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HaumeHOBaHMe AUCUMIIIMHBI:
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NpoOU3BOAUTE/IBHOCTH KOMIIBIOTEPHOI0O MOAE/IMPOBAHUA

YpoBeHb BhICIIEro 06pa3oBaHMA:
Mmazucmpamypa

HanpaBJle}me NOoATrOTOBKH / ClIenHuaJbHOCTb:

01.04.02 "lIpuknaaHas maTeMaTuKa 1 HHpopmaTuka" (3++)

HanpaBsieHHOCTb (mpoduib):

MeToabl U TEXHOJIOTUU 06pa60'n<u AAHHBIX B reTepOoreHHbIX BbIMH C/IMTEJ/IBHBIX CpeAax

®opma 0byyeHus:
O4yHas

Jly6Ha 2024



Pabouyass mnporpamMma AUCUMIUIMHBI (MoAyJsis) pas3paboTaHa B COOTBETCTBUU €
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBiaeHutro mnoAarotoBku 01.04.02 "llpuknagHass MareMaThuka U

MHPOpMaTHUKA" MporpaMMbl MarucTpaTypbl B pefakiiuu nprukasza MI'Y ot 20__r.



1. Mecto gucuumInHbI (MoAyJs) B ctpykrype OIIOII BO:
JlucuunuivHa oTHOCUTCS K 6a3oBou yactu OITOIT BO.

2. BxoaHble Tpe6GOBaHUA AJ1 0CBOE€HUA AU CLUINJIMHBI (MOAYJIfA), NpeAgBapUTe/IbHbIE YC/I0BUA

(ecsu ecTh):

3. Pe3ysibTaThl 06yYeHM MO AU CUMIINHE (MOAYJIIO):

[l1aHupyeMble pe3y/ibTaThl 06yYeHHUs] 0 JUCLUIUIMHE
(Moay.i0)

CopeprxaHue U KOJ

UHauKaTop (moka3aTe/ib)

[ly1aHupyeMbie pe3y/ibTaThl 06y4eHHUs MO

KOMIIeTEHILHH. AOCTH>KEeHHMS KOMINEeTEeHIMH | AUCLIMIIINHE, CONPsHKEHHbIE C
WHAMKATOpPaMH
JAOCTHXKEeHMsI KOMIeTeHIM i
OIIK-3. CriocobHOCTB 3Haer U ymeer NpUMEHSTh 3HaTh
CO3/1aBaTh U aHAJIM3UPOBATh | KIACCHUECKUE U ApPXUTEKTYpBI

MaTeMaTU4YEeCKHE MOJIeIH
npodeccuoHanbHbIX 33/1a4,
YUUTBIBATH OIPAaHUYEHUS U
I'PaHUIBI TPUMEHUMOCTH
MOJIEJIEH,
MHTEPIPETUPOBATH
MOTy4YCHHBIC
MaTeMaTU4YeCKHe
pe3yJIbTATHI

CIIK-2. CiocodHOCTb
MOHUMATh U IPUMEHSTh B
MCCIIe/10BATENIbCKON 1
MPUKIIATHON JAESITEILHOCTH
COBPEMECHHBIC
CYIIEPKOMITbIOTEPHbIE
TEXHOJIOTHH,
MaTeMaTHUYECKUI armnapar,
BBIYUCIIUTEIbHBIC METOIbI
JUIs IPOBEIEHUS
KpyNHOMAacCIITaOHOro
MaTeMaTHYECKOTro
MOJEJIMPOBAHUS U
00pa0boTKH JIaHHBIX Ha
COBPEMEHHBIX
BBICOKOIIPOM3BOIUTEIILHBIX
BBIUMCIIUTEIbHBIX CHCTEMAaX

COBPEMEHHbBIE
MATEMAaTHYCCKHEC MCTO/IbI
JUISl TOCTAaHOBKH 3aj1a4
MaTeMaTHYECKOTr0
MOJICTUPOBAHHUS B
pa3IMYHBIX 00JIACTAX HAYKU
M TEXHUKN

CriocoOeH ocyecTBIsATh
MATEMAaTHYCCKOC
MOJIEJIMPOBAHHE MTPOLIECCOB.
CnocobeH npuMeHsTh
CYIIEPKOMITBIOTEPHbIE
TCXHOJIOTHH,
MaTeMaTH4YEeCKHii anmapar,
BBIUUCIIUTEIbHBIE METO/IbI
JUIS TIPOBEJICHUS
KpyInHOMacIuTabHoro
MaTeMaTHYECKOTr0
MOJIEJIMPOBAHMS.

IPOMEKYTOYHOI'0 IPOrPAMMHOI0
obecneuenust (Middleware).

Ymernb

Peann3oBbIBaTH NPOrpaMMHBIE MOYJIH IS
yIpaBJICHUS JaHHBIMU B TPU-Cpesie
Baaners

[IpakTHKO# yrpaBiIeHHs BUPTYaIbHBIMU
MalllMHaMHU, [poLleccaMu, 3a7a4aMu.

HcmouHuku KomnemeHyutl — 0b6pasosamenbHblll cmaHdapm u npo@ub.
HHAukamopbl u pe3yabmambt 06y4eHUs1 popMyaupyromecst agmopom paboyell npoepammbl

4. 06 beM AUCLMIJMHBI COCTaBJIsIET 3 3.€., B TOM 4YHCIE 72 akaJecMHYCCKHX YacOB, OTBEACHHBLIX Ha
KOHTaKTHYI0 paboTy olydaroimmxcs ¢ npenojanaresieM, 36 akaJeMUYECKUX YaCOB HA CAMOCTOSTEIbLHYIO

paboTy o0yuarommxcs.




5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHHeM OTBe/JleHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX YacoB U BUAbI y4eOHbIX

3aHATHH:

5.1. CTpyKTypa AMCUMIIMHBI (MOAYJ/is1) MO TeMaM (pa3jesaM) € yKa3aHUEM OTBeJeHHOro Ha
HHUX KOJIMYEeCTBa aKaJeMUY€eCKHUX YaCOB U BU/bI YYEOGHBIX 3aHATHH (B CTPOTOM COOTBETCTBHH

C y4eOHBIM NJIAHOM)

HauMeHOBaHHMe pa3/ie/ioB U TEM HomuHa/ibHbIE TPYA03aTpPaThl
AMCHUIIMHBI (MOAys), 00y4Yamwierocs
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Paspges 1. ApxuteKkTypa 6 4 5 15 OIpoc,T
COBpEMEHHbIX eCcTH-
BbICOKOTIPOU3BOJUTEJIbHBIX poBa-
BbIYMCJIIUTEJIbHBIX CUCTEM: HUe
UCTOPUSA Y HalpaBJieHUs
pa3BUTHUSA, KIacCUPUKAL U,
MeTO/ibl TECTUPOBAHHUA U
TeopeTUYeCKUX OLleHOK
NPOU3BOIUTEJIbHOCTHU
Paspnen 2. 0630p coBpeMeHHBIX 6 4 5 15 OIpoc,
TEXHOJIOT Uil BbICOKOIIPOU3BO- TeCTU-
JAUTE/IbHbIX BbIYUCJIEHU . posa-
HUe
Pazzen 3. TexHosiorus MPI - 8 10 10 28 ompoc,
06111as XapaKTepUCTHKa, TeCcTH-
OCHOBHbIEe KOHCTPYKIHH, poBa-
NpaKTUYeCKOoe UCI0JIb30BaHUEe HUE,
pelue-
HUe
3aja4
Ha ce-
MHUHap-
CKUX
3aHs-
THUSAX,
KOHT-
poJib-
Hasi




