MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HaunoHaIbHBIN UCCIEN0BATENBCKUN A1epHbI YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA TIPUKJIAJTHOM MATEMATHKU

OAOBPEHO YMC NUKC
[TpoTtokomn Ne 8/1/2025

ot 25.08.2025 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

ITAPAJUIEJIBHBIE BbIYMCJIMTEJIBHBIE N ITPOI'PAMMHBIE MOAEJIN JIUTA
MHOI'OITPOLIECCOPHBIX BBIYNCJIIMTEJIBHBIX CUCTEM

Hanpasienue moaroToBku [1] 01.03.02 IIpuknagHas MaTeMaTHKa 1 HHPOPMAaTHKa
(criennaabHOCTD)
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AHHOTANIUA

B kypce u3ydarorcs OCHOBBI pabOThI ¢ TEXHOJOTMSMM MapajuIeNbHOIO IPOrPaMMUPOBAHHUS.
PaccmaTpuBaroTcst Takume napajuienabHble nporpammbl, kak OpenMP u MPI;
aBToMaru3upoBaHHoro pacnapamnenusanus DVI, GPGPU (CUDA, OpenCL).

TCXHOJIOTHMH

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

L[CJ'IBI-O OCBOCHHA y‘lC6HOI>'I JUCHUIIIIMHBI  ABJIAKOTCA O3HAKOMIICHHC o6yqafoumxc;{ C
IIpUHIOHUIIAMHU U TEXHOJIOTHUAMU MapalJICJIbHOI0 IporpaMMUpOBaHuA, OCBOCHUEC OCHOBHBIX TEXHOJIOTHI
mapajijiCJibHOro  mnmporpaMmMupoOBaHUs  OJIA I[a.]'[BHefII.HCFo

pecprOéMKI/IX BBIYUCIUTCIIBHBIX  3aJa4 MaTeMaTHYeCKOM (1)I/I3I/IKI/I.

UX HCIIOJIb30BaHHUS TPU PEUICHUU
dopMupOBaHUE HaBBIKOB
pa3paboTKM ¥ peanu3alliy MapaJUICIbHBIX AJITOPUTMOB W IMPOTPaMM JUIsl MHOTOMIPOIECCOPHBIX
BeruncIuTeNbHBIX cucteM (MBC).

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JuctumuinHa o0ecreunBaeT CHEIUAIBHYI0 IOATOTOBKY Oyaymiero Marucrpa. HW3ydenwe
JUCHUILTMHBL 0a3upyeTcsl Ha CIeAYIOIIMX MPOCIYIIaHHBIX paHee Kypcax: MaTeMaTU4YeCKUU aHalu3,
TEOpUsi BEPOSITHOCTEH, JHMHeHHas anreOpa u Teopus (GYHKIUN KOMIUIEKCHOTO TEPEMEHHOTO,
npakTukyM Ha DBM. OcHOBHBIE MOJOXKEHUSI Kypca BIIOCIEICTBUU MOTYT OBITh HCIOJIb30BaHBI MpU
W3YYeHHH BTOpOM cocTaBisionieil kypca «PemeHue 3amad  BBIUUCIUTENHBHONM MaTEMaTHKU C
CUDAY,
MOJICIIUPOBAHNE C MCIOJIb30BAHUEM TAaKETOB TMPUKIAIHBIX ITPOTPAMM,

HCIIOJIB30BAHUEM  TEXHOJIOTUHU IIpU  W3Y4YEHUU JUCHUIUIMHBL  «MareMaTrnyeckoe
IIPU  MOJCIIMPOBAHUU
Pa3IMYHbIX (PU3NYECKUX, XUMUUECKHUX U JPYTUX IpoleccoB. Takke, MOJydeHHbIE YMEHUS, HABbIKU U

3HaHUA HCO6XOI[I/IMI>I JJId yCIICITHOI'O BBIMTOJIHCHU A H&y‘IHO—HCCJ’IGI{OB&TGJ’IBCKOﬁ pa6OTI>I.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIe KOMIETEHIUH:
Ko 1 HamMeHoBaHKe KomreTeHId | Ko i HanMeHOBaHHe HHIMKATOPA TOCTHKEHHS KOMITCTCHIINHA

