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Cemectp
(<Kypc>.<CemecTtp Ha 632 7@4.1)
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Metonuveckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1 OcBoenune 0a30BBIX 3HAHWU TIO BOMPOCAM OPTraHU3AIMH IMapaUICITBHBIX BBIYHCIUTEIBHBIX CHCTEM, a TAKKE OCHOBHBIX
TEXHOJIOTHH OpraHu3alluyd [apajUleJIbHbIX BBIYMCICHUH Ha MHOTOIMPOLIECCOPHBIX BBIYMCIUTENBHBIX KOMIUIEKCAX C
pacnpeesieHHOM Uik 0011el OTlepaTuBHON MaMSIThIO.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

IIK-1. cnocofeH HCHOJB30BATH METOAbl M HHCTPYMEHTAJIbHbIE CpPeICTBa MCCIAeJ0BAHUSA 00bEKTOB MpodeccuoHaAIbHOI
AeATeTbHOCTH, (POPMATU3ALUU NPEIMETHOI 00J1aCTH ¢ Y4eTOM OrpaHUYeHHit

IIK-3. cmocoden pa3padaTbiBaTh KOMIIOHEHTBI HNPOTrPaMMHBIX KOMILIEKCOB (B TOM 4Yuciae uHTepdelichl, apaiiBepa,
KOMIWJISATOPbI, 3arpy34uKH, COOPIIMKH, CHCTeMHble YTHJIMTBI) M 0a3 JaHHBIX C HCNOJb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJbHBIX CPEACTB H TEXHOJIOT Ui MPOrpaMMHPOBAHHSA

B pe3ysbTaTte 0CBOCHHS JUCHMILIUHBI 00y4AIOIMIICS NOJIAKEH:

3HaTh:

OCHOBHBIE ITOHATHS U3 00JACTH Pa3pabdOTKH NMPOTPaMMHBIX CHCTEM, IPUMEHSEMBIC METPUKH, METOABl M HHCTPYMEHTAJIBHBIE CPENICTBA
(coorHeceno ¢ naaukaropom I1K-1.1);
OCHOBBI HH(POPMATUKU U IPOrpaMMHUpPOBaHus (cooTHeCeHO ¢ uHaukaropom I1K-3.1).

Ymern:

MPUMEHITh OCHOBHBIE METOAbl pPa3paboTKU MPOTPaMMHOTO OOECledeHUs; NPUMEHSATh OCHOBHBIE WHCTPYMEHTHI pa3pabOTKu
MporpaMMHOTO0 obecrieueHus (CooTHeceHo ¢ uHaukatopom [1K-1.2);
WCTIOJIb30BaTh COBPEMEHHBIC TEXHOJIOTHU pa3pabOTKU MPOrpaMMHBIX IPOAYKTOB (COOTHECEHO ¢ mHanKaropoM I1K-3.2).

Baanernb:

OCHOBHBIMH METO/IaMH pa3pabOTKM MNpPOrpaMMHOTO OOECHEUYCHUs; OCHOBHBIMH WHCTPYMEHTaMH pa3paOOTKH IMPOrpaMMHOTO
obecrieueHns (cooTHeceHo ¢ mHAUKaropoM I1K-1.3);

HaBBIKAMU DPa3pabOTKH aNrOPUTMOB B BHIE OJOK-CXEMbl M COCTaBJICHHUs IUIaHA PYYHOTO TECTUPOBAHMS pa3padaThiBa€MOro
MPOrPaMMHOTO MPOAYKTa (COOTHeCeHO ¢ uHaukaropom [1K-3.3).

3. CTPYKTYPA U COAJEPKAHUE TUCIUITJINHBI

Pasnea 1. BBenenne B napaJjuiesibHble BbIYHCJICHUS

Buj 3ansitus / Cemectp /| KonmyectBo

pa6otsl / popma ITA Kypc 4acoB Kowmerernmun

Ne HaumeHoBaHHe TeMbl, KpaTKoOe COAep:KaHHE

Tema 1.1 "OcHoOBBI apaJuleNbHBIX BBIYKCIECHUIT"

Henmu u 3amaum mapanienbHOi 00paboTku naHHBIX. HeoOxomumocTs u
aKTyalbHOCTh  MapajuleNbHbIX  BBIYMCIACHMH.  Pasmuumsa  Mexay
MHOTO3A/IZTHEIM, DADAINCIEHEIM ¥ DACIDC/ICICHEEIM — DOXHMAMH| 1 oo e nop o 6 ) IK-1
BBIIOJIHEHHUsST TporpamM. 3akoH Awmpansd. 3akoH Mypa. ['mmoresa [K-3
Musckoro. Coco0bl HOCTPOSHHUS MHOTOIIPOLIECCOPHBIX BEIYUCIUTEIBHBIX
cucteM. Kparkas  ucTOpHs  pa3BUTHS  BBICOKOIPOM3BOIUTENBHBIX
BblyKcieHuid. [IpyuMepsl napasieabHbIX BEIYUCIUTENbHBIX CUCTEM.

1.1

Tema 1.1 "OcHoBBI napaJuleNbHBIX BHIUUCIEHUIT"
3amyck MPI mporpamm. Kommumsiims. Hactpoiiku anst c6opku u cuera. JlaGoparopHbie IK-1
amyck B makere. Illectp 6a3zoBbix BbI30BOB. Coobmienuss MPIL 3aHATHUSA [K-3
KomMmyHHKaTOpBHI.

1.2

Tema 1.1 "BBenenue B napajuieibHbIe BEIUUCICHUS" CamocTosTenpHast IK-1

1.3 PeiiTunrn Beayuux cynepKkoMIbIOTEPOB pabora I1K-3

Tema 1.2 "OOG30p mapa/UIeTbHBIX BBIYUCIUTEIBHBIX CHCTEM H HX
kiaccudukanms"”

Knaccudukanus  napauienbHbIX — BelyucieHMd 1o DnuHHY UM
Kpumnamapdu. IloHATHS — MyNBTHIpOLIECCOpPa,  MYJIBTHKOMIIBIOTEpA,
BBIYMCIUTENBHOTO KiacTtepa. COCOOBI MOBBINICHUS IPOU3BOIUTEIBHOCTH
KOMIIBIOTEpA: KOHBEHepH3alMs, KIIIMPOBAaHHE KOMaHJI M JaHHBIX,
YBEJIMYCHUE KOJIN4eCTBa pETUCTpoB, CYNEepCKaISPHOCTD u
MHUKPOCYIEPCKAISIPHOCTh MPOLECCOPOB. Monenn MHOTOMPOLECCOPHBIX
cucrem (mepexonq or RAM k PRAM), nokanbHas mamsiTh, MOAYJIH C IK-1

o .| JlexnmonHsle 3aHATHA 6 2

IIMHHOM CBsI3bI0, pa3zessieMast o01mas mamMsaTb. Tomonoruu MexXMOIYIbHOM [K-3
CBSI3U: ILIMHA, JByMEpHAs CETKa, TUIEPKYO, IEepPEeBbs, KOMMYTHPYIOIIHH
rpad). ApXHUTEKTypa CyHEepKOMIIBIOTEPOB. TpaHCIBIOTEPHBIE CETEBbIC
apXUTeKTypbl.  PacnpeneneHHble  CHCTEMbL:  KJIAcTephl U CETH
(mmHAMMUECKHE, CTaTHYECKHE). Merpuueckue XapaKTEePUCTUKU
BBIYMCITUTENILHON CETH: AHMAMETpP, CBSI3HOCTH, IMMPHHA CEUCHHS, IOTOK
yepe3 cedyeHue, CTOMMOCTb. OLEHKM METPHK JUIS pasiH4HBIX CeTeil.
Jloruyeckas 1 (pu3MYECKask OpraHU3alLUK HapaIeNbHbIX BEIYUCIUTEIbHBIX
cucrem (IIBC).

1.4




1.5

Tema 1.2 "OOG30p mapa/UIeTbHBIX BBIYUCIUTEIBHBIX CHCTEM H HX
kiaccudukanms"”
VYnpaxHeHne Ha TYIHK.
KBaJpaToB.

PacnapannenHBaHHe MCETOJA HAMMCHBIIHX

JlaGopatopHbie
3aHSTHS

IK-1
IK-3

1.6

Tema 1.2 "OG30p mnapauIeNbHBIX BBIUUCIUTENBHBIX CHCTEM H HX
kinaccuukanus”

CepuannzyeMocTb, TpeOOBaHHSI KOT€PEHTHOCTH, CTOUMOCTb NEPECHIIKU B
napajule]bHbIX cucTeMax. MapiupyTusanusi.

CamocTosTeNnbHas
pabora

IK-1
IK-3

1.7

Tema 1.3 "Croco0bl OpraHu3aluy NapajenbHoil 00paboTKU TaHHBIX"
OCOOEHHOCTH OpraHU3alWy TMapaJUIeIbHBIX BBIYMCICHHI B CHCTEMax C
oOmieii mamsThl0 (oOecredueHre OJHO3HAYHOCTH KAII-NMAMSATH Pa3HbIX
MPOLIECCOPOB, CHHXPOHM3ALMS BbrunciaeHHH). OCOOCHHOCTH OpraHHu3aluy
mapajyiesbHbIX BBIYMCICHHH B CHCTEMaxX C pACIPEICICHHON MaMSThIO
MOCPEACTBOM mepenadn coobuienuii. Toronorun cerei nepeaadyn JaHHBIX
B MYJIBTHKOMITbIOTEpax. THUITOBbIE CXeMbl KOMMYHHKAIIHH.

JIeK1IMOHHBIE 3aHATHS

IK-1
IK-3

1.8

Tema 1.3 "Crioco0bl opraHu3aiuy napasienbHoi 00paboTku JaHHbIX"
Pacuer orHOCUTENbHOW S(PPEKTUBHOCTH CIOCOOOB KOMMYHHKAIIUH.
BnusHue 3aMeHBl OJOKHPYIOIIETO MOIy4YeHHS Ha HeOIOKHpyoliee
HOJIY4E€HHUE HA CHHXPOHHU3ALMOHHYIO HAKJIAJIKY.

JlaboparopHbie
3aHATHS

IK-1
IK-3

1.9

Tema 1.4 "BoerunciurenbHble Ki1acTeps!”

OcHoBHBIe ~ (DYHKIIMM KOJUIGKTHBHON KOMMYHHKAIlMM: ONEPalUsIMH
mmpokoit  pacceuiku  (broadcast), cOopa (gather) u mi06anbHOrO
npusenenust (global reduction). Pacuer mnapaniensHOro BOIHOBOIO
YPaBHEHUSL

JlaboparopHsle
3QHSITHS

IK-1
IK-3

Tema 1.4 "BeraucnurensHble KaacTeps”

IlonsTHe KiacTepa © KiIacTepHOil apxutekTypbl. Kiaccupukanms
KJIaCTEpPHBIX BBIUMCIUTENBHBIX cucTeM. CocTaB ceTeBoi HHPPACTPYKTyphI
kinacrepa.  Tumel  Tomomormd M KpuTepuH  3()PEKTUBHOCTH
KOMMYHHUKAIIMOHHOW ceTH kiactepa. CeTeBble PeleHHs ISl KJIACTEPHBIX
cucreM. OCHOBHbBIE KPUTEPUH OIICHKH KJIACTEPHBIX CHCTEM. THIMUYHBII
Ha0bOp IPOrpaMMHO-aNnapaTHoro obecreyenus kiaacrepoB. OcobeHHOCTH
3amycka 3amad  Ha Kiactepax. CHCTeMBl YHpaBICHHSA —3aJaHUSMU.
HuTterpupoBaHHble HAOOPHI KIACTEPHOTO NPOrPAMMHOI0 00eCTIeUEeHHSI.

CamMocTosTenbHast
pabora

[IK-1
IK-3

Pazpnen 2. [lapannenbHblie agroputmsl. Ctanpapr MPI

HaumeHoBanue TEMbI, KpaTKo€ CoepKaHue

Buna 3ansitus /
pabotsl / popma ITA

Cemectp /

Kypce

KosmuecTBo
4acoB

Komnerenuuu

2.1

Tema 2.1 "Peanuzanus napauienabHbIX aIropuTMOB"

Ornyuus napajwieNbHBIX alTOPHTMOB OT IIOCIEJOBATEIBHBIX aITOPUTMOB.
ITocraHOBKa 3amayM paclapajIeNIMBaHHUA CYIIECTBYIOIIUX CEPHAIbHBIX
AJITOPUTMOB. IIpumep CYMMUPOBaHUS MaccHBa. Peanuzanus
napajuleJbHbIX ~JITOPUTMOB € UCIIOJNB30BAaHUEM IIporeccoB. Busl
MEXIPOIECCHOH KOMMYHHKAauy (CHTHanbL, ceMadopsl, pasmerseMas
mamsiTh, KaHanbl, coobuienus). OueHka 3(Q(EeKTHBHOCTH anroputma c
Y4€TOM BPEMEHU MOOCTABKU KOJAa W JAaHHBIX BBIYUCIIUTCIBHOMY Y3ITY.
3akonsl  Ampana.  llenecooOpazHocTe  pacnapamienuBanus.  Kak
AHANM3UPOBaTh 3aBHCHMOCTh MJAHHBIX M KOJa B IIOCIENOBAaTEIbHOH
nporpamme. [lopsiok BeraucieHuii, rpad 3aBucumocT. Mognens «rpy0oit
cuibl». Ilpumepsl pewennii ais PRAM, BSP, LogP. IIpeo6pa3zoBanus
nmapajuleNu3aliy [OUKIOB. JlocTaBka MAHHBIX, OTOOpaKGHHE MaccuBa
JAHHBIX Ha paclpeieIeHHYIO0 CUCTEMY, H30BITOYHOCTb.

