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AHHOTANMA

Kypc nexuuii paccunran Ha IKUPOKUN KPYT CTYACHTOB, aCIIMPAHTOB, npenoaasareneii BY3os u cnenuanucto
B PAa3IMYHBIX OOJIACTAX MAaTEMaTHYECKOro MOJCIUPOBAHUS M TEOPETHYECKOM (M3MKH, JUIs KOTOPBIX
MPOrpaMMHUPOBAHUE HE SIBISIETCS OCHOBHOW CIELMAIBHOCTBIO, @ MCIOJIB3YEeTCd UMM KaK JOIOJHUTEIbHBIN
HWHCTPYMEHT B YUCJIEHHOM MOJIEIIMPOBAaHUH UCCIIEyEMBIX 3a/1au.

B kypce wm3noxkensl 0a3zoBble 3HAHWSA, HEOOXOJMMBIE, 4TOOBI OBICTPO W 3(PeKTHBHO HauaTh NHCATh
nporpamMmbl  Ha Tpaduueckom mpoueccope (GPU) 6e3 cnenmanbHOH MOATOTOBKM B 0oOmacTu
nporpammuposanus.Kype npecienyer neiab U310KUTh MaTepual Ha IPOCTOM JIOCTYIIHOM YPOBHE, B IIEPBYIO
odepeb, MOIb30BaTeNsIM, 3aHUMAIOIIMMCS TPUKIIAAHBIMU 3aJadaMH.

1. leau u 3apauu

eap AUCUMNIMHBI

Llenpt0 OCBOGHHS MHUCHUILIMHBI SBISIETCS TPHOOPETEHHE OOyYarIUMUCA TPO(hECCUOHATBHBIX
KOMIIETCHIIMA B 00JacTH WHQGOPMATUKA M BBIYUCIUTECIHLHOW TEXHHUKH, SBIISIONIUXCS OCHOBOM
Mpo()eCCHOHANBHBIX U CIENUATbHBIX JUCHIUILINH, HEOOXOMUMBIX I Pa3pabOTKH MPOTPaMMHOTO
o0ecrieyeHns U YCIEeIHOW PO eCCHOHANBHON eSITETbHOCTH CIICITUAINCTOB.

3agauu AUCHUILIHHBI

— TOHUMaHHUEe NMPOrpaMMHUPOBAHUS Ha rpaMueCcKuX MPoIeccopax, ero CyIIHOCTH U MECTa B CUCTEME
(hopMHUpOBaHUSI MAaTEMAaTUYECKUX MOZEIICH U METOIOB MOJIEIIMPOBAaHUS (PU3UUIECKUX CHCTEM;

— W3yYeHHE HAYYHBIX (PU3NYECKUX 3a/1a4, NPUBOAALIMX K BBIYACIUTEIBHBIM METOAAM, PEaTH3yeMbIX
Ha NapajuieaTbHON apXUTEKType TpaduiuecKkux MporeccopoB;

— BJaJICHUE NOJy4YE€HHBIMY 3HAHUSMU U IPUMEHEHHUE UX IIPU PELIEeHUU 3a/lad pacnapajule]IMBaHus Ha
MaCCHBHO-TIapaJIJIEIbHON apXUTEKType rpadpuuecKkux mporeccopos;

—  (QopmupoBaHKE y CTYICHTOB CIOCOOHOCTEH K aHAIW3y YHCICHHBIX METOIOB M HPOTPAaMMHBIX
QJITOPUTMOB Ha BO3MOXKHOCTB MX pacliapajjieIMBaHus Ha rpauuecKux MpoLeccopax.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
VK-2 CriocoGeH yIpap/iaTh IPOEKTOM Ha BCeX |THIA IIPOEKTa), OKHMIAeMble PE3yIbTaTbl U BO3MOXKHBIE
3Tarnax ero peajius3aluu c(epbl MX IPUMEHEHUS

VYK-2.3 CriocobeH opranu30BaTh ¥ KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauuein B

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE YCTHOHM M MHCbMEHHOH (opMax Ha rocylaapcTBEHHOM SI3bIKE
KOMMYHHUKATHBHBIE TEXHOJIOTUH, B TOM unciie  |Poccuiickoii ®dexepauvu MW HE MEHEE YE€M Ha OIHOM
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS MHOCTPAHHOM SI3BIKE

aKaJeMHYECKOr0 M IPO(eCcCHOHAIBHOTO YK-4.4 CriocoOeH WCMONIb30BaTh COBPEMEHHBIE CpEICTBA
B3aMMOJIEHCTBUS WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS

aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
npoeCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoit pynnamenransabix |OIMK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1.3 [ToHnMaeT MeXAUCIUILIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH




OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanpHbix |OITK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIACTH CBOEH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCUOHANBHOM eI TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM JJIS ONHCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUI U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHNUBATH KAY€CTBO pa3padOTaHHON
aHaJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIHN)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
0a30BbIC TMOHATUS APXUTEKTYpBl TpaUUecKUx MPOLECCOPOB U BIEMEHTOB IPOIPAMMHON CpPEbl
CUDA.

YMETh!
HCIOJIb30BaTh 0a30BBIE 3HAHMS IO MporpaMmmHo-anmaparHoMy creky CUDA st pacnapaiiienuBaHus
nporpamMmmHoro koga Ha GPU.

BIIAJICTh!

HaBbIKAMH aHaJM3a MMPOrPAaMMHOTO KOAa Ha BO3MOXKHOCTB €ro pacrapajulelIMBaHHs Ha rpaduyeckoM
nponeccope GPU.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekium | Cemunapsr | JlaGopar. paboTh pabora




ApxuTekTypa U  INpPOrpaMMHUpPOBaHHE
MaCCHBHO-TIapaJlIeIbHBIX
BBIUUCIIUTEJIBHBIX CUCTEM

['ubpunHass mMozenb BeUMCICHUH. THITbI
BBIYMCIIMTEIBHBIX ApPXUTEKTYP.
ApxutexTypa rpadudecKoro mpoieccopa
(GPU)

[Iporpammuas MOJIENb CUDA.
I'ubpuaHas MOJENb MPOrPAMMHOTO KOJIA.
IlonstTe mortoka, O0OKa, CETH OJIOKOB.
OyHKIUA — AP0, KaK MapauIeTbHBIN KO
Ha GPU

Uepapxus namaru va GPU. Peructpsl u
JIOKaJbHAs MaMATh. [7100anbpHas MaMsTh.
[Ia610H paboOTHI ¢ TIIOOATHLHON MAMSITHIO.
Ucnone3oBanne pinned-namsTu.
CUDA-22n0otoku

OObeauHeHHe 3ampocoB. MaccuBbl ¢
BBIPABHUBaHHUEM

Paznensemas mamste. [1labnon paboTs! ¢
paznenseMor mamAThio. OnTUMH3AIHSL
PpaboTHI ¢ pa3aensseMon MaMsThiO

Crarndeckue nepemennble. KoHcTaHTHas
namsTh. TeKCcTypHas namsTh

Bormpocsl onTuMu3anuy OpUI0KEHUN Ha
CUDA

Pemenne T hepeHITnaIbHBIX
ypaBaenuii Ha CUDA Ha npumepe 3aaau
a3pO-TUJIPOANHAMUKYI

10

Pemenune 3amaun MarHUTOCTaTUKH Ha
GPU

11

Meron MacCHBHO-IIAPAJIIENBHOTO
nporpammupoBanuss Ha GPU B 3amayax
JUHAMUKH ITyUyKa

12

Onenka mnorepp nyuka Ha GPU kax
3a71a4a TPACCUPOBKHU Jy4er

13

Pacuer oddekra mpocTpaHCTBEHHOTO
3apsiaa nmyuka Ha GPU

14

3anaua TpaccupoBkH mydka Ha GPU

15

HeperymnsapHblii napajuiennsM B 3agadax
obpabotka nudposoro curaana va GPU

16

Pexxum  Multi-GPU.  HeifipoceteBbie
anroputmel Ha GPU

17

CpaBHeHHE  peanu3aludid  MOIEIBHBIX
3anad Ha OpenMP, OpenACC, CUDA

Wtoro wacos

30

30

30

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 1 (Ocennwii)

1. Apxutektypa 1 IpOrpaMMHPOBAHNUE MACCUBHO-IIAPAJIIEIIbHBIX BBIYMCIUTEIbHBIX CUCTEM




Beenenne. Hactpoiika mnporpammHoii cpenpl B MSVisualStudio. Kommumnsmuss mpoctedmmx
MIPUMEPOB. TUTST paboThI c CUDA.Ouenka XapaKTEePUCTHUK BUJICOKAPTHI.
ComputeCapabilityBuneoxapTsl.