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUH C 3agadyaMM M OOBbEeKTaMu (001acTsIMH
3HaHU) TPOoEeCCHOHATBLHOMN 1eATEIbHOCTH:

3apaua O0bexT Win Koa n nHaumeHoBaHue Koa n nHaumenoBaHue

npogdeccuoHaILHOI 00J1aCTh 3HAHMS npogdeccuoHaIbLHOM HHAUKATOPA

aesiteabHocTu (3I1]1) KOMIIETEHIINH; JIOCTHKEHUSA
OcHoBaHue npogdeccuoHaIbLHOM
(mpogeccuoHaAIBHBII KOMIIETEeHIHH

cranaapr-I1C, ananu3
onbITA)

ITPOEKTHBII

[Tpumenenue Mopnenu 1 METOIbI I1K-8.2 [1] - ciocoben 3-I1K-8.2[1] - 3nath
TEXHOJIOTHH MAaIIuHHOTO MIPUMEHSTh TEXHOJIOTHH  0a30BbIe METO/IbI
HCKYCCTBEHHOT'O 00yUeHHsL. HCKYCCTBEHHOT'O aHaim3a u 00paboTKH




MHTEIJIEKTa M METO/IOB
MAIIMHHOTO 00y4YeHUS
JUISL peILICHUS
MPUKJIAJIHBIX 33/1a4.

WHTEJJIEKTa, METOI0B
MAaIIMHHOTO O0yYEeHHS B
Pa3IMYHBIX MTPEIMETHBIX
o0macTsx ¢
HCIIOJIb30BAHUEM
Pa3IMYHBIX MOJIEIICH U
METOJI0OB MAIlIMHHOTO
oOyueHus

OcHosanue:
[TpodeccnonanbpHbIM
craugapt: 06.001

JTAHHBIX;

V-TIK-8.2[1] - YmeTh
UCIIOJIb30BaTh
TEXHOJIOTHH
UCKYCCTBEHHOTO
MHTEIUIEKTa U METO/IbI
MAaIIUHHOTO O0YYCHUS;
B-TIK-8.2[1] - Bnanets
HaBBIKaMH 00pabOTKH U
aHaN3a Pa3IMYHbIX
MacCHUBOB JIaHHBIX C
UCTIOJIb30BAHUEM
ONITUMAIIBHBIX METOJIOB
Y TIOJIXOJIOB

[Ipumenenue
TCXHOJIOTUHU
UCKYCCTBEHHOTO
HHTCIIJICKTAa U METOJ10B
MalIMHHOTO 00yUeHus
JUTS peteHust
MIPUKJIAIHBIX 3a7a4.

Mopenu 1 METOAEI
MAaIlHHOTO
o0OyueHusl.

I1K-8.2 [1] - ciocoben
MIPUMECHSITH TEXHOJIOTUU
HCKYCCTBEHHOT'O
WHTEJUIEKTa, METOOB
MAaIIMHHOTO O0yYCHHS B
Pa3IMYHBIX TPEIMETHBIX
o0racTsx ¢
HCIIOJIb30BAHUEM
pa3IMYHBIX MOJIEIICH U
METOJIOB MAIIMHHOTO
oOyueHus

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 06.001

HAaY4YHO-MCCIEN0BATEIbCKUAMN

3-I1K-8.2[1] - 3uatp
0a30BbIE METO/IbI
aHajn3a u 00pabOTKH
JTAHHBIX;

V-IIK-8.2[1] - YmeTb
UCTIOJIB30BATh
TEXHOJIOTHH
HCKYCCTBEHHOTO
WHTEJUICKTA ¥ METOIbI
MAaIIuHHOTO O0YYEHUS;
B-I1K-8.2[1] - Bnagets
HaBBIKAMU 00paOOTKH U
aHaJIN3a Pa3IHYHbIX
MaCCHBOB JIaHHBIX C
UCIIOJIb30BaHUEM
ONITUMAITEHBIX METOJIOB
Y MO/IX0JIOB

N3yuenue u
CHUCTEMAaTHU3allMs HOBBIX
Hay4YHBIX pPE3yJIbTaTOB,
Hay4YHOU JIUTEPATYPBI
WJIM Hay4HO-
HCCIIEIOBATENbCKUX
IIPOEKTOB B
COOTBETCTBHH C
npoduieMm
npo¢eCcCuOHATBHON
NESATENIBHOCTH.