JIeK1IMOHHBIE 3aHATHS

IK-1
IK-3

22

Tema 2.1 "Peanu3zarst napajuieIbHbIX aITOPUTMOB"

[NapannenbHble  anropuTMbl IUKIMYECKOrO CIBMIa Ha CHCTEME C
paclpefellcHHOH MaMATBI0 CO  CIPYKTypod CeTH CBsi3ell MexIy
mporeccaMu - “KONbI0”, B KOTOPHIX KaKIbI TNpoLecC WHHIHUUPYET
PacChIIKY CBOETO COOOLICHHsSI OJHOBPEMEHHO B KaKOM-JIMOO BHIOpaHHOM
HarpasJeHUH 1o Koibiy (B MPI):

- C aCHHXPOHHOM OJIOKMPOBAHHOM mepenayeii, OIOKHPOBAHHBIM ITPUEMOM.
- C acHHXPOHHOW HEOJOKHUPOBAHHOW Tepenaveii, HEeOIOKUPOBAHHBIM
MPUEMOM.

- C CHHXPOHHOI1 niepeziadeii, 0JIOKHPOBaHHBIM IIPUEMOM.

JlaGopatopHbie
3aHSTHS

IK-1
IK-3

2.3

Tema 2.1 "Peanuzanus napaaienabHbIX aTOPUTMOB"

Bnusiuue amnaparHoit peanuzanmn PRAM u mpoOnembl KOT€pEeHTHOCTH
JaHHBIX. MoJenu KOHKYPEHTHOM U MCKIIOUYUTENbHOW MPUMHUTHBHBIX
onepanyii ¢ mamsteio (EREW, CRCW, CREW, QRQW)

CamocTosTenbHas
pabora

IK-1
IK-3

2.4

Tema 2.2 "MonenupoBaHue NapajUleNbHbIX IIporpamMm. Peanusarus
TapajuieJIn3Ma pa3InaHoro Buma"

Tlokazarenn >(QEKTHBHOCTH NapaUIENIbHOIO aJIropuT™Ma U OICHKA
MaKCHMaJIbHO JIOCTIXKUMOro mnapaienusma. [lapamnenusm Ha npumepe
MOJENBHBIX 3a[ad HAXOKACHHUS YACTHBIX CYMM IOCJIEIOBATEIbHOCTH
YUCIIOBBIX 3HAYEHUI M YMHOKCHHSI MaTPHIL.

JIeKIIMOHHBIE 3aHATUSA

IK-1
IK-3

2.5

Tema 2.2 "MopenupoBaHue NapalIeNbHBIX HOporpaMM. Peamm3anus
napajienu3Ma pa3IuyHoro Buaa"
[apanenbHbIe anrOpUTMBI KOHBEHEPHOH Iepeiadyl JaHHBIX Ha CHCTEME C

JlaboparopHble
3aHATUAL

IK-1
IK-3




pacmpeneieHHod T[aMsThio  CO
nporeccamu - “nuneiika” (8 MPI).

CTPYKTYpOHl ceTH CBs3ell Mexay

2.6

Tema 2.3 "Metoapl nepenayu aaHubix. Ctangaptr MPI"

MPI: ocHOBHblE TOHATHS ¥ ompexneneHus. ba3oBblii (MUHHMAaIbHBIN)
Habop ¢ynkuuii MPI, mocraroussiii s pa3paboOTKHM MapasieabHBIX
nporpamm. llpumep: mnporpamma BelYHcIeHHs uuciaa p. Omnepauuu
nepesayy JaHHBIX MEXIy JByMs mporeccamu. KolIeKTUBHBIE onepanuu
repeiady IaHHBIX. YIIaKOBKA M PaclakoBKa Pa3HOTHITHBIX JaHHBIX B MPIL.
VYnpaBneHue TrpynmaMu MPOLECCOB M KOMMYHHKaTtopamu. BupryanbHbie
TOMONOTUH. MOZENBHBIN TPUMEP: YMHOKEHHE MAaTPHIIbI HA BEKTOP

HGKHI/IOHHHC 3aHATUA

IK-1
IK-3

2.7

Tema 2.3 "Metoasl nepenayu aaHubix. Crangaptr MPI"

[MapannenbHblii  QJrOPUTM  CKAISPHOTO IPOHM3BEACHUS BEKTOPOB C
WCTONB30BaHUEM  peayuupoBanHbix — omepamumii  (MPI_Reduce(...),
MPI_Allreduce...)). MapannenbHbIi aJITOPUTM CKaJIIPHOTO
MPOU3BE/ICHHS BEKTOPOB C HCIOJIB30BAHHEM MApHBIX B3aHMOICHUCTBHIA
(MPI_Send(...), MPI Recv(...)). CpaBHUTb BpeMs  BBIIOJHEHUS
anroputmoB (8 MPI).

JlaboparopHsle
3QHSITHS

IK-1
IK-3

2.8

Tema 2.3 "Metoas! nepenaun qanueix. Crangapt MPI"
MexmnpoueccHoe B3auMoneiictBue u onepaudoHHbIX UNIX-cpenax.
OcymiecTBIeHHE  pacHapajUIeIMBaHUS  HAa  YPOBHE  IIPOIIECCOB.
OcymiecTBieHne paclnapajUle]IMBaHus Ha ypoBHe HHUTeH. CHHXpOHU3AIUS
BoInosiHeHHs: HuTel B POSIX-coBMeCTHMBIX cHCTEMaX.

CamocTtosTeNnbHas
pabora

IK-1
IK-3

2.9

Tema 2.4 "TIporoxon n 6ubnmorexku MPI"

CocraB (yHKIUi, THITEI JaHHBIX, OpraHu3anus ooMeHa nanHeIMU. [Ipumep
ucnons3oBanus 6ubanoreku MPIL. Cpena Beinonuennss LAM. YcranoBka,
UCIONIb30BaHUE (KOMIWIALMS M 3allyCK IpOrpaMM, KOHQHIYparus
BBIYUCIIUTEIILHON CUCTEMBI).

JIeKIIMOHHBIE 3aHATHSA

TIK-1
IK-3

2.10

Tema 2.4 "IIporoxon n 6ubmmorexkn MPI"
[TapannensHBIl  aXTOPUTM CYMMHPOBaHUS
UCIIOJIB30BAHUEM  PEIyLUpPOBaHHBIX  OHNEparuit
MPI Allreduce(...)) (8 MPI).

3JIEMEHTOB BEKTOPOB C
(MPI_Reduce(...),

JlaboparopHbie
3aHATHS

IK-1
IK-3

2.11

Tema 2.4 "IIporoxon n 6ubmmorexkn MPI"

Pa3paboTka pacmpenesaeHHbIX MPUIOKSHUH ¢ UCIIOIb30BaHUEM MEXaHHU3Ma
nepenaun  coobmennii  MPIL.  CokpamieHHblit (MUHUMaIbHBI) HaOOp
¢yukuuit MPL. IIpumep ucnonb3oanus. Pyukuuun MPI nins obmeHoB
MHOTHE-K-OHOMY H OIHMH-KO-MHOTHM. OCOOEGHHOCTH HCIIONB30BAHUSL
MHUKPOCYTEPCKAIIPHOCTH MPOLIECCOPOB B KOMIMJIATOPAX AT HMOIYyYSHUS
3¢ PEeKTUBHOTO KoJa.

CamocrosiTenbHast
pabora

IK-1
IK-3

2.12

HOI(FOTOBKa K HpOMe){(yTOqHOﬁ arTeCTaluu

3auer

IK-1
I1K-3

Paznea 3. IlapasiensHslie anropurmbl. Ctangapt OpenMP

HaumeHoBanue TEMbI, KPaTKo€ coAepKaHue

Buj 3ansiTus /
pa6otsl / popma ITA

Cemectp /
Kypc

KosmuecTBo
4acoB

KoMmnereHuunu

3.1

Tema 3.1 "Metoauka pa3paOOTKH HapaUIelbHbIX AITOPUTMOB"

IIpuauun «Pa3nensii-u-pnacTByi». Buabl AeKOMIO3WLIMHU 3agadu: IO
JNaHHbIM, II0 KOy, IO BbINOJHEHUIO, KOMOMHHMpOBaHHBIE. [Ipumepsl
pasnuuHbiX  Jgekommo3uimii.  CoOpTHpOBKa,  BBIMYKJIbIe  O0OOJIOYKH,
MaTpUYHble OMNEPAlMU: TNPUMEPhl IEKOMIO3HLUHM PEKYPCHBHOTO BHIA.
MarpuyHble onepanyuu: NpuMep AEKOMIO3HLHUHU 110 JJAHHBIM, OJHO-, BYX-
U TpexMmepHoe pa3buenusi. OOmas cxemMa M METOAMKAa pPa3pabOTKH
napajuieJbHbIX ~ QIrOPUTMOB.  [IpuMep  MCIONB30BAHUS — METOMUKH
pa3paboTKH HapajIeNbHBIX AITOPUTMOB JUIS MApajuIeNbHOTO peIIeHHs
rpaBUTAIMOHHON 3a1a4n N Ted.

JIeKIIMOHHBIE 3aHATHS

IK-1
IK-3

32

Tema 3.1 "Metoauka pa3paOOTKH HapaulebHbIX aJITOPUTMOB"
BBINOTHUTD BEIYUCINTEIBHBIA SKCIEPHIMEHT JULS OLEHKU 3()(EKTUBHOCTH
mapajiesbHbIX ~ BelYMCIeHHH  (00paboTka  JABYMEpHOrO  MacCHBa:
IEPECTAHOBKM  JJIEMEHTOB, YMHOXEHHE MAaTpHl] U BEKTOPOB) C
pacrapaiieIMBaHHEM BBIYHCICHHH ¢ ToMompio TexHoinornn OpenMP.
Bapsuposars pasmep maccusa ot 10 no 10000, grcio norokos — 1,2,4,8.

JlaboparopHbie
3aHATHS

IK-1
IK-3

33

Tema 3.2 "bazoBele cpeacTBa MapaUIENbHOTO MPOTPaMMHUPOBAHUS
BBIUMCIIUTENIBHBIX KJIaCTepOB"

OOmiast XapakTepHCTHKa METOJOB Iepeladd JaHHBIX, OLIEHKa BPEMEHH
BBINTOJIHEHNSI KOMMYHHKAIlMOHHBIX omepanuid. OIEHKa TPYJOEeMKOCTH
onepanuii nepeaayn JAHHBIX U KIIACTePHBIX cucTeM. Mozens XOKHH.

JIeKIIMOHHBIE 3aHATHS

IK-1
IK-3

34

Tema 3.2 "bazoBble cpeacTBa MapaUIeIbHOTO MPOrPaMMHPOBAHUS
BBIYUCIIUTENBHBIX KIaCTepOB"

BBINOTHUTE BEYUCIUTEIBHBIA SKCIEPHIMEHT UL OLEHKU 3()(EKTUBHOCTH
TapauIeIbHBIX BBIUUCIICHUI (anropuTM™MBI COPTHPOBKH) c
pacnapainieaMBaHHEM BBIYHCICHHH C ToMolbio TexHoimorud OpenMP.
Bapsuposars pa3mep maccusa ot 10 no 10000, yucio norokos — 1,2,4,8.

JIaboparopHble
3aHATUSL

IK-1
IK-3
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Tema 3.3 "BazoBble cpeicTBa MapajuieIbHOTO MPOrPAMMHPOBAHUS CUCTEM
¢ obmeit namsTeio. Crannapr OpenMP"

O6bmme cBenenusa. Crpykrypa crapmapra OpenMP. JlocTouncTBa

JIeKIIMOHHBIE 3aHATHS

IK-1
IK-3




texnonorun OpenMP. Mozgens mapamtenm3ma OpenMP. Monens namstu
OpenMP. [lupextuBsl OpenMP. Tumel aupextuB. Popmar 3amnucu
qupektuB.  OnpeneneHue mapaiensHoi  obmactu.  Pacnipenenenue
BBIYUCIICHUH MEXAy NMOTOKaMH. /IMPEeKTUBBI CHHXPOHM3AIMU. [IMPEKTUBBI
yIpaBlieHus: 00J1aCTbI0 BUAUMOCTH JTaHHBIX. COBMECTUMOCTb TUPEKTUB M
ux napamerpoB. bubnunoreka ¢pynkuuit OpenMP. dyHKIMK 11 KOHTPOJIs/
3anpoca IapamerpoB cpeibl UcnoiHeHus. DyHkuumu cuHxpoHusauuu.ll
epeMEeHHbIC Cpelbl HCIOJHEeHUs. [lpuMmep mnporpammbl HPOU3BEACHUS
matpull. CpaBHenue TtexHomoruii MPI u OpenMP nmns SMP-cuctem.
I'n6punusiii (MPI+OpenMP) noaxon st SMP-kinacrepos.