2. T'mbpupnas wmopens BblYMCICHMNA. THIBI BBIYUCIUTENBHBIX apXUTEKTYp. ApXHUTEKTypa
rpaguueckoro mponeccopa (GPU)

Hamnucanus ociieoBareibHOro Koja Juisi BRIYMCICHHs CyMMBI psiia. OlleHKa BpEMEHH BBIYMCIICHUSL.
[IpoexrCUDABMS VisualStudio.

3. [Iporpammuas mogens CUDA. I'mOpunnas monens mporpaMmmHoro kozaa. [lonsrue noroka, Oioxa,
cetr O5okoB. DYHKIHSA — PO, KaK Napajuie’abHbli koq Ha GPU

Hanmcanne mocnenoBarebHOTO KoJa JUIsl alTOpUTMa TEPEMHOKEHHSI KBaJIPaTHBIX MATPHIL.
Ucnonb3oBanne auHamuaeckoit mamstu. OreHka BpemeHH BoiroHeHus. Pa6ora ¢ CUDAToolKit.

4. Uepapxus mamatu Ha GPU. Peructper u nokanpHas mamsith. lnmoOanpHas mamsth. lllaGrmon
pabotsl ¢ mobansHOU naMsiTeo. Mcnonb3oBanue pinned-namsaru. CUDA-22notoku

Hactpoiika mpoekta CUDAB cpene  MSVisualStudio. Kommumsiius — npumepoB U3
CUDASDK . IIpumMeps! napaJiieTbHON peain3aiuy 3a/1a9d MHOTUX TeJl U TUAPOIUHAMUKH.

5. O6bpenuHeHne 3anpocoB. MaccuBbl ¢ BRIpaBHUBAHUEM

Hanucanue mnapanienbHOro ajaropuTMa CIOKEHHS BEKTOpPOB M cymmupoBanue psga Ha CUDA.
Ornenka BpeMeHH BBITIOJIHEHHUS U CpaBHEHHE C TIOCNeoBaTeNbHON peanu3anueid Ha CPU.

6. Pazmensiemass mamsate. [llabnmon paGoTsl ¢ pasgenseMol mamsaThio. OnTUMH3AIMs PadOTHI C
pasnenseMoi maMsTbo

Hamucanue mnapauielbHOTO aJrOPUTMa TIEPEMHOXEHHUSI MaTpPHUIl C HCIOJIb30BaHUE II00aIbHOM
namsiti Ha CUDA. OrieHka BpeMeHH BBITIOIHEHUS U CPABHEHHE C MOCIICAOBATEeIbHON peanuzanueit
Ha CPU.

7. Crarndeckue nepeMeHHble. KoHcTanTHas namsaTh. TekcTypHas naMsTh

Hanucanne u onrtumuzanusi nporpamMuoro koga Ha CPU u GPU mns paGoTsl ¢ pa3inuyHbBIMU
tunamu namsatd Ha GPU. [mobanbuas namste, L2 kam, Read-OnlyDataksm.

8. Bompocsl ontTumuzannu npunokenuit Ha CUDA

Hanucanne u onrtumuzanumsi nporpamMuoro koga Ha CPU u GPU ansg paboTsl ¢ pa3inuyHBIMU
tuniamu namsiti Ha GPU. Paznensiemas mamsite, peructpbl. Kondiukr 6aHkoB.

9. Pemenne nuddepenimansabix ypaBaenuit Ha CUDA Ha npumMepe 3aj1ad a3po-THAPOIUHAMHKH

Hanucanne u ontumuzanus nporpammuoro koga aHa CPU/OpenMP. 3anaua cymmupoBaHue psja u
MEPEMHOXKECHHUSI MaTPHIL.

10. Pemenne 3agaun Marauroctatuk Ha GPU

Hanucanne wu ontumumsanusi mnporpammuoro koga Ha CPU/OpenMP. 3apgaua wmHOrmx
B3aUMOJCUCTBYOIIUX TEJL.

11. Metoa MaccuBHO-TIapajuiebHOTO nporpammupoBanus Ha GPU B 3aayax TuHAMUKY ITy4YKa

Hamucanue u ontumuzanus nporpammHoro koga Ha CUDA s 3amad mapajiedbHOW pemyKUHUU.
Pabora ¢ paznensiemoii namsiteio. bank konduukTel. BerBnenne Warp.



