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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:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJBI
YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE KOMMYHHUKAIINH (yuebnyto, HAay4HYIO, JEII0BYIO,
B3aUMOJIEHCTBHE U PEATM30BBIBATH CBOKO POJIb B [HE(QOPMabHYIO U 1p.)
KOMaH[Ie VYK-3.2 B3auMonelcTByeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI

IUTST TOCTHMIKEHUSI TIOCTABJICHHON 3aa4n

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEUATh TIYTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTH HMHrepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMAaTHYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Il pelIeHMs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHucle C KCIONB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO
OIIK-3 CriocoOeH cocTaBisTh U 0(pOpMITATH obecreyeHus

Hay4YHbIC U (MJIM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIE) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)




(TyOnMKaIKH, MPOCKTEI) OIIK-3.3 Bnageer MeTofaMu BU3yalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr W 0030pbl WHPOpPMALIUU B

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U . .
obnactu cBoeil podecCHOHATFHOM IesITeTbHOCTH

00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 3349

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

OIIK-5 Criocoben yuacTtBoBarh B ipoBerieHnn  |OIIK-5.2 O6nagaer cmocoOHOCTEIO K OCBOCHHIO HOBBIX
(yHIaMEHTANBHBIX U MIPUKJIATHBIX 3HaHWUH HAa OCHOBE M3YUYCHHS JMTEPATYPHI, HAYYHBIX CTaTen
WCCIIeIOBaHUH 1 pa3paboToOK, CAMOCTOATEIBHO |H IPYTHUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,

MaTeMaTH4eCKHe METOJbI UCCIIEIOBAHUM, U OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILTyaTalun
paboTars Ha COBPEMEHHOM IKCIIEPUMEHTAIILHON |COBPEMEHHOM 3KCIIEPUMEHTAIbHOMN
HAay4YHO-HCCIIEI0BATEIbCKOM, Hay4YHO-UCCIIE0BATEIbCKON

HA3MEPUTEIIBHO-aHAIUTHYECKON U (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)
TEXHOJIOTMYECKOH anmaparype anmnaparypsl

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOM (pHU3nKn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U

[TK-1 CriocobeH 1uraHupoBaTh U MPOBOIUTH MOJICJIMPOBAHSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM
Hay4HbIE SKCTICPUMEHTHI (B N30paHHON [IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
HpeIMETHOM 001acTH) U (MIIM) TEOPETUYECKUE  |OMUCAaHUss W HMCCIIENOBAaHMA IIPOLECCOB W SBICHUI B
(amanuTUYeCKHe U UMUTAIIMOHHBIE) COOTBETCTBYIOIIMX HAyYHBIX 00J1aCTAX

HCCICA0BanNA [IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢

COBPEMEHHBIMH  Hay4YHbIMH TNpUOOpaMH U JPYyTUM
9KCIEPUMEHTAIILHBIM 000PYI0BaHUEM

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHUPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
[1K-2 Crioco0eH aHaIM3UpOBAaTh MOJIyYCHHBIC B |ONPEACISAIONINEG H3y4aeMOe SIBICHHE, M HPOU3BOAMUTH

X07Ie HayYHO-HUCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKU 110 NOPSJKY BEIUUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIO4CHH) 000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHANBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW

dhopme

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
0a30Bblc TMOHATHS APXUTEKTYPHl TpapUuecKHX MPOLECCOPOB M BIEMEHTOB IPOTPAMMHOM Cpellbl
CUDA.

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

BJIaJICTh:

HaBBIKAMU aHAJIHM3a MPOTPAMMHOIO KOJIa Ha BO3MOXHOCTBH €ro paclapajuleMBaHusl Ha rpad)uyecKoM
npoueccope GPU.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexnm

CeMuHapsI

JlaGopar. paboTsr

CaMocT.
pabora

ApxuTekTypa U  INpPOrpaMMHUpPOBaHHE
MaCCHBHO-TIapaJIICTbHBIX
BBIUUCIIUTEJIBHBIX CUCTEM

['ubpunHass mMozenb BeUMCICHUH. THITBI
BBIYMCIIMTEIBHBIX APXUTEKTYP.
ApxutekTypa rpaduIecKoro mpoieccopa
(GPU)

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

Uepapxus namaru va GPU. Peructpsl u
JIOKaJbHAs MaMATh. [7100aibpHas MaMATh.
[Ia610H paboOTHI ¢ TIIOOATHLHON TAMSITHIO.
Ncnone3oBanne pinned-namsTu.
CUDA-22n0otoku

