. PacmpeneneHue pa6otel. CHH-
xponu3zaims. bapeep. KpATHYeCKHe CEKLHH. [onka AaHHBIX. JJMpeKTHBa atomic.
3amku (locks). CoriracoBaHHBIH 00pa3 mamMsTH.

Tema 6. Cmanoapm MPI
Crpykrypa nporpammel MPL. Ilepenaua COOOIIeHNH MEXIy AByMs Ipolec-
camu. OCHOBHBIE THIBI orepauii nepemaur AaHHBX. HeGmokupyromuii oOMeH.
Biokupyrommii o6MeH. basoble THIIBI JaHHBIX. [10/1b30BATENBCKHE THIIBI IAHHBIX.
KomnextuBHsIe onepauny. KoMMyHHKaTOPBI.

Tema 7. ITpou3e00umenbHoCmb, OMIAOKA NAPANIENbHbIX ADXUMEKM)P
OueHka 5bEeKTHBHOCTH NApaiIeNbHBIX NpUIOKeHHH. OnTuMu3ams mc-
10J1530BaHUs Gapbepa. YIpaBleHHE KOJIHYECTBOM M pasMepoM KpUTHIECKHX 06-
nacteii. YcTpaHeHue NapallielbHbIX 00nacTeil BO BHyTPEHHUX LHKIAX. Jloxaib-
HbI€ TIEpEMEHHbIE IPOTHB pa3JenaeMbIX.

Tema 8. Ilepcnexkmugol pa3eumus RAPAINEIbHbLX APXUMEKMYD
Apxurextypa [PUJl. CynepKOMIBIOTEPSI. ToranbHBII KOMIIBIOTHHT.



4.3, JIabopaTOpHbIE 3AHATHS

Homep HanmenoBanue Haumenosanne HopmaTus
pasnena, pasaea, snaGopaTopHOi BpeMeHH,
TeMbI TeMblI padoThI qac.
2 Muoronoroynas Moaens OC VpaBieHue I0TOKaMH 4
3amaua o6eaommx $huocodon 4
3 CHHXPOHM3AIHUA B Iapa/LIeIbHbIX | 3a1a4a NUCaTe/n-IUTaTe/H 4
BBIYHCIIEHUAX 3aa4a npoOX3BOJAHTEIIH- 4
nOTpeOUTENH
5 Craszapr OpenMP Brruucnenne gucia [lu 4
CopTHPOBKA 2IEMEHTOB MacCUBa 4
Brruncenne yncna Iu 4
6 Crangapt MPI BexTopHO-MaTpUYHOE IIEPEMHO- 4
HEHHE
Bceero: 32

4.4. IlpakTHYecKHe 3aHATHS
ITpakTHYeCKHUe 3aHATHS He MPeIyCMOTPEHBL.
4.5. KonrponbHasi paboTa

KoHTponbHas paboTa MOCBSIIEHA PELUEHHIO THUIOBOH 3a/iaqi MOCTPOCHH
MHOTOIIOTOYHOTO MPUIOKEHHS C CHHXPOHHM3aLKed Mo MHIMBHyalbHBIM HCXOI-
HBIM JAHHBIM COTJIACHO METOIMYECKUM PEKOMEH/IAIHAM, yKa3aHHbIM B paszene 8.

Ipumepsl TeMATHKH paboT

1. 3adaua o kannubanax. TlneMs U3 n AUKapeil ecT BMecTe M3 0OJBILIOTO
ropuika, KOTOpblii BMEIIAeT m KyCKOB TYIIEHOTO MHCCHOHEpa. Korpa guxaps xo-
yer 06earth, OH eCT U3 TOpPIIKa OJUH KyCOK, ECJIH TOJIBKO FOPIIOK HE MyCT, HHa4e
IuKapb GyIMT TOBapa M XKJET, [0Ka TOT HE HATOJHHUT TOPIIOK. IToBap, cBapuB
06ex, 3aceimaer. Co3aaTe MHOTONOTOYHOE MPHIIOKEHHE, MOJECIUpYoiee oben
nukapeit. [Tpy peleHry 3aa4H I0Ib30BaThCs ceMadopaMH.

2.3adaua o Gonmynax. N GONTYHOB HMEIOT TeNe(OHbI, XKIYT 3BOHKOB M
3BOHAT APYT ApYTy, uTo0bI moGecenosath. Eciu Tenedor 3aHAT, GontyH Oyner
3BOHHTB, TIOKA €My KTO-HHOGYIb He oTBeTHT. [ToGecenosas, GONTYH He YHUMAETCs
M WM KJIeT 3BOHKA MJIM 3BOHHUT Ha Apyroi Homep. Co3faTh MHOIONOTOYHOE IIPH-
JN0KeHHe, MOJeTHpyIollee MoBeeHune 60aTyHOB. s peleHns 3a1a4i HCII0JIB30-
BaTh MBIOTEKCHI.

