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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmszanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enssMu OCBOCHUS TUCITUTIIMHBI (MOAYJIs1) «METOBI U CPEACTBA
BBICOKOITPOU3BOAUTEIIBHOTO MMPOTPAMMHUPOBAHUS» SBJISIOTCS O3HAKOMJICHUE CTY/ICHTOB C
METOJaMH U CPEJICTBAMH BBICOKOIIPOU3BOIUTEIHLHOTO TIPOTPAMMHUPOBAHHMS, C OCHOBHBIMHU
MPUHITAIIAMH [TapaJIeILHOTO TPOrPaMMHUPOBAHMS, BUAAMH COBPEMEHHBIX
BBICOKOITPOU3BOAUTEIIBHBIX CPEJICTB BHIYUCIUTEIILHOW TEXHUKHA U METOJAMKAMHU OIEHKH MX
MIPOU3BOIUTEIIHHOCTH.

JInst mOCTHKEHUS TTOCTaBICHHOM 11e7TH B Kypce «MeTobl U CpeIcTBa
BBICOKOITPOU3BOAUTEIIBHOTO MMPOTPAMMUPOBAHUS» PEIIAIOTCS 3aa4H:

- U3yYCHHUE METOJIOB M CPEJICTB BHICOKOITPOU3BOAUTEIIBHOTO MPOTPAMMHUPOBAHNS;

- U3yYCHHUE OCHOBHBIX MPUHITUIIOB MAPAIIETHFHOTO MPOrPaMMHPOBAHHUSI C
HcIonb30BaHueM Texnosiorun OpenMP;

- U3yYCHUE BHJIOB COBPEMEHHBIX BBICOKOIIPOU3BOAUTEIBHBIX CPEJICTB
BBIYMCIIUTEIILHON TEXHUKH U METOJIMK OIICHKH UX TPOU3BOJIUTEILHOCTH.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

Jucnuminaa Metozsl U cpeacTBa BbICOKOIIPOU3BOAUTEIBHOTO TPOrPaMMUPOBAHMUS
BXOJIUT B YaCTh Y4€OHOTO TIaHa (pOpMUPYEMYIO yHaCTHUKaMHU 00pa30BaTeIbHBIX
OTHOIIEHUH 00pa30BaTEIbHOIN NPOTrpaMMmBbl.

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

[{u¢poBble TEXHOJIOTUN HAYYHBIX HCCIEA0BaHUN

3uanus (yMEHUs, BJIaJICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOAUMBI JJI U3YYCHUS TUCIUILIAH/TIPAKTHK:

BrimonHeHue 1 3amuTa BeITYCKHONM KBAIU(DUKAITMOHHOM paboThI

TexHomorust pa3pabOTKX MPOTPaMMHOTO 00eCTIeUeHUS

[IporpammHuoe obecrieueHune it peaaTn3aiui MOJIEIeH MaTeMaTHIeCKON (PU3UKU

3 Komnerenuuu o0yyaromerocsi, popmupyemblie B pe3yJjibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHus

B pe3ynbrare ocBoeHUs AUCUUILUIMHBI (MOAYs) «MeTosl U cpeacTBa
BBICOKOIIPOU3BOJUTEIBHOTO IPOrPaMMHUPOBAHU» 00yYaOLIUics JOIKEH 001a1aTh
CIIEYIOIUMU KOMIIETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JAOCTHIKCHUA KOMIICTCHIINN

[1K-7 Obnanaer cnocoOHOCTBIO K YIIPABICHUIO MPOIIECCOM, BHYTPEHHHUX MPAaBUJII, METOAUK U
periaMeHTOB MPOBEACHUS PaboT Mo pa3paboTKe MPOrpaMMHOTO oOecrieyeHus

I1K-7.1 OrieHMBaeT KaueCTBO yIpaBJIEHHs IPOBEACHUsS paboT 1o pa3paboTke
IPOTPaMMHOT0 00ecrieueHus!




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

qucIe:
— KOHTaKkTHast pabora — 37,15 akas. yacos:
— ayauTopHas — 34 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. 4acos;

— camocTosTenbHas pabora — 35,15 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTta E z ®dopma Tekyero
o =
B B aKaJ. yacax 5] Bn KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A . P Kox
g & © | camocrosiTenpHON |  ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 e o . | xoMnerenyu
O g g padoThI TIPOMEKYTOYHOM
mab. | mpakT. | 3 aTTeCTaluu
Tlex, 3aH 3aH 5 g
1. Kimaccuduxanus
BBICOKOIIPOM3BOIUTENBHBIX
CPEIICTB BBIYUCIHUTEIBHOM
TEXHHUKH 110 00J1aCTIM
IMPpUMCHCHUS.
1.
1.1 INonsaTne
CamocTosiTenbHOe
BBICOKOTIPOM3BOIUTEBHBIE HBVICHIE
Cpe/ICTBa BHIYUCIHTEIHHOM qg6ﬁoﬁ .
TexHukU. [lepconanbHbIe 1 4 yHa Hoil VYerHbIi onpoc MK-7.1
KOMITBIOTEPHI U pabouune nmesz . (cobecenoBanue). '
CTaHIUH. X-TEpPMHUHAIIBI. ) PE 60¥§ c.
Cepsepsl. MelH(ppeimbl. BHG.KTpOHHLIMI/I
KiactepHbie apXuTeKTypBI.
p P M OubIMoTEeKaMH.
1.2 MHorormpomeccopHbie
cucreMsl. Knaccudukanus
CHCTEM MapayjenbHON
00pabOTKHU TaHHBIX. 2 1
MHOTOMNpoLEecCopHbIe '
. CamocTosiTensHoe
CHCTEMBI C OOILeH 1 HEVACHHC
JIOKAJTbHOM TaMSATHIO. ey6Hoﬁ .
CucTeMbl BEICOKOU 1 4 y:a Hoit YcTHbIl ompoc K-7.1
TOTOBHOCTH U nmey:n o (cobecenoBanue). '
0TKa30yCTONYHBBIE 2 P§6o¥g c.
cuctembl. OCHOBHBIE ’
JNIEKTPOHHBIMHU
onpeznenenus. [logcucremsl
N N OubIMOTEKAMH.
BHEUIHEH MaMsATH BBICOKOH
roToBHOCTH. TpeboBanus,
MIPEABSBISIEMBIE K CHCTEMaM
BBICOKOW TOTOBHOCTH.
Hroro no paszaeny 2 8
2. Obume TpedoBanus,
HpeNbSBISIEMbIE K COBPEMEHHBIM
BBIYHCIIUTENBEHBIM CHCTEMaM.
OreHKa IPOU3BOAUTEIILHOCTH




BBIYUCJIIMTCIIbHBIX CUCTCM

2.1 OTHOIIEHHE CTOUMOCTE /
MPOU3BOUTEILHOCTb.
Hanexxuocts u
OTKa30yCTOHYHUBOCTb.
MacmrabupyemMocTs.
COBMECTUMOCTh U
MOOHIILHOCTE
MPOTPAMMHOTO
obecrieueHus.

1.
CaMOCTOSTENbHOE
U3y4eHHue
yueOHO U
Hay4YHOU
JUTEPATYPBHI.
2. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.

VYcerHbI# ompoc
(cobecenoBanue).

[K-7.1

2.2 O0wmue 3aMe4aHusl.
CpaBHEHHE KOMITUIISITOPOB
COBPEMEHHBIX SI3bIKOB
MIPOTPaMMHUPOBAHHS
BBICOKOTO YPOBHS H MX
BIIMSTHHE HA
npomsBoauTensHOCTE [1K.

1.
CamocrosTenbHOE
U3ydeHHE
yueOHOi u
HaY4YHOU
JUTEPATYPEI.
2. Pabota c
JNIEKTPOHHBIMHU
OubIMoTEKAMHU.
3. [MogroroBka k
CEeMUHAPCKOMY,
PaKTUIECKOMY,
nabopaTopHO-
MIPAaKTHYECKOMY
3aHATHIO.

4. Bommonuenue
MPAKTHIECKUX
pabort (perieHue
3azad,
IIHUCbMCHHBIX
paboT u T.1.),
MIPETYCMOTPEHHBI
X paboueit
[IpOrpaMMoi
JUCLIUIIJINHBI.

1. YcTHbli onpoc
(cobecenoBanue).
2. [Iposepka
HHIUBUTYaJIbHBIX
3aJaHui.

MK-7.1

2.3 MIPS. MFLOPS.
SPECint92, SPECfp92.
SPECrate_int92,
SPECrate_fp92. TPC-A,
TPC-B, TPC-C. AIM.

1.
CamocTosiTensHOe
U3yueHHE
yueOHOi u
HaY4YHOU
JUTEPATYPBI.
2. Pabota ¢
ANIEKTPOHHBIMHU
OubIMOTEKAMH.
3. [loaroroBka k
CEMHHApPCKOMY,
MPaKTHYECKOMY,
nabopaTopHo-
MIPaKTHYECKOMY
3aHSTHIO.