OObeauHeHHe 3ampocoB. MaccuBbl ¢
BBIPABHUBaHHUEM

Paznensemas mamste. [1labnon paboTs! ¢
pazzenseMor mamAThio. OnTUMH3AIHSL
PpaboTHI ¢ pa3aensseMol MaMsThiO

Crarndeckue nepemennble. KoHcTaHTHas
namsTh. TeKcTypHas namsTh

Bormpocsl onTuMu3anuy OpUI0KEHUH 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 morepp nyuka Ha GPU kax
3a71a4a TPACCUPOBKU Jy4der

13

Pacuer oddekra mpocTpaHCTBEHHOTO
3apsiga nyuka Ha GPU

14

3anaua TpaccupoBkH mydka Ha GPU

15

HeperynsapHblii napauiennsM 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




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. ApXI/ITeKTypa " IporpaMMHUpPOBAHUC MAaCCUBHO-IIAPAJIJICIIbHBIX BBIYUCIIUTCIIBHBIX CUCTCM

Beenenne. Hacrtpoiika mnporpammuoii cpeabl B MSVisualStudio. Kommumsimust mpoctedmmx
PUMEPOB. TSt paboTsI c CUDA.OneHnka XapaKTePUCTUK BUJICOKAPTHI.
ComputeCapabilityBumeoxapThl.

2. TuOpuanas Mojeidb BbIYMCICHUI. THIBI BBIYUCIUTEIBHBIX APXUTEKTYp. APXHTEKTypa
rpaduueckoro npomeccopa (GPU)

Hamnmcanus nocinenoBaresibHOTO KoJa [Uisl BEIYUCICHUS CyMMBI psina. OIeHKa BpeMeHH BBIYMCIICHUSI.
[MpoexkrCUDABMS VisualStudio.

3. IIporpammuast mogens CUDA. I'mbpunnas Mojens nporpaMmmHoro kojaa. [lorstue moroka, Oioka,
cetr 05okoB. PyHKIMA — AOPO, KaK NapajuiedbHbli kog Ha GPU

Hammcanue mociieoBaTenbHOTO KOia ISl alrOpUTMa MEPEMHOKCHUS KBAaJIPaTHBIX MaTpHIL.
Ucnonp3oBanue nuHamuueckoi mamatu. OneHka BpeMeHu BoinoiaHenus. Pabora ¢ CUDAToolKit.

4. Uepapxuss namsatu Ha GPU. Permcrpsl u nokanbHas mamsath. [noGanbHas mamsarte. [labmon
pabotsl ¢ mobansHOU naMsTh0. Mcnonb3oBanue pinned-namaru. CUDA-22notoku

Hactpoiika mnpoekta CUDAB cpene  MSVisualStudio. Kommumsiums  npumepoB  u3
CUDASDK . IIpumMeps! napayiienbHON peaqn3alnuy 3a/1aud MHOTHUX TeJl U TUAPOINHAMUKH.

5. O6beuHeHne 3apocoB. MaccuBbI ¢ BRIPAaBHUBAHUEM

Hamucanue mapaisenbHOTO anropuTMa CIOXKEHUS BEKTOpOoB M cymmupoBanue psga Ha CUDA.
OneHka BpeMEHHU BBINIOJIHEHHSI U CpaBHEHHE € TIOcTe[oBaTeNbHON peanu3anueit Ha CPU.

6. Pazmensemass mamate. [llabmon paboTsl ¢ pasgensemoil mamaTbio. OnTtumuzanus padoTHL C
pa3nenseMon MaMsThio

Hammcanue napauiCJIbHOIO aJroputMa ICPCMHOXKCHUSA MaTpull C HCIOJIb30BAHUC NI00AIBHOM

namatd Ha CUDA. OueHka BpeMeHU BBINIOJIIHEHUSI M CPAaBHEHHUE C MOCIEI0BATEeIbHON pean3aiuei
na CPU.

7. Crarnueckue NEPCMCHHBIC. KoncrantHas naMsTh. TeKCTypHafI IIaMsATb

Hanucanne u onrtumuzanusi nporpamMuoro koga Ha CPU u GPU ansg paboTsl ¢ pa3inuyHbBIMU
tuniamu namsiti Ha GPU. [mobanpraas namste, L2 ko, Read-OnlyDatakam.

8. Bonpock! ontumuzanuu npuinoxkenuit za CUDA

Hanucanne u onrtumuzanusi nporpaMMuoro koga Ha CPU u GPU mns paGoTsl ¢ pa3inuyHBIMU
tunamu namsatid Ha GPU. Paznensemas mamste, peructpol. Konduukr 6ankos.

