MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30BAHU ST POCCUMCKOM ®EJEPAITN
(benepaibHOE TOCYAapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHHE
BBICILIET0 00pa30BaHuUs
«ToNbATTUHCKUM rOCYAapCTBEHHBIH YHUBEPCUTET

b1.B.03

(unoexc oucyuniumsl)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

ApaneKTypa U IIporpammMHoO¢e o0ecneyeHue BBICOKOINIPOU3BOAUTEC/ILHBIX BBIMHCIUTEC/IbHBIX CUCTEM

(HaumeHoB8aHUe OUCYUNTUHDL)

10 HAITPABJICHUIO ITOJITOTOBKU
01.04.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

HaIpaBJICHHOCTH (MTPOMUITH )/CrIeIHATN3 AU
Matematuueckoe MOJeIUPOBAHHE

®opma o0yuenus: Ounas
I'ox Habopa: 2023

O6mas Tpyaoemkoctsb: 43E

Pacnpeneﬂenne aCoB JUCHMILIMHBI IO CEMECTPaM

Cemectp 3

dopma KOHTPOJIA 3a4er Hroro
Buj 3ansiTui
Jlexuun 8 8
JlaGoparopHble
[IpakTHueckue 16 16
PykoBoJICTBO: KypcoBbie paboThl (ripoekThi) / PT'P
[IpoMexyTouHas aTTeCTaLUs 0,25 0,25
KonTaktHas pabora 24,25 24,25
CamocrosiTenbHas paboTa 119,75 119,75
KoHTpoib
Hroro 144 144




Pabouyto nmporpammy coctaBui(u):
npodeccop, AOLEHT, 1.TeXH.HayK, MkpTeryeB C.B.

(Oondicrocms, yueroe 36anue, cmenenvb, Pamunus U.0.)

PenensupoBanue paboue mporpaMMbl TUCIHUTUIUHBIL:

Ot1cyTCTBYET

Pentensent

(Oondrcrocms, yueroe 36anue, cmenenvb, @amunusn U.0.)

Pabouas mporpamma aucuuIuIMHBL cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOro miana

HAaIpaBJICHUS TIOATOTOBKY (CIEIUATBLHOCTH)
01.04.02 INpuknagHas MaTeMaTHKa U HHPOPMATHKA

(K00 u HaumeHoBaHUe HaNPasieHus N0020mosKU, cneyuarvHocmu 6 coomgemcemesuu ¢ @I'OC BI1O)

Cpoxk eiicTBUSI MPOrpaMMbl IMCHUIIMHBI 10 «31» aBrycra 2025 r.

YTBEPX/IEHO

Ha 3acenanuu xagenps! «lIpukiagHas mareMaTuka 1 ”HGOpMaTHKa»

(mpotokon 3acenanust Ne 1 ot «30» aBrycra 2022 r.).



1. esab ocBOeHUS JUCHMIIIMHBI

Llens — popMupoBaHUEe y CTYACHTOB HAYYHBIX MPEACTABICHUI O MPUHIHMIIAX Pa3pabOTKU U
peanu3aly BBICOKOIPOM3BOIUTENbHBIX MHOTIONOTOYHBIX anroputMmoB uisg miaatdgopmser CUDA
Nvidia ¥ mpakTHYECKUX HABBIKOB MPUMEHEHHS MTOTYYSHHBIX 3HAHUH [T pelIeHHs 3a/1a4 B 001aCTH

MPUKIIATHOM MaTeMaTHUKU U UHPOPMATUKH.

2. Mecro aucuumiinHbl B cTpykrype OITIOII BO

I[I/ICHI/IHJ'II/IHI)I n IPAaKTHUKH, Ha OCBOCHHUHN KOTOPBIX 6a3preTc;1 JaHHas AUCLHUIIIMHA:
KOMHBI-OTCpHBIe n I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIe TEXHOJIOTHKM M HUX NPHUMCHCHUE IJIA

00paboTku gaHHBIX, CHCTEMbI KOMITBIOTEPHOW MAaTEMATHKHU.

I[I/ICHI/IHJ'II/IHI)I " IIPAKTHUKH, JJI1 KOTOPBIX OCBOCHHE HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

npenmectBytomiee: [lupposas 06paboTka JTaHHBIX.