pa6oTa
Pazzen 4. TexHosorus OpenMP - | 8 10 10 28 ompoc,
0061118 XapaKTepPUCTHUKA, TEeCTHU-
OCHOBHbIE KOHCTPYKILIUH, poBa-
NpaKTU4YeCKoe UCIO0JIb30BaHUe HUe,
perie-
HUe
3aja4
Ha ce-
MHUHap-
CKHUX
3aHs-
TUSAX,
KOHT-
poJib-
Hasl
paboTa
Pazzen 5. OcHOBBI pa3paboTKH 8 8 6 22 onpoc,
napaJijieJIbHbIX aJI'OPUTMOB. TEeCTHU-
['padoBble MOJE/IM NPOTPAMM M poBa-
anroputmoB. [lapasienbHble HUeE,
AQHAJIOTY TUIOBBIX peuie-
BbIYUC/IUTEJIbHBIX 3a/1a4 HUe
3aja4
Ha ce-
MHUHap-
CKHMX
3aHs-
TUSAX
Jpyrue BUJbl CAMOCTOSTEIbHOM
paboThl (OTCYTCTBYIOT) B B B
[IpoMexxyTO4YHasi aTTeCcTal usl
(3k3ameH)
HToro 36 36 36 108 —

5.2. CoaepxaHue pa3aesioB (TeM) AU CLUIIAHBI

Nen/nm | HauMmeHoBaHMe pa3jiesioB (TeM) CopeprkaHue pasziesioB (TeM) AUCIUIIIUH
JUCIHUIJIUHBI

1. Paspen 1. ApxurekTtypa UcTopust pa3BUTHUSA U NOBbILIEHUSA
COBpEeMEeHHbIX BbICOKONIPOU3BO/U- | IPOU3BOAUTEIbHOCTH COBPEMEHHBIX
TeJIbHbIX BIYMCIUTEIbHBIX BBIYUCJUTENbHBIX cUcTeM. [IpuHIUnbl GpoH
CUCTeM: UCTOPUS U HallpaBJieHUS Helimana. 0630p OCHOBHbIX TUIIOB U HallpaBJeHUU
pa3BUTHUSA, KIacCUPUKAL U, pPa3BUTHUS BBICOKOIIPOU3BO/UTEIbHBIX
MeTO/bl TECTUPOBAHUS U BbIYMCJIUTEIbHBIX CUCTEM. MeTo/1bl
TeopeTHUYeCKHUX OLeHOK KJIaCCUPUKALMU BBIYUCIUTENbHBIX CHCTEM U
MPOM3BO/IUTEJbHOCTHU TeCTUPOBAHUA UX IPOU3BOJUTEIBbHOCTH. 3aKOH

Ampasia: ocHoBHasi opMyJia U ee cJieJCTBUS.

2. Pazzien 2. 0630p coBpeMeHHBIX Knaccudukayus TexHoJIOrui napasijiesibHbIX U

TEXHOJIOTUH pacrnpe/ieJIeHHbIX BblYMCJIeHUH. TeXHoJ10ruu Ha




BbICOKOTIPOU3BOJUTETbHBIX OCHOBe 06MeHa coo61eHUAMH. TeXHOJIOTUH Ha
BBIYMCJIEHUH. OCHOBE JIUPEKTUB KOMIIUJISATOPY. BbluncieHus
o611ero HazHayeHUs Ha rpadpuyecKux
npoieccopax. BeKTopHble BbIUMCIEHUS.
Oco6eHHOCTH OpraHMu3aluu
BbICOKOTIPOU3BOAUTEbHbBIX BBIYUCIEHUH B
ri06a/JbHO pacnpe/ie/ie HHbIX
(MeTakOMNbITHUHIOBBIX) Cpe/iax.

3. Paspgeu 3. Texnosorusa MPI - TexHosoruss MPI: 0611as cTpyKTypa, NpoLeAypbl
06111251 XapaKTepUCTHKA, 06111ero Ha3Ha4YeHUs, Py NIibl, KOMMYHUKATOPBHI,
OCHOBHbIEe KOHCTPYKLHH, TUIIbl JaHHbIX. CHHXPOHHOE U aCUHXPOHHOEe
NnpaKkTHUYeCcKoe UCI0JIb30BaHUe B3aMMO/IeMCTBUE NMPOLECCOB, 06'beJUHEHHE

3aMpoCcoB HAa B3aUMO/IEUCTBUE, KOJIJIEKTUBHbIE
omnepaluy, CoBMelleHre npyueMa\nepeaayiu,
paboTa c rpynnaMu npoueccoB, BUPTyaJibHble

TOIOJIOTUU
-+, Pazpesn 4. Texnosnorus OpenMP - OpenMP: obmas xapakTepucTUKa, KOHCTPYKIHH JUIS
06111251 XapaKTepUCTHKA, OpraHM3alMKi Iapaule]bHbIX 00JacTel, CrocoObl
OCHOBHbIE KOHCTPYKIIHH, peryaupoBaHus KonuuectBa HuUTeH. KoHCTpykuumn
NpaKTUYECKOE UCIOJIb30BaHHE NapasuieIbHOrO BBINOJIHEHUS LIMKJIOB U HE3aBUCUMBbIX

¢parmentoB. OcoOennoctu paboThl ¢ OOLMMH H
JIOKaJIbHBIMU JIaHHBIMU. OCHOBHBIE KOHCTPYKLMHU JJIs
cuHxpoHu3auuu HuTeH. Penykuus B OpenMP.

5. Pazgen 5. OcHOBBI pa3paboTKu Buzapl ¥ cnoco6bl peasn3anuu napasjieamu3ma.
napaJiieJibHbIX aJITOPUTMOB. [Tapansiesnam no JaHHbIM, QYHKIIHOHAJIbHBIHA
['padoBbie MOJi€/IM aJITOPUTMOB U | MapaJsuie/iu3M, KOHBEHEepPHOCTb, MOJ€JIb KKJIHUEHT —
nporpamm. [lapanienbHbie cepBep». 'padoBble MOAEIM aJITOPUTMOB U
AQHAJIOTH THUIIOBBIX nporpaMM. [loHsATHE MHPOPMALIMO HHO W
BbIYUCJIUTE/IbHBIX METO/IOB 3aBUCUMOCTH OTlepalyiii no JaHHbIM. MUKpO- U

Makpo-napaJuiesusM. [IpuMepsl napasiesbHbIX
aHAJIOTOB THUIOBBIX YUCJIEHHBIX METO/I0B

6. ®oHA oneHOYHBIX cpeacTB (POC, oneHOYHbIE U METOAMYECKHEe MaTepUuaJsibl) Aas
OLleHMBaHMA pe3y/IbTATOB 06y4YeHUs Mo AUCHUIIMHE (MOAYJII0).

6.1. Tunosbie KOHTPOJIbHbI€ 3aJaHUA HWJIM HHbI€ MaTepHaJibl AJIA NpPpOoBeAEeHUs TEeKYLIero
KOHTPOJIAd yCnIeBaeMOCTH

[IpyMepsl T€M JJId YCTHOrO onpoca

1. Kiaccuyeckasa cucrematuka @iuHHa.

e

TecT Linpack a5 onieHKM NpOU3BOAUTENBHOCTH BIYMCIUTENbHBIX CUCTEM.

®opmyna AMaana 11 OLeHKH YCKOPeHHUs BbIYMCAeHUN NPU NapaJijie/IbHOM pealn3aium
ajropurma (IporpaMmsi).

OcHOBHbIE 0CO6eHHOCTH TexHosioruu MPIL.

OcHOBHbIe 0cO6eHHOCTH TexHosioruu OpenMP.

