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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-4 Cnoco0OeH kK MPUMEHEHHIO METOJOM MaTeMaTHYECKOTO M aJTOPUTMHUYECKOTO MOJCITHPOBAHUS MPHU
pELICHNN TEOPETHUECKUX U MPUKIAIHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

- NPOEKTHO-TEXHOJIOIMYECKUN

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCsl K MPO(ecCHOHAIbHOM AEATEIbHOCTH B

cepe:

40 CkKBO3HBIE BHUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3padbOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUMYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 111
(hopMHUpPOBaHUs TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

ITK-4 CrnocobeH k
MPUMEHEHUIO METOJIOM
MAaTeMaTH4ECKOro 1
AITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH
peIICHUN TEOPETHUECKUX U
MPUKIIAJHBIX 33124

Oco3HaHHO MpUMEHSIET BbIOpaHHBIC METOJIBI
MaTeMaTHYeCKOU 00paboTKH UHpOPMAIIH,
TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO UCCIICAOBAHNHN B
CBOEU IEATENBHOCTH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CnocoGeH K NPUMEHEHHIO METOIOM MaTeMaTHYeCKOro M aJrOpUTMHYECKOTO
MOJIEITMPOBAHMSI IIPU PELIEHUH TEOPETUUECKUX U IPUKIIAHBIX 3a1a4

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma
o0ydeHus

Ounas
(cemecTp)

112314

1 |ba3e! ga”HHBIX U
CUCTEMBI YITPaBICHUS
0a3aMH JaHHBIX

2 |1306paHHbIe BOIPOCHI
anreOpel

3 |Maremaruueckue
METO/IbI aHAIN3a
JIAHHBIX

4 |HayuHo-uccienoBaremn
bCKas paborta

5|Hay4Ho-nienaroruyuec
Kasi PaKTHKa

6 |OunaitH-Kypc
"AHanu3 TaHHBIX HA
mpakTuke"




7|OnnaitH-Kypc +
"[IpuknanHoi n
CTaTHUCTUYECKUI
aHanuz"

o0

OmnnaiiH-Kypc +
"XpaHenue u
00paboTka JaHHBIX"

9(OcHOBEI +
BBIYMCIIMMOCTH U
TEOPHS CIIOKHOCTH

10 |IIporpammupoBanue +
Ha SI3bIKaX BBICOKOTO
YPOBHS

11 |Pa3paboTka +
MHPOPMAIIOHHBIX
CHCTEM H
IPOTrPaMMHBIX
IPOAYKTOB HA OCHOBE
OOJIBIINX TAaHHBIX

12 |Teopus +
BBIYUCITUTEIHHBIX
MPOIIECCOB U

CTPYKTYpP

13 | TexHomorus +
pa3paboTKu
IIPOrPaMMHOI0O
obecreueHus

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Hucrummaa «OnmaifH-kype "CynepKoMIbloTepbl M TapaijienbHas o0paboTka MaHHBIX'"» OTHOCHTCS K
4acTH, GOpMUPYEMON yIaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH, y4ueOHoro mana OIl mo HanpaBieHuio
noaroroBku 01.04.01 - Maremaruka.

HNucrunmaa «OnnaifH-kype "CynepKoMIbIOTephl M MapajiiesibHas o0pa0doTKa NaHHBIX'"» u3ydaercs B 3
ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yuebHoit paboTbl (Bcgzii::%)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
KonrakTHast pabora 16
Jlexmm (Jlextmm) 8
[Tpakruueckue (Ilpakt. pad.) 8
CamocrostensHas padota (CP) 56
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.




[o]o]oO]
3 cemecTp

1 Bsenenue B 1 1 7 Pemntenue 3agau
TUCIUTUTAHY

2 [TapasiensHble U Hpyrue popmsr
pacrpeiesieHHbIe 1 1 7 KOHTPOJIS
BBIYHCIICHUS.
Oo6mas namsaTh

3 Pacnipenenennas 1 1 7 Hpyrue popmsr
aMsTh KOHTPOJIS

4 BBenenue B Hpyrue popmsl
rapajuleIbHbIE 1 1 7 KOHTPOJIS
aJTOPUTMBI

5 [TapannensHbie TecTtupoBanue;
aJITOPUTMEI Hpyrue hopmbl
BBITIOJTHCHHUSI 1 1 7 KOHTPOJIS
MaTPUYHBIX
onepanuii

6 [TpuMeHenMe Hpyrue hopmbl
napaiebHbIX KOHTPOJIS
BBIYUCIICHUH B
3aadax 1 1 7
BBIYUCIIMTEIBHON
MaTEeMAaTUKU.
JITkomMnmansa

7 BEICOKOTIPOH3BOIHUT Hpyrue hopmbl
€J1b HbIE KOHTPOJIS
BBIYHCIICHUS B 1 1 7
3ajjauax
CTPOUTENILHOTO
npo st

8 CUDA. OcHoBHbIE Hpyrue popmsr
TTOHSITHSL. KOHTPOJIS;
Marpuunslie TectupoBanue

1 1 7
onepauun. CUDA
Toolkit. Uncnennoe
UHTETPUPOBAHUE
Tema 1. Beenenne B nucunmiuny (ITK-4)
Jlexknus.
Benenue B muctumuay. Mctopust pa3BUTHS BBICOKOTIPOM3BOIUTEIIBHBIX BBIYHCIICHHA.

CynepkoMIIBIOTEPBI, ApPXUTEKTypa CyNEpKOMIIBIOTEpOB. [loHATHME nNapayuleNbHBIX U PaCHpPEEIIEHHBIX
BbIYUCIICHUN. IHTEppeTpyeMble U KOMIIMIINPYEMBIE SI3bIKU IIPOrpaMMUpPOBaHusd. [Ipon3BoaUTEIBHOCTS €
TOUYKH 3pEHUS SA3bIKA IPOIPAMMUPOBAHUS

IIpakTH4eckoe 3aHATHE.