Hayunsbie ctaThu 1
TE3UCHI
KOH(pepeHIHiH,
HAYYHO-TEXHHUYECKHUE
OTYETHI,
OnyOJIMKOBaHHbBIE
pe3yNbTaThl HAYYHBIX
HCCJICIOBaHUM,
COOTBETCTBYIOIIAS
JOKYMEHTAITHSI.

ITK-1 [1] - Criocoben
cobupartb, 00padaThIBaTh
U UHTEPIIPETUPOBATh
pe3yJIbTaThl HAyYHBIX
UCClleIoBaHMi B 00J1aCTH
MIPUKJIATHON
MaTeMaTHKHU U
MH(OPMALIMOHHBIX
TEXHOJIOTUI

OcHosanue:
[TpodeccuonanpHBIM
cranzaapt: 40.011

3-T1K-1[1] - 3HaThH
OCHOBHBIE METO/TBI
HAy4YHOTO MO3HAHUS,
MeTObI cOopa u
aHanm3a uHpopmanuu;,
V-IIK-1[1] - ymeTs
aHAIM3UPOBATh
“H(pOpMaIIUIO, CTPOUTH
JOTMYECKHE CXEMBI,
WHTEPIPETUPOBATH
PE3yNbTaThl HAYYHBIX
HCCIIEJOBAHHUMH,
KPUTUYECKH MBICIIUTb,
CpaBHUBATh
PE3YNBTAThI Pa3INYHbIX
HCCIIEJOBAHUMH,
¢dbopmHupoBaTh
COOCTBEHHYIO MO3UIINIO
B pamMKax
paccMaTpuBaeMoit




3a/1a4u;;

B-TTK-1[1] - BiageTh
HaBbIKaMH pabOTHI ¢
HAYYHOH JUTEpaTypou
Y HaBbIKAMHU

HHTEPIIPETAIIT
PEe3yJIbTATOB HAYYHBIX
HCCICIOBAHMH;
Hcnonp3oBanue WNudopmannonnsie u  I1K-3 [1] - Cocoben 3-I1K-3[1] - 3Hath
COBPEMECHHBIX WHTEpHET pecypehl,  OCYIIECTBIIATH OCHOBHBIE
HUH(OPMAIIMOHHBIX coiep KaIine 1eJICHANPaBIICHHbIH pethepeHTHbIe 6a3bI

TEXHOJIOTHH U
HNutepnet pecypcon
JIISI TIOMCKa 1
CHCTEeMaTH3alluu
uHpOpMaLnu.

pe3ynbTaThl HAYYHBIX
HUCCIENOBaHUN U
Hay4YHO-TEXHUYECKYIO
JIOKYMEHTAIIHIO.

MOUCK B ceTh IHTepHeT
U APYTUX UCTOUYHUKAX
nH(pOpMAILIUU O HAYYHBIX
JOCTHUKEHUSIX B 00J1aCTH
MPUKIATHON
MaTEMAaTHKH , & TAKXKE O

JAHHBIX HAYYIHBIX
nyOuKaIui,
ITOMCKOBBIE CHCTEMBI
HAy4YHOU JTUTEPATYPhI;;
V-IIK-3[1] - ymers
OCYIIECTBIISTH MOMCK

OcHnosanue:

OTHOCSILIUXCS K
MPEIMETY UCCIIEIOBAHUI

[TpodeccnonanbpHbIM
craugapt: 06.013

COBPEMEHHBIX Hay4HOH JIMTEPATYPHI C
IIPOrpPaMMHBIX UCII0JIb30BAHUEM
CpEICTBAaX, CYIECTBYIOIIHX

IIOMCKOBBIX CUCTEM U
pedepeHTHBIX 6a3
JaHHBIX;;

B-TIK-3[1] - Bnagets
HaBbIKaMH I10MCKa
HAy4HOH JIMTEPATYPBHI;

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCITATIIMHBI

Hanpasnenus/uenu 3aauu BOCIUTAHUSA (KOT) BocnuratenbHbli mOTeHIUA
BOCTIUTAHHS JICTIATUTHH
ITpodeccrnonanbHoe Coznanue yciosui, Vcnonb30BaHue BOCIUTATEIBHOTO
BOCIIUTaHHE o0ecTIeYnBarOIINX, MOTEHIMAJa JUCIIATUTHH
(opMHpOBaHNE OTBETCTBEHHOCTH  NMPO(HECCHOHAIBHOTO MOTYJIS JUIs
3a npodeccroHaIbHbIN BBIOOP, (GbopMHUPOBaHHUS Y CTY/IEHTOB
npo¢eccCuOHATbHOE Pa3BUTHE U OTBETCTBEHHOCTH 32 CBOE
npodeccroHalbHbIE peIIeHUs npogdeccuoHanbHOE pa3BUTHE
(B18) MIOCPEJICTBOM BBIOOpA CTYJCHTAaMHU
WH/IMBUYyAIbHBIX 00pa30BaTeIbHBIX
TPAaEeKTOPUH, OpPraHU3aLUN CUCTEMbI
OOLIEHUS MEKy BCEMU
y4aCTHUKaMU 00pa30BaTeNbHOIO
mporecca, B TOM YUCIIE C
MCTOJIb30BAHUEM HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH.
[TpodeccnonanbHoe Coznanue yciosui, 1.Micnonp30BaHne BOCIUTATEIBHOTO
BOCIIUTAHHE o0ecreynBaronux, MOTEHITAIA TUCIUILTAH/TIPAKTHK

(dbopMHUpOBaHHE HAYYHOTO
MHPOBO33PEHHUS, KYJIbTYpPbI
IIOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TTPAKTHUECKUX
pelIeHn, KpUTUUECKOTO

«HayuHo-uccnenoBarenabckas
pabotay, «[IpoekTHas nmpakTHKay,
«Hayunsiii cemunap» mis:

- (hopmupoBaHUS TOHUMaHUS
OCHOBHBIX IPUHITUIIOB U CITIOCOO0OB




[IpodeccuonanvHoe
BOCIIUTaHUE

OTHOIIIEHUS K HCCIICIOBAHUSIM
JmxeHay4dHoro Toska (B19)

Co3znanue ycioBHi,
o0ecreunBaroIInX,
(dhopMupoBaHue
npodeccnoHanTbHO 3HAUUMBIX
YCTaHOBOK: HE TIPOU3BOHNTH, HE
KOIMPOBATh U HE UCIIOJIb30BATh
MIPOrPaMMHEBIC W TEXHHUECKUE
CpeICTBa, He MPUOOPETEHHBIC HA
3aKOHHBIX OCHOBAaHMSX; HE
HapylaTh MPU3HAHHBIE HOPMBI
aBTOPCKOTO TPaBa; HE HAPYIIATh
TalHBI TIepe1adnl COOOIICHHI, HE
MIPAKTUKOBATH BCKPBITHE
MH(OPMAIIMOHHBIX CUCTEM H
ceTel nepenavn TaHHbIX;
co0roaaTh KOHMDUIECHITNATEHOCTD
nosepeHHo nHpopmanuu (B40)