[ToHATHe BeKTOpU3aLL MU BBIYUCIEHUM.

Peanusanus uaeu BeKTOPHBIX BIYMCIAEHUM B paMKax TeXHoJ0Tuu AVX.

b

Nonk



8. ['1aBHbIEe 0COOEHHOCTHU I'J106a/IbHO pacnpejesieHHbIX Cpe/ .

9. Knaccudukanus cucteM pacnpe/ie/ieHHbIX BbIYMCJIEHUH B IJ106a/IbHO pacnpe/esie HHbIX
cpenax.

10. Oco6eHHOCTH apXUTEKTYpbl rpad UueCKUX NMPOLLeCCOPOB, ONpeJeTUBIIUX UX TONMYJISAPHOCTb
JJI1 BBIYMCJIEHUH 0011ero Ha3Ha4yeHUs.

11. TexHosioruss CUDA - 0CHOBHbIE OCOOEHHOCTH.

12. Tlapansienn3m 1o JaHHbIM U GYHKI{MOHAIbHbIW NapaJljieIu3M.

13. IIpyuHU UMD KOHBEHEPHOCTU KaK O/IMH U3 BAPUAHTOB OpraHU3al Uy napaJsijie/u3ma.

[IpyMepbl BONPOCOB /11 TECTUPOBAHUSA 110 MaTepUaJiaM JeKIUN (Hy»KHO BbIOpaTh O/JUH BepPHbI U
OTBET M3 NpPe/JI0KEHHBIX)

1. Yto ouenuBaetcs no ¢popmysie Amjana?

BapuaHTbI OTBETOB:

- YCKOpeHHe BbIYUCIEeHUHN B 3aBUCHUMOCTH OT KOJIMY€eCTBa NapaJijieJibHbIX BbIYMCIUTEJIbHBIX Y3JI0B
(BepHBbIM OTBET);

- yCKOpeHHe BbIYUCJIEHUH B 3aBUCMMOCTH OT TaKTOBOM YaCTOThI NIPOLeCCcopa;

- yCKOpeHUe BbIYUCJIEHUI B 3aBUCUMOCTH OT KOJIMYeCcTBa 0OMeHOB Mex/ly NapaJijie/IbHbIMU
npoLeccopaMm.

2. /i KaKoro TUMA BBIYMCAUTENbHBIX CUCTEM pa3dpaboTaHa TexHoJsioruss CUDA?
BapuaHTbI 0TBETOB:

- rpadpuyeckue npoueccopsl (BepHbIM OTBET);

-I'PUJ;

- MHOTOs1/lepHble MUKPOIIPOLIECCOPBI;

- cynepkoMnbioTepsl Cray.

3. [lns yero npeaHa3HadyeHa ¢yHkuusa MPI_Isend?

BapuaHThI 0TBETOB

- Bsiokupyrouas ornpaBka JaHHbIX MPI-npoueccy ¢ ykazaHHbIM HOMEpPOM;

- He6iokupytowas ornpaska gaHHbix MPI-nponeccy ¢ ykazaHHbIM HOMepOM (BepHbIHA OTBET);
- biokupyriasa ornpaska JaHHbIX BceM MPI-npoueccam B rpymnne;

- He6siokupyouas oTnpaBka AaHHbIX BceM MPI-npoueccam B rpymnie.

4. dyuxkuua omp_get_num_threads - aTo:

BapuaHTBI OTBETOB

- QyHKIUA AJ151 YCTAHOBJIEHUs KOJIMYEeCTBA HUTEH B apaJijiesibHbIX 610kax OpenMP-nporpamMmsi;
- GyHKIMs, BO3Bpallawas KOJM4eCTBO HUTeH (BepHbIM OTBET);

- GyHKIMs1, BO3Bpallawlas HOMep HUTH.

5. Kakyto napy onepanuii Hesib3s BbINOJHUTD NMapasijiesbHO NpU 3aJaHHbIX 3HayeHusAx Y, B, C?
BapuaHTbI 0TBETOB:

- X=Y+10; A=B*C;

- X=Y+10; A=10-C;

-B=Y+10; A=B+C; (BepHbIH OTBET)

6. B xakoi MeTpuke oneHuBaloTcst pe3ybTaTthl TecTa LINPACK a/151 o1{eHKM IPOU3BOAUTE/IbHOCTH
BBIYUCJIUTENbHBIX CUCTEM?



BapuaHTbI OTBETOB:
-ITy;
- MIPS;
- MFLOPS (BepHbI# OTBeT).

7. Kakasa cucteMa OTHOCUTCS K IJ106a/IbHO pacnpeseseHHbIM?
BapuaHTBI OTBETOB:

- MHOTOS1/IepHbIH NIPOLeccop;

- rpadpuyYecKUi npoueccop;

-'PU/l (BepHBIM OTBET);

- BCE OTHOCSTCS.

8. Kakasa MPI-npoueaypa Bo3BpauiaeT HoMep napasijieJibHOro npouecca B rpymnme?
BapuaHTbI 0TBETOB

- MPI_Comm_rank (BepHbI# OTBET);

- MPI_Commy_size;

- MPI_Init.

9. Kakas onuus nparmMbl omp parallel mo3BosisieT BbINOMHATD IJ1006abHble ONepalyuyd Haj
JIAHHBIMU U3 pa3HbIX HUTEH napaJjiesibHOro 6Ji0Ka?

BapuaHTbI OTBETOB

- num_threads;

- reduction (BepHbIi OTBET);

- shared;

- private.

10. YTo Takoe «mapasiJiesiu3M 1o JaHHBIM»?

BapuaHTbI OTBETOB

- 0/IHA W Ta e M0CJIeI0BATEJIbHOCTb Ollepal Ui 0JHOBPEMEHHO BbINOJIHSAETCs Ha/| 60JIbIIUM
HabopoM JlaHHBIX (BEpHbIM OTBET);

- HECKOJIbKO Hab0pOB JJaHHBIX CYUTHIBAKOTCS U3 pa3HbIX GpanioB;

- JAHHbIE MPeJCTaBAAT cCO60M rpad MK U3 HECKOJIbKUX MapasljieIbHbIX JUHUH.

“QMMepr 3agaHm‘/'l [J1d KOHTPOJIbHBIX Q860T Ha CEMHHApax

[Ipumep 1. Hanucatbs MPI-nporpammy, KoppeKTHO paboTarouyo A5 Tpex u 6osiee MPI-npoueccos,
BBINOJIHAOLIY IO C/leiylollee.

[Iponecc Homep 1 npucBauBaeT 1eJI0N NepeMeHHO W a 3HaueHue 555 U nepeckblylaeT 3TO 3HaYeHue
npoueccy HoMmep 0 ¢ nomouibio npoueaypbl MPI_Send; npucBauBaer Lesioi nepemMeHHOU b
3HaueHHUe 666 U NepechblIaeT 3TO 3HAYEHHe NPoLeccy HoMep 2 ¢ noMollbio npoueaypst MPI_Send.
[Ipouecc Homep 0 mosiyyaeT a OT npouecca HoMep 1 ¢ oMol b0 BbI30Ba npoueaypbl MPI_Recv u
BbIBOAUT Ha Auciieil. [Ipoyecc Homep 2 nosyyaet b oT npouecca HoMep 1 c oMo b0 BbI30OBA
npoueaypbl MPI_IRecv u BeIBOAUT Ha Aucniied b u kosndectBo MPI-nporeccos B rpymre.

[Tpumep 2. Hanucatb OpenMP-nporpaMmy, BbINOJIHAIOUIY IO ClAeyIoLee.