TecTupoBaHKne KOPPEKTHOCTH BhlUMCIECHUN. BBenenne B MogynbHOE TecTupoBanue. [loHsaTHE MOTYIBHOTO
TecTa, MPEUMYIIECTBA U HEJOCTATKU MPUMEHEHHSI MOAYJIbHBIX TECTOB. [loKpbITHE MOIYIBHBIMU TECTAMU
aNropuTMa MepeMHOKEHUS MaTPUIL

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Brenenue B quctumummay. OcBoeHHE JIEKIIMOHHOTO MaTtepuaia. [loaroroBka k 1abopaTopHbIM 3aHITHSIM

Tema 2. [TapassieabHble U pacnpenenaeHnbie BbrauciaeHus. Oomas namars (ITK-4)



Jlexkuns.

[TapamiensHble ¥ pacrmpenefieHHble BbhuucieHus. OOmas mamsate.llapamiensHbie  BBIYHCICHUS.
Pacnipenenennsie Berumcienus. OnpeneneHus, 0COOCHHOCTH, CPaBHUTENbHBIN aHanu3. [loHsTHe oO0IIeH
namsTH. biiokupoBka mamsaTu. Race condition.

IIpakTH4Yeckoe 3aHATHE.
OneHka NPON3BOAUTEIBHOCTH BBIYMCIEHUH. Vcnonp30BanNe CpeACTB BU3yaIU3alUH B OLIEHKE CJI0KHOCTU
BBIYMCIICHMI. Pelienne 3a1a4u npoBepKH Ha MPOCTOTY YKCIIA, IPOBEPKH COBEPUIEHHOCTH uunciaa. OneHka
CIIOKHOCTH anroput™a. O1ieHKa MPOU3BOJUTEIILHOCTH pa3paboTaHHON MPOrpaMMBbl, BU3yalIU3alus METPUK
MTPOU3BOIUTEIBHOCTH.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

O1eHKa TPOU3BOAUTEIBHOCTH BbIunciIeHui. OCBOGHUE IEKIIMOHHOTO MaTepuana. [lapaniensHbie u
pacripenenenHble BerauciaeHus. O0mas namsats. OcBoeHUe JEKIIMOHHOT0 MaTepuana. [lonroroBka k
1a00paTOPHBIM 3aHATHIM

Tema 3. Pacnpenenennas namars (IIK-4)
Jlexknus.
Pacnpenenennass mamsth.llonsTue pacnpeneneHHoil mnamsatu. CpaBHEHHME paclpeieleHHOW M oOrien
namsaTu. [Ipumeps! npuMenenus. Pacnpenenennas namMsaTh 1 peakTUBHAS NapaJurMa IporpaMMUpPOBaHUS.
IIpakTH4Yeckoe 3aHATHE.

[TapannenbHble BeIYUCIEHUS U 001as naMsath. O01as namMsaTh 1 BOIPOCHl OIOKUPOBKHU. Peannzanus
TUIOBBIX AJITOPUTMOB TapajuieabHOM 00paboTKK AaHHBIX. OleHKa IPOU3BOIUTEIBHOCTH MPOTPaMMBbl Ha
OCHOBE MapaJijIeNIbHbIX aITOPUTMOB.

Pa3paboTka MHOTOIIOTOUHBIX U MHOTOIMIPOIIECCHBIX TIporpamm. [IoHATHE MHOTOMTOTOYHOCTH U
MHOTONPOLIECCHOCTH. Peanu3anus HEKOTOPBIX KIIACCUYECKUX AJITOPUTMOB B MOCJIEN0BATEIBHOM,
napayielbHOM MHOTOIIOTOYHOM U MapauielbHONH MHOTOIpoleccHoi Gpopme. CpaBHeHHE
MPOU3BOJIUTEIIBHOCTHU PA3JIMYHBIX peaInu3aluu.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
Pacrnipenenennas namsats. OcBoeHHE JTEKIIMOHHOTO MaTepuana. [lonrotoBka k 1a00paToOpHbIM 3aHITHSIM

Tema 4. BBenenue B napaJuienbnbie aaroputmsl (ITK-4)
Jlekumus.
[TapamienbHple anrOpUTMbBlI M CTPYKTYpbl JNaHHBIX.CpaBHEHHE IOCIIEIOBATEIbHBIX M MapajuIeIbHbIX
aJITOPUTMOB M CTPYKTYp IaHHbIX. HekoTopble kilaccnueckue napajuienabHble anroputMsl. [IpenmyiecTsa,
HEJOCTaTKH, O0COOEHHOCTH peanu3anuu. OCOOEHHOCTH CTPYKTYp [JaHHBIX, HCIOJB3YEMbIX MpH
napajieJIbHOM NporpaMMUpoBaHuU. OLIEHKa CII0)KHOCTH MAPAJUIEIIbHBIX AJITOPUTMOB.
IIpakTnyeckoe 3ansATHE.

Peanuzanus K1accu4ecKux mapajjielbHbIX aIropuTMoB. Pa3paboTka anropuTMoB MOCIEA0BaTEIBHOTO U
[apaJIjIeNIbHOTO PEIICHUS PA3JIMYHBIX MPUKIAAHBIX 3a1a4. CpaBHUTENBHBIN aHAIN3 IPOU3BOAUTEIBHOCTH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Beenenue B mapasienbHbie anropuTMbl. OcBoeHHE JEKIIMOHHOTO MaTepuaia. [loarotoBka k 1abopaTropHbIM
3aHATUAM

Tema 5. IlapasiesibHbIE aJITOPUTMbI BbINOJHEHUSI MATPUYHBIX ONepPaluii
(IIK-4)
Jlekumus.

[TapansenbHple anroOpuTMbl BBIIOJHEHUS] MaTpU4HbIX omnepaiuil.[lapannenbHbie aaropuTMbl OCHOBHBIX
MaTpUYHBIX onepaiui. Mcnonap30BaHre nmapaiieabHbIX BeIYUciaeHnid B pemenun CJIAY.