HAy4YHOTO MMO3HAHUS MUPA, Pa3BUTHUS
UCCIJIE0BATEIbCKUX KaueCTB
CTYJICHTOB ITOCPECTBOM HUX
BOBJICUEHUS B UCCIIEOBATEIbCKNE
MPOEKTHI MO 00JIaCTSIM HAayYHBIX
uccienoBanuil. 2.Mcnonb3zoBanue
BOCIIUTATEIHHOTO NMOTEHIINANIA
nucuurine "Victopust Hayku u
uwxenepun", "Kpurudeckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KomMMmyHuKanuu'", "Beenenue B
crenuanbHocTh", "HayuHo-
uccieaoBarenbekas padora',
"HayuHblif ceMuHap" aus:

- opMupoBaHUs CIIOCOOHOCTH
OTIIEJATh HACTOSIIME HAyYHbIE
UCCIIEIOBAHUS OT JDKEHAYYHBIX
[IOCPEACTBOM IIPOBEJCHUS CO
CTYJEHTaMH 3aHATHI U PETYISPHBIX
Oecen;

- (hopmupoOBaHUST KPUTUYECKOTO
MBIIIEHUSI, YMEHUSI pacCMaTpPUBATh
pa3IMYHbIe UCCIIEIOBAHUS C
AKCIIEPTHOM MO3ULMH [TOCPEACTBOM
00CYyXJI€HUS CO CTyCHTaMH
COBPEMEHHBIX MCCJIEI0BAHUM,
HCTOPUYECKHX MPEINOCHUIOK
MOSIBJIICHUSI T€X WU UHBIX OTKPBITUI
U TEOPHUH.

1. Mcnionp30BaHKe BOCIIUTATEIBHOTO
MOTEHLIMAaNA JUCLUIUINH
"Unpopmarnka (OCHOBBI
porpaMMHupoOBanusi)"”,
[TporpammupoBanue (OOBbEKTHO-
OPUEHTUPOBAHHOE
IporpaMMupoBaHue)",
"IIporpammupoBanue (AIrOpUTMBI U
CTPYKTYpBbI JaHHBIX)" AJ1s1
(bopMHpOBaHUS KYJIbTYpPbI
HanucaHus U 0pOpMIIEHHUS
IporpaMM, a Takke MPUBUTHUS
HaBBIKOB KOMaHHOU paOOTHI 3a CUET
WCIIOJIb30BAaHUsI CUCTEM YIIPABIICHUS
IIPOEKTAaMU U KOHTPOJISI BEPCUM.
2.Mcnonp30BaHKe BOCIUTATEIBLHOTO
MOTEHILIMaNa JUCIUIINHBI
"IIpoexTHas nmpakTuka' 1
(bopMUPOBaHUS KYJIbTYPbl PELICHUS
M300peTaTeNbCKUX 3a/1a4, Pa3BUTHS
JIOTUYECKOTO MBIIIJICHHS, TyTEM
MOTPYXKEHUS CTYACHTOB B HAyYHYIO U
WHHOBAIIMOHHYIO JIESTEIbHOCTh