3. [lnanupyemble pe3yJabTaThl 00y4eHUs

®opmupyeMbie U

I/IHIII/IKaTopr JOCTHIKCHUSA

KOHTpPOJINpyeMble KOMITETeHIHii IInanupyemMsble pe3yJbTaThl
KOMIIeTEeHIIUHN o0yueHust
(Kol ¥ HAMEHOBAHUE)
(K01 1 HAMEHOBAHUE)
[TK-3 Crnocoben I1K-3.1 3HaTh: METO/bI U CPENICTBA
YIPaBJIATh dTanaMu YIpaBJIEHUS )KU3HEHHBIM IIUKIIOM
KU3HEHHOTO LIMKJIa METOJ0JOTUYECKON U
MCTOHOJ‘[OI‘HqGCKOﬁ u TEXHOJIOTHUECKOU I/IH(i)paCTPYKTypI)I
TEXHOJOTUUYECKOU AHAJIM3a JAHHBIX B OpTraHru3alrn
UHPACTPYKTYPHI aHATU3A [1IK-3.2 VYMeTh: UCIIOIBL30BaTh METOABI U
JIAaHHBIX B OpraHu3anuu CpeacTBa YIIPaBJICHUA KU3HCHHBIM
LIMKJIOM METOJI0JIOTMYECKOH U
TEXHOJOTUYECKONH HHPPACTPYKTYPHI
aHaJIM3a JaHHBIX B OpraHUu3aluu
I1K-3.3 Bragets: HaBbIKamMu ynpaBieHUs
JKU3HEHHBIM IIUKIIOM
METOI0JIOTUYECKON U
TEXHOJIOTHYECKON HHPPACTPYKTYPHI
aHaJIM3a JaHHBIX B OpraHu3aluu
[TK-4 Crniocoben [1K-4.1 3HaTh: COBPEMEHHBIE TEXHOJIOTHI
YIIPaBJISATh Pa3padOTKOM yIpaBjeHus pa3padoTKOM
MPOJIYKTOB, YCIIYT U IIPOAYKTOB, YCIYT U PELICHUN Ha
pelIeHni Ha OCHOBE OCHOBE aHaJIN3a JaHHBIX
aHaIM3a JaHHBIX [1K-4.2 VYMeTh: UCTI0IB30BaTh COBPEMEHHBIE
TEXHOJIOTUH YIIPaBJICHUS
pa3paboTKOIl MPOYKTOB, YCIYT U
pelIeHni Ha OCHOBE aHaIu3a
JTAHHBIX
[1K-4.3 BitaneTs: HaBbIKamMu yIpaBIeHUS

pa3paboTKOIl MPOYKTOB, YCIYT U
pelleHHii Ha OCHOBE aHaIM3a
JTAHHBIX




4. CTpyKTYypa H coJepKaHue TUCUUIINHBI

®DopMBbI TEKYIIETO
Bun . KOHTPOJISA
. HaunmeHoBaHue TeM 3aHATHH HNnrepakTn
Momyns (pa3mer) yueOHoit . Cemectp Oobem, 4. Banabl (HauMeHOBaHHe
(yue6Hoit paGoThI) B, .
padoThI OLICHOYHOI'0
CpeACTBA)
Monyns 1. Jlex Tema 1. OCHOBBI TOCTPOCHHUS BHICOKOIIPOU3BOIUTEIHLHBIX 3 2 - -
IAPXUTEKTYpa BBIUHCITUTEIILHBIX CUCTEM
BBEICOKOIIPOU3BOIUTEIND
P A Jlex Tema 2. OCHOBBI MHOTOIIPOLIECCOPHBIX BBIYUCIUTENBHBIX CUCTEM 3 2
HBIX BEIYHCIATEIBEHBIX
cHCTEM :
IIp 1. [TapamrensHBIC BEIYUACICHHS ¢ TTOMOITbI0 WinAPI 3 8 - - OT4UeTsI 10
2. BeruncneHue BpeMeHH pabOThI aIropuT™Ma IMpu MPaKTHYCCKIM
pacrnapauieTuBaHuu lpaboram NoNel,2
Moy 2. Jlex Tema 3. OreHKa IPOU3BOAUTEILHOCTH BHICOKOTIPONU3BOTUTEIILHBIX 3 2 - -
Texnonorun Jlex Tema 4. IIporpaMMHO€ 0O€CTIEYEHUE BEICOKOIIPOM3BOIUTEIBHBIX - -
1apaiIeIbHbIX BBIUMCIIUTENBHBIX CHCTEM
BEIYUCIICHIH -
Ip 3. Pacuer yckopeHHs COBMECTHOI 00pabOTKK JaHHBIX 3 8 - - OTueTs! o
4. Ynpasnenue napamrenn3smMoM tparzakiuid B CYB/] MPaKTUYECKUM
abotam NeNe3 4
A 3 0,25 - -
Cp 3 119,75 - -
KouTpons - -
Hroro: 144




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax u3y4eHus JUCHUILTHHBI IPEAYCMOTPEHO UCIIOJIB30BAHUE CIIEAYIOMINX
00pa30BaTeNbHbIX TEXHOJIOTUMA:

®  TEXHOJOTHWS TPAIUIIMOHHOTO OOYYEHHS: JIEKIUH U IPAKTUIEeCKUE paboTHl,
caMoCTOsTeNbHAsA PaboTa;

° TCXHOJIOTUA MPOCKTHOI'O O6y‘IeHI/I$IZ pcajmsanuAa U 3auTa OT4CTOB IO
NPaKTHYECKUM padoTam.