4. BeimoHeHuE
MPaKTUIECKUX
pabort (perieHue
3ajad,
MHCHMEHHBIX
pabot u T.11.),
MIPEAYCMOTPEHHBI
X paboueii
MPOrpaMMoit
JHCIUIUINHEL.

1. YcrHbli onpoc
(cobecenoBanue).
2. [Iposepka
WHIUBUAYaJTbHBIX
3aJlaHuH.

IK-7.1

HWroro no pazneny




3. Metozsl U cpencTBa
BBICOKOTIPOH3BOIUTEIEHOTO

POrpaMMHUPOBAHUSL.
1.
CamocrosTensHoe
H3y4YeHHe
yueOHOI 1
HayJHOU
JIATEPaTypHL.
2. Pabora ¢
JNEKTPOHHBIMU
Ooubimorexamu.
3. IToaroroBka k
3.1 OcHoBBI CEMHHAPCKOMY, 1. YcrHsIit onpoc
MHOTOIIOTOYHOTO MPAKTHIECKOMY, (cobecenoBanue).
MPOrpaMMHUPOBAHUS HA nabopatopHo- 2. ITpoBepka TIK-7.1
npumepe Threads (Win OPaKTUYEeCKOMY | HHIMBUAYaJIbHBIX
API). 3aHATHIO. 3aJIaHHH.
4. BrimnonHenue
MPaKTUIECKUX
pabort (pemieHue
3ajad,
ITUCEMEHHBIX
pabor u T.11.),
MPeTyCMOTPEHHBI
X paboueit
IpOrpaMMon
JCIUTUIAHEIL.
1.
CamocrosTenpHoe
n3ydeHue
3.2 Texnonoruu, yien
yueOHOil u .
OpPHEHTHUPOBAaHHEIE Ha . VYcTHBIH onpoc
Hay4YHOM IK-7.1
KJIaCTEPBI/CYIIEPKOMITBIOTED (cobecenoBanue).
JIUTEPATYPHI.
bl. Texnomorus MPI.
2. Pabora ¢
JNIEKTPOHHBIMU
OuOIHOTEKAMH.
1.
CaMmocrosTensHoe
3.3 TexHOJIOTHH,
U3y4YeHHE
OpPHEHTHUPOBAaHHEIE Ha .
yaeOHOI 1 o
HCIIOJIb30BAaHUE N YerHbIi onpoc
HayJHOU TIK-7.1
rpauecKix MpPOLECCOPOB. HTEPATVDEL (cobecenoBanue).
Texnomoruu NVIDIA 5 P§60_};§ c.
CUDA, OpenCL. ‘
JNEKTPOHHBIMHA
OuOIMOTEKAMH.
1.
3.4 TexXHOJIOTHH, CaMocCTOATeIbHOS
OpPHEHTUPOBAHHEIC Ha n3y4YeHUe
MHOTOSI/ICPHBIC 4eOHOH U .
s1ep y N YcTHbIl ompoc
LEHTpaIbHbIE MPOIIECCOPHI. Hay4YHOU TK-7.1
(cobecenoBanue).
Texuonoruu OpenMP, Intel JIUTEPATYPHI.
(Intel Cilk Plus, Intel TBB, 2. PabGora ¢
Intel ArBB). JNEKTPOHHBIMU
OubIroTEeKaMHU.
Hroro no pazzaery
4. MapannensHoe
MIPOrpaMMHUPOBaHHE C
UCIIOJIb30BAHUEM TEXHOIOTHH
OpenMP.
4.1 bazoBas MoIemNb 1. 1. Ycruslit ompoc K-71
MHOTOIIOTOYHOTO CamocrosarensHo | (cobecemoBaHue). '




MPOTPaMMHUPOBAHUS C
nomorursio OpenMP.
CTpyKTypa HporpaMmsl.
ITocnenoBarensHbIe,
napajuieNbHbIe 1
KPUTHYECKUE CEKIINH.

€ U3y4YCHUE
y4eOHOI
HayJHOU
JIUTEPaTypHL.

2. Pabora c
JNEKTPOHHBIMU
Ooubimorexamu.
3. IToaroroBka k
CEMHUHAPCKOMY,
MPAKTHIECKOMY,
nabopatopHo-
MPAKTHIECKOMY
3aHSTHIO.

4. BeimosHeHue
NPaKTUIECKUX
pabort (pemeHue

3ajad,
MTUCEMEHHBIX
pabort u T.11.),
NpeTyCMOTPEHHBI
X paboueii

IpOrpaMMon

JTACIUTUTAHBI.

2. [Iposepka
WHAWBHUTYaJIbHBIX
3aJIaHuH.

4.2 Pa3nensemble u
JIOKaJIbHbIE IOTOKOBBIE
nepeMeHHsle. bappepsl.

1.
CamocrosTensHoe
n3ydeHue
yueOHO u
Hay4HOU
JIUTEPATYypPBHI.
2. Pabora ¢
JNIEKTPOHHBIMU
OUOIHOTEKAMH.
3. I[loaroroska k
CEMHUHAPCKOMY,
MPaKTUIECKOMY,
5,15 nabopaTopHo-
MPAKTUYECKOMY

3aHSTHIO.
4. Beimonnenue
MIPaKTHIECKUX
pabort (perieHue
3ama4,
MHCbMEHHBIX
pabor u T.11.),
MPEIYCMOTPEHHBI
X paboueit
TporpaMMon
JACIUTUTAHEI.

1. YcrHbIi ompoc
(cobecenoBanue).
2. IIpoBepka
WH/IMBUTYaJIbHBIX

3aJaHUH.

K-7.1

Wroro no pazneny

13,15

Hroro 3a CEMECTP

17

17

35,15

OK3aMCH

HToro no nuCuMIUIMHE

17

17

35,15

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpraHU3aIMI0 00PA30BATEIBHOTO MPOLECCa U MPEATOJIATAIONINE TPSIMYIO TPAHCIISIHIO
3HAHUU OT MPENOJABATEINS K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranuzamnus yaeOHoi paboThl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpeanosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHHE yUEOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYIECHTOB.

@DopMbl YUEOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTHM TPOOIEMHOI0 00y4eHus:

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HampaBJIeHHas Ha PelIeHne KOMIIJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a7jauu, TpeOyrowiei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

6 YueOHO-MeTOAMYECKOE 00ecrieueHHe CaMOCTOATEeIbHOM PadoThl 00y4ar0IHMXCH

[IpencraBieHo B npusoxeHuu 1.

7 OueHo4HbIe CpeAcTBA IJIsl IPOBeAeHHUS IPOMEKYTOUHON aTTeCTaAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHoO-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 00ecnieyeHHue TUCIHUIINHBI

a) OcHoBHas JUTEpaTypa:

1. Makcumos, H. B. Apxutektypa 9BM 1 BolunciauTenbHbIX cucreM: YueOHuk / H.B.
Maxkcumos, T.JI. [Tapteika, M.W. [TonoB. - 5-€ u3z., nepepad. u gom. - Mocksa :
®opym:HUIL UTHOPA-M, 2013. - 512 c.: un.; . - (IIpodeccrnonanpHoe oOpazoBanue). ISBN
978-5-91134-742-0. - Tekct : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/405818 (mara obpamienus: 29.10.2020). — Pesxum
JOCTYTIA: 110 TOJATHKCKE.

2. Hemntorus, C. A. IlapannenbHoe NporpaMMUpPOBaHUE ISl MHOTOIIPOLIECCOPHBIX
BeIUKCIUTENbHBIX cucTeM: ITocooue / Hemutorun C.A., Ctecuk O.J1. - CI16:BXB-
[TetepOypr, 2014. - 397 c. ISBN 978-5-9775-1877-2. - TekcT : anekrpoHHsbIid. - URL:
https://znanium.com/catalog/product/940180 (nara obparienus: 29.10.2020). — Pexum
JOCTyTA: 110 MOJIHUCKE.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Kapenoga, E. J[. OCHOBBI MHOTOITOTOYHOT'O Y NAPAJLIEIBHOTO IPOrPAMMHUPOBAHMS:
Y4ebnoe mocobue / Kaperosa E.JI. - KpacHosip.:CDYVY, 2016. - 356 c.: ISBN 978-5-7638-
3385-0. - Tekcr : anekTponnbIid. - URL: https://znanium.com/catalog/product/966962 (nara
obpamenust: 29.10.2020). — Pexxum gocTyra: 1Mo moAmucKe.