9. Pemienne nuddepennuansabix ypasueHuit Ha CUDA Ha npumMepe 3a1a4 a3po-THapOIuHAMHUKH



Hanucanne u ontumuzanus nporpammuoro koga ava CPU/OpenMP. 3anaua cymmupoBaHue psja u
MEPEMHOXKECHHUS MaTPHIL.

10. Pemenne 3agaun Marauroctatuk Ha GPU

Hanucanne wu ontumuzanust mnporpammaoro koga Ha CPU/OpenMP. 3apgaua wmHOrmx
B3aUMOJCUCTBYOIIUX TEJL.

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

Hamucanue m ontumuzanus nporpammHoro koga Ha CUDA st 3amad mapajiedbHOW penyKUUU.
Pabora ¢ paznensiemoii mamsiteio. bank konuukTel. BerBnenne Warp.

12. Ouenka noteps nmyuka Ha GPU kak 3aaua TpacCUpOBKH JTyueit

Hamucanune u onrtumusanus nporpammuoro koma Ha CUDA jans mepeMHOXKEHHS MaTpHil.
4-baiitoBbie U §-baiiToBble OaHkU B pa3aenseMoil namsaTH. baHk KOHQIUMKTHE Ha BUAeoKapTax ¢ 16 u
32 6ankamu. Pabora mnanuposumka warp. Anroputmer ILPu TLP.

13. Pacuer adpdexra mpocTpaHCTBEHHOTO 3apsiaa myuka Ha GPU

Hamucanne wu ontummsarnus mnporpammHoro koga Ha CUDA ana CJIAY. Peanmzamus c
WCITIOJIb30BaHNE TIIO0ATBHON TamMsaTH. VCIIoIb30BaHNe THHEWHON TEKCTYPHON TTaMSITH.

14. 3apaua TpaccupoBku myuka Ha GPU

Hamucanue n ontumuzanus nporpammaoro koga Ha CUDA mis CHAY. TlpousBonnas ®pemre u
HenpepbIBHBIN aHanor Metona HeioToHa. Mcnonb3oBaHue koamiecuHra npu JOCTYyNE B MI00ANbHYIO
MaMATh.

15. Heperynsipublii mapanienusM B 3a1a4ax o0paboTka nuugposoro curnana Ha GPU
Hanucanue n ontumuzanus nporpammuoro koga Ha CUDA ans 3aaun MHOTHX Tedl.
16. Pexxum Multi-GPU. HetipocereBsie anroputmel Ha GPU

OcuoBuble aupektuBbl OpenACC. Kommwmsums woma B cpene  OpenACC. Hanwmcanwue
nporpammuoro koga Ha OpenMP u GPU/OpenACC miis 3a1a4 nepeMHOKEHHUS MaTPHL.

17. CpaBHeHue peanuzanuii MoaenbHbIX 33124 Ha OpenMP, OpenACC, CUDA

Hanucanue n ontumuzanus nporpammuoro koga sHa OpenMP u GPU/OpenACC ans 3amad 3agauu
MHOTHX Tell.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

» Okpan, npoektop (¢ HDMI Boixonom)

» Jloctyn B MuaTepuet (WiFi noakmrodenue)

» JlazepHas ykaska

» KommbrorepHslii kiacce ¢ Buaeokaptamu komnanuu NVIDIA.

» Ha xoMmbproTepax JOKHO OBITH YCTAHOBJICHO MporpaMMHoe obecnieuenue Aiist pabotsl ¢ CUDA.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
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2. Nnozemuesa H.I', Ilepenénkun E.E., CagoBauxoB b.1., OnTuMuzaius alropuTMoB 3a/1a4
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. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MS Visual Studio 2019, NVIDIA Driver, CUDA ToolKit, SDK
9. MeToauyeckue yKazaHus AJis1 00y4arOMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydarouuil TUCIUIUIMHY, JOJKEH, C OAHOW CTOPOHBI, OBIAJETh OOIIMM MOHITHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEACNEHUS M TOHATHA,
YMETh IPUMEHSATH MOTy9ICHHBIC 3HAHUS JIJIS1 PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

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

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE 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: OaxanaBp

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

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIEOBYIO,
He(OopMallLHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIOas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnuKanum, MpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHHUUYECKOM TOKyMEHTaluH, B TOM
YHUcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9YHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIIAi

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIIEA0BAHUI, U

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIluu

paboTaTh Ha COBPEMEHHOMN IKCTIIEPUMEHTAIBHOM | COBPEMEHHOM AKCIIEPUMEHTAITLHOM
HAay4HO-UCCIIEI0BaTEIbCKOM, HAay4HO-UCCIIEI0BATEIbCKON
M3MEPUTENhHO-aHATUTUIECKON 1 (M3MepHuTEeTHEHO-aHATUTHYECKOM U TEXHOJOTUYECKOM)
TEXHOJIOTHYECKOM amnmaparype anmaparypsl

I1IK-1.1 Bnameer  QyHIaMeHTanbHBIMH  TIOHSTHIMH,

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)

3aKOHaMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX




UCCICNOBAHMS IIK-1.5 Buageer HaBbikamMu Oe3omacHol paboOThl €
COBPEMCHHBIMH  HAYYHBIMH  NPHOOpAaMH U JIPYTUM
9KCIIEPUMEHTAIIBHBIM 000PYI0BaHHEM

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
I1K-2 Cnioco0eH aHaau3upOBaTh MOJMyYCHHBIE B |ONPECAIOINEe H3ydaeMoe SBICHHE, M IPOU3BOIAMUTH

X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI
AQHHBIC U ICIATh HAYIHBIC BBIBOJLI I1K-2.3 CniocoGeH npencTaBisITh HayYHbIE YTBEPKIACHHS, UX
(3aKuIr0uCH) 00OCHOBaHMSI M J0KAa3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX

pelieHus] SCHO M TOYHO B TEPMUHAX, IOHATHBIX UL
npo(eCCHOHANBHON ayIuTOpHH, B MUCBMEHHON W YCTHOH

dopme

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHus IUCLMILIMHBI «MeToAbl MacCUBHO-NIApajlIebHOIO IIPOIPaMMMPOBAHUSA B Cpene
CUDA niist perienus 3a7ad TEOPETHUECKON U MaTeMaTHYECKON (PU3UKNY 00yUarOIINIACs TOJKEH:

3HAThb:

0a30Bble TMOHATHS APXUTEKTYPbl TpapUuecKHX MPOLECCOPOB M BIEMEHTOB NPOTPAMMHON CpeIlbl
CUDA.

yMeThb:

UCTIONB30BaTh 0a30BbIE 3HAHUS MO MporpaMMHo-annaparHomy creky CUDA nnst pacnapanienuBaHus
nporpammuoro koga na GPU.
BJa/IeTh:

HaBBIKAMU aHAJIHM3a NPOTPAMMHOIO KOJIa Ha BO3MOXHOCTBH €ro paclapajuleMBaHusl Ha rpad)uyecKoM
npoueccope GPU.

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

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

2. Pazpensiemas namsTh.3anuch, YTeHUE, CAHXPOHHU3ALHMS, CKOPOCTh IOCTYIIA.
3. 3anuch W YTeHHE U3 MI0O0ATBFHON HaMsITH, CKOPOCTb JOCTYIIA.
4. HlabnoHb! HOCTYMA K INIOOATBHON MaMSITH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

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

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

Cpena nporpammupoBanust CUDA mi1st MmaccuBHO napasiienbHbix apxutektyp GPU.
I'uGpuanbIi mogxoxn nmporpammuposanus Ha GPU/CPU.

[MonsiTre pyHKINY siipa, CETKU OJIOKOB, HUTEH.

OcHoBHbIe cnieniudukaTopsl, u nepemeHnbie cpenbl CUDA.

OcuoBnble Tunb Namatu Ha GPU.

e A S

3anuch ¥ YTeHUE 13 NI00AIBHON MaMsITH, CKOPOCTh JOCTYIIA.

9. 1labnoHsl HOCTyMA K MI00ATBHOM MaMSITH.

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




12. Hcnons3oBaHue TIOOaJbHOH MaMATH Ha MpUMepe MepeMHOXeHus Marpull. OrneHka
MPOU3BOIUTEIBLHOCTH.

13. Paznensemast naMaTh.3auch, YTEHUE, CHHXPOHU3ALUS, CKOPOCTD AOCTYIIA.
14. TlonsiTue 6aHKOB MaMsITH, IIA0JIOHBI TOCTYIA B Pa3AesieMyIO HaMsTh.

15. Hcnonwn3oBaHue pa3I[eH$ICMOﬁ naMATH Ha OpUMCPEC MNCPCMHOXCHUA  MAaTpHUIIL. OLICHKa
MMPOU3BOAUTCIIBHOCTHU.

16. Ilpumep napauiensHOM peayKIHUU C TIOCIEAYIONMEN ONTUMU3AINEH.

17. TlonsiTue TeKCTyphI, GUIBTPHI, TpeoOpa3zoBaHue TUTIOB, CIOCOOBI OOpaIIeHusI.

18. Mcnionp30BaHe TEKCTYPBI IIPU AOCTYTIE B INIO0ATBHYIO TaMSTh.

19. 3amaun 06paboTku curHaia. HaxoxeHne CBEpTKH.