IIpakTnyeckoe 3ansATHE.

HapaJIJIeJIBHBIe AJITOPUTMBI BBIITIOJTHCHUA MATPUYHBIX onepauuﬁ. Peanmauw{ II0CJICA0OBATCIBHBIX U
napaJiICJIbHBIX aJITOPUTMOB CJIOKCHUA U YMHOXCHUS MaTpHUIIL. Ananus MMPOU3BOAUTCIIBHOCTH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



[TapasnenbHble aNropUTMBbI BBIIIOJTHEHUS MaTPUUHBIX onepanuil. OCBOEHHUE JIEKIIMOHHOTO MaTepuaa.
[ToaroroBka Kk 1a00paTOPHBIM 3aHATHUAM

Tema 6. [lppuMeHeHue napaJiiieIbHbIX BEIYUCICHUI B 321a4aX BBIYHCIUTEIBbHON MAaTEMATHKH.
JITkomnuiasiuus (ITK-4)

Jlexknus.
[TapannenbHbple aarOpUTMBbl BBIUMCIUTEIbHOW MareMaTHKu. JITkoMnuisiius. ANropuTMsl NapajieaIbHOIO
WHTETPUPOBaHUS (YHKIIMHM, WHTETPUPOBAHUE CJIAraeMbIX B MapaJlieIbHOM pexume. CTOXacTUYEeCKUe
MeToAbpl WHTerpupoBaHUs. CrocoObl TMOBBINIEHUS CKOpPOCTH BbrumcieHus Pythondynkiuit B xome
yuciaeHHoro  uHTerpupoBanusa.  JIT-xkommumsiius  Pythonkoma.  [lpeumymectBa W HEZOCTaTKH
JIT-xkommuanuu. bubnuoreka Python Numba

IIpakTH4eckoe 3aHATHE.
Peanuzanus napanienbHbIX AITOPUTMOB UHTETpUpoBaHus ¢ mpuMeHeHueM JIT-kommuiisiuu. Peanu3zanms
MapajuiebHbIX METOI0B HHTErpUpoBaHus. CpaBHEHUE NPOU3BOAUTEIBHOCTH NAPAIIIEIbHBIX U
MOCJIeI0OBaTEIbHBIX METOIOB MHTerpupoBanus. Onenka s¢dexruBHoctr JIT-koMmmuismu B 3a1a4e
YUCJIEHHOTO NHTErPUPOBAHUS

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

[TapanenbHble anropUuTMbl BBIYUCINTENBHON MareMaTKu. OCBOEHHUE JIEKIIMOHHOTO MaTepuasa.
[ToaroroBka Kk 1a00paTOpHBIM 3aHATHUAM

Tema 7. BbicOKONIPOM3BOAMTEIb Hbl€¢ BHIYHCICHHSA B 321a4aX CTPOUTEJIBHOI0 NPo(puiis
(ITK-4)

Jlexknus.
BbICOKOTIPOM3BOAUTENBHBIE  BBIYMCICHHS B 33Jadax  cTpouTesnbHoro  mnpoduis.KomnbsroTepHoe
MOJICTUPOBAHUE HamNpspKeHHO-AepopmupoBanHoro cocrostaust (HJIC) 0Ganok, mIWT, TOHKOCTEHHBIX
000s04euHbIX KOHCTpYKIMU. [locTpoeHue ¢yHKuMOHanma monHOW »Hepruu nedopmanuu. bubmmnoreka
CHUMBOJIbHBIX BeIuHcieHuid SymEngine. [TapaniensHble BBIYMCICHUS B 33]ja4€ MUHUMH3AIMK (DYHKIIMOHATIA
o meroxy Putna.

IIpakTH4Yeckoe 3aHATHE.
Bricokonpoun3BonuTenbHbIE BEIYUCICHUS B 3a/1auaX CTPOUTEIBHOTO Mpoduiist. AHAIN3
npou3BoauTENbHOCTH OMOMMoTek Python m SymEngine B 3amaue renepanuu GyHKIIMOHAA TOHKOCTCHHON
000J104€UHOM KOHCTPYKIMHU. YHCIEHHOE HHTETPUPOBAaHUE (PYHKIIMOHANA MTOJTHOM SHEPTUH 1e(POopMalIUU.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

Bricokonpou3BonuTenbHbIE BEIYUCICHUS B 3a/1auax CTpouTeabHOro nmpoduis OcBoeHue JTEKIIMOHHOTO
Matepuania. [lonroroBka k 1a00paTOpHBIM 3aHITUIM

Tema 8. CUDA. OcHoBHble nousaTusi. Marpuunbie onepanun. CUDA Toolkit. Yucsiennoe
uHTerpuposanue (I1K-4)

Jlekumus.
Hcnonp3oBanue rpauyecKux YCKOpUTENEH B BBICOKONPOM3BOIUTENIBHBIX BBIYHCICHUSX. APXHUTEKTypa
Nvidia CUDA.I'eteporeHHbIE ¥ TOMOTEHHBIE CHCTEMBI. YCTPOWCTBO TpadUueCKUXyCKOPUTETICH.
[Ipumenenue rpapuuecKux YCKOpUTENIEeH B BBICOKOIPOU3BOAUTEIBHBIX BblUMCICHUSIX. Croernuduka
Hanucanusi nporpamm Juisi GPU. O630p apxutektypel CUDA. Ilpumenenue Python6ubmuorexkn Numba
npu Hanrcanun GPU-nporpamm.
Monens BemonHeHuss CUDA.Bapmbl u 6510ku moTokoB. Ompenenienne, 0COOEHHOCTH MPOrpaMMHUPOBAHHUS.
Juseprennus BaproB. PazpopaunBanue 1ukiioB Ha GPU. JluHaMuueckuil mapaienusm.

IIpakTnyeckoe 3ansATHE.