3azatorcs nesable nepemenHble a=10 u b=20, koTopble ABAATCS 00LMMU A/ TapajljeIbHOT0
0J10Ka, OPraHM30BaHHOTO C MOMOIIbI0 MparMbl omp parallel. YcTanaBiuBaeTcs 4Mci0 HUTEH B
napaJuiesibHbIX P parMeHTax, paBHoe 7, c moMollbio onuuu num_threads mparmer omp parallel .
BHyTpu napasiesibHOro 6J10Ka ¢ MOMOIIbIO TparMbl sections opraHu3y0TCs TPU NapasijiesibHbIX
6J10Ka, B IepBOM U3 KOTOPBIX BbluucsieTcs c=a+1. Bo BTopom d=b*2. B TpeTbem f=a+b. Kaxas



HUTb, 33/IeUCTBOBAHHAs /IJIs1 BbINOJIHEHUS MapasijieJibHOro ¢pparMeHTa, neyaTaeT CBOM HOMep.
[locsie 3aBepieHUs MapayieIbHOTO 6J10Ka BBIBOAUTCS HA 9KPaH pe3y IbTUPYOLHe 3HaYeH s

6.2. TunoBbie KOHTPOJIbHBIE 3a1aHUA UJIKM HHbIE€ MaTepHUaJibl AJid IPOBEeA€HUA
ﬂpOMe)KYTO‘-lHOﬁ ATTEeCTAllUMH 0 AU CUHUIIVIMHE, KDUTEPHUHU U IIKAJIbl O€HUBAHHUA

Bonpockl K 3K3aMeHy

1. Knaccudukanusi BBIMMCIUTEIBHBIX cHCTeM 110 DIuHHY

2. Knaccuduxanus BBIMUCIUTEIBHBIX CUCTEM 110 DeHry.

3. Bwuasl 6eHUMapKOB JUIs OLICHKH MTPOU3BOAUTEIBHOCTH BBEIUYUCIUTEIBHBIX CHCTEM.

4. Tecr LINPACK 15t OLIEHKH ITPOU3BOAUTEILHOCTH BIYUCIUTEIILHBIX CUCTEM.

5. 3akoH Awmjana Ui TEOPETHUECKOW OLIGHKH YCKOPEHMs MapajlyielIbHbIX BBIYMCICHUH U
npeJiesibHbIe COOTHOILIEHUS.

6. Bexrtopnas o0paGorka pgaHHbIX. Peanmm3anusi BEKTOPHBIX BBIUHUCICHHUNH B «KJIACCHYECKHX)

BEKTOPHO-KOHBEHEpHbIX KoMmIbioTepax (Ha npumepe Cray C90) u B COBpEeMEHHBIX
MUKporiporeccopax (Ha npumepe Intel Xeon Phi).

7. OcobeHHOCTH cucTeM ¢ obmielt u pacnpenencHHoi namateio, NUMA n ccNUMA apxutekTtypa,
BbIYUCIIUTENbHbIE KJIACTEPHI.

8. MeTakOMIBIOTUHI: XapaKTepHbIE OCOOEHHOCTH, BH/bI PACHPEACICHHBIX BBIYUCIUTEIBHBIX
CHCTEM.

9. MHepapxus namsTi B COBPEMEHHBIX BBIYMCIUTEIBHBIX cucTemMax. [Ipobiaema Ka1I-KorepeHTHOCTH U
BapHaHTHI €€ PCIICHMUS.

10. Meroasl  NOBBILIEHUS  MPOM3BOJAUTEILHOCTH COBPEMEHHBIX  MHUKPOMNPOLIECCOPOB  —
CynepcKasipHOCTh, KoHIenuus VLIW ,KoHBelepHOCTh, MHOTOITOTOYHOCTh, MHOTOSIZICPHOCTD.

11. I'paduyeckue mnporeccopbl: MPUMEHEHHE ISl BBIYMCICHHM OOIIero Ha3HAuyeHUs, TEXHOJIOIMH
IPOrpaMMHUPOBAHUS

12. Texnosnorus CUDA.

13. Tlonsitue nH(pOpPMaLMOHHON CTPYKTYphl porpamMM. BapuanTsl npeacraBienus B Buae rpadoBbix
mozenei. [TonsaTne HHPOPMAIMOHHON 3aBUCUMOCTH 110 JIaHHBIM

14. Ilonsatue rpada anroputma, kaHoHHMUecKas ¢opma rpada, KOHLENUHUS HEOrPAHUYECHHOIO
napasuiemu3ma.

15. BapuanTel OpraHuzanuu - rnapajuieiibHbIX  BbluMcleHHH. [lapamnenusm 1o JaHHBIM U
(YHKIIMOHABHBIH MapaienusMm.

16. Texnonoruss MPI: oOmass XxapakTepucTHKa, TIpyIIbl, KOMMYHHKATOPbI, INpPOLEIypbl 0OIIero
HA3HAYCHUS.

17. Texnonorust MPI: mporieypbl B3auMOAEHCTBUSI MEXILY OTAEIBHBIMU ITPOLECCAMU.

18. Texnosiorus MPI: nporienypbl KOJJIEKTUBHOI'O B3aMMOJICH CTBUS ITPOLIEC COB

19. Texnonorus MPI: o0beHEHHE 3aNIPOCOB HAa B3aUMO/ICHCTBHE, COBMEIIICHHUE NTpHeMa \riepe/iadH.

20. Texnonorust MPI: BupryasibHble TOIOJIOTHH.

21. Texuonorust MPI: MeTonbl mepeaun pa3HOTHITHBIX JaHHBIX.

22. OpenMP: oOmas XapakTepucTHKa, KOHCTPYKIMH JUIs OpraHU3allMH NapajulelibHbIX o0sacTeid,
CrocoObl peryJIMpoBaHHs KOJTHUECTBA HUTEH.

23. OpenMP: KOHCTPYKIIMH MapaJlJIeIbHOIO BBIMOJHEHUs IUKJIOB H HE3aBUCHMBIX (hparMeHToB.

24. OpenMP: ocobennoctu paboThl ¢ OOMIMMH U JIOKAJIEHBIMH JIAHHBIMHU.

25. OpenMP: oCHOBHbIE KOHCTPYKIMHU JUISl CHHXPOHHU3AIMU HUTECH .

26. Penykuus B Texnosioruu OpenMP.

[IpuMepHbIe TEeMbl CEMUHAPCKUX 3aJaHUI



1. BBenenue B mapajiesibHble M paclpeselleHHble BbluucieHus. CBs3b MEX1y OCOOCHHOCTAMH
ApPXUTEKTYpPhl BBIUUCIMTEIBHBIX CHCTEM H TEXHOJIOTHSIMM NapajuleIbHbIX BhluuCIeHUR. Llens
napajule/IbHOM  peajM3alliM  aJTOPUTMOB, alpuUOpHas  OLEHKa IOTeHUMalbHOro 3dgexra
napajuiejM3Ma Ha OCHOBE 3aKoHa AMjana. O01ue NpUHLMIIBI CO3aHHs [1apajlIeIbHbIX IPOrPAMM.

2. Peructpanus Ha yJaJeHHOM BBIYHCIUTEIBHOM KiacTepe Ha ©Oaze OWSU. Ilpaktuueckoe
03HAKOMJIEHHE C MOpsAKoM paboTel Ha Kiacrepe, 6azoBbiMu KoManaamu OC LINUX, npaktuueckas
peanu3aius 1 3aycK MpocTeiuiei mporpaMMbl B MHTEPaKTUBHOM U batch-pexume.

3. Beenenue B texnosoruro MPI: obmast ctpykrypa, npoueaypbl, rpyniibl, KOMMYHUKATOPbI, TUIIbI
nansbIX. [Tpocreiimas MPI-nporpamma.