20. O6paboTka n300paxeHus, NoHsATHE Iyma. [logasnenue nryma

21. [apannenbHoe peleHrne CUCTEMBI INHEHHBIX U HeIMHENWHBIX ypaBHeHni Ha GPU
22. Paznuunble TUTBI GUIBTPOB TIPU 00pabOTKE H300paKEeHUSI.

23. Bompock! ontuMuzanuu. Kitaccudukanms 3aa4 mo cTeneHy pacnapaieTnBaHus.
24. Ucnons3zoBanne CUDART u CUDADriverAPI.

25. OcHoBHbIE 1a0MOHBI PabOTHI ¢ MaMATHIO. [IpuMeps! onTMU3anKy Koaa.

26. Pabora ¢ nmpopumrpoBIIHKOM.

27. Ocobennoctr paboThl ¢ HeckonbkuMu GPU.

28. [Ipumeps! ucnionb3oBanust GPU.3agaua rugporazoquHaMuKy.

29. TpaccupoBka Jgyueil.

30. MonenupoBaHuE TUHAMUKH MTyYKa.

31. IapannenbHbli aITOPUTM PEIICHHS yPaBHEHHS TETJIONPOBOIHOCTH.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. Harmucars B cpene CUDA nporpaMMHBIN KOZI peaju3yIolInii mapajuieIbHOe IePEMHOKEHNE MaTPHII
C MCIIOJIb30BaHKE PA3ACIIIEMON MaMITH

2. Hamucarp B cpene CUDA nporpaMMHBIN KOZl peasin3yroIui napajiebHOe IEPEMHOKEHUE MaTPHIL
C UCIOJIb30BaHUE [T100ATBbHON AMATH

3. Hamncars B cpene CUDA nporpaMMHBIN KOJI peau3yIolnii mapauieIbHOe IePEMHOKEHNE MaTPHII
C UCTOJNB30BaHNE pasfessseMo namsaTi u anroput™Mom ILP u TLP

4. Hamtucarp B cpene CUDA nporpaMMHBIN KOJ peau3yOMuil napanieibHOe BEIYUCICHHE TUHAMUKH
CUCTEMBI MHOTHX YaCTHI] C IPaBUTALIUOHHBIM B3aUMOJEHCTBUEM.

5.Hanwmcarps mporpaMMHBIN KO/ WILTIOCTPUPYIONIHN d3PPEKTHBHOCTH paboTHI ¢ pinned-maMsaThio

6.Hamucars mapauiebHblii KO CIIOKCHHS MAacCHBOB C HCIIOJb30BaHHE ACHHXPOHOTO KOITHUPOBAHHSI
JTaHHBIX Mex Ty host/device/

[Tpumepsl 6uneToB

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

buier 2.
1. IousTre GaHKOB MaMsATH, MIA0JIOHBI JOCTYIIA B PA3ICISEMYO TaMSTh.
2. 3amaua Ha pabory ¢ CUDA-Stream

burer 3.
1. Ilpumep napamienbHON peAYKIMY € MOCIETYIOMEH ONTUMH3aUEN.
2. 3ajada Ha CIIOKEHHUE MATPHIL C UCTIOIB30BAaHUEM TEKCTYPHOU MaMSITH.

burer 4.
1. Ilabnons! moctyna Kk mobanbHoM namsaTy. [lonaTue koaneccunra.

2. 3a/:[aqa Ha CJIOKECHHE MACCHBOB B II00AILHON MAMSTH C HCIIOJIB30BAHUE BbIpaABHUBAHUA.

burer 5.



1. Opranuzanus pabots! B pexrme Multi-GPU cpencrsamu OpenMP nu CUDA-Stream
2. 3ana4 Ha paboOTy C TMHAMHYECKON pa3/ieNiieMOi aMsIThIO.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHHUs JIOTHYECKON MOCIIeI0BATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0ayml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune omuOKy B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBannpiii 3a4€T NPOBOAUTCS B YCTHOH Qopme 1o Owneram. B kaxmom Ouiere
NpPE/ICTaBICHO JBa TEOPETHYECKWX Bompoca. [lpum mpoBemeHmm 3au€ra  oOydaromeMmycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromerocss He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