3. 3adaua 0 wumMamMensx U nuUcamenax («noOMeepICOEHHOE HMEHUEY).
Ba3y JaHHBIX pasjeisioT JBa THMA MPOLECCOB — YHTATEIH U [THCATEIH. Yurarenu
BBITIOJIHSIOT TPAH3aKIHMH, KOTOPbIe IIPOCMaTPHBAIOT 3alMCH 023kl JaHHBIX, TpaH-
3aKIMHU MHcaTelel ¥ MPOCMATPUBAIOT M M3MEHSIOT 3anucy. [Ipeanonaraercs, 1T0
B Hauane BJ| HAXOIUTCA B HENPOTHBOPEIHBOM COCTOSHHM (HAIPHMEp, €CITH Kaxk-
TBI SMEMEHT — YHCIIO, TO OHM BCE OTCOPTHpOoBaHbl). Kaxzas oTAenbHas TpaH-
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3aKiust IepeBOIAT BJI U3 0/IHOTO HENPOTHBOPEUHBOTO COCTOSHMA B Apyroe. Tpan-
3aKIMM BBITIOJHSIOTCS B PEXHME «IOITBEPIKICHHOr0 YTEHHA», TO €CTh MpoLecc-
[caTenh He MOXeT IOMy4YHTh A0CTyN K BJl B ToM ciydae, eclii ee 3aHs Ipyrok
nmpomecc-TicaTelns Wi mponecc-uutatens. K B[ mMoxer o0patuTbhCs OIHOBpE-
MEHHO CKOJIBKO YFOJHO IMpoLeccoB-unTaTesiel. [Iponecc YuTarTenhb momy4aeT 10-
cryn k BJI, maxe ecii ee 3aHsI Tpolecc-mucatesb. Co3/aTh MHOTONOTOMHOS
TIPHUNOXKEHHE C [OTOKAMU-TIMCATENSIMH W TOTOKAMH-YHTATCIISAMH. Peani3oBaTh
peLIeHHe, HCTIONB3Ys ceMadopbl, i HE HCTIONB3Ys GIOKHPOBKM YTEHH-3AIMCH.

5. METOJAUYECKHUE YKA3ZAHUSA JJISI OBYYAIOIIUXCA
MO OCBOEHUIO JUCHHUILINHbI

I[Ipy mpoC/TyIIMBAHHY JEKLUHMH PEKOMEHIYETCS B KOHCIEKTS OTMEHaTh BCE
Ba)KHBIE MOMEHTHI, HA KOTOPBIX 3a0CTPAeT BHUMaHHe MpenoJaBaTelib, B YaCTHOCTH
Te, KOTOpbIE HaNpaBJeHbl HA Ka4eCTBEHHOE BBITIOIHEHHUE COOTBETCTBYIOIIEH 1a60-
paTopHoO paboTHI.

INpenoaaBareseM 3aIJIAHHPOBAHO MCIOIB30BAHUE IIPY YTCHHH TEeKIUH TeX-
HOJIOTHH yueOHO# IHuCcKyccHH. 1109TOMY pEeKOMEHAYeTCs duxcupoBath 1Js ceds
HHTEpEeCHbIe MOMEHTEI C LIEJIBI0 HX aKTHBHOTO o0cyKIeHUs Ha TUCKYCCHH B KOHLIE
JISKIIHH,

3a10roM KadecTBEHHOTO BBITIONHEHHUs JIaOOPaTOPHBIX paboT sBIsLETCH Ca-
MOCTOSTE/IbHAS TMOATOTOBKA K HHUM HaKaHyHE IIyTeM IOBTOPEHHsA MaTepHajioB
JIeKIuil. PeKOMEHIyeTCs NOATOTOBHTH BOTIPOCHI IO HESCHEIM MOMEHTaM H obcy-
JMTH HX C TIPENoJIaBaTe/ieM B Hauane 1abopaTopHoi paGoTsI.

INpernogaBaTeneM 3alIAHHPOBAHO MPUMEHEHHE HA abopaTOpHBIX 3aHATHAX
TEXHOJIOTHH Pa3BUBAIONIEHCS KOOMEPAIHH, KOJUIEKTUBHOTO B3aUMOIEHCTBHSA, pas-
6opa KOHKpETHBIX CHTyalui. [1o3ToMy HpHBETCTBYETCHA rpyIIIOBOH METOJ BBI-
HOJTHEHHs J1a60paTOPHBIX paboT M 3al[MThI OTYETOB, & TAKKEe B3aHMOOLICHKA 1 00-
Cy’)KIEHHe pe3y IbTaToB BEIOIHEHHs 1a00paTOpHEIX pabor.