2. ®enotos, . E. Monenun napaimensHOro nporpaMmupoBanus: [paktuyeckoe
nocobue / ®egoros U.E. - Mocksa :COJIOH-IIp., 2017. - 392 c. (bubnuoreka
npodeccuonana)ISBN 978-5-91359-222-4. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/858609 (xara obparenus: 29.10.2020). — Pexum
JOCTYHa: 1O MOAMHUCKE.



B) MeToanueckue yKazaHusi:

1. Kanuraes, A.H., Eropoga, JL.I'., Topuunckuii, B.E. Metoas! u cpeacrtsa
BBICOKOITPOU3BOIUTEIBHOTO TIporpaMmmMupoBanus (mpaktukyM): [lpaktukym / Kanutae
A.H., Eroposa JL.I'., Topunnckuii B.E. - M.: ®I'YIT HTL] «Mupopmpeructp», 2022. Ne roc.
per. 0322203063.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

MS Visual Studio
2017 Community [cBo6oaHO pactpoctpansemoe [10 OeccpouHo
Edition
JetBrains IDEA
Community cB00OOIHO pactpocTpansemoe [10 0eccpouHo
Edition

IIpodeccuoHanbHbIe 6a3bI JAHHBIX U HH(POPMALMOHHbIE CIPABOYHBIE CHCTEMBI

HazBanwue kypca Ccpuika

®denepalibHOE TOCYIAPCTBEHHOE OI0IKETHOE
yupexaenne «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBINIJICHHONW COOCTBEHHOCTH»
Hanmonanenas nHGOpManmoHHO-aHATUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc Haydroro nutuposanust | https://elibrary.ru/project_risc.
(PUHI) asp

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHNE AUCIUIIINHBI BKIIOYALT:

1. JlexiuoHHas aynutopus aya. 282. MyiabTUMeIUNHbIE CPEICTBA XpPaHEHUS,
neperayv U MpeacTaBiIeHUs] HHPOpMAIUH.

2. Komnetorepnslie kiaccsl LlenTpa napopmanmonnsix texuonoruit ®I'bOY BO
«MTI'TY». [lepconanbHbIe KOMIBIOTEPHI, 00HETUHEHHBIE B JJOKAIBHBIE CETH C BBIXOJIOM B
Internet, ocHaieHHBIE COBPEMEHHBIMU ITPOTPAMMHO-METOANYECKUMH KOMILJIEKCAMH JIJIst
pelieHns 3a/1a4 B 00J1aCTH HUHPOPMATUKU U BBIYUCIUTEIBHON TEXHUKH.

3. AynuTopuu Al CaMOCTOSITENIbHOM pabOThl: KOMIIBIOTEPHBIE KIIACChI; YUTAJIbHBIE
3anel 6ubauorexu. Bee kiaccel YUT u ACY ¢ nepcoHanbHBIMU KOMIIBIOTEPAMHU, BBIXO/IOM B
HNHTepHeT U ¢ 1OCTYNOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENBHYIO CPEIy
YHUBEPCUTETA.

4. Ayautopuii Juisi TPYHIOBBIX U HHIAUBUAYAIbHBIX KOHCYJbTAIN, TEKYIIETO
KOHTPOJIS ¥ IPOMEXXYTOUHOU arrectanuu. Ayn. 282 u kimaccet YUT u ACY.

5. [Tomerenust 1y1st CaMOCTOSATEIBLHOM pabOThI 00YJAIONITUXCS, OCHAIIIEHHBIX
KOMITbIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHHUS K ceTu «VHTepHEeT» U HalTnuheM
J0CTYIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay opranusanuu. Kiacce
YUT u ACY.

6. ITomemenust [y XpaHeHUs U IPOYUIAKTUYECKOTO OOCITYy>KUBAHHSI y4eOHOTO
obopynoBanus. LleHTp HHPOPMALMOHHBIX TEXHOIOTUN — ayn. 372.



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0UXCs

[To mqucuummne «MeToabl U CpeliCTBa BHICOKOMPOU3BOIUTEIFHOTO TPOTPAMMHUPOBAHUS
IpeyCMOTPEHa ayIUTOpHAs U BHEAYJAUTOPHASI CAMOCTOSATENbHAA PaboTa 00YJarOIINXCS.

AyInuTOopHas caMmocTosiTeNbHasi paboTa CTYACHTOB IMpEIoJaraeT BBINOJHEHHE padoT Ha
NPaKTHYECKUX  3aHATHUAX. BHeayauTopHas  camocTosiTenbHas pabora  0Oydaromruxcs
OCYILIECTBIIICTCS B BUJIE U3YUCHUS JIUTEPATYPhI [0 COOTBETCTBYIOIEMY Pa3Jielly ¢ IpopabOTKOM
MaTrepuaa IpH NOATrOTOBKE K C/1aue 3K3aMeHa M0 JaHHOW JTUCIUILTIHE.

ITpumepHble nHAMBUAYaNbHbIE 3a0anus (U13):

N3 Nel. CpaBHeHHe KOMIWISTOPOB COBPEMEHHBIX fI3bIKOB NMPOrpaMMHUPOBAHMS
BbICOKOT0 YPOBHS U UX BJIMsSIHUE HA NMPou3BoAuTebHOCTH TTK.

Pemmthb 3amaun Ha 3 Tpex A3bIKax MPOrpaMMHUPOBAHUS, OLIEHUTh KA4eCTBO CIIEIaHHbBIX TPOrpaMM

Y TIPOBECTH CPABHUTEIIbHYIO XapaKTEPUCTHUKY.

YcnoBue 3amay:

1. CocraButh aNropuT™M W MPOrpaMMy, KOTOpPHIE BBOIST TPAHUIIBI HATYPAIbHBIX N-3HAYHBIX
Yrcel M W3 ITHX 4YHCEJ IeYaTaloT TOJIbKO Te, HU(PBl KOTOPBIX SBIAIOTCS COCEIHUMHU B
HaTypajabHOM psAny. [Ipon3BecTu mojcueT HaNeYaTaHHBIX YUCEI U OMPEICTUTh, CKOJIKO B HUX
YETHBIX U HEUYETHBIX.

2. CoCcTaBUTH aITOPUTM U MPOTPAMMY, KOTOPHIE B YUCIIOBYIO repeMeHHy0 N BBOAST OoJbIoe
yucino, (Harpumep, N=1000000), u onpenenuTs Bce «CoBEpIICHHBIe» Yrcia. «COBEpIICHHBIM»
Ha3bIBACTCS YUCIIO, PABHOE, CYMME BCEX CBOMX JICNUTENEH, HCKIIIOYasi caMo uncio. Hampumep:
28 = 1+2+4+7+14.

Buvinonnenue pabomei: IIporpaMMbl COCTaBUTh Ha 3 COBPEMEHHBIX S3bIKAX MPOrPaMMHUPOBAHUS

(manpumep, C++, C#, Object Pascal, Visual Basic, Java).

3aoanue: OUEHUTH KA4€CTBO MPOTPaMM U 3aHECTH PE3YJIbTaThl OIIEHKH B TAOIHUILY:

Bpewms BeinmonHeHUs ™, cex

S3BIK KonuuectBo

Kommberote o
P MIpOrpaMMHUpPOBaHUs HalJIEHHBIX YHCET

C y4eToM 0e3 yueta

nn nn

N-3HAYHOCTb yucjia N= JAuaria3oH 9YucCcCll

Object Pascal

OIITUMM3AI] OIITUMM3aI]

C++

Visual Basic

Obiject Pascal

C++

Visual Basic

N-3HAYHOCTb yuciaa N= JAraria3oH 9YucCCll

Obiject Pascal

C++

Visual Basic

Object Pascal

C++

Visual Basic

* - YYUTBHIBAETCS CPEHEE BPEMs BBITIOJIHEHUSI IPOTPaMMBI 110 3 SKCIIEpUMEHTaM, B ciydae, eCliu
BpeMsi HE MOXKET ObITh ompeneneHo (Hampumep, 0 Mc), ompenensieM CyMMapHOE BpeMs 3a M —
aKcriepuMeHToB (Hampumep, m = 100).

N3 Ne2. [Ipsimoe cpaBHeHnue npousBoauteabHocTu K.

s cpaBHenust mpousBoauTenbHocTy [1K peann3oBars TeCThl HAa BBIYUCICHUS C BEIECTBEHHBIMU
(T.e. IpOOHBIMM) YHWCIAMH W BBIUMCICHHUS C LEAbIMU yuciaamu. [l mpencraBieHHs




BCIIECTBEHHBIX YKCEI MOXHO Hcroyib3oBaTh Tl double (8 0Oaiit), a ansa nensix — DWORD
(unsigned long) (4 Gaiita).