4. @yHKUMHU JUIS ONpEelIeHUss HOMepa Ipolecca U pazMmepa IpyInibl; pacipeaeneHue padoTel MEKIY
nporeccamu. [Ipumeps! pacnipenenenus padboTbl MEKIY MPOLECCAMH.

5. Texuonoruss MPI: oOMeH naHHBIMH MEXIY OTAEIbHBIMHU IpolueccaMu. PYHKIUN OJOKHPYIOIIEro
obMeHa.

6. Texnonorus MPI: ¢ynkuun HeOGnokupyomero oOMeHa [JaHHBIMM MEXIy OTACIbHBIMU
IIPOLIECCaMHU, ITPOLEAYpa COBMELIEHHOI0 0OMeHa.

7. Texuonoruss MPI: KomnexktuBnoe B3aummopeiictBue mnpoueccoB. Pyukuus MPI Bceast nns
HIMPOKOBEIATeIbHOM pacchulku HaHHBIX. DyHkims MPI Reduce st r100anbHBIX BHIYHCIUTEIBHBIX
onepamui.

8. Texnonoruss MPI: BapuaHTBI MapauieabHOI peann3aiy HUKIOB.

9. Beenenue B TtexHosoruto OpenMP — o0mas xapakTtepucruka, OpraHu3alMs MapauieibHbIX
obnacteii. OcobGennoctn Texnosnorun OpenMP B cpaBHenun ¢ MPI Ilpocreiimas OpenMP-
nporpamma.

10. Texnonorus OpenMP: BapuaHThl peryaMpoBaHusl KOJIMYECTBA HUTEH B MapaUlesIbHBIX OJIOKax,
GYHKIMM JUI OnpejielieHHs KOJM4YecTBa HUTEH M HoMepa HHUTH, paboTa ¢ OOUMMHU M JIOKAIBHBIMH
JaHHBIMH.

11. Texnonorus OpenMP: napasniesbHOE BBIITOJIHEHUE IUKIIOB.

12. Texunonorust OpenMP: napannenbHo€ BBITOJIHEHHE HE3aBUCUMBIX ()parMeHTOB.

13. Texuonorus OpenMP: cuHXpOHM3alMsi HUTEH B MapasieIbHbIX 00JACTAX, OCOOCHHOCTH
IIPUMEHEHUS ONLUHU PEAYKIHH.

14. TlapannenbHas peanu3alus BBIYUCICHUS CyMMBI psijia.

15. TlapannenbHas peanu3anus KBapaaTypHOi (OpMYIIbI Tpareruii.

16. [TapannensHas peaau3anus NEPEMHOKECHUS ABYX MaTPUIL.

IIIKAJIA U KPUTEPUU OLLEHHBAHHA pe3syibTaToB 06y4yeHus (PO) no aucnuniuHe

OueHka | 2 (He 3a4TeHO) 3 (3auTeH0) 4 (3a4yTeHO) 5 (3auTeHo0)
BU/IbI
OLIeHOYHBIX
CpeACcTB
3HaHMA OTtcyTcTBUE ®parmMeHTapHbIe 06uue, HO He CdopmupoBaHHbIE
(8udwut 3HaHUMU 3HaHUA CTPYKTYPUPOBaHHbIE | CUCTEMaTUYeCKHe
OYEHOYHbIX 3HaHUA 3HaHUA
cpedcma: onpoc,
mecmbi)
YmeHus OTtcyTcTBUE B nesioM ycnemHoe, | B uesiom ycneluHoe, YcnelwHoe
(8udwt YMeHHH HO He HO cojiepKalee cUcTeMaTH4yecKoe
OYEHOYHbIX cUCTEMaTHYyecKoe | OT/esbHble Npo6esibl yMeHHe
cpedcmae: yMeHHe yMeHHMe (JonycKaeT
npakmuyeckue HETOYHOCTH
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3adaHus) HeINpUHLIUMIIHAJIbHOT O

XapakTepa)
HaBbiku OTcyTcTBUE Hanuuue B nesom, CdopMupoBaHHbIE
(B1apenus, HaBbIKOB OT/leJIbHBIX chOpMUpPOBaHHbIE HaBbIKH
OMNBIT (BnaseHui, HaBbIKOB (HaJIMuMe | HaBBbIKM (BJaJleHUs), (Bnapenus),
AesATeJIbHOCTH) onbITa) ¢dparmeHTapHOrO HO UCNOJIb3yeMble He IIpUMeHsieMble
(8udwut OmbITA) B aKTUBHOU popme NIPU pellieHUu U
OYEHOYHbIX 3ajiay
cpedcmae:
8bINoOJIHeHUE U
3awuma
Kypcosoll
pabomvl, omyem
no npakmuke,
omyem no HUP
um.n.)

7. PecypcHoe obecnieuenue:
7.1. IlepeyeHb OCHOBHOM M IONOJTHUTEILHOH JIHTEPATYPbI

OcHoBHas JiuTeparTypa

1.

Boesogun B.B. BoeBopgun B.B. [lapansnenbhble Boiuucienus: [locobue -CII6: U3a-Bo BXB
[TeTep6ypr, 2015. - 603 c.

B.Il.T'epresb. Teopusi u npakTUka napasienbHbix Bbiyucaenuin. MK BUHOM - 2016 - 423c.

OCHOBBI BbICOKOINPOU3BOJUTENbHBIX BbIYMCJIEeHUM: yyebHOoe mocobue / K.E. ApaHaches,
C.B. CrykosioB, B.B. Manbimienko u ap. - KemepoBo: KeMepoBCKMUM rocyjapCTBeHHbIN
yHuBepcureT, 2012. - T. 2. TexHoJIOrMH napasijieibHOr0 NporpaMMupoBaHus. - 412 c. - ISBN
978-5-8353-1246-7. http://biblioclub.ru/index.php?page=book_red&id=232204&sr=1

Tanen6aym 3., OctuH T., ApxuTekTypa KomnbloTepa - 6. usz. -CI16.: [lurep, 2022. - 816 c.

JlonoJIHUTeIbHAsA JIMTepaTypa

1.

Papuyenko I'.U. PacnipesiesiéHHbIe BbIYMCAUTEbHbIE CUCTEMBI: yuebHoe nocobue.
Yensabunck: Usa-Bo PoToxynoxxHUK, 2012. - 184 c.

M.B. bawawmus, E.B. 3eMmaanas, O.U. Ctpeabnosa. [IpakTuyeckoe BBeJjeHHE B TEXHOJIOTHIO
MPI Ha ksacTepe HybriLIT. Yye6Hoe noco6ue. [ly6Ha: I'oc. yH-T «/ly6Ha», 2019. — 50([2] c.,
ISBN 978-5-89847-571-0

M.B. Bamawmus, E.B. 3emssinas, O.U. Crpenbuosa. OcHoBbl TexHosioruu OpenMP Ha kiacTepe
HybriLIT. Yye6Hoe noco6ue. YuuBepcurert «/y6Ha», 2020 - 50[2] c. ISBN 978-5-89847-598-
7

CtenaHoB A.H. ApxyUTeKTypa BbIYUCJIUTENbHBIX CUCTEM U KOMIIbIOTEPHbIX ceTel, -CII6.:
[Tutep, 2007. - 509 c.

AnTOHOB, A. C. TexHosioruu napasiesbHoro nporpammupo-sanust MPI u OpenMP : yye6Hoe
noco6ue / A.C. AHTOHOB. - M. : U31-BO MI'Y, 2012. - 344 C.