JI71st TEKyIIero KOHTPOJIs yCIEeBAEMOCTH II0 04HOM (hopme 0OyueHus mperno-
ZaBaTeleM HCIIONb3yeTcs OalibHO-PEHTHHIOBAsS CHCTEMa KOHTPOJIA M OLCHKH
aKazeMA4ecKol akTUBHOCTH. [109TOMy HAaCTOATENBHO PEKOMEHIYETCS TINATEIBHO
npopabaTEIBaTh MaTepHall IHCIHILIMHBI IPH CaMOCTOSTEIbHOH pabote, y4acTBO-
BATh BO Bcex (opMmax 0O6CYyXIeHHA H B3aMMOACHCTBHS, KaK Ha JICKIUAX, TAK U HA
na6opaTOpHBIX 3aHATHAX B LEJAX JIY4YIIEro OCBOGHMS MaTepuajia H MOJydeHHA
BEICOKOH OLIEHKH II0 pe3ybTaTaM OCBOEHHUS NUCIUIUIHHBI.

BhINONHEHHE CaMOCTOATENBHONW PaboTHl MOIpa3syMeBacT CaMOCTOSATEIbHOE
H3yueHre pa3/ie]oB AUCLMIUIHHBI, TIOArOTOBKY K nabopaTOpHBIM 3aHATHSAM, K py-
Ge)KHBIM KOHTPOJIAM (IUIsi 00YHAarOIHXCs OYHOH (OPMBI 00Y4EHHs), BBIIOJIHEHHE
KOHTPOJIBHOM paboThl, IOATOTOBKY K 9K3aMeHY.

PexoMeH/[yeMasi TPYA0eMKOCTb CaMOCTOSTENIBHOM paboThI IpejCcTaBlIeHa B
Tabnue:



PexoMeHIyeMblil PeXXHM CaMOCTOSITeIbHOM paboThI

Pexomenayemas
HaumeHnoBanmue TRYACEHRUCTD,
BH/IA CAMOCTOSATE/ILHOMH paboThI L

CaMocTOATENLHOE H3YYeHHE TEM THCIHIIHHDIL 3
Oprasu3ais BEIMHCICHAH B MHOTONIPOLECCOPHBIX CHCTEMAX -
Muoromnoroynas mojems OC 0.25
CHHXPOHU3ALMS B IAPA/UIEIbHBIX BEIYHCIICHHAX 1
3azaua obearomux ¢unocodos 0.5
Craugapt OpenMP 0.5
Cranpmapt MPI 0.5
TTpoM3BOUTENLHOCTD, OT/IA/IKa IAPATUICIbHBIX apXHTEKTYD 0.25
[lepcrieKTHBBI PA3BUTHS [APaJLICIBHBIX apXHTCKTYP -
IMoaroroBKa K JIa00paTOPHLIM 3aHATHAM 8
(mo 1 wacy Ha KaxJI0€ 3aHATHE)
IloaroroBka K py0eXHbIM KOHTPOJIAM 4
(1o 2 "aca Ha Kaxab1i pyOex)
BbinosHeHHe KOHTPOJIbHOH paboThl 18
Kypcosas paGoTa (IIPOEKT) -
IloaroroBka K 3K3aMeHY 27

Bcero: 60

HpI/IBeTCTByETCSI BEIIIOJIHEHHE pa3aesioB CaMOCTOSATETBHOM pa60n,1 B KOM-

IBIOTEPHOM Kiacce Kaheapsl.

6. ®OHJ OLIEHOYHBIX CPEJACTB
JUISL ATTECTALIMH [0 AMCIATLIMHE

6.1. ITepe4yeHb OLIEHOYHBLIX CPEACTB

1. BaﬂJ’ILHO-pEﬁTHHI‘OBaﬂ CHCTEMA KOHTPOJIA U OLICHKH aKaIIeMI/I‘ICCKOi;I aKTHBHO-

CTH 00yJaroIUXCs.