12. Onenka noteps myuka Ha GPU kak 3agaua TpacCUpOBKY JTydeit

Hanucanne u ontumumsanusi mporpamMuoro koga Ha CUDA jans nmepeMHOXEHHS MaTpull.
4-BaiitoBbie U 8-baliToBble OaHKM B pa3aensieMoil namsaTH. baHk KOHQIMKTHI Ha BUJEOKapTax ¢ 16 u
32 6ankamu. Pabora mnanuposumka warp. Anroputmsl [LPu TLP.

13. Pacuer addexra mpocTpaHcTBEHHOTO 3apsiaa myuka Ha GPU

Hamucanme w ontummsarus mnporpammHoro koma Ha CUDA ans CJIAY. Peanuszamus c
WCIOBb30BaHUE IMOO0ATBHOM namsTH. Mconb30BaHme TMHEHHON TEKCTYpHOU TTaMSITH.

14. 3agaua TpaccupoBku myuka Ha GPU

Hanucanue u ontumuzanusi nporpamMuoro koxga Ha CUDA nmns CHAY. IlpousBognas ®peme u
HeTpepbIBHBIN aHanor Metona Heiorona. Vcnons3oBanue KoajuiecuHra Mmpu J0CTyIe B INI0OAIBHYIO
MaMSATh.

15. HeperymnsipHbIii mapamienan3M B 3a1adax oopadorka mudposoro curaana Ha GPU
Hanucanue u ontumu3zanus nporpamMmmuoro koga Ha CUDA muist 3a1aui MHOTHX TeJl.
16. Pexxum Multi-GPU. HeiipocereBsie anroputmel Ha GPU

OcuoBable jgupektuBbl  OpenACC. Kommwismms woma B cpene  OpenACC. Hanwmcanwme
nporpammuoro koja Ha OpenMP 1 GPU/OpenACC s 3aj1a4 nepeMHOKEHHS MaTPHII.

17. CpaBHenue peanuzanuit MoaenbHbIX 331249 Ha OpenMP, OpenACC, CUDA

Hanucanne n ontuMuzanus nporpammuoro koga vHa OpenMP u GPU/OpenACC ans 3amad 3agauu
MHOTHUX Tell.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

* DOkpaHs, npoekrop (¢ HDMI Beixomom)

» Jloctyn B MuaTepuer (WiFi noakmoduenue)

» JlazepHas yka3ka

» Komnbrorepnslil kiacc ¢ Bugeokapramu kommanuu NVIDIA.

* Ha xoMIbroTepax JOKHO OBITH YCTAHOBJICHO MporpaMMHoe obecnieuenue st pabotel ¢ CUDA.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa

1. bopeckoB A.B., XapinamoB A.A. OcaoBsl padotsl ¢ TexHonorueit CUDA, UznarenscTBo:
JAMK-IIpecc I'og: 2010.

®onp nuTeparypsl Kadeapsl:

2. Ilepenenkun E.E., Canosaukos b.1., Mnozemuesa H.I'., Boruncnenus na rpaguieckux
nporeccopax (GPU) B 3aauax MareMaTHueCcKol ¥ TeoOpeTHYECKON Qu3nKH, cepust «Kimaccnueckuit
yueOnuk MI'V», Uzn. URSS Mocksa, ISBN 978-5-9710-6490-9, 2019, 240 ctp.

3. Nnozemuena H.I', [lepenénkun E.E., CanoBuukor b.U., OntuMuzanus anropuTMoB 3aa4d
MareMaTnyeckor Gu3uKu ajs rpaduyeckux mpoueccopos, M3a. MI'Y um. M.B. Jlomonocosa, ISBN
978-5-8279-0107-5, 2012, 256 ctp.

JomnonHurensHas aureparypa



Pexomenyemas nureparypa Ui CaMOCTOSTEIIEHOTO H3yYSHHUS:
1. David Kirck and Wen-meiHwu’s. Programming Massively Parallel Processors: A Hands-on
Approach. Applications of GPU Computing Series, 2007, ECE 498AL, University of Illinois.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.nvidia.com
http://developer.nvidia.com

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MS Visual Studio 2019, NVIDIA Driver, CUDA ToolKit, SDK
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILIMM MOHATUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCACICHUSA W IOHATH,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[MokazareneM BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCs 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KIIacTep aKaJAeMUIECKON U HayuYHO! Kapbephl
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: E.E. IlepenenkuH, n-p ¢pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOEKTa, o0ecreunuBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