7.2. IlepeyeHb JIMIEH3UOHHOIO IMNpPOrpaMMHOro o6ecne4yeHus, B TOM 4YHUCJe
0Te4YeCTBEHHOI0 NpOU3BOACTBA
[Ipy peanusauuy JUCUUIUIMHBI MOXET OBbITh HCIOJIb30BAHO CJeJylollee IMporpaMMHOe
obecnevyeHue:

1. Onepaumonnas cucrema Ubuntu 18.04.

[Tporpammuslit npoaykt Dev-C++ Bloodshed Software

[Tporpammusiii npoaykt CodeBlocks The Code::Blocks Team

[Tporpammuslit mpoaykT Free Pascal 3.0.0 Free Pascal Team

w ok~ WL

[Tporpammuslii npoaykt Python 3.5.1 (64-bit) Python Software Foundation

7.3. IlepeyeHb npodeccuoHaNbHbIX 6a3 JAHHBIX U MHPOPMALMOHHBIX CIPABOYHBIX

cucTeM
1. http://www.edu.ru — mopra;s MunicTepcTBa 00pa3oBanus U Hayku PD
2. http://www.ict.edu.ru — cucrema ¢denepanpHpix oOpa3zoBarenbHbIX ToptanoB «UKT B
o0Opa3oBaHHM»

3. http://www.openet.ru - Poccuiickuii mopTaji OTKpeITOro 00pa3oBaHus
4. http://www.mon.gov.ru - MunucrepctBo odpa3oBanus U Hayku Poccuiickoit denepanun
5. http://www.fasi.gov.ru - ®enepanbHOe areHTCTBO M0 HAyKe ¥ MHHOBAIMAM
7.4. IlepeyeHb pecypcoB HUHPOPMALMOHHO -TeJIEKOMMY HUKAIlMOHHOM ceTH « UHTepHeT»
1. Math-NetRu [JseKTpoHHBIH pecypc] : o0OLIEPOCCUHCKMH MaTeMaTH4YeCKHUH nmopran [/
MartemaTtuyeckuid HUHCTUTYT UM. B. A. CreksoBa PAH ; Poccuiickasi akazeMusi Hayk, OTjesieHue
MaTeMaTHYeCKUX HayK. - M. : [6. u.], 2010. - 3arJ1. c TUTYJL. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YHuBepcuTeTckas OubJsiMoTeka Online [3/1eKTpOHHBIM pecypc] : 3JIeKTpoHHasi GUOJIMOTeYHast
cuctema / 000 "Jupekt-Meaua" . - M. : [6. n.], 2001. - 3arn. ¢ TuTya. 3kpaHa. - b. .  URL:
www.biblioclub.ru
3. YuuBepcasibHble 6a3bl AaHHbIX East View [siekTpoHHbIN pecypc] : uHpopMaloHHbli pecypc / East
View Information Services. - M. : [6. 1.], 2012. - 3arJ1. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. HayyHnas anektpoHHas 6Gubsuoreka eLIBRARY.RU [dnexkTpoHHbIH pecypc] : MHGOPMALMOHHbBIH
noptas / 000 "PYHIB" ; CankT-IleTepOyprckui rocyapcTBeHHbIH YHUBepcUTET. - M. : [6. u.], 2005. -
3arJ. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepHaJIbHO-TEXHUYECKOro o6ecne4yeHusl.
Ouman MI'V B r. JlyOHe, OTBeTCTBEHHBIH 3a peanusanuio jaaHHOM [Iporpammel, pacnomaraer
COOTBETCTBYIOIIEH MaTepHalbHO-TEXHHYECKONH 0a30i, BKIIOYAash COBPEMEHHYIO BBIYHCIUTEIBHYIO
TEXHUKY, OOBEIUHEHHYI0 B JIOKAJbHYIO BBIYUCIMTEIBHYI CETh, HMMEIOUIYI0 BBIXOA B UHTepHer.
Hcnons3yroTes  CliCMAIM3UPOBAHHBIC  KOMITBIOTEPHBIC  KJIACChI,  OCHAIIEHHBIC  COBPEMEHHBIM
000py10BaHUEM.
MarepuanbHas 6a3za nmojpasieneHus COOTBETCTBYET JACHCTBYIOIIMM CaHUTapPHO-TEXHUYECKMM HOpMaM M
oOecrie4ynBaeT IMpOBEJIEHUE BCEX BHUIOB 3aHATUH (J1a00PaTOPHON, NPAKTUYECKOH, AUCUMIUVIMHAPHON M
MEKIUCIMIUIMHAPHON  MOJATOTOBKHM) W HAy4YHO-HCCJIEIOBATENbCKOH  paboThl  oOydarommxcs,
NPEyCMOTPEHHbIX Y4€OHBIM I1JIAHOM.

8. MeTOZIIl'-leCKHe pelcomelmauuu nmo opraumauun u3yqeuuﬂ JAUCHHUILJIMHBI
8.1. ®opMbI M METOABI NPENoJgaBaHUA AU CLUILINHbI



(mepe4ucASIOTCA B COOTBETCTBUH € Tabauuen 5.1.)

Hcnonb3yembie GOpMBI 1 METOABI O0YUCHHUS:

JNeKUUU

CEMHHAPCKUE 3aHATHS

camocTosTe/lbHas paboTa CTY/IEHTOB.

B ponecce npenoaaBaHus JUCHUIIIIMHBI TPENOAABATECIIb HCITOJIB3YET KAK KIIACCUYCCKUE Cl)Oprl J51
MeTO/1bl 00y4YeHHUs (JEKIUU U CEMUHAPCKUE 3aHATHSA), TAK U AKTUBHbIE METO/1bl 00 Y4 EHHUSI.

HpPl NPpOBEACHHHU JICKIIMOHHBIX 3aHATHH npenoaaBarCiyib  HCHOJB3YET ayAHnOBH3YaJIbHBIC,
KOMITBIOTEPHBIE U MYJIbTHMEAUNHHBIE Cpe/icTBa OOyuYeHHs, a TaKXKe JEeMOHCTPAIMOHHBIC M HArJSIHO-
WLTIOCTPALIMOHHBIE (B TOM YHCIIE pa3JaTOYHbIC) MaTEPHAIIbL.

CemuHapckue 3aHATHS TPOBOAATCA B (opme MpoOIEeMHON CHTyallMH, KOT/1a HEKOTOPBIH acmekT
pPacCMOTPEHHOM TeMbl M3JlaraeTcs ImpenojaBareiem Oojee noapodHo. Yacte uHbopManuu
KOHCIIEKTUpYyeTcs. bombinas yacTh BpeMEHM BbIJeleHAa Ha paboOTy C HMCMONb30BAHMEM KOMITBIOTEPHOM
TEXHUKH U TTPOIPAMMHOI0 00eCreueHHsl.

B pamkax Kypca HCHONB3YIOTCS AKTUBHBIC U MHTEPAKTHBHBIE METOAbl OOy4ECHMs B Ipolecce
npoBeeHus 3aHATUIH. OCHOBHBIMH OCOOEHHOCTAMHU MHTEPAKTUBHBIX 3aHATHH SBISIOTCS WHTEPAKTUBHbIE
NPAKTUYECKUE YITPAKHEHUS U 3a/JaHHsl, KOTOPbIE BBIMOIHSIIOTCS 00y4alOIMMHUCS HE TOJIBLKO U HE CTOJILKO
Ha 3aKpeIJICHUE N3YYECHHOT O MaTepHalla, HO U Ha CaMOCTOSTEIIbHOE U3YyYEHHUE HOBOTO.