2. KourponpHas pabora.

3. OTueThl 06yUarOMKXCs 110 JIa00PaTOPHEIM paboTaM.

4. BaHK TeCTOBBIX 3a1aHui K pyOeKHBIM KOHTpomsam Ne 1, Ne 2.
5. BaHK TeCTOBBIX 33/laHKH K DK3aMeHY.




6.2. CHcTeMa 6a//IbHO-PETHHIOBOI OLEHKH
pa6oThbl 00y4aOIUXCSl O AHCHHILIHHE

z

HawnmeHnosa-

mrie Copepxanue
Ounasi popma o0ydeHHsI
1 | Pacnpenene- Pacnpezenenue 6aunoB
Hue 6ajioB 3a &
BITIOJIHEHHE ¥
CEMECTPBI 110 Toceme- "
BHaaM yue6- Bup yuet- H“eifx SATIHTS QTHETOR %T:;g;:& i{yﬁ:gng DK3aMeH
HOit paGoTHl, HOt paboTHI: o o jjaboparop- Nol Nod
CpPOKH CIauH HBIM paboTam
y4e6HOi# pa-
60THI (10BO-
bannbHas
asTed A0 o8 4 o7 o7 30
cBeACHHS OLICHKa: a Ml A a flo
o0y4aKoIux-
csl Ha MEPBOM
yueGHoM 3a- Tlo 6-mu Ganios
. 3a 4-X 4acOBYIO
HATH 8 nexumi ” "
) [Npumeya- mi“{ g:n_ 1a6opaTopHy0 Ha 4-i Ha 8-it
HHSA: paboty JIEKLMH JIeKLMH
y (8 m.p. 4-x yaco-
BBIX)
2 | Kpurepuit nepecuera 6awios | 60 u menee 6aJ1JI0B — HEYJOBJIETBOPHUTEIILHO;
B TPaIHIMOHHYIO OLEHKY o | 61...73 — yNOBNETBOPHTENEHO;
utoram paboTsl B cemectpe 1 | 74... 90 — xopouwo;
3ayera 91...100 — OTIIMYHO
3 | KpuTepu AommycKa K Ipome- Jlnst nOMycKa K MPOMEXKYTOYHOM aTTecTalyH 1o TUCLHILIAHE

JKYTOUHOH aTTeCTaLlH, BO3-
MO>KHOCTH TIONY4EHHS aBTO-
MaTHYeCKOro 3a4era (3K3ame-
HALMOHHOM OLIeHKH) 110 JIHc-
LIMIUIMHE, BO3MOXKHOCTH TI0-
nyueHus GoHycHbIX OaoB

3a ceMecTp 00yHaIoIWiics J0JKEH HabpaTh [0 MTOraM TEKYLUETO 1
py6eskHoro KoHTporeii He Meree 51 Gaja. B cayuae ecid o0yya-
fommiics Habpan MeHee 51 Gamna, TO K aTTeCTallMOHHBIM HCIBITa-
HHUSAM OH He JIOITyCKaeTCA.

Jlna nomyuenus sk3ameHa 6e3 MpOBEACHHS MPOLEYPBI IMpPoO-
MEKYTOUHOW aTTeCTalMH o0ydatolmeMycs HeoGxoauMo Habpath B
Xole TeKyllero u pyGexHbIX KoHTponeil He menee 61 Gawia. B
3TOM Cily4ae UTor HanibHON OLCHKH, 1oJTy4aemMoii obyJarommmcs,
ompezenaeTcs 10 KouuecTBy 6anios, HabpaHHBIX WM B XOA€ Te-
KyILEro ¥ pyOexHBIX KOHTposed. IIpu 3ToM, Ha YCMOTPEHHE Npe-
nojiaBatens, GalTbHaA OlUEHKa 00y4atomerocs MoXeT GbITh MOBbI-
[IeHa 38 CYEeT MOJMy4eHHs JOTONHHUTEIbHBIX Oa/UIoB 3a aKafeMuHc-
CKYIO aKTHBHOCTB.
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OGyH4aloIMiics, UMEIOIMH NPaBO Ha MOJYHEHHE OLEHKH oe3
NpOBE/IEHHs MPOLEAYPhl POMEIKYTOUHOH aTTECTALMH, MOXET I10-
BBICHTB €€ MyTeM CIa4d aTTECTALHOHHOrO MembiTanus. B ciyudae
NOJydeHHsT 00y4aroMMCs Ha aTTECTALHOHHOM HCIIbITaHHH 0 Gan-
JIOB MTOr GLIBHOM OLIEHKH 0 IUCIMIUIMHE HE CHUKAeTCA.

3a aKaJeMHYECKyl0 aKTHBHOCTh B XOJ€ OCBOCHHA
JMCLMIUIMHEL, ydacTHe B Y4eGHOM, Hay4HO-HCC/Ie/I0BAaTeNbCKOM,

CIIOPTUBHOM, KyJIbTY PHO-TBOPUECKOH u 001ecTBEHHOM
NeATeNBHOCTH  obydaromemycss  MOryr  ObITb  HauMCICHBI
JOTIOTTHUTEJIBHBIE GaIubl. MakcumanbsHoe KOJIHYECTBO

JONOJIHATENIBHBIX ~ Oa/ioB  3a  aKaJeMH4€CcKyl0 aKTHBHOCTB
coctasnser 30.