3.6

Tema 3.3 "bazoBble cpe/cTBa napauieIbHOrO IPOrpaMMHUPOBAHHS CUCTEM
¢ obmeit mamsteio. Ctangapr OpenMP"

BBINONHUTD BBIYUCIUTENBHBIH SKCIEPUMEHT ISl OLEHKH () (HEeKTUBHOCTH
HapajyieNbHbIX  BBIYMCICHHH  (pEIICHHEe  CHCTEMbl  JIMHEWHBIX
anreOpandeckux ypaBHEHHH MerTonoM [aycca) ¢ pacmapaluieMBaHHEM
BBIYMCIICHHUH C TOMOIIbIO TEXHOJOTMM MHOTONOTOYHOCTH Ha OCHOBE
knaccoB .NET (Thread, Task, Parallel). Bapsuposars pasmep cetku ot 100
110 10000 Touek, yuciio motoxkos — 1,2,4,8.

JlaGoparopHsle
3aHATHSL

TIK-1
IK-3

3.7

Tema 3.3 "BazoBble cpencTBa MapauieIbHOTO IIPOrPAMMHIPOBAHUS CHCTEM
¢ obmeit mamsteio. Ctangapr OpenMP"

Komnumsitoper  Intel ¢ momgmepxkoir  OpenMP.  HuHcrpymeHTanbHbie
cpencTBa  pa3pabOTKM ¥ OTIAJAKA ~ MHOTONOTOYHBIX — HPHIIOKEHHH.
ITpumepst

CamMocTosTenpHast
pabora

12

IK-1
IK-3

3.8

Tema 3.4 "I'ubpunHas MozeNb NapajyIeIbHOTO IPOrpaMMHUPOBaHUs"
CoBMECTHOE HWCHONb30BaHHE TEXHOIOTUH mporpammupoBanust MPI,
OpenMP. Penienune 3agau ¢ npusiedeHueM obenx texHonoruid — MPI u
OpenMP. Pa36op ocobeHHOCTEH COBMECTHOTO HCIIOIb30BaHMUSI.

HCKHI/IOHHHC 3aHATUA

IK-1
IK-3
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Tema 3.4 "I'ubpunHas MozeNb NapajyIeIbHOTO IPOrpaMMHUPOBaHUs "
IMapannensHple alrOPUTMBI  CKAISPHOIO IPOM3BEAEHUS BEKTOPOB: C
UCIIONIb30BaHUEM  pelynupoBaHHO#H  omepanmu  (reduction(...)); ¢
HCIIONb30BaHUEM JUPEKTHUB critical{...} miu atomic.

Jla6oparopHbie
3aHSTHS

IK-1
IK-3

Tema 3.4 "T'ubpunHas MozeNb NapajyIeIbHOTO IPOrpaMMHUPOBaHUs "
Apxutektypa npunokeanii B DCOM u CORBA. CpaBHeHHe TEXHOIOTHI
CORBA u DCOM. MICO - cBobOomHO pacmpocTpaHsieMas BepCHs
CORBA. [IlIporpammupoBanne it CORBA. fI3pik  ommcanus
unrepdeiicos IDL B CORBA.

CamocTosTelIbHAsS
pabora

IK-1
IK-3

Pa3znen 4. AnropuTMBI pacnapajuie;liBaHus copTupoBKH. [lapaiieabHble YHCTeHHBIE METOTBI

HaumeHoBanue TEMbI, KPpaTKoO€ CoAepKaHue

Buj 3ausitusi /
pabotsl / popma ITA

Cemecrp /
Kypc

KosauuecTBo
4acoB

Komnerenuuu

4.1

Tema 4.1 "TIpuHUMITBI pacTiapaiieTMBaHIs COPTHPOBKU"

OCHOBHBIE ~ IOCJICIOBATEIbHBIC  AJTOPHUTMbI  COPTUPOBKH  JIaHHBIX.
MaciTabupoBanue napajuieibHbIX BelduciaeHui. [lapasenbHbie METObI
coptupoBku. Ily3eippkoBasi coprtupoBka. CoptupoBka Illemma. Brictpas
coprupoBka. OGOOLICHHBII aITOPUTM.

HGKHI/IOHHHC 3aHATUA

IK-1
IK-3

4.2

Tema 4.1 "TIpuHIuIBE pacnapaieuBaHus COPTHPOBKU"

Marpuna M1  pacmpeneneHa 1o IpoleccaM — TOPH30HTaNIbHBIMHU
JEHTOYHBIMH IOJIOCaMM, MaTpuila M2 pacmpeneneHa BepTHKAIbHBIMHU
JICHTOYHBIMH MOJIOCAMH.

Marpuust M1 u M2 06e pactpeeneHs! 10 IpoLeccaM ropH30HTaIbHBIMU
JIEHTOYHBIMH IIOJTOCAMH.

Jla6oparopHbie
3aHATHUSA

IK-1
IK-3
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Tema 4.2 "MHOromoTo4HOE NPOTPAMMHUPOBAHHE C HCIIOJIE30BAaHHEM
kiaccoB Visual Cod"

IMapannensHoe nporpammupoBanue B cpene Visual Cod. MHoronorouHas
obpaboTka. Mertozs! u cBoiicTBa kiacca Thread. donoBbie motoku. Kitace
BackGroundWorker.

MHoro3agayHocTs Ha ocHOBe Kiacca Task. @abpuka 3anau. O000mEeHHBIE
knaccsl 3agad u (abpuxu 3amau Task TResult, TaskFactory TResult,
METOJIbI M CBOMCTBA KJIaCCOB.

Mapamnennsm 3amad. [Mapamnennsm panubix. Kiace Parallel; meromsr
Parallel.Invoke; Parallel.For; Parallel.Foreach.

HGKHI/IOHHHC 3aHATUA

IK-1
IK-3

4.4

Tema 4.2 "MHOromnoTo4yHoe NPOrpaMMHPOBAHHE C MCIIOIb30BAaHUEM
kiaccoB Visual Cod"

[TapannensHbIl anropuT™M yMHOXEHHS MaTpuubl M Ha Bektop V ¢
HCIIONB30BAHUEM  JIUPEKTHBBI  paclapauIelIMBaHUs —MapaMeTpUYeCcKUX
UKIIOB #pragma omp for. ITapasiensHbIi aNITOPUTM YMHOXCHHS MaTPHITBI
M Ha Bektop V C HCHOIB30BaHHEM “pydHOro” 3amaHust paboT
(pacnapamnenuBanuss 1MKIOB). [lapanenbHbld anropuT™M yMHOXEHHS
MaTpULbl HA MaTPUIly C UCIOIb30BAHUEM JAUPEKTUBBI pacHapasiieInBaHus
rapaMeTpuueckux IMKIOB #pragma omp for. CpaBHUTH mOKa3areian
yckopeHust ¥ S()(GEKTHBHOCTH IPUBEACHHBIX AaJITOPHUTMOB, a TaK JKe
CPaBHUTh HUX C QHAJIOTMYHBIMM IIOKA3aTEIIMH O3THX JK€ alrOpUTMOB
peann30BaHHbBIX HA CHCTEMAaX C pPaclpeleIeHHOM NaMsThbIO.

JlaGoparopHbie
3aHATHS

IK-1
IK-3

4.5

Tema 4.3 "[lapanenbHble YUCICHHBIC METOIBI"

JIeKkMOHHbBIE

IK-1




VYMHOXEHHE Marpuibl Ha Bektop. llpom3BeneHue Marpuil (JIrOpUTM
IlItpaccena). IlapannensHas peaqu3aiysi BOTHOBOTO anropurma. beicrpoe
npeobpasoBanne @Dypne. PemieHne cHCTEMBl JIHHEHHBIX YpaBHEHHH C
TPEXJUArOHATbHOW  MaTpumed —  MeTON  pemyKuumu.  AHamm3
BBIUUCIIUTENBHOI CII0XKHOCTH aJITOPUTMOB, aHAIN3 HAKJIAJHBIX PACXOTOB
Ha CHUHXPOHHM3AIMI0 MapajuleNbHBIX Mozas3anad. DopMylupoBKa psja
YHMCIECHHBIX ~ METOZOB, JONYCKAIOMIMX MapajuiebHOE  HCIIOJHEHHE.
YMHOXEHHE MaTpuisl Ha BekTop. [IpomsBeneHme Marpuil Hampsmylo,
(dopMyaupoBKa M OOCYXKIESHHE BapHaHTOB IapaJUIC]IbHOW peall3aluu
anroputMa llltpaccena. IlapannensHas peanusanus BOJIHOBOTO aJlfOPUTMa
MOWCKa Kpardaiiiero myTd B rpade Ui ciydas HEOPUEHTHPOBAHHOIO
IUIAHAPHOTO rpada, TOmoJIorHYecK! SKBUBAJICHTHOTO IIaXMaTHOH TOCKe.

3aHATHUS TIK-3

Tewma 4.3 "IlapannensHble YUCICHHBIE METOABI"
4.6 |Pemenue cucteMbl JIMHEHHBIX anreOpanyeckux ypaBHeHud Ax = f
METOJIOM IIPOCTOH HTEpaLHH.

JIaboparopHble IK-1
3aHATHA IK-3

Tema 4.3 "[lapannenbHble YuCIEHHbIE METOABI"
[MapannenbHas peanuzauust ObicTporo npeodpaszoBanus Pypee. Pemenue

p vp 1 o P peobp . yp o CamocTosiTenpHas IK-1
4.7 | cucTeMBbl JTMHEHHBIX YPaBHEHUH C TPEXAWAroHaJbHON MaTpHLeii — MeTox aGora 7 16 MK-3
peoyKUMH. AHAIM3 BBIYMCIUTEIBHONW CIOKHOCTH alrOPHTMOB, aHAJH3 p
HaKJIAJHBIX PACXO/I0B Ha CHHXPOHM3ALNIO NAPAJIICIbHbIX MO/13a/1a4.

Pazpnen 5. Boicokonpou3BoauTeIbHbIE BHIYHCICHUS

Bun 3ansiTus / Cemectp /| KonmmuectBo

Ne HaumeHoBaHue TeMbl, KPaTKOe COJep:KaHne
oK aep pa6otsl / popma ITA Kypc 4acoB

Komnerenuuu

Tema 5.1 "BricOkoypOBHEBbIE cpeacTBa MIPOrpaMMHPOBAHUS
MHOTOIPOLIECCOPHBIX cucTeM. DVM-cucrema”

DVM-cucrema. OOmue cBeneHMs, LI  CO3JAHUS, IPUHIUIBI
nocTpoeHus. Mogenb napajulelin3Ma, MOJENb BBIIOTHEHHS M MOJIENb
nporpammuposanuss DVM. f3bikn nporpammuposanust DVM. [lupekTuBel
5.1 |DVM (sa npumepe s3pika C-DVM). CpaBHenue pasmepoB Hu| JIeKUMOHHBIE 3aHATHS 7 2
a¢dexruBaoctn MPI- 1 DVM-nporpamm. IlepeHoCHMOCTh M OBTOPHOE
ucnons3zoBanrne DVM-nporpamm. CpenctBa (yHKIHMOHAIBHON OTIAJIKH,
aHaqM3a W TPOrHo3a  mpousBoauTensHocTH — DVM-mporpamm.
OcobeHHocty koMnwmsinuu U 3amycka DVM-nporpamm. Ilpumepst
nporpamm Ha si3pike C-DVM.