8.2. MeTojM4yecKHre peKOMeH /Al MU NpenojaBaTes o

[Tepen Hayasom H3ydeHUs IUCLUIUIMHBI IIperojaBareslb JOKEH O3HAKOMUTH CTYACHTOB C
BUJIAMU Y4eOHOM M CaMOCTOSITENIbHONH paboThl, EPEUHEM JIMTEPATypbl 1 UHTEPHET-pecypcoB, GpopmamMu
TEKyIIeH M MPOMEKYTOYHON aTTECTAllMH, C KpUTCPHUAMHU OLICHKH KAa4eCTBA 3HAHMM JUUIsl HTOTOBOH OLICHKH
110 JUCLUILIMHE.

[Ipu npoBeaeHuM ek, NpenoaaBaTeb:

1) popmynupyeT TeMy | Lelb 3aHATHS,

2) n3naraeT OCHOBHBIC TCOPETUUECKUE MOJIOKCHUS;

3) ¢ MOMOIIBIO MYJIbTUMEAHIHHOr0 000pYA0BaHHS H/UIIH IO 3aIIUCh J1aeT ONPE/IeJICHUS] OCHOBHBIX
MOHATHH, pacyeTHBIX HOPMYIT;

4) NpoBOAMT NMPUMEPHI U3 OTEUECTBEHHOIO U 3apYOEKHOr0 OIbITA, 1A€T TEKYIHE CTATUCTUYECKUE
JTAHHBIE JIJIS1 HATJIIHOTO M 00pa3HOro Npe/ICTaBICHUS U3y4aeMoro MaTepualia;

5) B KOHIIE 3aHATHSA AAa€T BOMPOCHI VI CAMOCTOSATEIBHOTO U3yUECHHS.

Jns ceMMHapCKUX 3aHATUI

[ToaroroBka K NpPOBEACHUIO 3aHATUN INMPOBOAUTCA peryisipHo. OpraHuzanus IpernojaBaTenem
CEMHMHAPCKUX 3aHATHUH JODKHA YJOBICTBOPSTH CICAYIOUMM TPEOOBAHMSA: KOJIUYECTBO 3aHATHH JOJDKHO
COOTBETCTBOBATh YUeOHOMY IUIaHY NpPOrpaMMBbl, COACPKAHUEC TUIAHOB JIOJDKHO COOTBETCTBOBATH
nporpamMme, IJiaH 3aHsATHH JOJDKEH CO/IepiKaTh IepeyeHb PacCMaTPUBAEMbIX BOIIPOCOB.

Bo Bpems ceMHHApCKHX 3aHATHH MCHOIb3YIOTCA CIOBECHBIE METOAbI O00y4YeHHs, Kak Oecena u
JMCKYCCHs, YTO TMO3BOJIIET BOBJICKATh B y4EOHBIN MPOIECC BCEX CIyIIaTeNel U CTUMYJIMPYET TBOPYECKUI
MOTEHIIHAJ 00Y4arOIIUXCSl.

[Ipy nNOATrOTOBKE CEMHHAPCKOMY 3aHATHIO TPENOJaBaTell0 HEOOXOAMMO 3HATh IUIAH €ro
NPOBEACHUS, MpoAyMaTb (OPMYJIMPOBKH U COJEp)KaHUE Y4eOHBbIX BOIPOCOB, BBIHOCHMMBIX Ha
o0CyXKaeHHE.

B Hawane 3aHsTHs 1npenojaBareib JO/DKEH PACKPBITH TEOPETHYECKYI0 M IPAKTUYECKYIO
3HAYMMOCTb TEMBbI 3aHATHUS, ONPEACIUThH MOPSAAOK €ro NMPOBEACHUSA, BpeMs Ha OOCYXACHHE KaKIOro
yueOHoro Bompoca. B xoxe 3aHstus cieayer JaTh BO3MOKHOCTH BBICTYIIUTbH BCEM IKEJAIOLUM U
MPEIOKHUTE BBICTYITUTh TEM CITYIIATEISM, KOTOPbIC MPOSBISAIOT MACCUBHOCTb.

IlenecoobpasHo, B Xxone 00CykJ1eHUsE Y4eOHBIX BOIPOCOB, 3a7aBaTh BBHICTYMAIOIIUM U ayJAHUTOPHH
JIONOJTHUTENBHBIE U YTOYHSIOMINE BOMIPOCH! € IEJIbI0 BBISCHEHHS UX MO3UIHIH 110 CYLIECTBY 00CYKIaeMbIX
npobiieM, a TakKXe IOOUIPATH BBICTYIUICHHME € MeCTa B BHMJE KpaTKuX jgonojHeHui. Ha 3anATusx
POBOAUTCS OTPAbOTKA MPAKTHUECKUX YMEHUH 110J] KOHTPOJIEM IPEernojaBaTess



8.3. MeToauYecKkHe peKOMEHAALMH CTyJeHTaM N0 OPraHu3aluy CaMOCTOATEebHOMH
pa6oThl.

[Ipuctynas kK M3ydyeHUIO HOBOH y4eOHOW JMCUMIUIMHBI, CTYJIEHTBI JOJKHBI O3HAKOMHMTBCS C
yuyeOHOM mnporpaMMoi, y4eOHOM, Hay4YHOM M METOAMYECKOM JIMTEepaTypoi, uMelolleiics B Oubimnoreke
YHUBEPCUTETa, BCTPETUTHCA C MpenojaBareieM, BEAYIMM IUCHUIUIMHY, TMOIY4YUTh B OuOIHOTEKe
pPEKOMEH/I0BaHHbIE y4eOHMKM U  y4eOHO-MeTOoJMYecKHe MOocoOMs, OCYILEeCTBUTh 3allMCh Ha
COOTBETCTBYIOIIUI KypC B Cpe/ie JIEKTPOHHOr 0 00y4YeHHsI YHUBEPCUTETA.

['nyOuHa yCBOEHUs AUCLMIUIMHBI 3aBUCUT OT aKTUBHOW M CUCTEMAaTHYECKOW pabdoThl CTyAEHTa HA
JeKIUAX M TPAKTHUUCCKUX 3aHATHAX, a TaKKEe B XOJAEC CaMOCTOATEIbHOH padoThl, MO H3YYCHHIO
PEKOMEHI0BaHHOM JINTEPATY PHI.

Ha JICKIUAX BaXHO COCPEAOTOYUTL BHHUMAHHE Ha €€ COACPKAHUU. DTO IOMOXKET Jqyqdmie
BOCIIPHHMMATh y4eOHBI MaTepuaa U YACHUTH B3aHMMOCBA3b NpOOJEM 1o Beel aucuurniarnHe. OCHOBHOE
cojiepyKaHue JIKIMH 1iesiecoo0pa3Hee 3aluchiBaTh B TETPAJAH B BHJIE KJIIOYEBBIX (ppa3, NOHATUN, T€3UCOB,
0000111eHH, cXeM, OMOPHBIX BbIBOAOB. HeoOxoaumo obpaiath BHUMaHHWE HAa TEPMHUHBI, (POPMYJIHPOBKH,
PacKpbIBAIOLIME COAEPKAHUE TeX WJIM MHBIX SBJICHHI U MPOLECCOB, HayYHbIE BBIBObI U MPAKTUYECKUE
PEKOMCHAALINH. JKenmatenbHO OCTABISATH B KOHCIEKTaX I0JisI, Ha KOTOPBIX JA€JIaTh IIOMCTKH U3
PEKOMEHIOBAaHHOW  JINTEPATyphbl, JOMOJHAIOLICH MarepHajl MpPOCIYLIAHHOM JIeKIMHM, a TaKKe
MNOAYCPKHUBAKOIIUEC OCO6y}O BAXXHOCTb TCX HMJIM HHBIX TCOPECTHUUYCCKUX nmonoxenuii. C HECIbKO YACHCHHA
TCOPETHUECKUX TOJTOKCHUH, pa3pelIeHUs] CHOPHBIX CHTyallMii HEOOXOJMMO 3ajaBaTh IPENoAaBaTellio
yrouHsiomme Bornpochl. st 3akperyieHust copepiaHusi JIEKUUMU B NaMsITH, HEOOXOAMMO BO Bpems
CaMOCTOSITENILHOW pabOThl BHUMATENBbHO IMPOYECTh CBOH KOHCIEKT W JIOMOJHHUTH €ro 3amucsiMu M3
yu4eOHHMKOB M PEKOMEH/10BaHHOM IHTepaTypbl. KOHCIIEKTHpOBaHNE YNTAEMBIX JIEKLIUHA U UX TTOCIEAYIOIas
nopaboTka crocodcTByeT Oosee rirydOKOMY YCBOCHHMIO 3HAHUM, M MOJITOMY SIBIISIFOTCS Ba)XHOH (opMoi
y4eOHOMH JAeSATeIbHOCTU CTYAEHTOB.