MHCTUTYTa U BOBJICUEHUS B
MPOEKTHYIO paboTy.
3.Ucnonb30BaHue BOCIUTATEIHLHOTO
MOTEHIMAaja MPO(UIBHBIX
JTUCIUILIAH A7 (POPMUPOBAHUS
HaBBIKOB IIU(POBON TUTHEHBI, &
TaK)k€ CUCTEMHOCTH U THOKOCTHU
MBILICHHS, TOCPEICTBOM U3yUCHHS
METOJIOJIOTUYECKUX U
TEXHOJIOTHYECKUX OCHOB
obecnieueHust THGOPMAITMOHHON
0e3omacHOCTH U KHOepOe30macHOCTH
IIPY BBITIOJIHEHUU U 3aIlIUTE
PE3yNbTAaTOB YUeOHBIX 3aJaHUN U
71a00paTOPHBIX padOT MO
KPUNTOTpaQHIECKUM METOaM
3amuUThl HGOPMAIUU B
KOMITBIOTEPHBIX CUCTEMaX U CETSX.
4.Mcnionb30BaHUE BOCIUTATEILHOTO
MOTEHIMaNa TUCIMUIUIAH "
"Nndopmarrka (OCHOBBI
IIpOrpaMMHUpOBaHus)",
[TporpammupoBanue (OOBEKTHO-
OpPUEHTHPOBAHHOE
porpaMMupoBaHue)",
"IIporpamMmmupoBanue (AIropuTMBbI U
CTPYKTYpHbI JaHHBIX)" A5
(bopMHUpOBaHUS KYIbTYPHI
0€301acHOro NMPOrpaMMHPOBAHUS
MOCPEJICTBOM TEMAaTHIECKOTO
aKIEHTUPOBAaHUS B COJCPKAHUU
JTUCIHATUTMH W y4eOHBIX 3a/IlaHUi.
5.Mcnonb30BaHue BOCIUTATEIBHOTO
MOTEHIMAJa TUCIIUILTHHBI
"IIpoexTHas mpakTuka' 1
(bopMHpOBaHHUS CHCTEMHOTO TTOAX0/1a
1o o0ecrneyeHno HHPOPMALMOHHOM
0€e30MacHOCTH U KuOepOe30MmacHOCTH
B Pa3JIMYHBIX cepax AeaTeIbHOCTH
MOCPENICTBOM HCCIIEIOBAHHS U
NEPEHSATHS ONbITa TOCTAHOBKH U
peIeHHs HayYHO-TIPAaKTHIECKUX
3ajJ]au OpraHu3alsIMU-IapTHEPaMH.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILJIUHBI

Paznienbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUsS U (POPMBI KOHTPOJIS:




Ne HaumeHnoBanue
1.1 pasaeia yueOHoi
JUCIUIIHHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MakcuMaJabHblil
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHUA
KOMIIETE€HI[HT

Henean

7 Cemecmp
1 | Iep.srii pazaen 1-8 | 8/0/8

N
(63}

KA1

|
(00]

3-T11K-1,
V-IIK-1,
B-TIK-1,
3-T1K-3,
V-IIK-3,
B-TIK-3,
3-11K-8.2,
V-IIK-8.2,
B-TIK-8.2
2 | Bropoii pazzuen 9-16 | 8/0/8 25 KHN-16 | 3-T1K-1,
V-IIK-1,
B-TIK-1,
3-T1K-3,
V-IIK-3,
B-TIK-3,
3-11K-8.2,
V-IIK-8.2,
B-T1K-8.2

Hmoeo 3a 7 Cemecmp 16/0/16 50
KoHTpoJibHbIE 50 3 B-TIK-3,
Meponpusituss  3a 7 3-11K-8.2,
CemecTtp V-TIK-8.2,
B-TIK-8.2,
3-T1K-1,
VY-TIK-1,
B-TIK-1,
3-T1K-3,
VY-IIK-3

* COKpAIICHHOC HAUMCHOBAaHHUC (I)OpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMECTP, BKIIKOYAA 3a4CT U

(nn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJISA U aTTCCTAllUN pa3ACJIOB:

Oo6o3nauenue | IToiHOe HaMMeHOBaHKE
K1 KoHnTpouns 1o uroram
3 3auer

KAJIEHIAPHBIN IIAH

| Henenu \ Tembl 3ansaTuii / Conepxanue \ Jlek., \ IIp./cem., \ JIao., \




qac. yac. Jac.
7 Cemecmp 16 0 16

1-8 IlepBbiii pa3nes 8 0 8

1 Tema 1. BBogHoe 3aHsiTHE Bcero aynutopHsix 4acoB
JlaeTcst KpaTKasi XapaKTepUCTUKA MpeIMeTa. 1 ‘ 0 ‘ 1
PaccmarpuBaroTcst cucTeMbl ¢ O0IIECH U pacripeeIeHHOM Ownutaiin
HaMSThIO, & TAK)KE TUOPH/IHBIC CHCTEMBL. 0 0 [0

2-3 Tema 2. TexHo0rum napajijieabHoOro nporpaMmmupoBanusi | Beero ayquTopHbIX 4acoB
Mesx1yHapOIHbIE CTaHIAPThI pa3paboTKU MapauieIbHbIX 2 | 0 | 2
nporpamMMm: OpenMP, MPI. Texnonoruu Ownnaiin
aBTOMaTU3UpoBaHHOTO pacnapamienuanus DVI. GPGPU 0 0 0
(CUDA, OpenCL) IIpumepsl UCOIB30BAHUS.