IK-1
IK-3

Tema 5.1 "BricOkoypOBHEBBIE CcpeacTBa MIPOrpaMMHPOBAHUS
MHOToIpoueccopHsix cucreM. DVM-cucrema" JlaboparopHhsle IK-1
Pemienne cucTeMBl JIMHEHHBIX anrebpamdeckux ypaBHeHHH Ax = f 3aHATHSA IK-3
metonoMm ["aycca.
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Tema 5.2 "BBICOKONPOHM3BOAMTENbHBIE BBIUUCICHUS C MPUMEHECHHEM
rpaduyeckux npoueccopos (GPU). Texnomorus NVidia CUDA"
[NapannenbHble alIropuTMbl crpostcss ogHoBpemeHHo B MPI u OpenMP.
[lapannensHble BBIUUCICHUS BHYTPU Yy3/a BBITHCIATENBHOTO KIACTEpa JaBoparopmsie MK-1
5.3 |ocymectBusores B OpenMP, a  B3aumopmelCTBHSI — IPOILIECCOB, SaHSTHS 7 4 MK-3
pacHoNOXEHHBIX B  pa3HBIX y3/lax, ocyuiectsiusitorcs B MPL

[lapannensHele aJTOPUTMBI BBIYHCIECHHUS OIPEIEICHHOTO HHTErpaa
y=f(x)dx ¢ ucmonp30BaHMEM METOAa MPSMOYTOJIBHUKOB (Tpameiuit) asst f
(x)= sin(x), f (x)=x"2, f (x)=e"x

Tema 5.2 "BBICOKONPOM3BOAMTEIBHBIC BBIUUCICHUS C [PUMEHEHHEM
rpapuueckux nponeccopoB (GPU). Texmomorms NVidia CUDA".
BBenenne B BBIUMCIIEHHSA OOLIEro HasHA4eHUs ¢ ucrnoinb3oBanuemM GPU.
OcnoBuble apxutektyphbie ommuusi GPU or CPU. Apxwurektypa
coBpemeHHblXx GPU. Texnonoruss CUDA. Mogenn wu  mabioHb
MIporpaMMUpoBaHusl ¢ ucnonb3oBanueM TexHonorun CUDA. Mogens| CamocrosTenbHas IK-1
mamsitd CUDA. Tunet mamsitu. Ontumumzanust CUDA-npuinoxeHuid. pabora IK-3
Mopnens  ucnonnenuss CUDA.  Komnummsiums  CUDA-npuiioxxeHui.
CUDA-pacmupenue A3BIKA C (cnenudukaTopst (yHKLHIHA,
crielM(pUKaTOpbl MEPEMEHHBIX, BCTPOCHHBIC IEPEMEHHBIC, THPEKTUBBI
3amycka sapa). Hexoropeie ¢ynkimu API CUDA Runtime. ITpumep
nporpammsl Ha CUDA. T1pou3Beienue Marpui.

5.4

IK-1

5.5 |IloaroroBka K MpOMEXyTOUHOH arTecTaluu Ok3aMeH 7 36 TK-3

4. POHJI OIEHOYHbBIX CPEICTB

CrpykTypa u coaepkaHue (OHAA OLEHOYHBIX CPENCTB AN NPOBEACHMS TEKYLIEro KOHTPOJIS M IMPOMEXYTOYHOH arTecTalnuu
npenctasieHsl B [Iprmoxennn 1 x pabodeit mporpaMMe TUCIUTIIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIEe H METOAMYECKHE H3TAHUS




ABTODBI,
COCTaBUTEIU

3arnnaBue

I/I3I[3.T€HI>CTBO, rog

bubauoreka /
KomuecTBo

1 KanaueB A. B.

MHorosiepHbIe ITpoLeccopsl: yuebHoe nocodue

Mocksa: nTepHeT-
YuuBepcurer
WHdopMamoHHBIX
Texnonoruit (MHTYUT))|
Bunowm. JlaGoparopus
3Hanmi, 2011

OBC «YHuBepcureTckas
O6ubIMoTEeKa OHJIANHY»

2 Jlesun M. I1.

[TapayuienbHOE TPOrpaMMHPOBaHHE C
ucnons3zoBanrueM OpenMP: yueOHoe mocobue

Mocksa: luTepHeT-
YHHUBEpCUTET
WudopmarmonHbIx
Texnonoruit (MHTYUT))|
Bunowm. JlaGoparopust
3Hanmi, 2008

OBC «YHuBepcureTckas
OuOIMOTEKa OHJIANHY

3 AntonosB A. C.

INapannensHOE MPOrpaMMUPOBAHUE C
ucnons3oBanueM Texnonorud MPI: kypce: yuebHOE
nocobue

Mocksa: MuTepHeT-
YHuBepcurer
HNudpopmanmoHHbIX
Texnonoruit (MHTYUT),
2008

OBC «YHuBepcureTckas
OuOIMOTEKA OHJIANHY

4 AGpamsH M. D.

IpakTHKYM I10 TapauIeIbHOMY IPOrPAMMHPOBAHHIO
C HCIIONB30BaHHEM IEKTPOHHOTO 3aJauHUKa
Programming Taskbook for MPI: yue6Hoe nocobue

PocroB-Ha-JloHy: FOxHBII
(benepasbHbIii
yHuBepcuret, 2010

OBbC «YHuBepcureTckas
O6ubnnoTeKa OHIANH)

I/IH(I)OpMaHI/IOHHLIC CHUCTEMBI U TCXHOJIOTHUHU: XKYPHAJI

Open: ['ocynuBepcurer —
VYHIIK, 2013

OBC «YHuBepcureTckas
OubMMoTeKa OHIANH

6 AnexceeB A. A.

OCHOBBI TAPAIIETFHOTO IPOrPAMMHUPOBAHHS C
ucrnions3oBanueM Visual Studio 2010: xypc mexruit

Mocksa: HammmonansHBINH
OTKpBITBI YHUBEPCUTET
«MHTYHUT», 2016

OBC «YHuBepcureTcKas
OubnmoTeka oHIANH)

7 bumnur B. A.

IMapayienbHble BBIYMCICHHS 1 MHOTOIIOTOYHOE
MpOrpaMMHpOBaHKeE: yaeOHOe mocodue

Mocksa: HarronanbHbIi
OTKpBITHI YHUBEPCUTET
«MHTYHUT», 2016

OBC «YHuBepcureTckas
OuOIMOTEKA OHJIANHY

I/IH(i)OpMaL[I/IOHHLIe CHUCTEMBI U TEXHOJIOTUU: XKXYpHaJI

Open: ['ocynusepcurer —
VHIIK, 2015

OBbC «YHuBepcureTckas
OubnMoTeKa OHIANH

9 Huxomnaes E. U.

ITapasienbHbIe BEIYHCICHUS: YUeOHOE TOco0He

Crasponoins: CeBepo-
KaBxka3zckuit @enepanpHbIid

OBC «YHuBepcureTckas
O6ubIMoTEeKa OHJIANHY»

ynauBepcuteT (CKDY),
2016
10 | JIsicakos, K. . [IpakTHyeckoe nmporpaMMupoBanue Ha Python: HoBocubupck: OBC «IPR SMART»
yqe6Hoe rnmocooue HOBOCI/I6I/IpCKPIﬁ
rocyAapCTBEHHBIN

yuuBepcuret, 2023

5.2. IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC "Koncynsrantllntoc"

HCC "Tapant"http://www.internet.garant.ru/
Obuepoccuiickuil MareMarnieckuii noprai (MHGpopMaoHHas cucrema)http://www.mathnet.ru/
Microsoft Developer Network https://msdn.microsoft.com/ru-ru/

5.3. IlepeyeHsb NpPOrpaMMHOro odecreyeHust

Onepanuonnas cucrema PEJ[ OC

Visual Studio Code

5.4. YueOHO-MeTOAMYECKHE MATEPUAJIBI TSI 00YYAIOIINXCS ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS

[Tpn HEOOXOIMMOCTH I10 3asBICHUIO 00Y4YarOLIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[J0POBbSI y4eOHO-METOANUCCKHE MaTepHaIIbl
TPEIOCTABIAIOTCA B (hOpMax, aJalTHPOBAHHBIX K OTPaHHYCHHAM 3IOPOBBS M BOCHPHUATHSA MH(popMmarwd. [ Wl ¢ HapyIIeHHSIMH
3penus: B popme ayauodaiina; B medaTHOH GopMme yBEIHUCHHBIM MpH(TOM. IS U] ¢ HApYIICHUAMH CIyXa: B (hopMe IEKTPOHHOTO
JOKYMEHTa; B IeyaTHol (opme. st Il ¢ HApYIICHUSIMH OIIOPHO-/ABUraTeIbHOIO armapara: B (opMe 3JIEKTPOHHOTO JIOKYMEHTa; B
TeyaTHOM opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHHUIIJIMHBI

ITomemenuss At BcexX BHOOB PadoOT, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOMMMOM CIEIHMaIN3NPOBAHHON
y4eOHOIl MeOesbl0 U TEXHUYECKUMHU CPEACTBAMH O0yUIEHUSI:

- CTOJIBI, CTYJIbS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IIPOEKTOD;

- 9KpaH / UHTEPaKTHBHAs JOCKa.

JlabopaTopHBIe 3aHATHSA NPOBOIATCA B KOMITBIOTEPHBIX KiaccaX, pabodwme Mecta B KOTOPHIX OOOPYHOBAHBI HEOOXOANMBIMH




JHULEH3UOHHBIMH W/WIHM  CBOOOTHO pPACHPOCTPAaHSIEMBIMH IIPOTPAMMHBIMU CPEACTBAMH M BBIXOAOM B HMHTepHeT, w/wim B
CIICMATM3UPOBAHHBIX JIAOOPATOPUSX, IPETYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpaMMOii.

IMomemeHust A1 CaMOCTOSATEIBHON PabOTHl 00YUJarOIINXCS OCHAIICHBI KOMITBIOTCPHOW TEXHUKOW C BOSMO)KHOCTBIO TONKITIOUEHHS K
ceru "MHTepHET" M 0OEcTIeueHNEM HOCTYTIA K MIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.

7. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




IIpunoxenne 1

®OHJ OHEHOYHBIX CPEJACTB
1 Onucanue nokasartesieil 1 KpUTepreB OLeHUBAHUSI KOMIIETEHIIUI HA Pa3/INYHBIX 3TANAX UX
¢opmMupoBaHus, onucaHue KA1 OLeHUBAHUA