OcHOBaHMEM U1 TIONyHeHHs JONOIHUTENBHBIX OaioB
ABJIAIOTCA:
- BBINIOJIHEHHWE JOMOJHHTENBHBIX 3aJaHHi 110 JHCLMILIHHE,
JIOTIOTHUTEJIBHEIE OalIbl HAUMCIISAIOTCS TIPENO/1aBaTe/IeM;
- yuacTHe B TeyeHHe cemecTpa B  y4eGHOH, Hay4HO-
HCCIIeJOBATENBCKOH,  CTIOPTMBHOM, — Ky/NbTYpHO-TBOPYECKOH —H
obmectBenHol gestensHocT KI'Y.

4 | ®opmsl 1 BUAbI y4eOHO# pa- B ciydqae €clIM K [POMEXYTOUHOH aTTecTalMH (JK3aMeHy)
60TbI 15 HEYCTEBAIOLIHX Habpana cymma Mmenee 51 Gamia, ofyuaromemycs HEeoOXO0AUMO
(BOCCTAHOBHMBILHMXCA Ha Kypee | HaOpaTh HeJoCTalollee KOMHYECTBO Ga/IOB 3@ CYeT BBIOJTHEHUA
06yvennus) 06yHaroImuXCs I | MOTONHUTENBHBIX 3a/laH1H, 10 KOHIA Tnocsie/IHeH (3aueTHoi) Hene-
TOJTy4eHHs HEAOCTAIOMIMX JIM CeMeCTpa.

6a710B B KOHLIE CEMECTpa JIMKBHALMA aKaJIEMHYECKHX 3aJ0/KEHHOCTeH, BO3HMKIIHMX
¥3-3a Pa3HOCTH B y4eOHBIX TTaHaX MPH NEPEBO/IE MM BOCCTAHOB-
JIeHHH, TPOBOAMTCS IyTEM BBITIOJHEHHS IOMOJHHMTEIbHBIX 3a/a-
Huit, popMa i 06bEM KOTOPBIX ONpe/essieTcs NPEroiaBaTe/eM.

6.3. Ilpoueaypa OUeHHBAHHA Pe3y/IbTATOB OCBOCHHS JHCIHITHHBI

PyGexHble KOHTPOIIH H 3K3aMeH MPOBOJATCS B HOpMe IMHCEMEHHOTO TECTH-
pOBaHUA.

Ilepen mpoBeJeHHEM KaiJI0ro pyOeKHOro KOHTPOJA MPEroAaBaTelNb IIpo-
pabaTbiBaeT ¢ 00y4arOIMMHUCA OCHOBHOM MaTepHall COOTBETCTBYIOIIHX Pa3/e/loB
ITUCLUILIAHEL B (hOpMe KPaTKOH JIEKIHU-AUCKYCCHH.

BapHaHThI TECTOBBIX 3aJ1aHuH 115l pyGexHBIX KOHTPOJICH Ne 1 u Ne 2 cocto-
AT U3 7 BOIIPOCOB.

Ha Ka)kzoe TeCTHpOBAaHKE IIPH PyOeKHOM KOHTpoJie 00y4aromeMycst 0TBO-
autcs Bpemst He MeHee 30 MHHYT.

IIpenopasatens OLEHMBAeT B Oaiax pe3y/ibTaThl TECTHPOBAHWUS KaXJ0TO
06yqaromerocs Mo KoJM4ecTBy NPAaBUIbHBIX OTBETOB U 3aHOCHT B BEIOMOCTD yHe-
Ta TeKyLIeH yCreBaeMOCTH.

JK3aMeHAIMOHHEIA TecT cocTouT u3 30 Borpocos. KonuuecTso Ganios 1o
pesyJbTaTaM 3K3aMeHa COOTBETCTBYET KOJIHMYECTBY MPABUIIbHBIX OTBETOB oGyya-
[OLIErocs Ha BOMPOCH TecTa. Bpems, 0TBoAUMOE 00yqaroleMycs Ha SK3aMeHallH-
OHHBIH TECT, COCTAB/ISET | aCTPOHOMMYECKHH Yac.