6. Meronuyeckue yKa3aHus M0 OCBOEHHMIO U CIUTIIMHbBI

W3yuenne AuCHUIUIMHBI TpeOyeT CUCTEMaTHYeCKOro M IOCJIEI0BATEIbHOIO
HAKOIUIEHUs 3HAHWM, CIEel10BaTeNbHO, IMPOIMYCKH OTIENbHBIX TEM HE IO3BOJISIOT INTyOOKO
OCBOMTD IIPEMET.

B xoze JIeKIIMOHHBIX 3aHATUNA PEKOMEHAYETCs 3aJ1aBaTh MIPENOJaBaTel0 YTOUHSOINE
BOIIPOCHI C 1IEJIBI0 YSCHEHHs TEOPETUUYECKHUX MOJI0KEHUH, pa3peleHus CIIOPHbIX CUTYalnH.

CTyeHT MOXXET JOMOJHUTH CIUCOK HCIOJIb30BAaHHOW JIUTEPATyphl COBPEMEHHBIMU
UCTOYHHMKAMHU, HE IMPEJCTABICHHBIMM B CIHCKE PEKOMEHIOBAaHHON JIUTEpaTypbl, U B
JaJIbHENIIEM MCIOJIb30BaTh COOCTBEHHBIE IOATOTOBJICHHbIE YueOHBIE MaTepuasbl IpU
HaIMCaHUM KYPCOBBIX U BBIITYCKHBIX KBAJIU(UKALIMOHHBIX paloT.

6.1. PekoMeHaaIlUM 110 NMOATOTOBKE K MPAKTHYECKUM 3aHITHIM

CryneHram clienyer:

. IIPYU MOATOTOBKE K MPAKTUUYECKUM 3aHITHIM CleAyeT 00sf3aTeIbHO HCIIOJIb30BATh
HE TOJIBKO JIEKI[UH, yU4EOHYI0 JINTepaTypy, HO U APYrHe NCTOYHUKH;
o B HayaJle 3aHATHH 3a/aTh IPENOAABATEI0 BOIPOCH 10 MaTepUaly, BbI3BaBLIEMY

3aTpy/IHEHUS B €ro IOHMMAaHMM M OCBOEHHMM TIpU pEHIeHUH 3a/4ay, 3aJaHHbIX s
CaMOCTOSITENIbHOTO PELICHMUS;

o Ha 3aHATHUM JOBOAUTH KAXKAYI0 3aJady JO OKOHYATEJBHOIO pEIICHHUS,
JEMOHCTPUPOBaTh IMOHMMAaHME IIPOBEICHHBIX pPACUETOB (AHAJIU30B, CUTyallMil), B cClydae
3aTpyAHEHUH 00palaThCs K MperoiaBaTelto.

Jnsg Toro urtoObl NpPaKTHUYECKHE 3aHATHS MNPUHOCWIM MAKCHUMAJIbHYIO TO0Jb3Y,
HE00X0/IMMO MOMHUTB, YTO YIPAXKHEHUE U PELICHUE 3a/1a4 MPOBOJATCS MO0 PACCMOTPEHHOMY
Ha JIEKIUSAX MaTepually M CBsI3aHbl, KaK MPaBUJIO, C JETaJbHBIM pPa30d0pOM OTHAEIbHBIX
BOIIPOCOB JIEKIMOHHOIO Kypca. Clexyer NOAYEPKHYTh, YTO TOJIBKO IIOCIE YCBOCHHS
JIEKIMOHHOTO MaTepHajia C OIpeleleHHOM TOUYKMU 3peHus (a MMEHHO ¢ TOW, ¢ KOTOpOH OH
U3JIaraeTcs Ha JISKIUAX) OH OyAeT 3aKperuIAThCS CTYIEHTOM Ha MPaKTUYECKUX 3aHATHIX KaK B
pe3ynbTare OOCYXKICHHS M aHalu3a JIEKIHOHHOIO MaTepuaia, Tak U C MOMOIIBI0 pelIeHus
NpoOJeMHBIX CUTyaluid, 3a1ad. [Ipy 3THX YCIOBHSX CTYAEHT HE TOJIBKO XOpOLIO YCBOMT
MaTepual, HO ¥ Hay4UTCs MPUMEHSITh €ro Ha MPaKTHKE, a TaKKe MOJYUYHUT JOMOJTHUTEIbHBIN
CTUMYJI (M 3TO OYEeHb BaXKHO) U1l aKTUBHOMN MPO- PaOOTKHU JIEKLIUH.