1.1 Iloka3arenu 1 KpUTEPUH OLIEHUBAHUSI KOMIIETEHLIUN!

3VH, cocrasiiiromue | ITokaszarenu oneHuBaHus Kputepuu onenuBanus CpencrBa
KOMIICTCHIUIO OLCHUBAHUA
IIK-1 - cmocoGeH HCHOJB30BAaTH MeTOABI M HHCTPYMEHTAJIbHBIE CPEACTBA HCCIEA0BAHHS O00BEKTOB NPO(deccHOHAILHOI
JIesITeJIbHOCTH, (hopMasiu3auuu npeaMeTHoi 00J1aCTH € Y4eTOM OrPaHHuYeHH i
3. OCHOBHBIE TIOHATHA W3 | 3HAET  METONOJIOTHMH  pa3paboTku | copmupoBaBmieecss  cucremarmaeckoe | O (6 cemectp 1-
obmactu pa3paboTKy | mporpaMMHOTO oOecreueH s ; IpaBuia | 3HaHHe METOJI0JIOTHU paspabotku | 25),
MIPOTPAaMMHBIX CHCTEM, | HallUCaHUSI ~ TOHATHOH  TECTOBOH | mporpammuoro obecmedenms; mpaswi | O(7 cemectp 1-
[IPUMEHSIEMBIE METPUKY, | JOKYMEHTALUU (TecT-Keichl, | HanmuCcaHUs HIOHATHOU TecToBO#H | 25)
METOABl U WHCTPYMEHTAJIbHBIE | TECTIIJIAHbI) Opy  TMOATOTOBKE K | JOKYMEHTAIMHu (TecT-Kekchl, Tectiuians) | 3 (1-25),
cpesacTBa OIIpOCY, 3a4€Ty W 3K3aMeHY IpH OTBETE Ha BOIMPOCHI OMpoca, 3a4eta u | D (1-25)
JK3aMeHa
V. MIPUMEHATH OCHOBHBIC | IPUMEHSAET  METOIbl  YIPABJICHHUS | KOPPEKTHOCTh MpuMeHeHHus MertonoB | JI3 (6 cemectp
METOJIbI pa3paboTKy | mpoieccamu pa3pabOTKu TpeOOBaHUM, | yripaBieHus mporieccamu paspabotku | JI31-  JI38, 7
NpOTrpaMMHOI0  OOecHeueHus]; | OEHKH  PHCKOB,  NpUoOpeTeHwus, | TpeboBaHuii, OLICHKH puckos, | cemectp  JI31-
MPUMEHSTh OCHOBHBIE | IPOEKTUPOBAHUS, KOHCTPYUPOBAHUs, | mproOpeTeHus, npoekTupoBanus, | JI139);
MHCTPYMEHTEI pa3paboTKH | TECTUPOBAHMUS, 9BOJIFOLINHU u | KOHCTPYHpPOBaHUS, tectupoBanus, | [103D (1-5);
MIPOTPaMMHOTO 00ECIIeYeHNUS COIPOBOKICHHA TPH  BBINOJHCHUH | OBOJIOLMKM W compoBoxnenus mpu | [1033 (1-5).
1abOpaTOpHBIX U MPAKTHKO- | BHITIOJHECHUH 11a00paTOPHBIX u
OPHEHTHPOBAHHBIX 3aJaHUH MPaKTHUKO-OpPUEHTHPOBAHHBIX 3aJaHUH
B.  ocHOBHBIMM  MeToJamu | pa3pabaTbiBaeT IIpOrpaMMHOE | KOPPEKTHOCTh paspabotku | JI3 (6 cemectp
pa3paboTku IporpaMMHOro | obecrieueHue pu BBIIIOJIHEHUM | IPOTPaMMHOI0 obecrieueHus npu | JI31- JI38, 7
obecrieueHus; OCHOBHBIMH | Ta0OpaTOpHBIX | MPaKTHKO- | BHIIOJHEHUT 11a00paTOPHBIX u | cemectp  JI31-
MHCTPYMEHTaMH  pa3pabOTKH | OpUEHTHPOBAHHBIX 3aJaHUH MPaKTHKO-OpPUEHTUPOBAHHBIX 3aJaHUi J139);
MPOrpaMMHOT0 00ecreYeHns 1032 (1-5)
11033 (1-5)
IIK-3: cnocoGeH pa3padaTbiBaTh KOMIIOHEHTHI MPOrPAMMHBIX KOMILIEKCOB (B TOM 4ucie HHTepdeiichl, apaiiBepa,
KOMIWJISATOPbI, 3arpy34dKd, COOPIIMKH, CHCTeMHble YTWJIHTBI) M 0a3 [JaHHBIX € MCHOJIb30BAaHMEM COBPEMEHHBIX
HHCTPYMEHTAJbHBIX CPEJCTB H TEXHOJIOTHii MPOrPaMMIPOBAHMS
3: ocHOBbI HMH(OPMATHUKH U | 3HAET MIpOrpaMMHBIE cpexactBa | cpopmupoBaBiieecs — cucremarndeckoe [ O (6 cemectp 1-
MpOrpaMMHUPOBAHUS CHCTEMHOTO, MIPUKIIAHOTO u | 3HaHMe MPOTrPaMMHBIX cpencts | 25),
CHEUaIbHOTO Ha3HAa4YeHUs], | CHCTEMHOTO, MIPUKIIaIHOTO n|O(7 cemectp 1-
WHCTPYMEHTAIbHBIC CPEICTBA, SI3BIKM | CIIEIMAIBHOTO Ha3HaueHus, | 25)
U CHUCTEMBI MPOrPAMMHPOBAHHSA TPH | HHCTPYMEHTAJIBHBIX CPEICTB, s3bIKOB H [ 3 (1-25),
MOATOTOBKE K OMPOCY, 3aueTy | | CHCTeM MmporpaMMmupoBanust mpu otsere | D (1-25)
9K3aMEHY Ha BONIPOCHI OTIPOCa, 3a4€Ta M IK3aMEHa
V: ncrnonp30BaTh COBPEMEHHBIE | HCTIOJIB3YET NpOTpaMMHBIE CpencTBa | copmupoBaBmeecss — cucremaruueckoe | JI3 (6 cemectp
TEXHOJIOTUHI pa3paboTKH | CHCTEMHOTO, TIPHUKIIQTHOTO U | yMeHHe wucmons30BaHua nporpammubix | JI31-  JI38, 7
MPOTPaMMHBIX MIPOTYKTOB CHELUATIBHOTO Ha3HA4YeHUs], | CPEICTB CHCTEMHOTO, MpUKIagHoro u | cemectp  JI31-
WHCTPYMEHTAJBHBIE CPENCTBA, SI3BIKH | CHEIHATBHOTO HazHaueHws, | JI39);
M CHCTEMbI MPOTPAMMHPOBAHHS MPH | HHCTPYMEHTAIBHBIX CPEACTB, s3bikoB H | [T03D (1-5);
BBITIOJTHEHU U 1a00paTOPHBIX U | CUCTEM  NPOrpaMMHUPOBAHUS npu | [1033 (1-5).
IMPAKTUKO-OPUCHTUPOBAHHBIX 3a}IaHI/II71 BBITNIOJIHCHUH na60paT0pHHx u
MPaKTHKO-OPUEHTHUPOBAHHBIX 3aJaHUH
B: HaBelkamMm  pa3paOoTKu | BajeeT  HaBBIKAMH  INpUMeHEHMs | copmmpoBaBmeecss — cucremaruueckoe | JI3 (6 cemectp
ANTOPUTMOB B BHIE OJIOK- | MPOTpaMMHBIX CPEICTB CHCTEMHOTO, | BlageHne HaBeIKaMu  npumeneHus | JI31-  JI38, 7
CXEMBl M COCTaBJICHHS IIIaHA | MPUKIATHOTO u CHELHATIbHOTO | MPOrpaMMHBIX  CPEJNCTB  CHCTeMHOro, | cemectp  JI31-
PY4HOTO TECTUPOBAHUS | HA3HAYCHMUS, WHCTPYMEHTAIBHBIX | IPUKJIQJTHOTO u cnenuanbHoOro | JI39);
pa3pabaTbiBaeMOro CPENCTB, SI3BIKOB u CUCTEM | Ha3HAYEHUS, uHCTpyMeHTansHbIX | 1033 (1-5)
IIPOrPaMMHOTO IIPOAYKTa IIPOrPaMMHUPOBAHUS IIpY | CPEACTB, A3BIKOB u cuctem | [1033 (1-5)
BBITIOJTHEHUN 71a00paTOPHBIX U | IpOrpaMMHpPOBAHUSI  TIPH BBINOIHEHUH
MPaKTHUKO-OPUEHTHPOBAHHBIX 3aJaHui | J1a00paTOPHBIX 31 MPAKTHKO-

OPHUCHTUPOBAHHBIX SaﬂaHI/Iﬂ

O —onpoc, JI3 — nabopartopuslie 3ananus, 11033 - npakTHKO-OpUeHTHPOBAHHBIE 3a/1aHus K 3adery, [103D -
IIPAKTUKO-OPUEHTHPOBAHHBIE 3aJJaHUA K IK3aMeHY, 3 — 8ONPOChl K IK3AMeHY, 3- 60NpOChl K 3auemy.

1.2 IlIkanbl OLIEHUBAHUS:
Tekyuii KOHTPOJIb YCHEBAEMOCTH U IPOMEXKYTOUYHAs aTTeCTAalUsl OCYLIECTBISIETCS B pPaMKax
HAKOMUTEJIbHOM OaJIbHO-peUTHHTOBOM crucTeMbl B 100-0ayuibHOM mIKae.




- 84-100 6au10B (OIIEHKA «OTIIHYHON);

- 67-83 6anyIoB (OLIEHKA «XOPOIIO»);

- 50-66 6ayIoB (OIIEHKA YOBICTBOPUTEIBHO);
- 0-49 GannioB (OleHKa HEYTOBIETBOPUTEIHHO).

- 50-100 6amnoB (3auer);
- 0-49 6amnoB (He3auer).
2 TunoBble KOHTPOJbHbIE 3aJaHUS WM HHble MaTepUajbl, HEOOXOAMMBbIE /ISl OLUEHKH 3HAHMIA,
YMeHHUil, HABBIKOB M (MJIM) ONBITA JAesITeIbHOCTH, XapPaKTepU3YIOIIHMX 3Tanbl (OPMHPOBAHMSA
KOMIIETEeHI[Uii B Mpolecce 0CBOeHNs 00pa30BaTe/IbHON MPOrpaMMblI

6 cemecTp

Bomnpocsl k 3a4eTy

1.OcnoBsr MPI
2. 3anyck MPI nporpamMm
3. I'pyniIiel KOMMYHUKATOPOB M IPOLIECCOB.
4. Coobmenus MPI.
5. KomMmyHuKaTopsl.
6. biokupyrolee noseneHue
7. HeGnokupytoiee nosenenue. HeOaokupyroniyie BbI30BbI
8. CriocoObl KOMMYHHKAIIHH.
9. CUHXpOHHAs1 KOMMYHHKAIIHS.
10. KomMyHUKaIHsI 10 TOTOBHOCTH.
11. by¢depuzoBanHas KOMMYHHUKAIIHSL.
12. CranmapTr30BaHHasi KOMMYHUKALHUS.
13. OcHoBHBIC (DYHKIINN KOJUICKTUBHON KOMMYHHUKAIIHH.
14. Onepanus mupoxoit paccsiiku (broadcast).
15. Oneparmus coopa (gather).
16. Onepanus rinodansHoro npuseneHus (global reduction.
17. VIzmenenue kKo/1a mapajuieIbHON TPOTrPaMMBI.
18. Benonp3oBanue ¢pynkuun MPI_Scatterv.
19. Ucnonp3oBanue Gpyuknun MPI_Scatter.
20. Ucnons3oBanue ¢pynkuuu MPI_Gatherv.
21. OcHOBHBIE (DYHKIHH, HEOOXOTUMBIE JUTSI CO3IaHUS TPYII K KOMMYHHKATOPOB.
22. OcHOBHBIE (DYHKIIMH, HEOOXOIUMBIE JIJIsI MTOJTyUeHHs HH(POpPMAIIMA O KOMMYHHUKATOPaXx.
23. OcHOBHEIE THUIIBI JaHHBIX MPI.
24. TIpon3BOIHBIE TUIIBI TAHHBIX.
25. O01mue TUTIBI JAHHBIX U KapThl TUTIOB. J[Mana3oH THIA JaHHBIX.

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHUA K 3a4eTy
3amanue 1. [TocraHoBKa 3ajauM pacnapajjieUBaHHs CYLIECTBYIOIIUX CepHAIbHBIX alropuTMmoB. [Ipumep
CYMMUPOBaHHS MacCcHBa. Peamn3arysi mapauiebHbIX aITOPUTMOB C UCTIOIB30BaHUEM ITPOIECCOB.
3ananue 2. Pacuer oTHOCUTENBHOM 3(p(PEeKTUBHOCTH CIOCOOOB KOMMYHUKAIUH.
3amanne 3. OcHOBHBIE (DYHKIMMH KOJUIEKTUBHOW KOMMYHHUKAIIMU: OIEPANUSIMHU IIMPOKOH PACCBHIIKU
(broadcast), cOGopa (gather) u rmobansHoro mnpuBeaenus (global reduction). Pacuer mapannenbHOTrO
BOJIHOBOTO ypaBHeHus. [IpencTaBieHue pe3yabTaToB pacueTa.
3ananue 4. [Iporpamma BbruMciaeHus uucia . Onepanuu nepesadu JaHHBIX MEXAY ABYMs NPOLECCAMHU.
KonnexTuBHbIe onepaiuy nepeaayy JaHHbIX.
3amanue 5. YnpaieHne TpyImamMu MPOIECCOB M KOMMYHHKAaTopaMH. MOJENBHBIA TPUMEpP: YMHOKECHUE
MaTpUIIBl Ha BEKTOP.
Kpurepun onenuBanus:
- 50-100 GamnoB («3auTeHO») — W3JIOKECHHBIA Marepuan (AKTUUECKH BEpEH, HaJIM4Me TIITyOOKHUX
UCUEPNBIBAIOIIMX 3HAHUH B 00bEMEe NPOWJIEHHONH NpPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUU C
MOCTABJICHHOW MPOTrpaMMOi Kypca 1eJblo 00y4eHus; MpaBUIIbHbIC, YBEPEHHBIC JACHCTBHS MO0 MPUMEHEHHIO
IIOJyYCHHBIX HABBIKOB M YMEHUH IpPHU PEIHIEHUH IPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/laHUil, T'PaAMOTHOE U
JIOTHYECKH CTPOHHOE U3JI0KEHHWE Marepuajga IpH OTBETe, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C
JOTIOJTHUTEILHOM JIUTEPATYPOI;



- 0-49 GamnoB («HEe 3a4TEHO») — OTBETHI HE CBS3aHBI C BONPOCAMH, HAIMYHE TPyOBIX OMIMOOK B OTBETE,
HETIOHMMaHKE CYITHOCTU M3JIaraeMoro BOIPOCa, HEYMEHHE NMPHUMEHSTh YMEHUS W HABBIKU NPH PEIICHHH
MPAaKTUKO-OPUEHTHPOBAHHBIX 3aJaHWi, HEYBEPEHHOCTb M HETOYHOCTH OTBETOB Ha JOMOJHHUTEIBbHBIC U
HaBOJSIINE BOIIPOCHI.

7 cemecTp
Bomnpocs! k 3x3aMeny
1. OOmiast cxemMa M MeTOJMKa pa3pabOTKMU HapasieNbHbIX aaropuTMmoB. [IpuHuun «Pasnensii-u-
BJ'I&CTByfI». BI/I)II)I ACKOMIIO3UIIMK 3aJavuu: MO AAaHHBIM, IO KOJY, IO BBIIIOJHCHUIO, KOM6I/IHI/IpOBaHHBI€.
IIpumepsl pa3au4HbIX JEKOMIIO3HIIUH.

2. CopTupoBKa, BBIMYKIBIE OOOJIOYKH, MATPUYHBIC OMNEpPAIH: TPUMEPHl  JIEKOMITO3UIIH
PEKYPCUBHOTO BHJIA.

3. MarpuuHsie omepanuu: MpUMep JCKOMIIO3WIMU 10 TaHHBIM, OJHO-, JIBYX- M TpPEXMEPHOE
pa3buenus.

4, OO6mrast cxema 1 METOJMKA Pa3padOTKHU MapaylIeIbHBIX aITOPUTMOB.