Peanu3zanus marpuuHbIX BerurciaeHuil ¢ ucnonas3oBanueM CUDA. Peann3anus anroputMa nepeMHOXKEHUS
MaTpHul] B IIOCJIEIOBATEIILHOM U MapaJIEIbHOM pexxuMe. [lepeMHOoXkeHrne MaTpHUll ¢ UCIIOJIB30BAaHUEM
CUDA. OneHka npou3BOJUTEIBHOCTH BBIYMCICHUH.



Mogens Bemmonaenus CUDA. Ocobennoctu npodunupoBanus CUDA-mporpamm. [Ipodunuposanue
Python-kxona nist CUDA ¢ ucnionb3oBanueM HHCTpyMeHTa nvprof. Peanusanus anropurma 4uCIEHHOTO
uHTerpupoBanus GpyHkimu ¢ ucnonb3zoBanueM CUDA. Ananus npousBoautensHocTd. [IpodunrpoBanue
CUDA-xoza.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

CUDA. OcHoBHbI€ TOHATHS. MaTpuuHble onepanuu. OcBoeHUE JEKIIMOHHOTro Marepuaia. [logrotoBka k
nabopatopubiM 3aHsATHAM.Monens BeimonHeHnss CUDA. OcBoeHue eKIMOHHOTO MaTepuaia. [lonroroska
K JJaOOpaTOPHBIM 3aHATHUSIM

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THUIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
*  TEKyImui KOHTPOJb — 80 OamioB
* KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6ammoB KaKabIi
* mpeMuasbHBIC OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. BBenenue B Pemenune 10 10 6amnoB - 95-100% npaBUIIBHOE BBITTOIHEHUE 3a1aHUS
JUCLUIUINHY 3aa4 5 6amoB - 70-84% npaBUIIBHO BBITOJIHEHHBIX 3a/T1aHAN

3 6anna - 50-69% npaBUIBHO BHIMOJHEHHBIX 331aHUH
0 Gano -npaBUIIbHOE BHIMOTHEHKE 3aAaHui MeHee 50%

2. |Hapamnensusie | dpyrue 10 10 6amnoB - 95-100% mpaBUIIBHOE BBITOIHEHUE 3aIaHUS
u (hopMBI 5 6amoB - 70-84% npaBUIIBHO BBIMTOJIHEHHBIX 3a/T1aHUN
pacupeneneHHbl | KOHTPOJIS 3 6aymna - 50-69% npaBUIHHO BIMOJHEHHBIX 3aaHUN
€ BBIYHCIICHUSL. 0 Ganno -npaBUIIBHOE BHIMOTHEHKE 3aAaHui MeHee 50%
OO0mast mamsTh
3. |Pacnpenenenna | Hpyrue 10 10 6amnoB - 95-100% mpaBUIIBHOE BBITOIHEHUE 3aIaHUS
s1 IAMSTh (hopmbI 5 6amnoB - 70-84% mpaBUIIEHO BBITOJHEHHBIX 3aJaHUN
KOHTPOJISL 3 6anna - 50-69% npaBUIBHO BHIMOJIHEHHBIX 33aHUH
0 Ganno -npaBUIIbHOE BHIMOTHEHKE 3aAaHui MeHee 50%
4, Brenenue B Hpyrue 10 10 6amnoB - 95-100% mpaBUIIBHOE BBITIOIHEHUE 3aIaHUS
napajuiensHsie | (opMbl 5 6amnoB - 70-84% mpaBUIIEHO BBITOJHEHHBIX 3aJaHUN
AITOPUTMBI | KOHTPOJIS 3 6anna - 50-69% npaBUIBHO BHIMOJIHEHHBIX 33aHUH
0 Gano -npaBUIIbHOE BHIMOTHEHKE 3aAaHui MeHee 50%
5. |HapannensHsle | TecTHpon 10 10 6anmnoB - 95-100% npaBUIEHOE BBITOTHEHUE 3aIaHHS
AITOPUTMBIL aHne(KoH 5 6amnoB - 70-84% mpaBUIIEHO BBITOJHEHHBIX 3aJaHUN
BLIMOIHEHUS | TPOJIBHBI 3 6amna - 50-69% npaBUIIbHO BBIIOTHEHHBIX 3a1aHUI
MaTPUYHBIX i cpe3) 0 Gano -npaBUIIbHOE BHIMOTHEHKE 3aAaHui MeHee 50%
onepauuit Hpyrue 10 10 6amnoB - 95-100% mpaBUIIBHOE BBITIOIHEHUE 3aIaHUS
(hopMBI 5 6amos - 70-84% npaBUIIBHO BBITOJIHEHHBIX 3a/T1aHUN
KOHTPOJISL 3 6anna - 50-69% npaBUIBHO BHIMOJIHEHHBIX 33aHUH
0 Ganno -npaBUIIbHOE BHIMOTHEHKE 3aAaHui MeHee 50%
6. | Ilpumenenue Hpyrue 10 10 6amnoB - 95-100% mpaBUIIBHOE BBITOIHEHUE 3aIaHUS
napaniensHbIX | (opMbl 5 6amnoB - 70-84% mpaBUIIEHO BBITOJHEHHBIX 3aJaHUN
BBIYHCIIEHUNA B | KOHTPOJA 3 6anna - 50-69% npaBUIBHO BHIMOJHEHHBIX 331aHUH
3ajJadax 0 Gayo -npaBUIBLHOE BHIMONIHEHUE 3aAanuil MeHee 50%
BBIYHCIUTEIBHO