1. Tecmul ¢ 6bluucnenuamMuU HAO YUCIAMU C NAABAIOWEU MOYKOU.

1.1. Beruucnenus uucna 7 ¢ nomomrsio psiaa 1 - (1/3) + (1/5) - (U7) + ... = (x /4).

Komnbrorep Bpewmst BbinonHeHus, ¢

1.2. Beruncnienne uaterpaia pyakuuu SiN(X) mpu 0< X <7 METOmIOM MPSIMOYTOJIbHUKOB.

Kommnsrorep Bpewms BelnonHeHus, ¢

2. Tecmul ¢ 6bruucienusmu Hao yeavimu yuciamu. Ilpu 3Tom, TecThl 00padaThIBAIOIINE MACCHBBI
JAHHBIX, HEOOXOJWMO TPOBOAMTH JUIA pa3HBIX pPa3MEPOB MAaCCHBOB, TaK KaK CKOpPOCTb
BBINOJIHEHUS TAKUX 337124 3aBUCHUT HE TOJIBKO OT BBIYUCIMTENBHON MOIIHOCTHU IIpolieccopa, HO B
HE MEHBIIEH Mepe M OT pa3Mepa M CKOPOCTH Kd3IA, CKOPOCTH MaMATH, 3(P(PEKTHBHOCTH
peanu3aluy Beeil oACUCTEMBI TAMSTH B LIEJIOM.

2.1. BoszBeneHue B KBagpaT €IMHUYHONW Marpuilbl. UTOOBI TOYHEE H3MEPUTH BpeMs JUIS
HEOOJIBIIMX MaTpUL], TECT BHIIOIHSIET pacueThl [0 HeCKoIbko pa3. Heo6xoanmo paccmoTpets 3
pasmepHocTH Matpuibl, Harpumep, 1000x1000 (a); 100x100 (6); 10x10 (B).

Komnerorep Bpews (a), ¢ Bpewst (0), ¢ Bpewmst (B), ¢

2.2. CopTupoBKa ICEBIOCITYYalHON TOCIEIOBATEIFHOCTH YHUCEN MY3bIPHKOBBIM METOJIOM.
HeoOxonumMo mpoBecTH omepanuio Ui TocleaoBaTenbHOCTEH pasHoit mmmHbel: 50000 (a)
anemenTtoB; 5000 (6); 100 (B). UtoObl TOuYHEe WU3MEPUTH BpeMs JId HEOOIBIINUX
MOCJIEIOBATEIBbHOCTEM, TECT BBIMOJIHSIET PACYEThI 110 HECKOJIBKO pa3s.

Kommnbrorep Bpewms (a), c Bpewms (6), ¢ Bpewms (B), ¢

2.3. BeruucneHnre CyMMBI BCEX MPOCTHIX YUcel, MeHbIINX, 4yeM N, rae N, B JaHHOM citydae paBHO
50000. OcoGeHHOCTh 3TOM 33/Ja4dl COCTOUT B TOM, YTO BCE JAHHBIE YMEIIAIOTCS B PETHCTpax
nporieccopa. Takum 06pa3oM, CpaBHUBACTCS UCKITIOUUTENEHO TPOU3BOIUTENEHOCTD SI/IEP.

Komnerorep Bpewms BeINOIHEHHUS, ©

Hns cpaBHeHusi  mpomsBomutTenbHocTH  [IK  HeoOxommmo  mpuBecTH — Tabnwily ¢
«HOPMHUPOBaHHBIMM» 3HAa4YeHUSAMH. TO ecTh 3HaueHus Oyay paccuuThiBaTh 1O (opmyie



v=vt-(h/1000) , rme vt - Bpems, monyueHHoe B Tecte, h - wactora mpomeccopa. Takum

o0pa3oM, Takoe 3HaYeHHE MOoKas3biBaia Obl JaHHas cuctema Ha yactote | ['T'w, mpu ycrnoBum
JMHEMHON 3aBUCUMOCTH ITPOU3BOIUTEIBLHOCTH OT YaCTOTHI.

KommbroTtep 1.1 1.2 2.1a 2.16 2.1B 2.2a 2.26 2.2B 2.3

N3 Ne3. ITapasiesibHOe MPOrpaMMHUpPOBaHUe ¢ HcnoJib3oBanneM WIinAPI.

HanucaTh MHOrONOTOYHYIO MpOrpaMMmy JUlsl BBIYMCICHHMS NPUOIMIKEHHOIO 3HAYEeHUS
MHTErpajia METOIaMH MPSIMOYTOJIbHUKOB, Tpameuii 1 napadosn (Mmeroq Cumiicona). IIporpamma ¢
IOMOILBI0 IMKJAa 3alyckaeT N IOTOKOB, KOTOPblE HAYMHAIOT BBIYUCIATH 3HAYCHHE
OTIpPEeNIeICHHOT0 HWHTErpaia MO 33JaHHOW (opMmyse, TIaBHBIM IMOTOK OXKHAAET 3aBEpIICHUS
BBIUUCIICHUH BCEMHU IOTOKAaMHM M 3aT€M BBIBOJUT 3HAu€HHE BBIYMCICHUN Ha 3kpaH. IloTokw,
paboTas mapaieNbHO, WCHOJB3YIOT MBIOTEKC JUIsi CHHXPOHH3AlMU BBIBOJIA B TEPEMEHHYIO.
[TapannenbHble BEIYUCIEHUS B IOTOKAX IPOU3BOJATCS C HEOOIBIINMU CIIy4alHBIMU 3aJIepKKaAMH.

Oyukuus CreateThread coszmaer B mamsiTé MPOCTPAHCTBO ISl 3allycKa IMPOIIECCOM €IS
OJIHOI MOTOYHOU (QYHKIUH.

Oynkuus CreateMutex peructpupyer B cucTeMe OOBEKT MBIOTEKC, HYKHBIH JUIS
CUHXPOHM3ALMU HapallieIbHbIX IPOLECCOB.

Oyukuus CreateSemaphore peructpupyer B cucreme 00bekT Cemadop, KOTOPBIN, TaKKe
KaK U MBIOTEKC, IOMOTaeT CHHXPOHU3UPOBATh MapajljiesIbHbIe IPOLIECCHI.

[TpoBepuTh pe3yibTaT BBIYUCICHUS C MOMOLIBIO MOIIPOTPAMMBI, COCTOSAIICH M3 OJHOTO
LUKJIA.

[Tpumep mpUOIMKEHHOTO PEIICHHUS HHTETpaja:

fsin(x)dmi%*sin(%).

N3 Ne4. TTapasiiesibHOe IPOrpaMMHUpPOBaHue ¢ McnoJib3oBannem OpenMP.

3aoanue 1. Beeoenue 6 OpenMP. Co3naiite KOHCOJIbHOE TTpritoskeHue B cpene Visual Studio 2010
¢ nogaepxkoit OpenMP.

Vrazanus k evinonnenuro 3aoanus:

Jna  BxmoueHuss nonpaepxkku OpenMP  ycraHoBuUTE JOIMOJHUTENbHBIE MapaMeTpbl
KOMITUJISILIMY TIPOEKTA:
* B riaBHOM MeHI0 BeiOepute Project-> Mus npoexma Properties
» B otkpsiBieMcs okae Beioepute Configuration Properties / C/C++ / Language. YcraHoBute

nust oni OpenMP Support 3nauenue Yes(/openmp). Haxmute kaonky OK. Cwm. puc.l.

examplel Property Pages ?

Configuration: | Active(Debug) v| Platform: |Active(Win32) ~| | Cenfiguration Manager...

4 Common Properties Disable Language Extensions No
Framework and References Treat WChar_t in Type Yes (/Zewchar_)
4 Configuration Properties Force Conformance in For Loop Scope Yes (/Zc:forScope)
General Enable Run-Time Type Information

Debugging T Ye- Uopen) .

VC++ Directories
4 C/Crn

Optimization
Preprocessor
Code Generation
Language
Precompiled Headers
Output Files
Browse Information
Advanced
Command Line

Linker

Menifest Tool

XML Document Generator

Browse Information

Build Events

Custom Build Step

Open MP Support
Enable OpenMP 20 language extensions.  (/openmp)

[ok ][ omena | [ mpumenme |

Puc. 1. Okno nacmpoiiku napamempos KOMNUIAYUU npoexma



3adanue 2. Hanummre nporpaMMmy, B KOTOPOH co3iaercss 4 HUTH U KaKJash HUTh BBIBOAWUT Ha
skpan ctpoky "Hello World!".