[Tpu caMoCTOSATENHHOM PEIIEHUH 3a]]a4 HYy>KHO 0OOCHOBBIBATh KaX/IbIil 3Tall peleHus,
UCXOJS W3 TEOPETHUYECKUX IIOJIOKEHUH Kypca. Eciau CTyJeHT BHUIOUT HECKOJIBKO ITyTEH
peuieHus npoOiemMsl (3a7aun), TO HYKHO CPaBHUTb MX U BBIOpATh CaMblil palMOHaJIbHBIM.
[Tone3no 10 Hayana BBHIYMCICHUH COCTaBUTh KpPATKUM IJIaH peleHust npoodyieMsbl (3aaa4m).
Pemenne mpoGieMHBIX 3a7ad WJIM NPUMEPOB CIEAYeT HU3JaraTth MOAPOOHO, BBIYMCICHUS
pacrnojarate B CTPOTOM IOpPSAKE, OTAEIsAs BCIIOMOTaTENIbHBIE BBIYMCIEHUS OT OCHOBHBIX.
Pemenus npu HEOOXOIUMOCTH HY>KHO COIIPOBOX/1aTh KOMMEHTApUAMH, CXEMaMH, YepTEKaMU
U PUCYHKaMHU.

CrenyeT OMHHUTB, YTO PEIICHHE KaXIOW Y4eOHOW 3a7avd JODKHO JTOBOIUTHCS O



OKOHYATEeJIbHOTO JIOTMYECKOI'0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXHOCTH C
BBIBOJIOM. [lomydeHHBIN OTBET CleAyeT MPOBEPUTH CIOCO0aMHM, BHITEKAIOUIMMH U3 CYIIECTBA
naHHOM 3amaun. Ilone3sHo Takke (eciu BO3MOJKHO) pelllaTh HECKOJbKUMH croco0aMu U
CPaBHUTh IIOJIyYEHHBIE pe3ysbTaThl. Pemenue 3a1ad JaHHOIO THUIIA HYKHO IIPOJOJIKATH JI0
IPUOOPETEHUS TBEP/bIX HABBIKOB B UX PEILICHHUH.

7. OnleHoYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPEICTB

Cemecrp Koxa koHTpo/IMpyemMoii KOMIIeTeH U HaumeHoBaHue
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 [1K-3, TIK-4 OT4eThl 0 NPaKTUYECKUM paboTam
NoNel-4

7.2. TunoBble 3aJaHUS] MU HHbIE MAaTepPUAJIbl, HEO0XO0IMMBbIe IJIfl TEKYIero
KOHTPOJIA

7.2.1. Bompocsl i codeceoBaHus 10 MOV (IPUMEDPBL BOIIPOCOB)
(HAUMEHOBAHUE OYEHOUHO20 CPedCmEa)

Monyns 1. Ucropus n apxuTekTypa napauienbHbix BerunciaeHuii Ha CUDA
1. TIIpennockuiku Beraucienuit Ha GPU
2. Ocobennoctu npuMeHeHus Buaeokapt B 2001-2006 1T 11t BEIYUCIICHUI
3.  «MHoroobemaromuey pe3yibTaTel IpuMeHeHus Buaeokapt B 2001-2006 rr.
JUIS1 BBIYMCIICHUI
4. TIpoGiieMbl HauaIBHOTO 3Tana NPUMEHEHHs BUACOKAPT AJIsl BBIYMCICHUN
2006r: nosieneane CUDA u G80
6. 2006r: qpyrue npou3BOAUTENN BUACOKAPT B OOPbOE 32 HOBYIO HUILLY
reTepOreHHBIX BBIYUCICHUN
7. 2007-2008rr: OBICTPBINA POCT MPOU3BOAUTEIBHOCTH BUICOKAPT U UX
IIPUMEHEHUE JJIs1 BBIUNCICHUN
8. CoBpeMeHHBbIH 3Tan: 000pyAOBaHHUE, IPOTPaAMMBI, TPOU3BOIUTEILHOCTh

o

Kputepun onenkn:

— OILIEHKa «3a4YT€HO» BBICTABIISIETCA CTYJIEHTY, €CJIH IPOJEMOHCTPUPOBAaHbI
BCECTOPOHHME, CHUCTEMAaTH3UPOBAaHHbIE, TIJIyOOKHE 3HAHUS 10 HMCTOPUHU
BeruucneHuit Ha GPU,

— OIIGHKa «HE 3a4TE€HO» BBICTABISAETCS CTYAECHTY, €CIH IPOJEMOHCTPUPOBAHBI
(dparmMeHTapHble, HECUCTEMAaTU3UPOBAHHbBIC 3HAHUS 110 MCTOPHM BBIUMCIICHHM
Ha GPU, pomyckaroTcs HETOYHOCTH U OIIMOKU TNPUYMHHO-CIIECTBEHHBIX
CBSA3EH.