YK-4 CriocoGeH MpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHATBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanum W HE MEHEE YEM HA OJHOM
HHOCTPAHHOM SI3bIKE

YK-4.4 CriocoOeH WCMONIb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPo(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK W (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQecCHOHANBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus IUCUMILIMHBI «MeToAbl MacCUBHO-NApajlUIEIbHOIO IIPOIPaMMMPOBAHUSA B Cpene
CUDA st perienus 3afiad TEOPETHUECKON U MaTeMaTHYECKON (PU3UKNY 00yUaroIINIACs TOJKEH:

3HAThb:

0a30Bblc MOHATHS APXUTEKTYPbl TpapUuecKHX MPOLECCOPOB M BIEMEHTOB NPOTPAMMHOM Cpellbl
CUDA.

yMeThb:
UCIIONB30BaTh 0a30BbIE 3HAHUS MO MporpaMMHo-annaparHomy creky CUDA nnst pacnapaniennBaHus
nporpammuoro koga va GPU.

BJa/IeTh:
HaBBIKAMU aHAJIHM3a NPOTPAMMHOTO KOJIa Ha BO3MOXHOCTBH €ro paclapajuleMBaHusl Ha rpad)udecKoM
npoueccope GPU.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1. Hcnonp3oBanne m1o0anbHOW MHaMATH Ha TNpuUMepe IepeMHOkeHus wmarpul. OleHka
IPOU3BOJUTEIBHOCTH.

2. Pazpensemas namsTh.3anuch, YTCHUE, CAHXPOHHU3ALHS, CKOPOCTh IOCTYIIA.
3. 3anuch W YTeHHE U3 MI00ATBFHON HaMsITH, CKOPOCTb JOCTYIIA.
4. HlabnoHb! goCTyMA K INI00ATBHOMN MaMSITH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOIIPOCOB:

1. TlapanmenbHble apXUTEKTypbl Ha 0a3e meHTpanbHoro mporeccopa: IntelCore2 Duo, Quad, Cell,
SMP, BlueGene. OcobernocTti paboTbl

2. IlapannensHas apxurektypa Ha 0Oaze rpaduueckux mpoueccopoB GPU: NVIDIATesla 8, Tesla,
Fermi, Kepler, Pascal

Cpena nporpammupoBanusi CUDA mi1st MaccuBHO napasiienbHbix apxutektyp GPU.

I'mGpuanbIi mogxoxa nmporpammuposanus Ha GPU/CPU.

[MonsiTne pyHKIWY siipa, CETKU OJIOKOB, HUTEH.

OcHoBHbIe cnieniudukaTopsl, u nepemeHnble cpensl CUDA.

OcHoBnble Tunb Namatu Ha GPU.

e A S

3anuch ¥ YTeHUE 13 NI00AIBHOM MaMSITH, CKOPOCTh JOCTYIIA.

9. 1labnoHs! HOCTyMNA K MI00ATBHOM MaMSITH.

10. TTonsitue ComputeCapability. Brmussaue CC Ha paboTy ¢ maMAThIO.
11. O6benuHEeHHE 3aPOCOB MPH JJOCTYIIE B IOOATBHYIO IAMSITh.

12. Hcnons3oBaHue TIOOaNbHOH MaMATH Ha MpUMepe MepeMHOXeHus Marpull. OrneHka
MPOU3BOIUTEILHOCTH.

13. Pa3nensemast namsTh.3auch, YTEHHE, CHHXPOHHU3ALHUS, CKOPOCTh JOCTYTIA.

14. ITonsiTHe OAHKOB MaMsTH, AOIOHKI JOCTYIA B Pa3ACIsIeMyO MaMsTh.

15. Hcnomp3oBanue pas3nenseMoil MaMsaTH Ha MpuMepe TNepeMHOkeHus Marpun. OreHka
MPOU3BOAUTEIBHOCTH.

16. Ilpumep napauiensHOM peayKIHUU C TIOCIEAYIONEN ONTHUMU3AINEH.

17. TlonsiTue TeKCTyphI, GUIBTPHI, IpeoOpa3zoBaHue TUIIOB, CIOCOOBI OOpaIIeHusI.

18. Mcnionp30BaHe TEKCTYPBI IIPU AOCTYIIE B INIO0ATBHYIO TaMSTh.

19. 3amaun 06paboTku curHana. HaxoxeHne CBEpTKH.