Vkazanus k evinonnenuro 3a0anus:

1. Co3pmaiiTe KoHCONbHOE TprIIokKeHue B cpene Visual Studio ¢ moxnepkkoit OpenMP.

2. Hamummure Ha s3pike C/C++ mporpammy, nedararonlyro Ha 3kpaH cTpoky «Hello
World!».

3. IoaxmrouuTe 3aroaoBOYHBIN (aitn omp.h ¢ pynkumsamu u nepemerasivu OpenMP.

Crpoka NOJK/II0UEHHs 3aroJI0BOYHOro0 (haiina:

#include <omp.h>

4. B ¢yHKIIMu main co3gaiTe mapajuiesibHy0 001acTh ¢ momombio OpenMP-aupekTuBbI
parallel. OGpaTuTe BHUMaHHe, YTO OTKpBIBatOIIascs (GurypHas ckoOKa W Ha3BaHHE TUPEKTUBBI
JIOJDKHBI HaXOIUThCs B pa3HbIX cTpokax! I[Tomecture xomanay BeiBosa crpoku «Hello World!»
BHYTPb IIapajuIeIbHON 00JIaCTH.

#pragma omp parallel

{
printf("Hello World"\n");

¥

5. 3ajaiiTe KOJTMYECTBO HUTEH B MapaJUIeIbHON 00JACTH OJTHUM M3 CIICIYIOUINX CIIOCOOOB:

Cnoco6 1. BezoBute ¢yHkuo omp set num_threads() mepen HavasoMm mnapamuieaIbHOU
obmactu. B kadecTBe mapamerpa YKaXHTE OJHO IIEJIO€ YHUCIO — KOJUYECTBO HHUTEH B
napaienbHOl 001acTH:

omp_set_num_threads(4);

#pragma omp parallel

printf("Hello World!\n");

h

Cnocob 2. Jlo6aBbTe k nupektuse parallel mapamerp num_threads(). B kauectBe mapamerpa
YKQ)KUTE OHO 11€J0€ YUCIIO — KOJTMYECTBO HUTEH B MapajuleIbHON 00J1acTH:

#pragma omp parallel num_threads(4)

printf("Hello World\n");

}
6. CKOMIWIMpYHTe W 3allyCTHTE Ballle MpuiokeHue. YoOeaurtech, uro crpoka «Hello World!»
BBIBOJIMTCSI HA SKPaH CTOJBKO pa3, CKOJIbKO HUTEH BbI 33/1aJ1M B MapajlIeIbHOW 00J1acTH.
3aoanue 3. UcnionszoBanue 6mbmuotekun OpenMP 1151 BeIUMCIeHUS ONpeie]IeHHOTO UHTeTpaia
(GYHKIIMM METOJaMH TIPSIMOYTOJILHUKOB, Tpamneluid, napadoj. BhIMOIHUTE CpaBHUTEIBHBIN
aHaJIM3 PEe3yJIbTATOB Pa0OTHI C PE3yJIbTATAMH, TIOYYCHHBIMHU B 33 aHuu Ne3.

CpasHumenvbHbll aHanus pe3y1bmamos

3HavyeHue U BpeMs BBIYMCIICHUS UHTErpaja GyHKIUN
Meton Beluncinenus 3Hauenus | Sin(x) (0<=x<=m)

UHTErpana QyHKIUN cpeactBamu WinAPI cpeactBamu OpenMP
3HA4YCHUE BpeMs 3HA4YCHHUE | BPEMsI

Meton npsIMOYTrOJIbHUKOB
Merop Tpanenuii
Merto mapaboi

N3 Ne5. PacnapaJuiesiuBanue BoIuuciaeHHii ¢ momoubo OpenMP.

3aoanue. Peanu3oBate U pacnapamiedanTs ¢ noMolibio OpenMP 3aaHHbIi anropuT™ (CoraacHo
BapHaHry).
Bapuanmet 3a0anuii

Pa3zmepHoCTh Tun 3JIEMEHTA

Ne Bapuanta
3aJa4u JAHHBIX

Anroputm




CoptupoBka MaccuBa c
1. 120 JlnnaHOE menoe pTHp o
nomo1bio Illelikep-copTupOBKU
2 20%60 3HakoBbIN KOpOoTKUK | COpTHPOBKA CTOJIOIIOB MAaTPHUIIBI
' LBl 110 BO3PaCTaHUIO
3 70 be33nakoBbIit CopTupoBKa MaccuBa METOJOM
' LEJIbIN I1y3bIPbKa
CoptupoBka MaccuBa METOJOM
4. 80 JnmHHOE 11enoe QuickSort (ObICTpAs
COPTHUPOBKA)
CoptupoBKa MaccuBa METOJOM
5. 50 Ienoe pTHD
[enna.
. CoptupoBka MaccuBa c
be33nakoBbIi
6. 90 - MTOMOIIIBIO COPTHUPOBKH
(13178
BCTaBKAMH
CopTupoBKa CTPOK MaTPHUIIbI IO
7. 70%90 JlnuHHOE 1ennoe pTHP p pun
BO3PAaCTaHUIO
8 030 3HakoBbIi KOpoTKUil | COpTUPOBKA CTPOK MATPUIIbI 1O
' LEJIBII yOBIBAaHUIO
9 90%60 be33nakoBbIi CoptupoBKa CTOJI0110B MaTPUILIbI
' LEJIBII 110 YOBIBAaHUIO
Yucno ¢ | llepeMHOXeHHE MaTpULL
10. 100x50 [UIaBaroIIE
3ansTON
CoptupoBka MaccuBa C
11. 100 JnuHHOE 1187108 MTOMOIIIBIO nUpaMUIATBHOM
COPTUPOBKH

N3 Ne6. OpenMP. MapaJjJieabHble METOABI PellieHHs] KPaeBbIX 3a/1a4.

3adanue. Ha ocHOBE MHOTOMIOTOYHOTO pacnapasuienuBanus (TexHonorus OpenMP) BeIMOTHUTD
BBICOKOTIPOU3BOMTEIBHYIO PEAM3alliI0 CETOYHBIX alTOPUTMOB DEHICHHS KpaeBbIX 3ajad
(3amaua Jlupuxnme s ypaBHeHus IlyaccoHa B KkBaapaTHO#W oOmactu). CpaBHUTH BpeMs
BBITTOJIHEHUSI U CKOPOCTh CXOAMMOCTH (T.€. YMCIIO WTEpalMii) MapajuIebHOTO ajJropuTMa ¢
HemapauIeTbHBIMU AITOPUTMaMU I Pa3MuYHBIX 3HaueHWH napamerpa N (KOJIUYECTBO Y3IIOB
CETKH).
[ToctanoBKa 3a1auu:
Kpaesas 3anaua lupuxie nis ypaBaenus [lyaccona:
AU(X:J’) = f(X'Y), (X,Y) €D,
u(x,y) = g(x,y), (x,y) €D,

3neck D — obmacts B R?, D — ee rpanuna, A= 0%/0x? + 02/0y? — nBymepHbIii omepartop
Jlanmaca. @ynkuuu f u g naHel, TpeOyercs Haiitu Qynkuuro u. [logoOHas kpaeBas 3amada
BO3HHMKAET TPH MOJCIUPOBAHUN YCTAHOBUBIIETOCS TEUEHHUS JKHIKOCTH, CTallMOHAPHBIX
TETUTOBBIX TOJIEH, MTPOIIECCOB TEIUIOTIEpEeIayr ¢ BHYTPEHHUMH HCTOYHHKAMH TeTlia | T. 1.
Jlist mpocToThl OyieM paccMaTpuBaTh B KadecTBe 0bmacTi D enuHuYHBIN KBagpar:
D= {(x,) ER?: 0<x<I, 0<y<1}.
OyHKIMH f U g ONIpeenM CIeAYIONIIM 00pa3oM:

(x.y)=0, (x,y) €D,

(x,0)=1—2x,

(0.y)=1-2y,

(2, 1)=1+2x,

1,y)=—1+2y.
I'paduk pemenus u(x,y) B JAaHHOM ciy4ae OyAET NPEICTABIATH COOOW THIEPOOINYCCKUI
napabosnons (censo).




N3 Ne7. Pemienne 3a1a4 HeCTAMOHAPHOM TEIJIONPOBOJHOCTH € MOMOIIBIO SIBHBIX H
HesIBHBIX Pa3HOCTHBIX CXeM.

3adanue. Ha ocHOBE MHOTONIOTOYHOTO pacnapasuienuBanus (Texaonorus OpenMP) BeimoaHUT
BBICOKOIIPOU3BOIMTEIBHYIO PEATU3aIIUI0 CETOUHBIX aJITOPUTMOB PEIICHHUSI KPaeBhIX 3ajad.
Bapuanmur 3a0anui:

1.