Mognyins 2. [Tapannensubie Beranciaenuss CUDA

[Mpeumymiecrsa CUDA, mecto CUDA B coBpemerrnom HPC
Apxutektypa GPU B cpaBHeHuu c apxutekrypoit CPU
[Mousitue ComputeCapability, Fermi u Kepler

['uGpunnoe nporpammupoBanne CPU+GPU: cetku, siapa, 3amyck siaep

I'ubpumnoe nporpammupoBanne CPU+GPU: BeIOOp ycTpoiicTBa, 00padoTKa
omnbok, acuaxponHocts B CUDA

akr wNhE



Kpurepum ouenku:

— OLEHKAa «3a4T€HO» BBICTABIIACTCS CTYINEHTY, €CIHU IPOJAEMOHCTPUPOBAHBI
BCECTOPOHHME, CHUCTEMATU3UPOBAaHHbIE, I'TyOOKHE 3HAHUS IO I'€TepPOreHHBIM
NapaJuleJIbHbIM ApXUTEKTYypaM;

— OLEHKAa «HE 3a4T€HO» BBICTABIIAECTCS CTYACHTY, €CIM IPOAECMOHCTPUPOBAHBI
(dparmMeHTapHbIe, HECHUCTEMAaTU3UPOBAHHBIC 3HAHUA I'ereporennsie
napajelibHble apXUTEKTYpPhl, OIMYCKAIOTCSI HETOYHOCTH U OLIMOKH.

7.2.2. KOMILUIGKT OTYETOB I10 IPAKTUYECKUM padoTaM (IPUMEPhI).
(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

IIpakTuyeckasi padora Nel «[lapaensHbie BeIUUCICHUS ¢ ToMoibio WinAPI».
®opma oTueTa MO NpakTHYecKoii padore Ne 1. B oTueT no npaktuueckoii pabore
JIOJI’KHBI OBITh BKITIOYEHBI CIIEAYIOIINE TyHKTHI:

— TUTYJIbHBIN JIUCT;

—  1eNb paboThL;

— KpaTKue TEOPETUYECKUE CBEICHUS;

— ONHUCaHHWE X0J1a BHIIIOJHEHUS PaOOTHI;

— pe3yJbTaThl BHIIOJIHEHHON pabOTHI.

IIpakTnyeckas padora Ne2 «Bpruncnenue BpeMeHM pabOThl alroputMa IpU
pacnapajuieIMBaHuM».
®opma oT4yeTa MO NPaKTHYecKoii padoTe Ne 2. B oTueT no npaxTuueckoil pabore
JIOJKHBI OBITh BKJIFOUEHBI CJIEAYIOIINE ITYHKTHI:
—  TUTYJbHBIN JIUCT;
— 1eab paboThl;
— KpaTKue TEOPETUYECKHUE CBEIICHHUS;
— OIMCaHUE XOJa BBIOJHEHUS padoThI;
— pe3yJbTaThl BHIMOJIHEHHON pabOTHI.

IIpakTnueckas padora Ne3 «PacueT yckopeHHs COBMECTHON 00pabOTKU TaHHBIX.
®opma oTueTa Mo NpakTHyeckoii padore Ne 3. B oTueT no npaxTrueckoii pabore
JIOJKHBI OBITh BKJIIOUEHBI CIIEAYIOIINE TYHKTHI:

- TUTYJIbHBIH JIACT;

- 11eNb paloThI;

- KpaTKHE TEOPETUYECKUE CBEACHUS;

- OMMCaHUE X0/1a BBITIOJIHEHUS pabOTHI;

- pe3yJbTaThl BHITOJIHEHHOW PaboTHI.

IIpakTuyeckas padora Ne4 «YmpasieHue napamienn3smMom Tpanszakiuii B CYB/[».
®opma oTueTa MO NpakTHYecKoil padore Ne 4. B oTueT no npaktuueckoi pabore
JOJIDKHBI OBITH BKIIFOUEHEI CJICOAYIOUEC ITYHKTBI:

- TUTYJIbHBIN JIUCT;

- TIeJTb pabOTHI;

- KpaTKHe TEOPETUUYECKHUE CBECHMUS;

- OIIMCaHUE X0/J1a BBIIIOJTHECHUSA pa60TLI;
Pe3yJIbTAThI BBITOJIHEHHON paOOTHI.

TpedoBanus k 0popMIIEHHIO
OTy€T MO TNPAKTUYECKON paboTe BHIMIOJNHICTCS Ha cTpaHumnax ¢opmara A4 B
9JICKTPOHHOM BH/IC.



IIpu odopmieHun oT4yéTa HCMNONB3YeTCSI CKBO3HAs HyMepalus CTpPaHUL, CUUTas
TUTYJIBHBIA JIMCT NEPBOM cTpaHuued. Homep cTpaHuIbl Ha TUTYJIBHOM JIUCTE HE CTaBUTCH.
Homepa cTpaHuIIbI CTaBATCS 110 LIEHTPY BBEPXY.

[Tpu opopmiennn oruéra codIOAATH CIEAYIONINE TPEOOBAHUS:

o J[7n1s1 3ar0JIOBKOB: MOJTYKUPHBIA pUQT, 14 0T, HEHTPUPOBAHHBIH.

e J[n151 OCHOBHOTO TEKCTa: HeXHUPHBIN mpu(dT, 14 T, BBIpaBHUBAHUE I10 IIHUPUHE.

e Bo Bcex cmywasx tun mpudra — Times New Roman, orctynm aGzama 1.25 cwm,
HOJIyTOPHBIN MEXAYCTPOUHBIN UHTEPBAJL.

e [lonsa: neBoe — 2 cM, npaBoe, BepxHee U HUxkHee — 1 cm.