S. O1eHKa TPyA0EMKOCTH ONepalfii epeauu JaHHbIX Ui KJIacTepHbIX cucteM. Mojienb X OKHH.

6. bazoBbie cpencTBa mapamienbHOTO MPOTPAMMHPOBAHUS CUCTEM C oOmed mamsteio. CtaHmapT
OpenMP. O6mue ceenenus. Ctpykrypa crangapta OpenMP. Jloctouncrsa Texnonorun OpenMP.

7. Mopnens napamienuzma OpenMP. Mogens mamsitu OpenMP. JlupextuBbsl OpenMP. Turmsr
nupekTuB. Gopmar 3arucu TUPEeKTUB.

8. OpenMP. Ompenenenue mnapawienbHOl oOnacTu. PacmpeneneHue BBIYHCICHUA MEXKITY

NoTOKaMH. JIUpeKTUBBl CHHXpOHM3aUMU. JIMPEKTHBBI YIPABICHUS O0O0JACTbIO BHUIUMOCTH JAHHBIX.
CoBMeCTUMOCTb AUPEKTUB U UX [APaMETPOB.

9. bubmuorexka ¢ynkuuit OpenMP. @yHkuuu A8 KOHTpOJs/3ampoca MapamMeTpoB  Cpelibl
ucnonaeHus. OyHKuM cCMHXpoHM3anuu. [lepeMeHHbIe CpeIbl HCITOTHEHHSI.

10. CpaBuenune texHonoruii MPI u OpenMP. T'mOpuansiii (MPI+OpenMP) mnoaxoxm mmst SMP-
KJacTepoB. IHCTpyMEHTaIbHBIE CPECTBA Pa3padOTKU M OTJIAAKH MHOTOITOTOYHBIX MPUIIOKEHUH.

11. [TpuHIMIBI pacnapaieaTuBaHus COPTUPOBKH. OCHOBHBIE 1ocje/10BaTelbHbIe aJITOPUTMBI
COPTHPOBKH JaHHBIX. MacmTabupoBaHUe MapauIeIbHBIX BEIYUCICHHN.

12. [TapannensHeie MeTobI copTupoBkH. [ly3pipproBast coptupoBka. Coptuposka Illemna. boictpas
coptupoBka. OGOOIIEHHBIN AJITOPUTM.

13. MHoromnoroyHoe TpoOrpaMMHpOBaHHME C HCIOJb30BaHMEM kiaccoB MS  Visual Cod.

Mpmuoronorounass o6pabotka. Mertonsl u cBoiictBa kiacca Thread. ®onoBeie mnoroku. Kiacc
BackGroundWorker.

14. MHuoro3amadynocts Ha ocHoBe kiacca Task. ®abpuka 3amadu. OOOOIIEHHBIE KJIACChl 3a1a4 M
¢babpuxu 3anau Task TResult, TaskFactory TResult, meToas! 1 cBoiicTBa KIaccoB.

15. [Tapamnenusm  3amau. [lapamnemmsm  ganubix. Kmace Parallel; metomsr  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

16. [TapanienbHble YUCIEHHBIE METO/IBI. Y MHOXKEHHE MaTpuilbl Ha BekTop. IIpomsBenenue martpuil
(amroputm LlTpaccena).

17. [TapannenpHas peanusanysi BOJHOBOTO alropuTMa IOMCKA KpaTdailiiero myTd B rpade s
cllyyasi HEOpPUEHTHPOBAHHOTO TUIAHAPHOTO rpada.

18. [TapannensHas peanu3zanus ObicTporo nmpeodpaszoBanus Oypoe.

19. BricokoypoBHEBbIE CpeICTBA TPOrPaMMHUPOBAHNS MHOTOIIPOLIECCOPHBIX cucTeM. DVM-cucrema.
OOu1re cBeeHus, I CO3/1aHus, IPUHIIUIIBI TOCTPOCHHUS.

20. Monens nmapannenusma, MOI€Tb BBIMIOHEHNUS U MOJENb IporpaMmupoBanus DVM.

21. S3wiku nporpammupoBanuss DVM. lupektussl DVM (Ha npumepe sizbika C-DVM).

22. Bricokonpon3BoIUTENbHBIE BBIYUCICHUA C MpUMEHeHHeM rpaduyeckux mpoueccopoB (GPU).
Apxurektypa coBpemeHHbIx GPU.

23. Texnonorust NVidia CUDA. Mogenu u 1mabioHbl NPOrpaMMHUPOBAHUS C HCIOJIb30BAaHUEM
texnosioru CUDA. Mogens namsitu CUDA. Tumbl namsTy.

24. BBenenne B BblumcneHuss oOmero HaszHaueHuss ¢ wucnonb3oBanueM GPU. OcHOBHbIE
apxutektypHble otnnunst GPU ot CPU.

25. Ontumuzamuss CUDA-npunoxenuid. Mogens ucnonnenuss CUDA.  Kommumsaums CUDA-
MIPUIIOKEHUH.

HpaKTI/IKO-OpHeHTI/IPOBaHHbIe 3a/laHMUA K IK3aMEHY



3ananue 1 OneHka TpyJOEMKOCTH ONepaluii nepelaun JAHHBIX JUIsS KITACTEPHBIX CUCTEM.

3ananue 2 PemieHne cucTeMbl JIMHEHHBIX anreOpandeckux ypaBHeHud Ax=f metonom ["aycca.

3ananue 3. Pemienue cucremsl IMHEHHBIX anreOpandeckux ypaBHeHUH Ax=f MeToJ0M MPOCTOI UTepaIuu.
3ananue 4. Coptuposka [llemna.

3ananue 5. [1y3sIpbKoBasi COPTUPOBKA.

Kpurtepun oueHnBanus:

- 84-100 GaymoB (OLIEHKA «OTIUYHO») - W3JIOKEHHBIA Marepuan (hakTUYeCKH BepeH, HAIWYHE TITyOOKHX
MCUEPIIBIBAIONINX 3HAaHMA B 00beMe MpPOHIEHHOH NpPOrpaMMbl JUCHMILUIMHBI B COOTBETCTBUH C
MOCTABJICHHBIMU MIPOTPAMMO¥ Kypca IEJISIMH | 3a/1a4aMi 00yUYeHHs; TIPaBUIIbHBIC, YBEPEHHBIE IEHCTBHS I10
NPUMEHEHMIO TOTY4YEeHHBIX 3HAaHUN Ha MPAKTUKE, TPAMOTHOE U JIOTUYECKU CTPOWHOE M3JI0KEHHE MaTepHrasa
MIpPY OTBETE, YCBOCHUE OCHOBHOW M 3HAKOMCTBO C JIOMOJIHUTEILHOM JTUTEPATY POA;

- 67-83 GamioB (OLIEHKA «XOpOILO») - HAJIM4YME TBEPIABIX M JOCTATOYHO IMOJHBIX 3HAHUA B 0OBEMe
MPOMICHHON MPOrpaMMBbl AUCHUIUIMHBI B COOTBETCTBUU C LEISIMH OOydYeHWUsI, MPAaBUIIbHBIC NEHCTBHS IO
NPUMEHEHMIO 3HAHUI Ha MPaKTHKE, YETKOE U3JI0KEHUE MaTepuaa, 10IMyCKaloTCs OTAEIbHbIC JIOTHYECKUE U
CTHJIICTUYECKHE TIOTPEITHOCTH, OOYYArOIIUICs yCBOWJI OCHOBHYIO JINTEPATypy, PEKOMEHIOBAHHYIO B
paboueil mporpamMmme TUCHUIUIMHBL,

- 50-66 GamtoB (OIEHKA YIOBIETBOPUTEIHHO) - HATMUME TBEPJBIX 3HAHUI B 00bEMe MPOIIEHHOTO Kypca B
COOTBETCTBUM C LEIAMH OOYYEHHUs, H3JIOKEHHE OTBETOB C OTAEIbHBIMHU OIIMOKAMH, YBEPEHHO
WCTIPABIICHHBIMH IIOCJIC JIOTIOJHHUTENBHBIX BOMPOCOB; TPABWIBHBIE B IIEJIOM JEHCTBHS IO NPUMEHEHUIO
3HAHUI Ha MPaKTHUKE;

- 0-49 GamoB (OIlCHKA HEYIOBJICTBOPUTEIIBHO) - OTBETHI HE CBS3aHBI C BOIPOCAMH, HAUYHE TPyOBIX
omKnOOK B OTBETE, HEMOHUMAHUE CYITHOCTH H3JIaraéMoro BOIIPOCa, HEYMEHHWE NMPUMEHSATh 3HAHMS Ha
NPaKTHUKE, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB HA JIOTIOJTHUTEIIEHBIC M HABOJISAIINE BOTIPOCHI.

JlabopaTopHble 3axaHus

1.TemaTuka 1a00paTopHBIX padoT MO pa3aeiaM U TeMaM
6 cemecTp

Pa3nen 1 «BBenenue B napaJuieibHble BbIYMCICHUSD).
Tema 1.1 "OcHoBBI NapaIeIbHbIX BbIYHCICHHI"
JlaGopatopnoe 3ananue 1 3amyck MPI nporpamm. Komnumsanus. Hactpoiiku s cOopku 1 cyeta. 3ammyck B
nakere. [llects 6a30BbIX BbI30BOB. CoobuieHnss MPI. KoMmMyHHKaTOPBHI.
Tema 1.2 "O030p napajuieJibHbIX BHIYUCJIUTEIbHBIX CHCTEM U UX KJIaccupukanus'
Jlaboparoproe 3amanne 2 YnpakHeHHE Ha TynuK. PacmapasieniBanue MeTo1a HAMMEHBIIINX KBaIPaTOB.
Tema 1.3 "Cnoco0bl opranusanum napajjieabHoi 00padoTKu JaHHbIX"
Jlaboparoprnoe 3amanue 3 Pacyer oTHOCHTENbHOW 3(P(HEKTUBHOCTH CIIOCOOOB KOMMYHHUKAIuu. BimsHue
3aMeHbl OJIOKMPYIOLIETO MOTyYeHHs Ha HEOIOKUPYIOIIee MOTy4eHNEe Ha CHHXPOHHU3AIIMOHHYI0 HAKIJIAAKY.
Tema 1.4 "BbrunciaurtenbHble KiacTepbl"
JlaGopaTtopHoe 3ananue 4 OcHOBHble (DYHKIMM KOJIJIEKTMBHON KOMMYHMKALMU: ONEPALMSIMHM IIMPOKOMH
pacceuiku  (broadcast), cOopa (gather) um rtmoGampHOro mpuBenenus (global reduction). Pacuer
[1apaJIeIbHOTO BOJTHOBOI'O YPaBHEHUS.
Pasnea 2 «Ilapamnenbnsie aaroputmsel. Ctangapt MPD.
Tema 2.1 "Peanusanusi napajieJJibHbIX aJITOPUTMOB'
Jlaboparopnoe 3ananue 5 [lapamienbHble aaropUTMbI HUKIMYECKOTO CABUIAa HA CUCTEME C PacpeeIEHHON
MaMATBIO CO CTPYKTYpPOH CETH CBSI3€M MEXIy MpoleccaMu - “KOJIbIO’, B KOTOPBIX Ka)Iblil MpoIecc
MHHUIMMAPYET PACCBUIKY CBOETO COOOIICHHS OJHOBPEMEHHO B KaKOM-JIMOO BHIOPAHHOM HAIPaBICHUH II0
koJbIty (B MPI):
- C aCUHXPOHHOM OJIOKUPOBAaHHOM Nepenayeii, OJI0KUPOBAaHHBIM IIPUEMOM.
- C aCHHXPOHHOU HEOJOKHPOBAHHOMU Mepenadyeil, HeOMIOKUPOBAHHBIM PUEMOM.
- C CHHXpPOHHOMU nepeaaueil, 0JOKUPOBAaHHBIM ITPHUEMOM.
Tema 2.2 "MogeanpoBanue napajiiejJbHbIX nporpamm. Peanm3anusi mapajuiesu3sMa pasjimuHOro
Bujga"
Jlaboparopnoe 3amanue 6 IlapamnenbHble anrOpuTMbBl KOHBEHEPHOW Mepefaud JaHHBIX Ha CHCTEME C
pacrpeielIeHHON TaMATBIO CO CTPYKTYpPOM CETH CBSA3EH MEXIy Ipoiieccamu - “nuHeika’” (B MPI).
Tema 2.3 "Metoabl nepenaun gannbix. Ctanapaptr MPI"



Jlaboparopnoe 3amanue 7 IlapannenbHbIi anropuT™M  CKaJspHOTO IPOU3BENEHUS BEKTOPOB C
UCToNb30BaHueM peayiupoBanHbeix omneparuit (MPI Reduce(...), MPI Allreduce(...)). IlapannenbHsrii
QITOPUTM  CKaJSIPHOTO  TPOW3BEJCHHUS BEKTOPOB C  HCIIOJB30BAaHUEM TIAPHBIX  B3aMMOJICHCTBHIMA
(MPI1_Send(...), MPI _Recv(...)). CpaBHUTb BpeMsl BBIITOJHEHUS anroputMoB (B MPI).