Pe3ynpTaThl TEKyIero KOHTPOIISA yCIIEBAEMOCTH H 3K3aMEHa 3aHOCATCS Ipe-
rloiaBaTeseM B 3K3aMEHAI[HOHHYIO BEIOMOCTb, KOTOpas ClaeTcs B OpraHH3allHOH-
HBIH OTHEN HMHCTUTyTa B A€Hb 3K3aMeHd, a TaKKe BBICTABIAIOTCA B 3aUETHYIO
KHIDKKY 00y9arolerocs.
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6.4. IlpMepb1 OUEHOYHBIX CPEACTB I PyGesHbIX KOHTpOJIeH H 3K3aMeHa
IIpHMepbI TecTOB A pybexnoro kouTpoas Nel

1. B ocHOBe KnaccH(GHKAILIMX BEIYUCIHTENBHBIX CHCTEM B CHCTEMATHKE
®daMHHA UCTIONB3YIOTCH:

(1) mokasareny MPOM3BOAUTEILHOCTH BEIYHCIHTEIBHBIX CHCTEM;

(2) mOHATHA MOTOKOB KOMaHJ| ¥ JAHHBIX;

(3) KONMMYECTBO HMEFOIIUXCSA TPOLECCOPOB H NPUHIMIT PA3ASTICHHS MaMs-
TH MEX/Iy MPOLECCOPaMH.

2. IMox xnacTepoM OOBIYHO TOHMMAETCS:

(1) MHOKECTBO OT/ENEHBIX KOMIIBIOTEPOB, O0BEAUHEHHBIX B CETh, I
KOTOPBIX MPH [IOMOLIK CIIEIMANBHBIX alllapaTHO-NPOTrPaMMHBIX CPe/CTB obecre-
YMBAETCS BOIMOKHOCTE YHH(HIIMPOBAHHOTO YIIPABJICHHS, HA/IEXHOTO (QyHKIHO-
HUpoBaHHUs ¥ 3Q(QEKTHBHOTO HCIIOJIb30BAHM;

(2) MHOMKECTBO OT/EJIbHBIX KOMITBIOTEPOB, OGBEIMHEHHBIX B JIOKAIBHYIO
BLIUHCITHTEBHYIO CETh;

(3) MHOXECTBO OTZHEIBHBIX KOMIIBIOTEPOB, MOAKIIOUEHHBIX K CETH Us-
TEPHET;

3. Jlyist 4ero HysKHa MPOLELypa CHEXPOHU3ALKH?

(1) myist mepezia4dl JaHHBIX MEXTY TIOTOKAMH;

(2) A5 coryiacoBaHHs Havaya BEINIOIHEHHS Napajle/IbHbIX IIOTOKOB;

(3) I7a cornacoBaHMs 3aBEPLICHHS BBITIOIHEHNUS NapajlleIbHBIX IOTOKOB;

(4) 115t mepea4y JaHHBIX U3 TIABHOTO MIOTOKA B Napajlie/IbHEIE.

IIpuMepbI TecTOB [Isi PyOesKHOro KoHTpoas Ne2

L. C moMoIbIO, KaKo# (YHKIIUH MOXHO 3a/[aTh YHCIIO TIOTOKOB B I1a-
pasiensHON 061aCTH IPOrpaMMbl?
(1) schedule
(2) omp_set_num_threads
(3) omp_get_num_threads
(4) master_thread.
2. Texnonorus MPI — sT0:
(1) uaTepdeiic momydeHus JaHHbIX;
(2) unTepdeiic pacnpeaeneHHs COOOLIEHHIH;
(3) unTepdeiic nepenauH cOOOIICHAN.
3. Kakux KOJUIEKTHBHBIX omepauuii B MPI He cymecTtByet?
(1) c 6I10KHPOBKOH;
(2) Ge3 6IOKMPOBKH;
(3) Kak Tex, TaK U ApYyTHX.

IIpuMepHBIii NepevyeHb BONPOCOB M/is IK3aMeHa:
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Apxutexrypa BC. Knaccuduxarus no OuuHHY.
ApXUTEKTypa C pa3fielisieMOil aMAThIO.
ApXHTEKTYpa C PacrpeieIEeHHOH [TaMsThIO.
[Tapajienu3Mm Ha ypoBHE KOMaH]I, IOTOKOB, IPOLIECCOB.
Ananu3 5Q)eKTHBHOCTH NapaUle/bHBIX BEIYMCIIEHUH. 3aK0H AM/ana.
[Tpo6ieMa roHKH TaHHBIX, IPOOIEMbl CHHXPOHH3ALHH.
[Tpo6eMbl KeHPYeMOH MaMSTH.
I[NoHsTHE, CTPYKTYpa K COCTOSHHS IIOTOKA.
CoznaHue, KOHTPOJIb ¥ 3aBepIleHHe BHINOJHEHHS IOTOKOB.

. Ilepenaya napaMeTpoB B NOTOK, [IpHocTaHOBICHKE IOTOKA.