IIpoueaypa oueHuBaHusA
OneHka BBIMOJIHEHHON pabOThl MPOBOIUTCS MO CIEAYIOIIUM KPUTEPHSIM:

1.

2.
3.
4

paboTsl

No o

Hanwuaue Beeit cymiecTBeHHON HHPOPMAITUH 110 paboTe

To4YHOCTB M NOJHOTA IPENOCTABISAEMBIX CBEACHUM

HenporuBopeunBocTs npuBoAMMOiIl HHpOpMaLK

[TpaBMIIBHOCTH MHTEPIPETALUI U BBIBOJOB, KOTOPBIE CHIETIaHbl 110 PE3yJIbTaTaM

CreneHb JOCTHKEHHS CTYICHTOM ITOCTABJICHHOM Lienu
O060CHOBaHHOCTh IPUMEHSAEMOT'0 PELICHMUSI
I'pamoTHOCTB (CozrepIKaTeNnbHas) UCTIONB3yEeMBIX (HOPMYINPOBOK

KpuTepun oneHKk# 3a 0TYETHI IO MPAKTHUYECKUM paboTaMm:

— OLICHKA «3aYTE€HO» CTABUTCS CTYAEHTY, KOTOPbIA MPOJAEMOHCTPUPOBAI PE3YJIbTaThl
BBIMIOJTHEHUSI IPAKTHYECKOM pabOThl, COOTBETCTBYIOIIME MOCTaBICHHBIM 3ajadaM, U MPeo-
CTaBWJI OTYET, O(OPMIIEHHBIA IODKHBIM OOpa3oM U COJEpXKaIIMii KpaTKOE OMUCaHHE IIO-
JyYEHHBIX pe3yJIbTaTOB;

— OLIEHKAa «HE 3a4TeHO» CTaBUTCS CTYAEHTY, KOTOpPBI HE MpPOJEMOHCTPUPOBAI
pe3yNbTaThl BBINOJIHEHUS MPAKTUYECKOW pabOThl WM HE MPEACTaBUI MO HEW OTYEeT WU
NPE/ICTAaBICHHBIM OTYET HE COOTBETCTBYET TPEOOBaHUAM O O(hOPMIIEHHUIO.



7.3. OneHOYHbIE CPEACTBA ISl IPOMEKYTOYHOM ATTECTAIMU M0 HTOraM OCBOEHUS
AUCHHUIJIMHBI

7.3.1. Bonnpocsl K NPpOMeKYyTOYHOI aTTecTALMU

Cemectp 3
0
w/n Bomnpoc k 3auety
1 KonnentyanabHOe MOHSTHE O BHIYUCIUTEIBHBIX CUCTEMAX.
2 [ToHsiTve O BHIYMCIUTENBHBIX CUCTEMAX.
3 Tuner apxutektyp: MISD, SIMD, MIMD. Knaccudukamnus BC
4 [TpUHIUIIBI TOCTPOCHUS BHIYUCIUTEIBHBIX CHCTEM.
5 Crpyktypa BC: TunoBsie CTpyKTypbl ceTell MEXBBIYMCIUTENbHbBIX CBSI3EM
6 Uctopus Beruncnenuii Ha GPU.
7 Otmanuns apxutektypsl GPU ot apxutextypst CPU.
8 ['ereporeHHble napamieabHble APXUTEKTYPHI.
9 [Tpeumymectsa CUDA, mecto CUDA B coBpemennom HPC.
10 VYrumnsanusa nareHtHoct naMsatu B CUDA.
11 CocraBHbIe YacTu mporpaMmel ¢ ucnoiszoBanuem CUDA.
12 Nvidia SIMT. I'pun, 610K, Bapm, TUBEPreHTHOE BBIMOJIHEHUE.
13 | Anmapathas u BupTyaibHas macimtabupyemocts CUDA.
14 | KemmpoBanue rio0anbHON MaMATH.
15 Omnpenenenue Tpanzakiuu. [11a6moub! focTyna.
16 | HabOugka (padding) maTpuir 1 pa3ienbHOE XpaHEHUETIONEH CTPYKTYP
17 Konuemmus oomteit mamsaru 8 CUDA.
18 | CunxpoHH3aIUH, CTPATETUs HCIIOIb30BAHMS.
19 Banku o01meii maMsTH.
20 | Pazmmums mexny Fermi u Kepler. [Ipumepsr 6aHk-KOH(IUKTOB
21 KoHcTanTHas namsTh U OJHOPOAHbIE OOpaIleHHS.
22 [TpuMepsl napasuienbHbIX aITOPUTMOB, JOMYCKAIONIIMX UCIIOIb30BaHINE KOHCTAaHTHOM
aMSITH.
23 Peructpse! u nokabHas TAMSTh.
24 | Ha3HaueHwue JTOKaIbHOM MaMsTH U CIIyYau €€ UCTIOIh30BaAHUSI.
25 Pacuer un ontumuzanus Occupancy.
26 | Cpencra npodpmmmpoBanus B8 CUDA.
27 | CoObitust u MeTpukn. OCHOBHBIE METPHKH.
28 VY nanenHoe npoduIMpoBaHue.
29 Cpencta otnaaku B CUDA.
30 BricTprlit mouck ommbok ucnonbzoBanus APl 1 HEKOPPEKTHBIX 0OpallleHuil B MaMsTh.
31 Pinned-namsrs.
32 Hebnokupytomue konupoBaHus, oopamienus B namMatb CPU Hanpsmyto u3 saep
33 UVA. Tlpumeps! yriporeHus Koaa npu ucnoybzoBanuu UVA.
34 KoH1eniust moToKoB.
35 | IIpumMepsl BHITOJHOTO ¥ HEBBITOJHOTO UCIIOJIb30BAHNUE TOTOKOB.