Tema 2.4 "IIpoToxos u oudaunorexku MPI"

Jlaboparoproe 3amanme 8§ [lapamienbHBIA aNIrOPUTM CYMMHPOBAaHHSI JJIEMEHTOB BEKTOPOB C
UCIIOJIb30BaHNEM penynupoBaHHbix onepanuii (MPI Reduce(...), MPI_Allreduce(...)) (8 MPI).

Kputepun oneHuBanus:

3a 6 cemectp

MakcuMaJjibHO€ KOJIn4ecTBO 0a/L10B: 80 6aJ1/10B.

Kaxmoe 3amanue onenubaercss MakcuMyM B 10 6amiosB.

10 6. — 3a1aHue BBITOJIHEHO BEPHO;

9-6 6. — mpu BBHIMOTHEHUH 33/1aHUS OBLIN TOMYICHBl HETOYHOCTH, HE BIUSIOLINE HA PE3yJIbTaT;
5-3 0. — Ipu BBHINOJIHEHUH 3a/1aHus OBbUIM JOMYIIEHbI OLIUOKY;

2-1 6. — pu BBIIOJTTHEHUH 33/1aHUS OBLIN TOMYIICHBI CYIIECTBEHHBIE OITUOKU.

0 6. — 3amaHue HE BHITOJHEHO.

7 cemecTp

Pazgen 3 «Ilapanienbnbie anropurmbl. Ctanaapt OpenMP»».

Tema 3.1 "MeToanka pa3padoTKu napajiiejJbHbIX aJroOpuTMOB"

Jlaboparopnoe 3amanue 1 BbINONHUTH BBIYUCIUTENBHBIM 3SKCHEPUMEHT ISl OLEHKH 3((EKTHUBHOCTH
napajiesIbHbIX BBIYMCICHUN (00paboTKa ABYMEPHOIO MAacCHBA: IEPECTAHOBKH 3JEMEHTOB, YMHOXKEHUE
MaTpHIl ¥ BEKTOPOB) C pacmapajuieIMBAaHUEM BBIYUCICHUH ¢ TOMOIIBI0 TexHonoruu OpenMP. BapsupoBath
pa3mep maccua ot 10 1o 10000, uncno norokos — 1,2,4,8.

Tema 3.2 "Bba3oBble cpeAcTBAa Napa/LIeJIbHOI0 NPOrPAMMHPOBAHUS BHIYHCIUTENbHBIX KJIaCTepPOB'
JlaGopaTtopHoe 3amaHue 2 BBIMOMHUTH BBIYMCIUTENbHBIM 3KCIEPUMEHT A OLEHKU 3((HEKTUBHOCTH
MapajuleNbHBIX BBIYMCIEHUHN (QITOpPUTMBI COPTUPOBKU) C pacrapajiyieIMBaHUEM BBIYMCIECHUN C MOMOILBIO
texnonorun OpenMP. Bapbsupoats pasmep maccusa ot 10 10 10000, uucio notokos — 1,2,4,8.

Tema 3.3 '"ba3oBble cpeacTBa Napajie]bHOr0 NPOrPAMMHMPOBAHMA CHCTEM ¢ O0IIeH NMAMATHIO.
Cranpapt OpenMP"

JlabopaTtopHoe 3amanue 3 BBITOTHUTH BBIYHCIUTENBHBIN JKCIIEPHUMEHT ISl OIEHKHA 3((HEKTUBHOCTH
napajiesIbHBIX BBIUMCIEHUH (pelleHne CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHeHHH MeTooM ['aycca)
C pacrnapajiyieIMBAHUEM BBIYMCICHUN C TOMOIIBIO TEXHOJIOTMHA MHOTONIOTOYHOCTH Ha OCHOBE KiaccoB .NET
(Thread, Task, Parallel). BapsupoBats pazmep cetku ot 100 1o 10000 Touek, uncno motokos — 1,2,4,8.
Tema 3.4 "I'uOpugnas Moesb NapajuieIbHOTO NPOrpaMMHUpOBaHus'

JlaGopatopHoe 3anmanue 4 IlapamienbHble aNrOPUTMBI CKaJSPHOTO MPOM3BEACHUS BEKTOPOB: C
HCIOJIb30BaHUEM penylupoBaHHONW omepauuu (reduction(...)); ¢ HUCIOJIB30BAHUEM TUPEKTHB critical{...}
WM atomic.

Pa3nen 4 «<Aaropurmbl pacnapaJiieTuBaHusi copTupoBku. [lapajiienbHble YHCIeHHbIE METOABIY.
Tema 4.1 "IIpuHIUNBI pacnapajieTHBAHUS COPTHPOBKH"

Jlaboparopnoe 3amanue S5 Marpuna M1 pacnpenenena mo mporieccaM TOPHU30HTAIBHBIMU JIEHTOUHBIMHU
nojiocamMu, MaTpuiia M2 pacripeienena BepTHKIbHBIMU JIGHTOYHBIMH TTOJIOCAMHU.

Matpuust M1 u M2 06e pactipeienieHsl Mo nporeccamMm ropu30HTaAIbHBIMEU JIEGHTOYHBIMU MTOJIOCAMH.

Tema 4.2 "MHOronoTo4Hoe NporpaMMHUpoOBaHNe ¢ UCII0JIb30BaHUeM KJaccoB Visual Cod"
Jlaboparoproe 3amanue 6 IlapannenbHBIA aaTOPUTM YMHOXEHHsS MaTpuilbl M Ha Bektop V ¢
WCTIOJIB30BAHMUEM JUPEKTHUBBI paclapayielIiBaHusl TMapaMETPUYEeCKUX IUKIOB #pragma omp for.
[TapanienbHblil aNrOPUTM YMHOMKEHUS MaTpUIlbl M Ha BEKTOp V ¢ HCIONb30BAaHHEM “PYyYHOTO” 3aJaHUA
pabot (pacmapainenuBaHus LUKIOB). [lapannenbHbIl aarOpuT™M YMHOXKEHHS MaTpULbl HAa MaTpHIy C
UCIOJIb30BaHUEM JAMPEKTUBHI pacnapajuieuBaHusl apaMeTpHUeCKUX IUKIOB #pragma omp for. CpaBHUTH
MOKa3aTeln YCKOpeHUS W A(PQGEKTUBHOCTH TPUBEACHHBIX QITOPHUTMOB, a TaK JK€ CPaBHUTh HX C
AQHAJIOTUYHBIMU TIOKA3aTesIMU ITHX K€ aJITOPUTMOB peajJH30BaHHBIX HAa CHCTEMax C paclpeaeleHHON
MaMSTBIO.

Tema 4.3 "I[lapanniejbHble YUCTEHHbIE METOABI"



JlaboparopHoe 3ananue 7 PemieHue cucTeMbl JUHEMHBIX alreOpandeckux ypaBHeHMM AX = f meTonom
IIPOCTOU UTEPALIHH.

Pazgen S «Bbicokonpou3BOAUTEIbHBIC BHIYNCIACHUD.

Tema 5.1 "BbicokoypoBHeBbIe cpeACTBa MPOrpaMMHPOBAHUSI MHOTONPOLecCOPHBIX cuctemM. DVM-
cucrema'

JlaGopaTtopHoe 3amanue 8 PemieHue cucTembl JMHEHHBIX anredpandeckux ypaBHeHHH Ax = f meromom
l"aycca.

Tema 5.2 "BpicOKONpoOU3BOAUTEIbHbIC BbIYUCJIEHUSI ¢ NMPUMeHeHMeM IpadguyecKuX NPoLeccopoB
(GPU). Texnoaorus NVidia CUDA"

JlaGopatopnoe 3amanue 9 IlapamienbHble anropuTMbl CTpositca ogHoBpemeHHo B MPI u OpenMP.
[TapanienbHble BBIUKUCICHHUS BHYTPHU y3ja BBIYMCIMTENIBHOTO KiacTepa ocyuiecTtBisiorcs B OpenMP, a
B3aUMOJICHCTBUS MPOLECCOB, PACIIONIOKEHHBIX B pa3HbIX y3Jax, ocyuecTsisitorcss B MPI: IlapamiensHbie
QITOPUTMBl  BBIYMCICHHUS  OINpeAeNeHHoro uHTerpana y=f(x)dx ¢ wucrnonb3oBaHMEM  MeETOJa
npsIMOYTONBHUKOB (Tpameuunid) ans f (x)= sin(x), f (x)=x"2, f (x)=e"x

Kpurepun onenuBanus:

3a 7 cemectp

MakcuMaJjibHOe KoJin4ecTBo 0a/L10B: 90 0a/110B.

Kaxjioe 3aj1anue oneHuBaeTcss MakcuMyM B 10 6amios.

10 6. — 3a1aHKE BBHIMIOJIHEHO BEPHO;

9-6 6. — IpH BBITIOJTHEHUH 3/ IaHUS OBLIN JTOMYIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3YJIbTAT;
5-3 6. — npu BBINIOJHEHUHU 3ajaHUsl ObUIN JIOMYIIEHBI OIIUOKH;

2-1 6. — Ip¥ BBITIOJTHEHUH 3a/I1aHUS OBLIN TOTYIICHBI CYIECTBCHHBIC OITUOKH.

0 0. — 3a1aHKe HE BBIITOJIHECHO.

Bonpocsl a1 onpoca
6 cemecTp

1.0cHoBbl MPI

2. 3anyck MPI nporpamMm

3. I'pymiIiel KOMMYHUKATOPOB M IPOIIECCOB.

4. CooOmmenust MPI.

5. KoMMyHuUKaTOpHI.

6. brokupyroiee noseneHue

7. Hebmokupyroree noseaerue. HeOmokupyroye BbI30BBI

8. CriocoObl KOMMYHHKAIIHH.

9. CuHXpOHHAs1 KOMMYHHKAIIHS.

10. KomMyHUKaIHsI 10 TOTOBHOCTH.

11. bydepuzoBanHas KOMMYHHUKAIIHSL.

12. CranmapTu3oBaHHass KOMMYHUKAIIUS.

13. OcHoBHBIEC (DYHKIIMH KOJUIEKTHBHON KOMMYHUKAITUH.

14. Onepanus mupoxoit paccsiiku (broadcast).

15. Oneparus coopa (gather).

16. Oneparnus rmodansHOTO NIpuBeaeHus (global reduction.

17. VIzmenenue ko/a nmapauiebHON IPOrpaMMBI.

18. Bcnionp3oBanue Gpynkuuu MPI_Scatterv.

19. Ucnionb3oBanue (ynkimu MPI_ Scatter.

20. icnonb3oBanue pynkuuu MPI_ Gatherv.

21. OcHOBHBIEC (DYHKIHH, HEOOXOTUMBIE JUTSI CO3AaHUS TPYI U KOMMYHHKATOPOB.
22. OcHOBHBIE (DYHKIMH, HEOOXOIUMBIE JUISI ITOJTyueHHsI HH(OpMALMU 0 KOMMYHHUKATOpaXx.
23. OCHOBHBIC THITHI TaHHBIX MPI.

24. TIpon3BOIHBIE TUIIBI TAHHBIX.

25. O0mre TUTTBI TaHHBIX ¥ KapThl TUIIOB. /[nana3oH THUIIA JaHHBIX.

Kpurtepun ouennBanus:
3a 6 cemectp



MakcuMaJbHOE KOJHYeCcTBO 0a/10B: 20 0aJLJ10B.

Bo Bpemst ompoca o0yuaemomy 3a7at0TCsl 5 BOIPOCOB.

3a oAMH OTBET 00y4YaeMblii OJTyYaeT:

4 0. — 3a MpaBUJIbHBII OTBET;

3 0. — mpu oTBeTE OBUIN TOMYIICHBI HETOYHOCTH, HE BIHSIONINE HA PE3YJIbTAT;
2 0. — mpu OTBETE OBLTU AOMYIIEHBI OIHUOKY;

1 6. — mpu oTBETE OBLIU TOMYIIEHBI CYIIECTBEHHBIE OIINOKH.

0 6. — HE OTBETHUJI Ha BOTIPOC.

7 cemecTp

1. OOmiast cxemMa M METOJMKa pa3pabOTKMU HapajyieNbHbIX aaropuTMmoB. [lpunuun «Pasnensii-u-
BJIACTBY». BUIbl NEKOMIO3UIMM 3aJauu: MO JAHHBIM, [0 KOAY, MO BBINOJHEHHUIO, KOMOMHUPOBAHHBIE.
IIpumepsl pa3au4HbIX JEKOMIIO3HIIUH.