20. O6paboTka n300paxeHus, NoHsATHE Iyma. [logasnenue nryma

21. I1apannenbHoe peleHrne CUCTEMBI JINHEWHBIX U HeIMHENWHBIX ypaBHeHui Ha GPU
22. Paznuunble TUTBI GUIBTPOB TIPU 00pabOTKE H300paKEeHUSI.

23. Bompock! ontuMuzanuu. Kitaccudukanms 3aa4 1mo cTerneHu pacnapaieTnBaHus.
24. UcnonszoBanne CUDART u CUDADriverAPI.



25. OcHoBHbIE 1a0IOHBI PabOTHI ¢ MaMATHIO. [IpuMeps! onTMHU3anKy Koaa.
26. Pabora ¢ nmpopuarpoBIIHKOM.

27. OcobenHoctr paboThl ¢ HeckonbkuMu GPU.

28. IIpumeps! ucnionb3oBanust GPU.3agaua rugporazoquHaMuKy.

29. TpaccupoBka Jyueil.

30. MonenupoBaHuE TUHAMUKH MTyYKa.

31. IapannenbHbli aITOPUTM PEIIEHHS yPaBHEHHS TETJIONPOBOIHOCTH.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. Harmucars B cpene CUDA nporpaMMHBIN KOZI peaju3yIolInii mapajuieIbHOe IePEMHOKEHNE MaTPHII
C MCIIONIb30BaHKE PA3ACIIIEMON aMITH

2. Hamucarp B cpene CUDA nporpaMMHBIN KOl peasin3yoIui napajiielbHOe TePEMHOKEHNUE MaTPHIL
C UCIOJIb30BaHUE [TI00ATBHON AMATH

3. Hamncars B cpene CUDA nporpaMMHBIN KOJI peaju3yIolnii mapauieIbHOe IepEMHOKEHNE MaTPHII
C UCTOJNB30BaHNE pasfessseMol namsaTi u anroput™Mom ILP u TLP

4. Hamucarp B cpene CUDA nporpaMMHBIN KOJ peau3yOMuil napaiieibHOe BHIYUCICHHE TUHAMUKH
CUCTEMBl MHOTHX YaCTHI] C TPaBUTALIMOHHBIM B3aUMOJEHCTBUEM.

5.Hanwmcarps mporpaMMHBIN KO/ WILTIOCTPUPYIONIHN d3PPEKTHBHOCTL paboTHI ¢ pinned-maMsaThio

6.Hamucars mapauiebHblii KO CIIOKCHHS MAacCHBOB C HCIIOJb30BaHHE ACHHXPOHOTO KOIHPOBAHHS
TaHHBIX Mex Ty host/device/

[Tpumepsl OuseToB

burer 1.
1. IlonsiTHE TEKCTYpBI, GUIBTPHI, IPeoOpa30BaHKE THIIOB, CIOCOOBI OOpaIIeHUs
2. 3anava Ha paboTy ¢ pinned-naMATbIO

buier 2.
1. IonsTre GaHKOB MaMSATH, MIA0JIOHBI JOCTYIIA B PA3ICTIAEMYO TaMSTh.
2. 3amaua Ha pabory ¢ CUDA-Stream

burer 3.
1. Ilpumep napamienbHON peAYKIMH € MOCIETYIOMEH ONTUMHU3aUEN.
2. 3ajada Ha CIIOKEHHUE MATPHIL C UCTIOIB30BAaHUEM TEKCTYPHOU MaMSITH.

burer 4.
1. Ilabnons! moctyna Kk mobanbHoM namsaTy. [lonaTue koaneccuHra.
2. 3ajaya Ha CIIOKEHHE MAacCHBOB B INIOOAIBHOM MaMSTH C UCIIOJIb30BaHUE BHIPABHUBAHMS.

burer 5.
1. Opranuzanus pabotsl B pexxume Multi-GPU cpencrteamu OpenMP u CUDA-Stream
2. 3ana4 Ha pabOTy C IMHAMHYECKON pa3aeiieMoi TaMsIThIO.

Kputepun oniennBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmM4YHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenuupoBannpiii 3a4€T NPOBOAUTCS B YCTHOH Qopme mo Oumneram. B kaxmom Ouiere
NPEACTaBICHO JBa TeopeTHdeckux Bompoca. [lpu mpoBemeHun 3au€ra  oOydaromemycs
npenocrasisierca 30 MUHYT Ha 1oArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