W MaTeMaTHKH.
JITkoMIHASAIINS




7. |Bsicokonpousso| Hpyrue 10 10 6amnoB - 95-100% mpaBUIIBHOE BBITIOIHEHUE 3aIaHUS
JIUTENb HbIE (hopmbI 5 6amnoB - 70-84% mpaBUIIEHO BBITOJHEHHBIX 3aJaHUN
BBIYUCIICHHS B | KOHTPOJIA 3 6anna - 50-69% npaBUIBHO BHIMOJIHEHHBIX 33aHUH
3ajadax 0 Gayo -npaBUIBLHOE BHIMONIHEHUE 3aaanuil MeHee 50%
CTPOUTEIHLHOTO
npouist
8. CUDA. Hpyrue 10 10 6amnoB - 95-100% mpaBUIIbHOE BBHITTOIHEHUE 3aIaHUS
OcHoBHBIE (hopMBI 5 6amyos - 70-84% mpaBUIIHHO BBHITTOJIHEHHBIX 33/TaHUN
MOHATUSL. KOHTPOJISI 3 6amna - 50-69% npaBUIHLHO BHIIOJIHEHHBIX 3aJaHUN
Marpudansie 0 6amyo -mpaBUIBFHOE BHIMONHEHKE 3agannid MmeHee 50%
CI?]I;E?FT(I)TI.(H. TecTupon 10 10 6ansnoB - 95-100% npaBuiIbHOE BBIIIOJIHEHUE 3a/laHUS
UpcleHHOe aHue(KoH 5 6amoB - 70-84% mpaBUIIHHO BHITOIIHEHHBIX 3a11aH1:H71
HHTETPHPOBAHH TPOJILHbI 3 6amna - 50-69% npaBUIHLHO BBITONHEHHBIX 3a/aHAH
e il cpe3) 0 6asu1o -npaBUIIbHOE BBINOIHEHKE 3a1aHui MeHee 50%
9. IIpeMuansHbIC OaITHI 20 20 6amaoB 3a ydJacTHEe B CTYACHYCCKUX HAYIHBIX KOH(MEPCHITUIX H
ONMUMIIHAaX
10. |MunuBunyanbHbIC 3aJaHUs, 50 Jlobop OamioB: CTyACHT MOXKET MPEACTaBUTh BCE 3aJaHUSA
C TMIOMOILBIO0 KOTOPBIX MPOMEKYTOYHOTO U PYyOEKHOTO KOHTPOJS, a TaKkKe 3aJaHus
MOXKHO Ha0paTh KOHTPOJILHBIX CPE30B
JIOTIOJTHUTEITEHBIC OaJLThI
11. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTUHTOBOM  OLIGHKM MO JAMCUUIUIMHE B TPATUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JApyrue ¢popMbI KOHTPOJISA

Tewma 2. [lapamienbHble U pacupeaeneHHble Bbrancienus. O0mas naMarhb
HaGop 3amanwnii 115 mpoBeieHNs MPAKTHUECKOTO 3aHITHS

Tewma 3. Pactipenenennast naMathb
HaGop 3aganuii 1151 npoBeeHUs TPAKTUUYECKOTO 3aHATTHS

Tema 4. BBenienue B napajieiabHble aJITOPUTMbI
HaGop 3amanwnii 115 mpoBeeHNs MPAKTHUECKOTO 3aHITHS

Tewma 5. [TapanienbHbie aITOPUTMBI BBITTOJIHEHUSI MATPUYHBIX ONepaIui
HaGop 3amanuii 11 moBeeHuUs IPAKTUYECKOTO 3aHATHUS

Tema 6. [IpumeHeHre napauieIbHbIX BRIUUCICHUH B 3a7/a4aX BbIYMCIUTEIbHOM MaTeMaTHUKH.
JITkoMnmAnsg

HaGop 3ananuii 1151 npoBeeHUs TPAKTUYECKOTO 3aHATHS

Tema 7. BrICOKOTIPOM3BOIUTEINH HBIE BHIYUCICHUS B 33/1a4aX CTPOUTEIHHOTO MPO(UIIs
HaGop 3amanwnii 1715 moBeACHUS MPAKTUICCKOTO 3aHATHUS
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Tema 8. CUDA. OcHonbie noHsTus. Marpuunsie onepannn. CUDA Toolkit. YucnenHoe nHTErpupOBaHue
HaGop 3ananuii 1151 npoBeeHNs TPAKTUIECKOTO 3aHATHS

Pemrenne 3apau

Tema 1. BBenenue B IUCHUIUIMHY
HaGop 3amanwuii njst mpoBeieHNs MPAKTHYECKUX 3aHATHIA

TecTupoBanme

Tewma 5. [TapanienbHbie aITOPUTMBI BBIITOJIHEHUSI MATPUYHBIX ONepaIui
Tect Nel

Tema 8. CUDA. OcnoBuble noHsTHs. Marpuunsie onepanun. CUDA Toolkit. YUucnenHoe HHTETpHpOBaHue
Tect Ne2