AmelnbCHUHBI B TEUEHHUE KOPOTKOTO BpPEMEHU MOTYT BBbIIECPKUBATh OTpPULIATEIbHbBIE
temriepatypbl. Ilpeamonoxum, uro anenbcuH auamerpoM 0,1 m (A=0,47 Bt/(m-Tpan),
¢=3800 [Ix/(xr-Tpam), p=940 Kr/M°) HMeeT HavyabHyI0 Temmeparypy +5 °C. Temmneparypa
Bo3nyxa BHe3anmHo mnamaer g0 -5 °C. IlocTpoutrh MareMaTH4ecKyr0 MOJEIb s
orpeziesieHus: MOMEHTa BPEMEHH, KOTJja TeMIepaTypa MOBEPXHOCTH anesIbCHHA JOCTUTHET
0 °C. Kod(pHuueHT TemooTnaun OT amelbcuHa K Bo3ayxy paseH 10 Br/(m%rpapm).
Pa3zpaboraTh uncneHHbIA METOJI pelieHus 3a1aun. Hanucats napauienbHyIo MporpaMMmy U
IPOBECTU €€ TECTUPOBAHHE JJISl PA3IMYHON Pa3MEPHOCTHU 33/a4H U YUCIIA HCIIOIb3YEeMbIX
MPOIIECCOB (ITOTOKOB).

Hauanphas temmeparypa xsnopBuHHIOBoro mapuka (A=0,15 Bt/(m-rpan), 0=8-10 MZ/C)
muametpoM 5 cm paBHa 90 °C. OH morpykaercs B 6aK ¢ BOJOH, UMEIOIIEH TeMIeparypy
20 °C. Kospduument teroornadn ot mapuka B Boge 20 Br/(m*rpax). Iloctponts
MaTeMaTHUYECKyI0 MOJeJb Mpolecca OXJaxaAeHus mapuka. Haltu Bpems mpeObIBaHUS
IapyKa B BOJE, 110 UCTEUEHHU KOTOPOro Temieparypa B ero uedrpe pocturuer 40 °C.
Pa3paboraTs urcneHHBIA METO/I pelieHus 3a1aun. Hamnucats napamuiensHyo IporpaMmmy u
NPOBECTU €€ TECTUPOBAHHUE VIS Pa3UYHBIX Pa3MEPOB BBIUYMCIUTEIBHOW CETKH W YMCIIA
UCIIOJIb3YEMBIX MPOIIECCOB (TIOTOKOB).

JluHHbI anromunneBsii (A=236 Br/(m-rpax), o =10 MZ/C) nunuHap auamerpom 0,6 m
uMmeer HavanbHyto TtemmepaTypy 200 °C. Ero BHe3amHO NOMELIAIOT B Cpeay C
temneparypoii 70 °C u kodpduieHToM Termioornayn 85 BT/(MZTpaI[). [TocTpouts
MaTeMaTHYECKyI0 MOZENb TpoIecca OXJIAXICHHUS HIHHApa. Pa3paboTaTh YHCIEHHBINA
METOA pelleHus 3ajaud. HammcaTe mnapasienpHyI0 MporpaMmy M TIPOBECTH €€
TECTUPOBAHUE JJIsI PA3IUYHBIX Pa3MEPOB CETKHM M YHCIIA HCHOJIb3YEMBIX MPOILIECCOB
(TOTOKOB).

JIuct OKOHHOTO cTekiIa uMmeer Tonmuuy 4 mm. Temmneparypa oanoit nosepxnoctu 0 °C, a
npyroii — +20 °C. Haiftu pacmpeneneHie TeMmepaTypbl 1O TOJIIMHE CTEKJIa depes
3aJaHHOe BpeMs, eciau TeMmmepaTypa 3a okHoMm ymnama Jo —10°C. 3anucath
MaTeMaTHYECKYIO ITOCTAaHOBKY 3aJaud. Pa3paboTaTh YMCIECHHBIN METOJ peIIeHUs 3a/1a4H.
Hanucate mapajuienbHyl0 NporpaMMy U TPOBECTH €€ TECTUPOBaHHME MJIS Pa3IMuHOU
TUTOTHOCTH y3JIOB BEIYHCITUTEIHHON CETKH M YHCIIa NCTIOIh3yEMBIX IPOLECCOB (TIOTOKOB).
CrteHka 0OJIBIIION TTeYH TOIUHON 1,5 cM m3rororieHa u3 uyryna (A =83,5 Bt/(m-Tpan), o
= 22-10° MZ/C). Temmneparypa ropsuero raza 1100 °C. KosdduimeHT KOHBEKTUBHON
TEIJIOOTJAYM Ha BHYTPEHHEW NOBEPXHOCTH CTeHKH 250 BT/(MZ-rpan). HapyxHas
MOBEPXHOCTh MEYM OKpyXkeHa BozayxoM c Temmeparypoir 30 °C u ko3 duimenTom
temootnaun 20 BT/(MZ'FpaJI). 3anucarh MOCTAHOBKY 3a/1a4M TEIUIONPOBOJHOCTH JJISI
CTEHKM M HaWTH pacrpenelneHue Temieparyp B Heil. Pa3paboTarh 4HMCIeHHBI MeTon
pemenns 3a1a4n. Hamucars nmapayuiebHyr0 IpOrpaMMy M TIPOBECTH €€ TECTUPOBAHUE IS
Pa3JIMYHOTO YUCIIA UCIIOB3YEMbIX IPOIIECCOB (IOTOKOB).

OnpenenuTh KOHEYHOE paclpelesieHne TeMIepaTypbl B OOpy4YalbHOM KOJbIE C
panuycamu R=2,0 cm u r=1,8 cm, ecniu Temnepatypa B nomemienuu 20 °C, a remneparypy
Teja YeJoBeKa MOKHO MPUHSTH paBHOU 36,6 °C. Pa3paboTaTh YMCIEHHBIM METO/1 pelIeHus
3agaun. Hamucate mnapaienbHyl0 NpOrpaMMy W TIPOBECTH €€ TECTHpPOBAaHUE JUIS
Pa3IMYHBIX pa3MEpOB BBIUYUCIUTEIFHOW CETKM W 4YHCIa WCIOIBb3YEMBIX TPOIIECCOB
(motoxos). a =126-10° m%/c.

beronnslit nunuaap nuametpoMm 10 cM U IIMHON 2,5 M MMEET HAYAJIbHYIO TeMIEpaTypy
90 °C. On oxnaxnaercs B Bozayxe npu temnepatype 10 °C. Koadduuuent renmoornaun
oT OeToHa K BO3IyXxy 18 BT/(MZ-rpaz[). Haiitu pacnpenenenue TemnepaTryp B IWIHHIPE C
TedeHueM BpeMmeHH. OmnpenenuTs Bpems, 3a KOTOpPOe TeMmIepaTypa B LEHTpE LUIUHApA



10.

nocruraer 30 °C. Paspaborarh YHCIEHHBI METOJ pelieHust 3aaaud. Hamucars
napaieslbHy0 IPOrpaMMy U IIPOBECTH €€ TECTUPOBAHUE.

Hy»xHo HarpeTs KyCOK aJIFlOMUHUEBOMU IIPOBOJIOKH, IIPOIYCKas 10 HEU 3JIEKTPUYECKUH TOK.
Huametp nipoBosioku 1 mm, niuHa 10 oM, snekrpudeckoe conpotusiienue 0,2 Om. I1o Heit
IIpOIlycKaeTcsl NOCTOSIHHBIA TOK cuiol 1 A B Teuenue 60 c. HaganpHas temmeparypa
npoBosiioku 25 °C. IlpoBosioka HaxoauTcs B Bo3ayxe ¢ Temieparypoil 25 °C u
koo durmenTom Temmooraaun 20 Br/(m’rpax). Haiitn pacmpeneieHne TeMIepaTypsl B
IIPOBOJIOKE C TEUCHMEM BpPEMEHH. 3amnucaTb MaTeMaTHYeCKyl (OPMYIHMPOBKY 3aJayH.
[Tosicnenue: oObeMHasi UHTEHCUBHOCTh BHYTPEHHUX HMCTOYHHKOB TEIUIOBBIACICHUS TPU
IOPOMYCKAaHUM  3JEKTPUYECKOro  TOKa =  CHJa  TOKa'CMja  TOKa OMHYECKOe
comnpoTHuBieHue/00beM. Pa3paboraTh 4YMCIEHHBIH METOJ peuieHus 3anaud. Hammcathb
napajiesIbHy0 IPorpaMMy U IIPOBECTH €€ TECTUPOBAHUE.