MeToanyeckue yKa3aHHus JJIsl CAMOCTOATEIbHOM padoThl 00y4aK0IHXCH

[Tpounoe ycBOEHHE M JOJTOBPEMEHHOE 3aKperuieHHe ydeOHOro maTepuaa HEeBO3MOXKHO 0e3
NpPOYMaHHON CaMOCTOATENbHOM paboTel. Takas pabora TpeOyeT OT CTy/JeHTa 3HAUUTEIBHBIX YCHUIIHH,
TBOpPYECTBA U BBICOKOM OpraHu30BaHHOCTU. B Xoje camocTosiTe/lbHOW padoThl CTYNEHTHI BBINOJHSIOT
CIICAYIOIME 3aJa4yM: J0opadaThIBAIOT JICKLIHH, M3YYalOT PEKOMEHJIOBAaHHYIO JIUTEPaTypy, TOTOBATCS K
NPAaKTUYECKUM 3aHATUSAM, K KOJJIOKBUYMY, KOHTPOJIbHBIM paboTaM MO OTAENbHBIM TeMaM JUCLIMILIMHBI.
[Tpu sTom >¢dexTHBHOCTL yueOHOI AEATEIBHOCTH CTYJEHTAa BO MHOIOM 3aBHUCHT OT TOrO, Kak OH
pacropsAUICs BbIICICHHBIM JJIsl CAMOCTOSATEIBHON PabOThI 010/ IKETOM BPEMEHH.

Pe3ysibTaToM camMoCTOATENbHONW PabOThI SBISETCS MPOYHOE YCBOEHHE MAaTEPUAJIOB I10 MPEAMETY
COTJIaCHO MPOrpaMMbl JUCUHUIUTHHBL. B utore 3Toit paboTsl hopMupyroTcs npodeccuoHaabHbIe YMCHUS
KOMIIETEHIIUH, PA3BUBAETCS TBOPUYECKUH MOJIXO0/ K PEIICHUIO0 BOSHUKIIUX B XO/e y4eOHOU JesTelbHOCTH
HpO6HCMHbIX 3aaa4, moABJIACTCA CaMOCTOATCIbHOCTH MBIIIJICHH .

Pemenue 3anay

Hpu CaMOCTOATCIIbBHOM PCHICHUH 3aJa4 HYXKXHO 00OCHOBBIBATH K&)I(I[blﬁ 9Tall peuICHUs, UCXOAA U3
TCOPETHUECKUX TOJIOKEHUH Kypca. Ecu ¢cTy1eHT BUANT HECKOIBKO MyTeil penieHus mpoodieMsl (3a1aun),
TO HY)KHO CPaBHHUTb MX M BbIOpaTh caMblii paliMoHasbHBIN. [Toe3H0 10 Hayasa BBIYMCIECHUNH COCTABUTH
KpaTKHii NIJIaH pelIeHus NpodiieMsl (3a1aum).

Pemenne mnpoOiieMHBIX 3a7ady WM TNPUMEPOB CIEIyeT H3JaraTb MOAPOOHO, BBIYMCICHHUS
pacronaraTb B CTPOrOM TOPSJKE, OTAEAsA BCIIOMOIaTe/IbHbIC BHIYMCICHUS OT OCHOBHBIX. Pemienus npu
HEOOXOAMMOCTH HYKHO COIPOBOXk/1aTh KOMMEHTapUsIMH, CXeMaMH, YePTEKaMU U PUCYHKAMHU.

Crnenyer MOMHUTB, 4YTO pELICHUE KaXJA0M Y4eOHOW 3aJauu  JOJIDKHO JIOBOAHUTHCS [0
OKOHYATEJIbHOT'0 JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT yCIOBHE, H 110 BO3SMOKHOCTH € BBIBOZOM.

[Tony4yeHHBbIN OTBET CIEAYET MPOBEPUTH CIOCOOAMHU, BHITEKAIOIIUMHU U3 CYLIECTBA JaHHOH 3a/1a4u.
[Tonesno Ttakke (ecim BO3MOXKHO) pellaTh HECKOJBKHMH Ccroco0aMu M CpPaBHUTH IOJTy4EHHbIE
pe3yJbTaThl.



Pemienue 3azad JaHHOrO THUIIA HYKHO NPOAOIDKATH 0 NPHOOPETEHUs TBEPIbIX HABBIKOB B HX
PELLICHUH.

3ajaya — 93TO Ilesb, 3aJaHHas B OIpPEJCJICHHBIX YCIOBHUSX, PEIICHUE 3aJadyd — IIPOIecC
JIOCTUIKEHUS IOCTABIICHHOM 1I€JIM, TOMCK HEOOXOAUMBIX Il 3TOr0 CPEJICTB.

ANTrOpUTM peLICHUS 3a/1ay:

1. BHumaTenbHO NpouYMUTATE YCIOBUE 3aJaHUsi U YSICHUTE OCHOBHOH BONPOC, NPEACTaBbTE
MIPOLIECCHI U SIBJICHUS, OTIMCAHHBIC B YCIIOBUH.

2. TloBTOpHO NPOYTHUTE YCIOBUE VIS TOro, 4roObl YETKO MPEACTAaBUTbL OCHOBHOW BOIIPOC,
npoOJieMy, 11eJIb PEeIIeHHs, 3a/IaHHbIC BETMYUHBI, OMUPasCh Ha KOTOPbIE MOKHO BECTH MOUCKH PELICHUS.

3. [TpousBeauTe KpaTKyrO 3alMCh YCIOBUS 3a/laHHS.

4. Ecmi Heo0X0IMMO COCTaBbTE TAOIUIY, CXEMY, PUCYHOK MITH YEPTEK.

5. Onpenenure METO/L peIICHHs 3aaHusl, COCTaBbTE IUIaH PELICHMS.

6. 3anuIunuTe OCHOBHbBIE OHATUS, (POPMYJIbI, OMMCHIBAIOLME [IPOLIECCHI, MPEIJIOKEHHbIE 3a1aHHOM
CHUCTEMOM.

7. Haitaure peuienue B 001IEM BH/IE, BbIPa3UB UCKOMbIE BEJIMYMHBI YEpe3 3a/laHHbIE.

9. [TpoBepbTe NPaBUIBLHOCTH PELICHUS 33/ 1aHUSL.

10. IIpon3sBeuTe OLEHKY peajibHOCTH MOJIYYEHHOTO PEeLIECHHUSI.

11. 3anumuTe OTBET.

9. Pa3pa6oTyuK (pa3paGoOTYUKH) NPOrpaMMBbl.

A.¢.-M.H. 3emuiaHas E.B.