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpockl 3auera (I1K-4)
IIpumepHbIii HA0OP 3aKaHNi A/ IPOBeeHUS MPAKTHYECKUX 3aHATHI
3ansaTue 1
1. Onumure aaropuT™ napajuieabHOrO MO3JIEMEHTHOTO IEPEMHOKEHMSI IBYX MaTpull. BrinonHuTe OLEHKY
CJIO)KHOCTH 3TOT0 aJrOpUTMa.
2. OnumuTe aaropuTM NapajuleJIbHOTO YMHOXKEHUS ABYX MaTpHL. BBINOIHUTE OLIEHKY CI0XKHOCTU 3TOTO
anropuTMa.
3. Heo6xoaumo peann3oBaTh YHCICHHOE HHTErpupoBanue GpyHkimu, cocrosmmen u3 1 000 000
OJHOTUIIHBIX cilaraeMbIX. ONMUIINTE TOCIIEN0BATENBHBIN U NapaJlIebHbBIN AITOPUTMbI PELICHHSI TaHHOU
3aJ1aud. BBINOIHNUTE OLIEHKY CIIOKHOCTH JIaHHOTO aJrOpUTMa.
3ansaTue 2
1. Peanuzyiite mporpaMmy Ha si3bike Python, BEITIONHAIONTYI0 BEIUMCIIEHUE ONPEICICHHOTO HHTErpaja OT
GbyHKIMY, 3aJaHHOH Yepe3 MOJIb30BaTEIbCKUN BBOJI.
2. Peanuzyiite nporpamMmy Ha si3bike Python, BEIIONHSAIONTYIO0 BEIUMCIIEHUE HEOTIPEICIEHHOTO HHTerpasa
OT (PYHKIIUH, 3aJJaHHOM Yepe3 MOoIb30BaTeIbCKUIl BBOI.
3. Peanu3yiiTe anropuT™ BBHIYMCIICHUS pakTopuana 6e3 Ucroab30Banus Ondmmnorexu Numba u ¢
ucnonb3oBanrueM Numba. [TonroroBsre MOAYIBHBIE TECTHI ISl KQXKI0TO U3 CIIOCOOOB BBHIUYMCIICHUS
byHKIUH.
3ansaTue 3
1. Pazpaboraiite Python-¢yHnkiuto, Berancisionyto (paxkropuan uncia. Pazpaboraiite aHaIOTHYHYIO
¢byHKIMIO ¢ Hcnoab3oBaHueM Numba. Peanuzyiite TecTbl IPOM3BOIUTENFHOCTH ISl KAXKAOH U3 (PyHKITHIA.
2. Pazpaboraiite knacc Array10, Bxirogaromiuii B ce0st mone-maccuB u3 10 uncen. Peanusyiite ¢dyHKImIO,
IIPUHUMAIOILYIO Ha BXOJ 3K3eMIULp Kiacca Array 10 v BBIYMCIAIONMI CyMMY BCEX UYHCET BHYTPH 3TOTO
MmaccuBa. [Ipumennte k GpyHKIH Numba-aekopaTtop ¥ OLIEHUTE U3MEHEHHE B IPOU3BOAUTEIBHOCTH
BbIuuCIIeHUH. OOBSICHUTE MOyUYEeHHBIE PE3yIbTaThI.

3. CornmacHO TEXHUYECKOMY 33/I1aHUI0, MH()OpMAIIMOHHAS CUCTEMA JIOJKHA BBIMIOIHATH HHTETpUpoBaHue |
000 000 TumoBeIx GyHKIwmii 3a 10 cexyna. Kaxnas tunoBas GyHKIUS OpeACTaBIIEeT COOOH MOJINHOM
BTOpO# crenenu. Onpenenure HeOOXOIUMYIO /IS BHIOJTHEHUS TaHHBIX TPeOOBaHUH K
MIPOU3BOJUTEIHHOCTH alllapaTHYIO YacTh MIPU YCIOBUH, YTO OHA HE MOXKET BKJIIOUATh IpaMuecKux
yckopuTteneil. Onpenenure anmnapaTrHyto 4acTh PU OTCYTCTBUU OTPaHUYEHUH Ha Tpaduueckue
YCKOPHUTEIIH.

[IpumMepHBbI TecTOBBIE 3a1aHUS
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Tecr Nel
1. BeiGepute npaBmibHbIN OTBET: A1 yero HE ucnonb3ytorcst MoaybHbIE TECTHI?
a. JUIsl TOKyMEHTUPOBaHUs IPOrPaMMHOTO KOJa.
0. U1 IPOBEPKU KOPPEKTHOCTU MPOTPAMMHOM JIOTHUKH.
B. JJIs1 IOBBILIEHUSI CKOPOCTH KOMIIWIALIMY IPOrPaMMBI. (BEPHBIN OTBET)
1. JUTs yopolieHus peakTopuHTa Kojaa.
2. B s3pike mporpammupoBanus Python 00beKThI SBIASIOTCS:
a. CCpUTOYHBIMU TUTIAMH JTAHHBIX. (BEPHBIN OTBET)
6. Tunamu JaHHBIX N0 3HAYCHHUIO.
B. IMMyTa0enbHbIMU TUIIAMU JaHHBIX. 7. HU ouH 13 BapuaHTOB HE SBISETCS MPaBUIBHBIM.

3. BepHo 11 yTBepkieHHe: OMOIMOTEeKa CUMBOJIBHBIX BBIYUCICHUN SymPy HanrcaHa Ha sI3bIKe
nporpammupoBanusi Haskell? (orBet: Her)

4. Kakast 13 mpuBeIeHHBIX HIDKE OnbmuoTek npennaznadena s JIT-komnusiun Python-kozna: a. Numba.
(Bepusblit oTBeT) 0. Pylitify. B. SciPy. . AutoCompileToolkit.

5. Bepno nu ytBepxkenue: Python He mpuMeHsieTCsl B Hay4HBIX BBIYMCICHUSAX U3-32 CBOWCTBEHHOH eMy
"MEIUTENIbHOCTH" BBIYUCIIEHUM? (OTBET: HET)

6. BepHo 111 yTBep:k/IeHHE: HATUYHE TECTOB MPOU3BOAUTEIBHOCTH yrpouaeT pedakroputr koga? (OTBET:
nia)

7. BepHo 11 yTBEepKJI€HHE: OLIEHKA POU3BOAUTENBbHOCTH Python-npunoxkennii HeBO3MOXHa H3-32
100aJIBbHOTO 3aMKa HHTepIpeTaropa? (OTBET: HET)

Tect Ne2

1. Kakast 3 nmpuBeIeHHBIX HIKE OMOTMOTEK MCITONB3YETCs ISl pa3padOTKU TECTOB MPOU3BOIUTEIHLHOCTH
Ha Python? a. PyBenchToolkit.

0. pytest-benchmark.

B. PyPerformanceTester.

r. PyCharm.

2.IlpuBenure omnpeneneHue TecTa MPOU3BOAUTEIILHOCTH.

3. BepHo 111 yTBepKIeHHE: HEBO3MOKHO aBTOMATU3UPOBATH TECTUPOBAHHUE TPOU3BOAUTEILHOCTH
Python-¢ynkumii? (oTBET: HET)

4. CUDA - 510 ...

a. OnepalroHHas cucTema.

0. S3bIK MporpaMMUPOBAHUSI.

B. ApXUTEKTypa MapajieIbHbIX BBIYMCICHUN. (BEpHBINA OTBET)

r. Kommuisitop.