DnekTpojeToHaTop uMmeer Gopmy mwmHApa auamerpoM 0,1 MM u mpmuHOUW 5 MMm. OH
HaxoauTcss B Bo3ayxe c Temmeparypoit 30 °C u kosddunuentom Tteroornaun 10
BT/(MZTpa,I[). Temnodusuueckue cBoiictBa neronaropa: A=20 Br/(m-rpax), a =5-107
m?/c, snexTprudeckoe comporuBienne 0,2 Om. IIpeHe6peras M3IydeHHEM M yTEUKAMH
TEeIla B KPEIUICHUAX Ha KOHLAX JIeTOHATOPA, OMPEAEIUTh BpeMs, 110 UCTEUEHHUH KOTOPOTro
JIETOHATOp B3OPBETCS, €CIM IO JETOHATOPY IPOIYCKaTh MOCTOSHHBIM TOK cuiiod 3 A.
[TosicHenue: oObeMHasi UHTEHCUBHOCTh BHYTPEHHUX HMCTOYHHKOB TEIUIOBBIICIICHUS IPU
IPONYCKaHUM  JJIEKTPUYECKOr0  TOKa =  CHJa  TOKa'CWJIa  TOKa OMUYECKOE
comporuBieHre/00beM. Temmeparypa IuUlaBieHus Marepuana jgeronaropa 900 °C.
3anucaTh MaTEeMaTHUYECKYylO0 IIOCTAaHOBKY 3ajgauyd. Pa3paboTarh 4YHCIEHHBIM MeToA
pewenus 3a1a4. Hanucars napasienbHyro IporpaMMy M IPOBECTU €€ TECTUPOBAHHE JUIs
Pa3IMYHOM pa3MEPHOCTH 3aJ]a4y U YHCIIa UCTIOIb3YEMbIX ITPOLIECCOB (IIOTOKOB).
HauanbHas TemnepaTypa JJMHHON CTaJbHOM OalKu ¢ CEYEHHEM KBajpara eIUHUYHOU
nuHel paBHa 40 °C. Onpenenuts pacrpeesenne Temneparypsl Tena yepes 100 ¢, ecou Ha
OOKOBBIX TpaHULAX 3a/JaTh CleAylolue TpaHuuHble ycioBus: npu X=0:T=20; npu
X=1:T=10; npu Y=0:T=10; npu Y=1:T=10. 3anucarb MaTeMaTHYECKYyl0 IIOCTAaHOBKY
3anaun. Pa3paborarh 4MclIeHHBIH MeTOJ peleHus 3afaud. Hamucare mnapajuienbHyro
IIPOrpaMMy U IIPOBECTHU €€ TECTUPOBAHHUE.
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OIIeHO‘lHI:Ie cpeacrea AJisi MIpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTreCcralmum

a) OneHoYHbIE CPeACTBA VISl IPOBEeHUS POMEKYTOYHOM aTTeCTAIlUN:

Kon

WNHnukaTop AOCTHIKEHUS KOMITCTCHITHI O1neHOYHBIC CPEACTBA
WHJIMKaTOpa

IIK-7: O61axaer cnocoOOHOCTHIO K YIIPABJIECHUIO POLECCOM, BHYTPEHHHUX NMPABUJ, METOAUK M PEerJiaMeHTOB NMPOBeJAeHus1 padoT 1o

pa3padoTKe NPOrPaAaMMHOI0 obecrieyeHus

[K-7.1 O1eHUBaeT KA4eCTBO YIIPaBICHUS Teopemuueckue 60npocwl

IIpOBeIeHUs paboT 10 pazpaboTke 1. Knaccudukauus KOMObBIOTEPOB IO 00jacTsM npuMeHeHus. IlepcoHanbHble

IIPOrpaMMHOT0 00ecreueHus KOMIIbIOTEPHI U paboune craHiuu. X-TrepMuHanbl. CepBepbl. MelH peiMbl.

CoBpeMeHHbIE POoLecCOPbl. MHOTOIIPOLIECCOPHBIE CUCTEMBI.

CucTeMbl BBICOKOH TOTOBHOCTH U OTKA30yCTOWYHMBBIE CUCTEMBI.

MHOTompoIeccopHbIe CHCTEMBI C 00IIEH MaMATHIO.

MHOronponeccopHble CUCTEMBbI € JIOKQIBHOM NamsITbi0 M MHOTOMAIIMHHBIE

CHCTEMBI.

6. Krnaccupukanus cuctem napamienbHo o0paboTku aaHHbIX. KiacrepHble
pemerust Sun  Microsystems. BrICOKOIPONU3BOAUTEIbHBIC BBIYMCICHHUS Ha
KJIacTepax.

7. TloHsATHE — «BBICOKOTIPOU3BOUTEIBHBIE CPECTBA BEIUUCIUTEILHOW TEXHUKI.

8. O6ume TpeGoBaHuUs, MPEAbABISIEMbIE K COBPEMEHHBIM KOMIIBIOTEPaM.

9. CoBmecTUMOCTh M MOOMIIBHOCTB TPOTPAMMHOTO 00€CTICUeHHSI.

10. OneHka npou3BOIUTENLHOCTH BBIYUCIUTENBHBIX CUCTEM.

11. TexHONOrMH, OPUEHTUPOBAHHBIE HA KJIACTEPHI/CYNEPKOMIBIOTEPHI. TEXHOIOT S
MPI.

12. TexHon0THH, OPUEHTUPOBAHHBIE HA MHOTOSIJIEPHBIC IIEHTPAIBHBIE TIPOIIECCOPHI.
Texuonoruu OpenMP, Intel (Intel Cilk Plus, Intel TBB, Intel ArBB).

13. TexHoNOTHH, OPUEHTHPOBAHHBIC HA MICTIOJIE30BAaHHE TPAPHUECKUX MPOIIECCOPOB.
Texnonoruu NVIDIA CUDA, OpenCL.

14. TlapannensHOE POTPaMMHUPOBAHKE C HCIIONIb30BaHHEeM TexHoiorunu OpenMP.

15. Ctpykrypa mnporpammsl, ucnonedyromei cpeactsa Win APl Cosnanwe,
OXKUJIaHUE W 3aBepIeHne padoTel moTokoB. Kpurndeckue cexipm. Cemadopsl.

oW
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16. AndaBuTHBIN yKa3aTelb MO JUPEKTHBAM, (YHKIIUSM, OIIMSAM M MEPEMEHHBIM
okpyxenust OpenMP.

17. OpenMP. ITapamienpHbIe U MOCTIEA0BATEIbHBIC 00JIACTH.

18. OpenMP. Pa3paboTka mapajuieIbHBIX aITOPUTMOB M MPOrpamMM Uil PELICHUs
3aJ1a4 BBIYMCIUTEIbHON MaTEMATHKH.

19. Cunxponusanus B OpenMP.

Ipaxmuyeckue 3a0anus

[TprMeHSTH TEXHOJIOTUY MapaUICIbHBIX BEIYUCICHUH 151

BBICOKOIIPOU3BOIUTEIBHON peau3alliy PelIeH s 3a1a4 00paOOTKHU JTaHHBIX

3aoanus:

1. Ha ocHOBe MHOIOMOTOYHOIrO pacmapamienuBanus (TexHojorus OpenMP)
BBITIOJTHUTH BBICOKOTIPOU3BOUTEIBHYIO peanu3anuio IroOpHUTM™Ma,
pean3yrIero NepeMHOKEHNE IBYX KBaapaTHbIX Matpul] A[M][M].

2. Ha ocHOBe MHOIONOTOYHOrO pacrnapauienuBanus (texHonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOM3BOIUTEILHYIO PEATH3AIMI0 allTOPUTMAa COPTUPOBKHU
kaxoro croioma marpunbl A[M][N] mo Bo3pacranwuio.

3. Ha ocHOBe MHOrOMOTOYHOrO pacmapauienuBanus (Texnonorus OpenMP)
BBITTOJIHUTh BBICOKOMIPOM3BOIUTENFHYIO PEaTU3aIMI0 aJTOPUTMAa COPTUPOBKU
kaxaoro crosobia Matpuiibl A[M][N] mo yOsIBaHHIO aOCOTIOTHBIX BETHYHH.

4. Ha ocHOBE MHOTOIOTOYHOTO pacnapauienuBanus (texnonorus OpenMP)
BBITIOJTHUTHh BBICOKOTIPOU3BOAUTENBHYIO pPEaTH3alUI0 ajJrOpUTMa COPTHUPOBKH
Kax 1ot ctpoku Marpuibl A[M][N] mo Bo3pactanuio aOCOMIOTHBIX BEITUYHH.

5. Ha ocHOBe MHOIOMOTOYHOTO pacmapauienuBanus (texnonorus OpenMP)
BBITTOJIHUTh BBICOKOMTPOU3BOIUTENFHYIO pEaTU3allii0 allTOPUTMA COPTUPOBKU
kaxaoit crpoku Matpuisl A[M][N] mo yObIBaHWIO CyMMBbI 3HaueHUil HU(P
DIIEMEHTOB MATPHIIBL.