36 CUDA-konTekcT. CxeMsl uctoib3oBanus Heckonbkux GPU: ¢ ognoit CPU-HuTEIO, ¢
OpenMP, ¢ MPI.
37 Peer-to-peer konmmpoBanus mexy GPU.
38 [IpsimMble oOpaleHus B IaMATh IPYyroro yCTPOMCTBA.
39 Cxema pabotet NVCC.
40 CoBMeCTUMOCTD, BUPTYaIbHbIC U PU3NUECKHE APXUTEKTYPHI.
41 JIByXaTamHasi KOMITUJISIUS C IPOMEKYTOYHBIM TPEICTaBICHUEM
42 Hesasnas JIT-koMmumsiys.
43 | JluakoBka koxa ais rpaduueckux yckopureneir NVIDIA.
44 Hu3zkoypoBHEBBIN aHAIN3 IPOTPaAMM.
45 CUDA driver API, siBHast paboTta ¢ 00bEKTHBIMH MOJTYJIIMHU
46 Ssnas JIT-koMmmasamus.
47 BricokonpousBoautenbabie 0nbmuoTeku CUDA.
48 OcHoBEI ucroib3oBanus Thrust.
49 [TapannenbHble aITOPUTMBI.
50 DNeMEeHTapHBIC TTOHITHS MAPAIICIIEHOTO TPOTPaMMHUPOBAHUSI.
51 [TapajutenpHBIN AITOPUTM YMHOKEHHSI MaTPHIL.
52 [Tokazarenu 3¢()eKTUBHOCTH MapauIeIbHBIX AITOPUTMOB: KOA((OUIIMEHTHI HAKIIATHBIX
pacxo/1oB, ycKopeHus 1 3(h(HeKTUBHOCTH.
53 [Tapanokc napauienusma.
54 IToHsTHE O CITIOKHBIX 3a/1a4ax.
55 | Cxewmsl oOMeHa nH(pOpMAIe MeX Ty BETBSIMU MapaJUIeIbHBIX aITOPUTMOB.
56 MeTtouka KpyInHOOJIOYHOTO paciiapajyieIMBaHus CIOKHBIX 3a/1a4.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
Cemectp "poBEACHMI Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOM
arrecTaluu
3auert (yCTHO) «3a4TEHO» CTyneHT NOHMMAaeT OCHOBHBIE

HOJIOKEHHUS TEXHOJIOTH
pa3pabOTKH aIrOPUTMOB Ha
wiargopme

CUDA

«HE 3aYTEHO» CryneHt He 3HaeT HanOoee
BaXXHBIC OIIPCACICHNA, HC MOXKET
OpPUEHTHPOBATHCS B MaTepHalie

[Tepecnaua «3aYTCHO» CTyZIeHT MIOHMMAET OCHOBHBIE
MIOJIOXKCHUS TCXHOIOTH
pa3pabOTKH aIrOPUTMOB Ha
wiargopme

CUDA

«HE 3aUYTEHOY CryneHT He 3HaeT Haubomnee
BA>XXHBIC OHpe)IeJ'IeHI/ISI, HC MOXET
OpPUEHTUPOBATHLCS B MaTepHaIIe




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILIMHBI

8.1. Obs3aTes1bHAs JIUTEpPaTYypa

Tun (yueOHMK, yueOHOe

KoaunuecTtBo B
HAY4YHOM

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHU 3arsiaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, AP.) 3EC
1 | I'eprens B. I Teopus u npakTUKa napajieIbHbIX YyeOHoe nmocodue 2020 9bC
BBIYHCIICHUI «IPRbooks»
8.2. JlonosinuTeIbHAS JIUTEPATypa
KouunuyecTBo B
Tun (yueOHUK, ydeOHOE .
HAY4HOI
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIHU 3ar/iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeToIHYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3BC
1 | I'puropses A.A. MeTobl ¥ anropuT™Mbl 00pabOTKH JaHHBIX YuyebHoe nocobue 2022 9bC
"ZNANIUM.CO
Mll
2 | Hekpacos K.A. [TapannensHbIe BRIUMCIEHUS OOIIIETO VYuebHoe nmocobue 2017 9bC
Ha3HAYeHUs Ha rpaguuecKux mpoleccopax "ZNANIUM.