5. IlpuBenTe OCHOBHBIC PA3IUYHS MEX]Ly aCHHXPOHHBIM H MapajuIeIbHBIM IPOrPaMMHPOBAHUEM.

6.1IpuBenrTE OCHOBHBIE PA3INUUA MEXAY MApAJIICTbHBIM POrPaMMUPOBAHUEM ¢ HUcnioib3oBanueM CPU u
GPU. 4. IIpuBeaute onpeneieHUE TeTEPOreHHbIX U TOMOT€HHBIX BRIUMCICHUH.

7. BepHO 111 yTBEpkKACHHUE: JTFOOOM MOCIEI0BATEIBHBIN AITOPUTM MOXKET OBITh A3(h(PEKTUBHO
pacnapauieneH? (OTBET: HET)

Tunosbie BONPOCHI JJIs 32a4€Ta
1 CynepkoMIblOTEpBl, ApXUTEKTYpa CyNEPKOMIIbIOTEPOB.
2 IlonsiTHe mapauiebHBIX U PACTIPEAEICHHBIX BEIYMCICHUM.
3 UnrteprnpeTupyemMble 1 KOMIUIUPYEMBIE SI3bIKUA TPOTPaMMUPOBAHUSL.
4 OO6mas namsath. OnpeaeneHne, CBOUCTBA.
5 Pacnpenenennas namsate. OnpeneneHue, CBONCTBA.
6 broxuposka mamstu. OnpeneneHue, 0COOEHHOCTH.

7 llonatue napamuienpHOro aaroputma. OnpeneneHue, CpaBHEHUE € MTOCIIEN0BATEIbHBIMU
aJIrOpUTMaMHU.

8 Ilpumepsl napauIeabHbIX AJITOPUTMOB B HAY4YHBIX BBIYMCIECHUSX.



10 CpenctBa CUMBOJIBHBIX BBIUMCIIEHUH A3bIKa porpaMmupoBanus Python. OcHoBHbIe
(GyHKIHOHATBHBIE BO3MOXKHOCTH Onbimorekn SymEngine.

11 Apxwurekrypa Nvidia CUDA. Onucanue, 0cOOCHHOCTH apXUTEKTYPBI.
12 Mogens BemonHeHust CUDA. TlonsiTue Bapma, 6510ka MOTOKOB. JIMBEpreHIrs BapIios.
13 CUDA. Pa3BopaunBanue nukio Ha GPU

Tunosble 3axanus s 3auera (IIK-4)
IIpakTryeckue 3alaHus 1JIsl IPOBEAEHUSI MIPOMEKYTOUYHOM aTTecTaluu 00y4aromuXxcst
1. Peanin3oBarh mapasuiesibHbIN aITOPUTM BBIYUCICHUS OMPEIEICHHOTO UHTETpaia MPOU3BOILHOM
AHATUTUYCCKON (DYHKITHH.
2. Peanu3zoBarh nmapajjiesibHbIA aJTOPUTM MEPEMHOKEHHS TPEX KBaJAPATHBIX MaTPHIL] OAMHAKOBOTO
pasmepa.
3. PeamuzoBare CUDA-niporpaMMy nepeMHOXeHHMsI IByX Marpul pasmepoM 1024x1024.
4. PeammzoBars CUDA-nporpammy urciieHHoro uaterpupoBanus Gpyakmun u3 1 000 000 craraeMbrx,
Ka)K10€ U3 KOTOPBIX SIBJSETCS MOJIMHOMOM CTETICHH 5.

5. PeasmmzoBare Python-dynkumm nis Beraucienus gakropuana gucia 6e3 ucmonb3oBanus Numba u ¢
ucnoabs3oBanrueM Numba. Uepes nonbp30BaTenbCKuil BBOJ MPUHATH OT MOJIL30BATENS YUCIO, (haKTopual
KOTOPOTO HEOOXOMMO BHIYHCIUTh. BhIBECTH Ha 3KpaH JUIMTEIHHOCTD BHIYUCIICHUI PU BBEACHHOM
apryMeHTe I KaKI0H 13 QyHKIIHMA.

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

[IK-4 YMeeT 0CO3HaHHO MPUMEHSATH BHIOpaHHbBIE METO/bl MATEMAaTHYECKOM
00paboTku MHGOPMAINH, TEOPETUYECKOTO U IKCIEPHUMEHTAITHLHOTO
HCCIIEIOBAHUI B CBOEH JEATEIBHOCTH

«3a4TEHOY
(50 - 100 6amoB)

IK-4 He ymeer ocCo3HAaHHO TIPUMEHATH  BHIOpDAHHBIE  METOBI
MaTeMaTH4YeCKo 00paboTKM WHGOPMAIMH, TEOPETHYECKOTO U
AKCTIEPUMEHTATBHOTO UCCIICIOBAaHUI B CBOCH JICATEIIEHOCTH

«HE 3a4TCHO»
(0 - 49 Gannos)

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EeHUIO AMCLUIUIMHBIL, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comepskaHwe, oObeM, a
TaKKe MMOPAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHATHM Marepuajg M JONOJHHUTh €ro € Y4YeTOM PEKOMEHOBAHHOW JIOMOJIHUTEIbHOM
JUTEPATYPHI;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Manamonok I'.1., ITepecnaBuesa O.H., PeidakoB M.A. [Tapamiensaoe nporpammupoBanue Ha OpenMPI
Java ¢ npunoxenusimu B Math Partner : B 3 4. : yue6. mocobue. - Tam60B: [U3nar. nom TT'Y um. I'P.