. ITpuopuTeTsl NOTOKOB, [1yi MOTOKOB.

. IToHsATHE KpUTHIECKAS CEKIIHS.

. CpencrBa CHHXPOHH3AL[HH.

. CpenctBa 1711 B3aMMHOI'O HCKJIFOUEHHA.

. Monitor.

. Cemadopsl, Mutex.

. ATOMapHBI€ OIlepalH

. OpenMP. ITonsitre Fork-Join mapannennsma.

. OpenMP. JTlupeKTuBSl ¥ QYHKIHH.

. OpenMP. Mojienb faHHBIX.

. OpenMP. CunxpoHu3anus, 6apsep.

. OpenMP. Kputuyeckue CEKIHH.

. OpenMP. I'onka fauHbIX. JlupekTuBa atomic.

. OpenMP. 3amku (locks).

. OcuosHble noHsaTHsa MPI, ctpyktypa nporpammelr MPI.

. MPL. Ilepenava cooOIeHHH MEX Iy JABYMS NMPOLIECCaMH.

. MPI. OcHOBHEIE THIB! ONEpaLHii epeaain AaHHbIX.

. MPL. He6nokupyromuit 06MeH, GI0KHpyFOIIui 0OMeH.

. MPI. Ba3oBEIe 1 N0JIB30BaTENbCKHE THIIBI JaHHBIX.

. MPI. KonnexTtrBHbIe ornepaii. KOMMYyHHKaTOPHI.

S0 00 =3 O\ U o 13 1) =
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6.5. ®onjJ OLIeHOYHBIX CPEICTB

TMonuslii GaHK 3afaHAM AJIS TEKYIIero, pyOeKHBIX KOHTPOJEH U IPOMEXY-
TOYHOM ATTECTAIMH II0 IHMCIMIUIHHE, TI0KA3aTel1, KPUTEPHH, IKaIbl OLleHUBaHNS
KOMIIETEHIINH, METOIMYECKHEe MaTepHallbl, OIPEAEIAIOMHUE IPOLEeAYpPhl OlleHHBa-
HHs 00pa3’oBaTelIbHBIX Pe3yJIbTaToB, MPHBENEHB B y4eOHO-METOIHYECKOM KOM-
[UIEKCe AUCLMAILTHHEL.

7. OCHOBHAS 1 IONMOJITHUTEJBbHAS YYEBHAS INTEPATYPA

7.1. OcHoBHas y4yeGHas JUTEpaTypa

1. Kapenosa, E.JI. OcHOBEI MHOrOIIOTOYHOIO U MapajlyIeIbHOrO Mporpam-
MHpoBaHus : yueGHoe mocobue / E.JI. Kapenosa ; MHHHCTEpPCTBO o0pa3oBaHHs H
Haykn Poccuiickoit ®enepanuu, Cubupckuil DeiepallbHbLH YHUBEPCHTET, Dege-
pajbHOe TOCYAapCTBEHHOE GIOKETHOE yupexaeHHe HayKH «MHCTHTYT BBIMHCIIH-
TenpHOTO MofenupoBanus Cubupckoro oraeneHus Poccuiickod akafeMuH HaykK»,
CubupcKuii Hay4yHO-06pa30BaTe/bHBIH EHTP CyNEePKOMIBIOTEPHBIX TEXHONOTHH.
- Kpacnospck: COVY, 2016. - 355 c.: un. - bubmuorp. B kH. - ISBN 978-5-7638-
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3385-0; TO xKe [2nexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php‘?page=book&id=497217.

2. Anrtonos, A.C. IlapaiensHoe NMPOrpaMMHpOBaHHE C HMCIONB30BaHHEM
texnonoruu MPI : kype / A.C. AHTOHOB. - MockBa : VIHTepHeT-Y HUBEPCUTET Hn-
dopmarmonubix Texsosnoruid, 2008. - 71 c. ; To xe [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233577

3. Jlepun, M.II. TlapamienpHoe NpPOrpaMMHPOBaHHE C HCIONB30BAHHEM
OpenMP: yueGHoe nocobue / M.IL Jlepun. - Mocksa : VIHTepHeT-Y HUBEPCUTET
Undopmanunonnsx Texuomoru#, 2008. - 120 c. - (OcHOBB! MH()OPMAL[HOHHBIX
Textonoruit). - ISBN 978-5-94774-857-4 ; To xe [Pnexrponnslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=23311 1

7.2. lononuuTeALHAA y4eOHast JHTePaTypa
1. D.Vunssamc INapannensHoe nporpaMmupoBanue Ha C++ B neiictun. Ilep.
¢ aum. Cauakue A.A. -M.: IIMK Ilpecc, 2012. — 672c.: ui.