2. CopTupoBKa, BBIMYKIBIE OOOJIOYKH, MATPUYHBIC OMNEpPAllH: TPUMEPBHI  JEKOMITO3UIHH
PEKYPCUBHOTO BHJIA.

3. MarpuuHsie omepanuu: MpUMep JCKOMIIO3WIMU 10 TaHHBIM, OJHO-, IBYX- M TPEXMEPHOE
pa3buenus.

4, OO6mrast cxema U METOJMKA Pa3padOTKU MapalIeIbHBIX aITOPUTMOB.

S. O1eHKa TPy0EMKOCTH ONepalfii epejaun JaHHbIX Ul KJIacTepHbIX cucteM. Mojienb X OKHH.

6. bazoBbie cpencTBa mapamienbHOTO MPOTPAMMHPOBAHUS CUCTEM C oOmed mamsteio. CtaHmapT
OpenMP. O6mue ceenenus. Ctpykrypa crangapta OpenMP. Jloctouncrsa Texnonorun OpenMP.

7. Mopnens napamienuzma OpenMP. Mogens namstu OpenMP. JlupexktuBsl OpenMP. Tumsl
nupekTuB. Popmar 3arucu TUPEeKTUB.

8. OpenMP. Onpenenenune napamiensHol obmactu. Pacnipenenenre BEIUUCICHUN MEXKTy TTOTOKaMHU.

JIMpEeKTHBBl CHUHXPOHM3AaLMU. JIMpEeKTUBBI ymnpaBieHUS O00JACTbIO BUIUMOCTH JaHHbIX. COBMECTUMOCTb
JUPEKTUB U UX NIaPAMETPOB.

9. bubmuorexka ¢ynkuuit OpenMP. @yHkuumu A8 KOHTpOJsi/3ampoca MapamMeTpoB  Cpelibl
ucnonaeHus. DyHKun cMHXpoHM3anuu. [lepeMeHHbIe CpeIbl HCITOTHEHHSI.

10. Cpasuenune texHonoruii MPI u OpenMP. T'm6puansiii (MPI+OpenMP) moaxox mms SMP-
KJacTepoB. IHCTpyMeHTaIbHbBIE CPECTBA Pa3padOTKU M OTJIAJAKH MHOTOMOTOYHBIX MPHIIOKEHHH.

11. [TpuHIMIBI pacnapasieTuBaHus COPTUPOBKH. OCHOBHBIE nocje10BaTeIbHbIe aJITOPUTMBI
COPTHPOBKH JaHHBIX. MacmTabupoBaHUe MapauIeIbHBIX BEIYUCICHHN.

12. [Tapannenbhsie MeTobI copTUpoBKH. [ly3bpIppKoBas coptupoBka. Coptuposka Illemna. beictpas
coptupoBka. OGOOIIEHHBIN AJITOPUTM.

13. MHoromnoroyHoe TpoOrpaMMHpOBaHHME C WCIOJb30oBaHMEM kiaccoB MS  Visual Cod.

Mmuoronorounass o00pabotka. Mertonsl u cBoiictBa kiacca Thread. ®onoBeie mnoroku. Kiacc
BackGroundWorker.

14. MHuoro3amauyHocTs Ha ocHoBe kiacca Task. ®abpuka 3amau. OO0OIMIEHHBIE KJIAcChl 3aa4 |
¢babpuxu 3anau Task TResult, TaskFactory TResult, MmeToas! 1 cBoiicTBa KIaccoB.

15. [Mapamnenusm 3amau. [lapamnemmsm  ganubix. Kmace Parallel; metomsr  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

16. [TapannenbHbIe YACICHHBIC METOABI. Y MHOKEHHE MaTpPHUIBI Ha BeKTop. [IpowsBeneHue marpwuil
(anroput™m IlITpaccena).

17. [TapannensHast peanu3anysi BOJHOBOTO AJITOPUTMa IMOWCKA KpaT4daiiero myTd B rpade uis
Clly4asi HSOPUEHTUPOBAHHOTO IIaHAPHOTO Tpada.

18. [TapannensHas peanu3zanus ObicTporo npeodpazoBanus Dypoe.

19. BricokoypoBHEBbIE CpeICTBA TPOrPaMMHUPOBAHNS MHOTOIIPOLIECCOPHBIX cucTeM. DVM-cucrema.
OOurre cBeeHuUs, I CO3/IaHus, IPUHIIUIIBI TIOCTPOCHHUS.

20. Monens mapannenusma, MOAETb BBIMOIHEHUS U MOJENb MporpamMmmupoBanus DVM.

21. SI3biku porpammupoBanusi DVM. TupextuBbl DVM (Ha npumepe s3pika C-DVM).

22. Bricokonpou3BOIUTENbHBIE BBIYUCICHUA C MpUMEHeHHeM rpaduyeckux mpoueccopoB (GPU).
Apxurektypa coBpemeHHbIx GPU.

23. Texnonoruss NVidia CUDA. Mogenu u mabiaoHbl NPOrpaMMHPOBAHUS C HCIOJIb30BaHUEM

texuosiornu CUDA. Mogens namsatu CUDA. Tumne! namsarTu.



24. BBeaenne B BBIUMCICHUS O0Omero HasHadueHus ¢ wucnoas3oBanueM GPU. OcHoBHEIE
apxutekTypHsble otimunst GPU ot CPU.

25. Ontummzarust CUDA-nipunoxenuit. Mogens ucnonnenuss CUDA.  Kommumsuuss CUDA-
MIPUIIOKEHUN.

Kputepun oneHuBaHus:

3a [ cemectp

MakcumajibHOe KOIH4ecTBO 0ajioB: 10 6an/0B.
Bo Bpems ompoca o0yuaeMoMy 3a7at0TCS S BOIIPOCOB.
3a oguH OTBET 00y4YaeMblii MOTyYaeT:

2 0. — 3a IpaBUJILHBIA OTBET;

1 6. — mpu oTBeTE OBUIN TOMYIIECHBI OIINOKH;

0 6. — He OTBETUJI Ha BOTIPOC.

3 MeToanueckue MaTepHuaJibl, ONpeAesolie NPoLeAyPbl OLeHMBAHUA 3HAHUI, YMeHHIi, HABBIKOB H
(1JIM) ONBITA JeATEJbHOCTH, XaPAKTEPU3YIOLIUX ITANbI GOPMHUPOBAHUSA KOMIIETEHIUI

[Ipouieypsl OIICHUBAHMSI BKITFOYAIOT B ¢€0s1 TEKYIIUH KOHTPOIIb U MPOMEXKYTOYHYIO aTTECTAIIHIO.

Tekymuii KOHTPOJb  YCIIEBAEMOCTH TIPOBOIUTCS C  HCIOJB30BAaHHUEM  OIICHOYHBIX  CPEJCTB,
MPEJICTABJICHHBIX B M. 2 TaHHOTO MPUJIOKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOJS AOBOASTCS 10 CBEACHUS
CTYJICHTOB JI0 IPOMEKYTOYHOM aTTECTAIINH.

IIpomexyTouHas aTTecTALMA MPOBOIUTCS B opMe 3a4eTa U IK3aMEHA.

3auer HPOBOAUTCSA MO OKOHYAHMIO TEOPETUYECKOro OOydYeHHUs A0 Hayaja 3K3aMEHAllMOHHOW CECCUM B
COOTBETCTBHUH C pacnucanueM. KoandecTBO BOIPOCOB B 3aaHUM — 3: 1Ba TEOPETUUECKUX BOIIPOCA U OAHO
MPaKTUKO-OPUEHTUPOBaHHOE 3amaHue. OObBsSBIEHHWE pe3yJbTaTOB MPOU3BOJIUTCA B JE€Hb 3adeTa.
Pe3ynbrarhl aTTeCTallMU 3aHOCATCS B BEAOMOCTb U 3a4ETHYIO KHWXKKY cTyAeHTa. CTyAeHTbl, HE IPOLIEIIINE
MIPOMEXKYTOUYHYIO aTTECTAIlMI0 MO TpaduKy, JODKHBI JUKBUIUPOBATH 33JI0JDKEHHOCTh B YCTAHOBJICHHOM

MOPSIIKE.
DK3aMeH TPOBOJUTCSA TO PACTIHCAHUIO JK3aMEHAIMOHHOW CECCHU B TMHUCBMEHHOM Buje. KommuecTBo
BONIPOCOB B JK3aMEHAIIMOHHOM 3aJaHWM — 3. JIBa TEOPETUYECKHUX BOIpPOCa M OJHO MPAKTUKO-

OpHUEHTHpPOBaHHOE 3ajaHue. [IpoBepka OTBETOB W OOBSBICHHWE PE3YJIbTATOB IMPOU3BOJIUTCA B JICHb
sK3aMeHa. Pe3ynbTarhl aTTecTali 3aHOCATCA B BEAOMOCTh U 3aUY€THYIO KHUXKKY CTyaeHTa. CTyJIeHThI, HE
MIPOIIEIITNE TPOMEKYTOUHYIO aTTeCTAIUIO TI0 TpaduKy CECCUH, TOJDKHBI JIMKBUIUPOBATH 33/I0JDKEHHOCTD B
YCTaHOBJICHHOM TOPSAKE.



IIpunoxenne 2
METOIUYECKHUE YKA3AHUSA 11O OCBOEHHUIO JUCHUIIJIMHBI

VY4eOHBIM IJIAHOM TPETyCMOTPEHBI CIICAYIONINE BUIbI 3aHATHI:

- JIeKIUH;

- TabOpaTOpHBIC 3aHATHSI.

B Xxome JEKUMOHHBIX 3aHATHH paccMaTPUBAIOTCS OCHOBHBIE TEOPETUYECKHE BOIPOCHI, JIAIOTCS
PEKOMEHIALIMU JJI1 CAMOCTOSITENIbHOM pabOoThl U MOJATOTOBKE K Ja0OPATOPHBIM 3aHATHSIM.

B xozne nabopaTopHbIX 3aHATUN YIITyOJSIOTCS U 3aKPEIUISIOTCS 3HAHUSI CTYIEHTOB IO Py PAaCCMOTPEHHBIX
Ha JIEKIUSIX BOIPOCOB, Pa3BUBAIOTCSI HABBIKU MTPAKTUUECKON pabOTBHI.

ITpu noaroTOBKE K J1aOOPATOPHBIM 3aHATHIM KaXKAbIi CTYJIEHT JIOJKEH:

— U3y4YUTh PEKOMEHJOBaHHYIO yUE€OHYIO JIUTEPaTypy;

— U3YYNUTb KOHCIIEKTHI JIEKIUH;

— [NOATOTOBUTH OTBCTHI HAa BC€ BOIIPOCHI I10 I/I3Y‘I3€MOI>1 TEME.

B mpornecce noAroToBKM K 1a00paTOPHBIM 3aHATUAM CTYJEHTBI MOTYT BOCIIOJIb30BaThCSl KOHCYJIbTALUSAMHU
IpenoaaBaTes.

Bomnpocsl, He paccMOTpeHHbIE Ha JIAOOPATOPHBIX 3aHATHUSAX, JOJDKHBI OBITh M3Y4YEHBI CTYJIEHTaMHU B XO7e
camMoCTOsTeNbHOM paboThl. KoHTposb caMocTosTENbHON pabOThl CTYNEHTOB Haja y4eOHOH mporpammoit
Kypca OCYILIECTBISICTCS B XOZE 3aHATUI METOJIOM ompoca. B Xone camMocTosTenbHOW pabOThl Kaxblii
CTYOACHT 00s3aH IpoYnuTaTb OCHOBHYKO M II0 BO3MOXHOCTH [JOIIOJIHUTCIIBHYIO JIUTCPATYypy IIO
U3y4aeMOM  TeMe,  JONOJIHUTb  KOHCIEKTbl  HEJOCTAlOUIMM  MaTepuajoM,  BBIIMCKAMU U3
PEKOMCHAOBAHHBIX IMEPBONCTOYHUKOB. BBII[CJ'II/ITI) HCIIOHATHBIC TCPMUHBI, HaTH WX 3HaUeHHE B
SHIUKJIONEANYECKHUX CIOBAPSIX.

CTYI[CHT JOJDKCH T'OTOBUTLHCA K IPCACTOALIEMY na60paTopH0My 3aHATHIO IIO BCEM, 0003Ha4YEHHLIM B
paboueil mporpaMmme TUCHUILIMHBI BOIPOCAM.

JUIsi TOATOTOBKM K 3aHATHUAM, TEKYIIEMY KOHTPOJIIO M NPOMEXKYTOYHOW aTTECTALMM CTYACHTBI MOTYT
BOCIIOJIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cUCTEMaMHU. Takke o0ydaroluecss MOTyT B3SITb Ha JIOM
HEOOXOIUMYI0 JHUTepaTypy Ha aOOHEMEHTE YHUBEPCHUTETCKOM OMOIMOTEKH WJIM BOCIOJIb30BATHCS
YUTAJIBHBIMU 3aJIaMHU.
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