HepxasuHa], 2014

2. Manssko A. A. [TapamnenbHoe mporpaMMHpPOBaHKE HA OCHOBE TEXHOJIOTHI openmp, cuda, opencl, mpi :

YyebHOe mocobue myis BY30B. - Hchp. W jAom;, 3-¢ usd.. - MockBa: FOpaiit, 2021. - 135 c. - Tekcr :
snextpouusiii // DBC «FOPAUT» [caitr]. - URL: https://urait.ru/bcode/467800

3. Jleeun, M. Il. IlapamnensHoe mporpaMMmupoBaHue ¢ ucrnosibzoBanueM OpenMP : ydeGHoe mocobwue. -
2022-07-28; IlapamnenbHoe mporpaMmupoBaHue ¢  ucnoiap3oBanuem OpenMP. - Mocksa:
Nutepuer-Yausepcuter Madopmanmnonnbix Texnonoruit (MHTYUT), At Ilu Ap Meaua, 2020. - 133 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97572.html
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Cankr-IletepOypr: Cankr-IleTepOyprckuii rocynapCcTBEHHBI YHUBEPCUTET MPOMBIIIICHHBIX TEXHOJIOTUN H
muzaitna, 2020. - 119 c¢. - Tekcr : oanekrponnbii // IPR  BOOKS [caiitr]. - URL:

http://www.iprbookshop.ru/102400.html
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2. AntonoB, A. C. IlapannenbHoe MporpaMMHpPOBAaHUE C HCHONb30BaHMEM TexHojoruu MPI : yuebGHoe
nocobue. - 2022-12-24; IlapannensHoe NpOrpaMMHUPOBAaHHE C HCIOJIb30BaHMEM TexHonorun MPIL. -
Mocksa: UnTtepuet-Yuusepcurer Mapopmanmonnsix Texnonoruit (MHTYUT), Ait [Tu Ap Menua, 2021. -
83 c. - Tekct : anextponHslit / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/102043.html

3. Typampuyk, K. A. IlapamnenbHoe mnporpamMmmupoBaHue c mnomoibio si3bika C#H. - 2021-11-30;
[TapamnensHoe mporpamMmMupoBaHue ¢ nomombio si3bika C#. - MockBa: HWHTepHeT- YHUBEpCUTET
Nudopmanmonnsix Texnonoruit (MHTYUT), Aii ITu Op Menua, 2019. - 189 c. - TekcT : 31MeKTPOHHBIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/79714.html

4. ApwixoB C.b., lopoganueB M.A., lllykun I'A. [TapamiensHoe mporpaMMupoOBaHKe HaT OOIIEH MaMsIThIO.
OpenMP : yueb6HOE ocobue. - Mocka: HI'TY, 2019. - 95 c. - Tekcr : anekrponnsiii // 9bC «Koncynsrant
CTyZeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785778237964.html

5. Bocc M., Acenxo P., Peitngepc [x. IlapamnensHoe nporpammuipoBaHue Ha C++ ¢ HOMOIIBIO
oubmuorexku TBB : monorpadus. - Mocksa: JIMK-nipecc, 2020. - 674 c. - Tekcr : anekrponHbiit // 3BC

«KoHCyIpTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785970608647.html

6. Bupt, Huxsiayc Anroputmsl U CTpYKTYypbl AaHHBIX. - 2024-10-28; AIropuT™Msl U CTPYKTYphl AAHHBIX. -
Caparos: IIpodobpazoBanue, 2019. - 272 c. - Teker : snexrponssiii / IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/88753 . html
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7. Hazapenko, II. A. AnropuTmbl M CTPYKTYphl JaHHBIX : y4eOHOe mocobOue. - Bech cpok oxpaHbl
aBTOPCKOTO TIpaBa; AJTOPUTMBI M CTPYKTYpbl JaHHbIX. - Camapa: IIOBOJKCKMI TroCynapCTBEHHBIN
YHUBEPCUTET TeJIeKOMMYHUKanmii 1 nHopmaruku, 2015. - 130 c. - Tekct : anexrponnsiii / IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/71819.html

8. Meitep, b. MHCTpyMeHTBI, alropuTMbl M CTPYKTYpPhl J@HHBIX : ydeOHOoe mocobue. - 2022-12-24;
NHCTpyMEHTBI, aTOPUTMBI U CTPYKTYPHI TaHHBIX. - MockBa: HTepHeT-YauBepcuter MHbOpMamoHHbBIX
Texuomoruit (MHTYUT), A#i [Iu Ap Menua, 2021. - 540 c. - Tekct : anekrponHsiii / IPR BOOKS [caiiT]. -
URL: http://www.iprbookshop.ru/102012.html

6.3 VHbIe NCTOUHMKMU:

1. «MuadopManmnoHnHble  TexHOJOrMW»  Ha  [lopranze  KOPIOpPaTMBHOTO  YMpaBIICHUS. -
www.iteam.ru/publications/it/

2. «OtkpsIThie THpOpMaAIIMOHHBIE cCHCTEMBD) - http://Www.osp.ru

3. ba3oBble u npukiaaHbie HOOPMAIIMOHHBIE TEXHOIOTHH - http://znanium.com/go.php?1d=428860

4. ba3pl JaHHBIX B BBICOKONPOU3BOAUTENBHBIX HH(DOPMALIMOHHBIX CHCTeMax: ydeOHoe mocolue -
http://www.knigafund.ru

5. EnuHoe okHO nocTymna K oOpa3oBaTellbHBIM HHTEpHET-pecypcam DenepanbHoro moprana «Poccutickoe
oOpa3zoBanuey - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

6. Kypnan «BbruncnutenbHble METOIbI U IporpaMmmMupoBanue. HoBble BHIYMCIUTENbHBIE TEXHOJIOTHUIY -
http://www.maik.ru/ru/journal/vychmat/

7. Kypnan «KubepHeTtrka u mporpaMmmupoBanue» - http://e-notabene.ru/kp/

8. Maremarnueckoe nporpamMmMmupoBaHnue - http://znanium.com/catalog.php?bookinfo=415097

7. MaTtepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jl5ig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. LIndposoii obpazoBarensHbii pecypc IPR SMART. — URL: http://www.iprbookshop.ru

2. DneKTpoHHas OoubamoTeKa. OGpa3zoBarenbHas margopma «OpaiiT». — URL.:
https://biblio-online.ru/book/sud-prisyazhnyh-442275

3. Onexkrponnas 6ubnmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