6. Ha ocHoBe MHOromotroyHoro pacnapamienuBanus (texHojorus OpenMP)
BBIITOJIHUTh BBICOKOITPOU3BOIUTENFHYIO PEaT3aIfI0 alTOPUTMAa COPTHUPOBKU
kaxaoro croibia marpuisl A[M][N] mo Bo3pactannio cyMMbl 3HaYeHUH PP
DIIEMEHTOB MATPHIIBL.

7. Ha ocHoBe MHOromoroyHoro pacnapamienuBanus (texuosorus OpenMP)
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10.

11.

12.

13.

14.

15.

16. .

BBITIOJIHUTh BBICOKOIIPOM3BOIUTEILHYIO PEATH3AIMI0 allTOPUTMa COPTUPOBKHU
BCEX HEUCTHBIX AIeMeHTOB cTpok MaTpuiiel A[M][N] o Bo3pacranuio.

Ha ocHOBe MHOromoTo4HOro pacnapamieauBanus (texuojorus OpenMP)
BBINOJIHUTh BBICOKOIIPOU3BOUTENFHYIO PEATU3aAIMI0 alTOPUTMa COPTUPOBKU
BCEX YETHBIX 31eMeHTOB cT010110B MaTpuisl A[M][N] o yosiBanu10.

Ha ocHOBe MHOromoToyHOro pacnapamieauBanus (texHojorus OpenMP)
BBITIOJIHUTh BBICOKOIIPOM3BOIUTEILHYIO PEATH3AIMI0 allTOPUTMa COPTUPOBKU
kaxoro croiona marpuibl A[M][N] mo Bo3pactaHuio aOCOTFOTHBIX BEJINYHH.
Ha ocHOBe MHOromoTo4HOro pacnapamieauBanus (texuonorus OpenMP)
BBINTOJIHUTh BBICOKOIIPOU3BOAUTENFHYIO PEaTU3aIii0 aJTOPUTMA COPTHPOBKH
kax a0 crpoku Matpuiibl A[M][N] mo yObiBaHHIO aOCOTFOTHBIX BETUYHH.

Ha ocHOBe MHOromoTo4YyHoro pacnapauienuBanus (texnonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOU3BOIUTEILHYIO PEATH3AIMI0 allTOPUTMAa COPTUPOBKHU
Kaxa0i yetHol ctpoku Marpuiel A[M][N] o Bo3pactanuio, KaKa0ro 4eTHOro
cTo01a 110 BO3pACTaHUIO.

Ha ocHOBe MHOromoTo4yHoro pacnapauienuBanus (texnonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOM3BOUTENBHYIO PEATH3AIMI0 aJTOpUTMa COPTUPOBKU
Kaxaoi uertHoi crpoku Matpuiiel A[M][N] mo Bo3pacraHuio, KaxKIoro
HEYETHOT'0 CTOJIONA [0 BO3PACTAHHUIO A0COTIOTHBIX BEJIMYMH.

Ha ocHOBe MHOrOmoTOYHOrO pacnapauienuBanus (texHonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOM3BOUTENBHYIO PEATH3ALMI0 aJTOpUTMa COPTUPOBKU
Kaxaoi HedetHOW cTpoku matpuiisl A[M][N] mo Bo3pacraHuio abGCOTOTHBIX
BEJIMYMH, KaXJI0T0 YETHOI0 CTOJIOA 10 BO3PACTAHUIO.

Ha ocHOBe MHOroOmoTO4YHOro pacnapauienuBanus (texHonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOM3BOUTENBHYIO PEATH3AIMI0 aJTOpUTMa COPTUPOBKU
Kaxa0i crpoku Matpuilbl Matpuibl A[M][N] mo Bo3pacranuio.

Ha ocHoBe MHOromoTroyHoro pacnapauienuBanus (texnonorus OpenMP)
BBIITOJIHUTh BBICOKOITPOU3BOIUTENFHYIO PEaT3aIfI0 alTOPUTMAa COPTHUPOBKU
Kax10ro uetHoro croiiona marpuiibl A[M][N] o yosiBaHUI0, KaX10# CTPOKH IO
yOBIBaHUIO.

Ha ocHOBe MHOromorouHoro pacnapamwienuBanusi (texHonoruss OpenMP)
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17.

18.

19.

20.

BBIITOJIHUTh BBICOKOITPOU3BOIUTEIILHYIO PEATU3aII0 AJITOPUTMa COPTHPOBKH
kaxaoi crpoku Matpuiibl A[M][N] mo Bo3pacTaHuio YeTHBIX YHCEI.

Ha ocHOBe MHOromoTo4HOro pacnapamieauBanus (texuojorus OpenMP)
BBINOJIHUTh BBICOKOIIPOU3BOUTENFHYIO PEATU3aAIMI0 alTOPUTMa COPTUPOBKU
Kaxaoii crpoku marpunbl A[M][N] mo Bospacranmio, Kaaoro croiodma Io
yOBIBaHHUIO.

Ha ocHOBe MHOromoTo4YHOro pacnapamieauBanus (texuonorus OpenMP)
BBINTOJIHUTh BBICOKOMIPOM3BOIUTENBFHYIO PEATH3AIMI0 alTOPUTMa COPTUPOBKU
kax o crpoku Matpuiibl A[M][N] mo Bo3pacTaHuiio OTpHIIATEIbHBIX BETHYHH.
Ha ocHOBe MHOromoTroyHoro pacnapauienuBanus (texnonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOM3BOIUTEILHYIO PEATH3AIMI0 allTOPUTMAa COPTUPOBKU
Kaxaoro 4etHoro cronbia Matpuiibl A[M][N] no yObiBaHHIO CyMMBbI 3HaYCHUI
UQp JIEMEHTOB MAaTPHIIBI.

Ha ocHOBe MHOromoToyHoro pacnapauienuBanus (texnonorus OpenMP)
BBINOJIHUTh BBICOKOIIPOU3BOIUTEIILHYIO PEalTU3aIMI0 aJTOPUTMA COPTUPOBKU
KaX 101 HeueTHO# cTpoku MaTpuiisl A[M][N] o Bo3pactaniio CyMMbl 3HaYCHU T
Udp JIEMEHTOB MATPHIIBI.

3aoanus na pewenue 3a0ay U3z NPoGeccUoOHaAIbHOU 001ACMU, KOMIJIEKCHbLE 3A0AHUSL

1.

2.

BBINONMHUTE CpaBHUTENBHBIA aHAU3 TEXHOJOTUN MapajuledbHbIX BBIYMCICHUN
IIPU pEIIeHNH 3a]]a4 YHCIEHHOTO0 NHTErPUPOBAHUS.

BBINONHUTE CpaBHUTENBHBIA aHAIN3 TEXHOJIOTUI MapasuleNbHbIX BBIYMCICHUN
IIpU pelIeHUH KpaeBbIX 3a1ay (3amauya upuxie g ypaBHeHus Ilyaccona B
KBaJIpaTHOU 00JacTn).

Tecmosvie 3a0anusi:

1. Kakas TexHONIOTHs IpeIHA3HAYEeHA IS CO3JJaHUs MapalIeIbHBIX IPOTPAMM IS
CHCTEM C pacrpeelIeHHON MaMsThIo (KJ1acTepoB)?

a) MPI

6) OpenMP

2. Ilepeuncnure sI3bIKA IPOrPaMMUPOBAHUS, IPETHAZHAYEHHBIE JUUIS CO3aHuUs
napajIeNIbHBIX IPOrpaMM ¢ UCNOIb30BaHueM cranapra OpenMP (Heckonbko
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BapUaHTOB)?
a) Java

0) Fortran

B) C

r) C++

n) C#

¢) Visual Basic

3. K kakomy TuIy TUpEeKTUB OTHOCUTCS AupekTuBa parallel cranmapra OpenMP?
a) pazzenenue paboThl

0) onpenesieHue NapauieJbHOH 00J1aCTH

B) CHHXPOHU3AIUS




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIUH, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTounas arTecTanus 1O  JACHUIUIMHE — «MeToasl M CpelcTBa
BBICOKOIIPOU3BOJUTENBHOTO  IIPOrPaMMHUPOBAHUSA»  BKJIKOYAET TEOPETHUYECKHE  BOINPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O00YYAIONIMMHUCS 3HAHUM, U MPAKTUYECKHUE 3aJaHUs,
BBISBIIAIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BlIaICHUM, IPOBOAUTCS B POpPME IK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOMNPOCA U OAHO IMPAKTUYECKOE
3a/laHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHILIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TIJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics TeMOHCTPUPYET CPEIHUM YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHHH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOIYCKAIOTC OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yYaromuHCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS NpPU OIEPHUPOBAHWUU 3HAHUSIMH U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MarepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