8. VAEBHO-METOJJUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIUXCSH
1. MeTouHuecKie peKOMEH/IAIMH K BBIIOIHEHHMIO KOHTPONBHOH paboTh! AN
0GyuaIomMXCst O4HOM H 3209HOH (OpMBI 00y ICHHS:
- Crykano B.A. MeTosuueckue yka3aHus K BEITIOJHEHHUIO KOHTPOJIBHOH pa-
GoThl mo mucrumnHe «IlapaiiensHoe NPOrpaMMUpoBaHue», «TeXHONOTHH Ma-
paIIebHOro NporpaMMupoBanysy». Kypran: KI'Y, 2020.— 11 c.

9. PECYPCBI CETH «MHTEPHET»,
HEOBXO/UMBIE JIJI1 OCBOEHHUS TUCIIUILIMHDI

1. dist.kgsu.ru - Cuctema moanepxxku yue6Horo npouecca KI'Y;

10. AHOOPMAILIMOHHBIE TEXHOJIOT'UH,
IMPOI'PAMMHOE OBECHIEYEHHE
U MH®OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI

OBbC «JlaHb».
OBC «KoHCYIBbTaHT CTyACHTaY.

IBC «Znanium.comy.
«"apaHT - CIPaBOYHO-TIPABOBAs CHCTEMA.

ol .

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUACIUTIIINHBI

MartepuanbHO-TEXHHYECKOe O6ecedeHHe M0 pealu3aluuy JHCIUILTHHBI
OCYIIECTBISETCS B COOTBETCTBUM C TPEOOBAHMSA ®I'OC BO mno naxHOM 06pa3oBa-
TEJIbHOH Iporpamme.
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12. I OBYYAIOIIUXCHA C HCITIOJIB30BAHUEM JUCTAHIIHOH-
HBIX OBPA30BATEJIBHBIX TEXHOJIOT U

IIpH HCIIOJTb30BAHMH JJIEKTPOHHOTO O0YUEeHHs H NUCTAHIMOHHBIX 00pasoBa-
TenbHbIX TexHonorui (ganee 30 u JOT) 3aHATHA MOJTHOCTHIO HIIH 9aCTHYHO IIPO-
BOZATCA B pexuMe oHnaitH. O0beM IUCHHUILUIMHBEI M paclpesielieHue Harpy3Ku Io
BHIAM paGoT cooTBeTcTBYeT II. 4.1. Pacnpenenenue 6anioB coOTBETCTBYET II. 6.2
160 MOKeT GHITh H3MEHEHO B COOTBETCTBUM C PeLIeHHeM Kade/phl, B Clydae Ie-
pexona #a 30 u JIOT B npouecce obyuenus. Pemenue kadenpsr 06 nemonbsye-
MBIX TEXHOJIOTHSAX H CHCTEME OIICHMBAHMS AOCTHXKEHHUI 00ydaroluxcs NpHHAMA-
TCS C Y4ETOM MHEHHs BeyLLIero IPeno/aBaTess i J0BOAUTCS /10 00yqarouXCs.
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I[MTPUJIOXKEHME 1

AnHoranus K paGoveli mporpaMme JMCLUIUIHHEL
«TexH0I0rHH NAPAIeIbHOT0 POrPAMMHMPOBAHHUS)

00pa3oBaTeNbHOM IPOrpaMMBI BEICHIETO 06pa30BAHMS —
nporpamMMsl OakaiaBprarta
09.03.04 — IIpukraguas uudopmaTuka
HamnpasneHHOCTS:
HuTennekryanbHble HHPOPMANMOHHBIE CHCTEMBb] H TEXHOIOTHH

Tpynoemxocts nucuumuns!: 3 3E (108 akagemuyeckux 4acos)
Cemectp: 6 (ouHas popma o6yyeHus),
®opma IPOMeXyTOYHOH aTTecTaliu: DK3aMeH

Co,uepxcaHne JAHUCLUIIIIMHBI

Opranusanys BBIYHCIEHHH B MHOTOMPOLIECCOPHBIX CHCTEMaxX. MHOroOmo-
To4yHas Mojenb OC. CHHXpOHU3aLKs B apalie/IbHBIX BEIYUCICHHAX. 3ana4a obe-
Aarowux ¢punocodos. Cranaapr OpenMP. Crangapt MPI. [TpoH3BoqUTEIbHOCTD,
OT/aJIKa MapajIeNbHbIX apXUTEKTYP. [lepCcneKTHBEI pasBUTHs MapaielbHBIX ap-
XUTEKTYP.
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