COM"




8.3. Ilepeuenn npodeccHoOHATBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

" Springer International Publishing, Part of Springer Science+Business Media

" NVIDIA GPU Educators Program. [Electronic resource] : [O6pa3oBateiibHbIe TIPO-
rpammbel NVIDIA GPU] . — Electronic data. [2018]. — Mode of access :_
https://developer.nvidia.com/educators

=  The NVIDIA® CUDA® Toolkit. [Electronic resource] : [MuacTpymenTapuii NVIDIA®
CUDA®] . — Electronic data. [2018]. — Mode of access :_https://developer.nvidia.com/cuda-toolkit

. Kypc nexnuii no CUDA. [DnekTpoHHBIH pecypc] . — DIeKTpOHHbIE
nannbie. [2018]. — Pexum noctyna :_
http://www.nvidia.ru/object/cuda_state university courses_new_ru.html

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne HaumenoBanmue I1O KouunyecTBo iu- | PekBU3UTHI J0roBopa (nara,
n/n HeH3uii HOMeEp, CPOK AeiCTBHUA)
1 | CUDA Toolkit He orpannueHo Csobonnoe I1O

8.5. Onucanue MaTepualIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOI VIl OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne n/m JIP. 00HEKTOB ISl IPOBE/IEHHSI IlepeyeHb 0OCHOBHOTO 000PY/1I0BAHMS
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHI

1. KomnberorepHsiit KJIacc. VYueGHast | CTousbl yueHUUECKUe, IepeHOCHOM
ayIuTOpUsl NS TPOBENEHUS  3aHATUH | IPOEKTOP, FIKpPaH, CTOJM
JEKIIMOHHOTO THUMa. Y4eOHas ayAuTOpHs | MPernoAaBaTesIbCKU, CTyIbs, T0CKa
JUIs TPOBEACHMS 3aHATUI ceMHHapCKoro | aynurtopHas (MapkepHas), [IK ¢
TUna. Y4yeOHast ayJUTOpHUs JUIsl IPOBEIEHUS | BBIXO/IOM B ceTh MIHTEepHeT
abopaTOpHBIX paboT. YueOHast ayauTopus
TUISt KypCOBOTO IIPOEKTUPOBAHMUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIMTOpus Ul NMPOBEACHUS TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJNbTaUUN YueOHas
ayIuTOpus NN TNPOBENEHUS  3aHATUHI
TEKYIIET0 KOHTPOJISI M TPOMEXKYTOUHOU
arrectanuu.(YJIK-312)

2. VYuebnas aynuropuss s npoBeAcHHsS | CTOIBI yYCHUYECKUE JBYXMECTHBIC
3aHATUNA JICKIIMOHHOTO THMa. Yd4eOHas | (MOHOOIOK), TOCKa ayAUTOpHAs 3-X
aymATOpHUSl IS TPOBEACHHUS  3aHIATHH | CEKIIMOHHAs (MeoBas), CTOI
CEMHHApPCKOTO THMa. Y4eOHas ayauTOpus | IPeroaaBaTeIbCKU , CTYINIbS, TPOSKTOP
TUTSt KYpPCOBOTO npoekTupoBaHus | Acer

(BBITIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayJIUTOpUs Ul MPOBEACHUS TPYIIOBBIX U
WHIUBUAYATbHBIX KOHCYNbTAllMi. YueOHas
ayIuTOpUsl s TPOBENEHUs  3aHATUHN
TEKYILIEro KOHTPOJS W IPOMEXKYTOUHOH
arrectanuu. (YJIK-418)
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https://developer.nvidia.com/educators
https://developer.nvidia.com/cuda-toolkit
http://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html

Kommnbrorepnsiit knacc. Ilomemenue st
CaMOCTOSATEIIbHON paboThLI. VYyebOnast
ayIUTOpUSl NS TPOBENCHUS  3aHATUH
CEMHHApPCKOro Tuma. Y4yeOHas ayauTopus
IE KypPCOBOTO MIPOSKTUPOBAHHMS
(BBIMIOJTHEHUS KYPCOBBIX PaboT). YueOHas
ayJUTOPUS ISl TIPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTaluil. Y4eOHas
ayIUTOpUSL NS TMPOBENCHUS  3aHATUH
TEKyIIero KOHTPOJII U MPOMEXKYTOUHOM
arrectanuu. (I'-401)

Cromasl

YUCHUYCCKHUC, CTYJIbA

yuenunueckue, [IK ¢ BbIXOOM B ceThb

WNHurepuer
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