4-5 Tema 3. MPI. IlonapHble MeKNPoOLECCOPHbIE 00MEHbI Bcero aynutopHsix 4acoB
CooOmienus. OCHOBHbIE IOHATHSA. JlaHHBIE B COOOIICHUH U 2 0 |2
aTpulOyThl coobmienus. [lepenaya u npuem cooOuieHuit Mexay | Ounaiin
OTJIeBHBIMU TIporieccamu. [lepenada u mpreM cooOIIeHuH ¢ 0 0 0
osokupoBkoi. [lepenava u npuem cooOmieHni 6€3
6moxrpoBKH. OTIIOKEHHBIE 3aPOCHI HAa B3aUMO/ICHCTBHE.

Tynukosele cutyanuu (deadlock).

6 Tema 4. MPI. KoniekTuBHBIE B3auMO/1eiicTBHSA Bcero ayuTopHbIX 4acoB
MPOLECCOB. 1 [0 |1
KomnexruBnsle onepanyu. OcHOBHBIE MOHATHA. bapbepHast Omnunaitn
CUHXPOHU3ALMA. HJI/IpOKOBeH_[aTeJIBHHﬁ 0oOMeH. C6op 0 0 0
nanHbIX. Pacceika. COop ams Bcex npoueccoB. OyHkius «all-
to-all», «Scatter» u «Gather». 'moGansHbIC Onepanuu
PEAYKIIUH.

7-8 Tema 5. OpenMP Bcero aynuropHbIX yacoB
OCHOBBI MTAPAJIIEITFHOTO TPOTrPAMMHUPOBAHHUS C 2 \ 0 \ 2
ucnons3oBanueM OpenMP. [lpaBuna npumeHeHust TUPEKTUB | OHIAMH
OpenMP. BuauMocTh JaHHBIX U KOPPEKTHOCTD JOCTYMA K 0 0 0
JTAaHHBIM

9-16 Bropoii paznen 8 0 8

9-15 Tema 6. IlapaJjieIbHbIC AJITOPUTMBI. Bcero aynutopHbIX yacoB
[TapamrenpHbIE AITOPUTMBI PELICHUS] CUCTEM JIMHEWHBIX 8 | 0 | 8
anreOpandeckux ypaBHEHUI MeTolaMH MTPOCTON uTtepauuu 1 | OniaifiH
lNaycca-3eiiaens, yMHOKEHHE MATPHII, TapajuiebHas 0 0 0

penykuust, Onenka 3¢(eKTUBHOCTH pa3InYHbIX CIIOCOOOB
peayin3aliy JaHHBIX aJTOPUTMOB.

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenne | IloiHOe HAMMEHOBaHHUE

9K ONEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBEIE JEKIIUU

BM Buneo-matepuainsl

AM Aynno-marepuainsl

[1p3 IIpe3enTanmu

T TecTsl

5CM DNEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb
nC VM HTEepakTUBHBIA CAWT




TEMBI JIABOPATOPHBIX PABOT

Hepnesn | Tembl 3ansiTuii / Conepxanue

7 Cemecmp

1-4 IIporpes Alltoallv
[TapannenpHas peanu3anus MOCIEA0BATEIBHOIO AITOPUTMA PEIIEHUS IBYMEPHOIO
ypaBHEHHS TETIONPOBOJAHOCTH MeTo10M SIko0u ¢ ucnonp3oBanueM ¢pyakun MPI Send u

MPI_Recv

5-8 IIporpes OpenMP
[MapannenpHas peanu3anus MOCIEA0BATEIILHOTO AITOPUTMA PEIICHUS JIBYMEPHOTO
ypaBHEHUS TEIUIONPOBOAHOCTH MeToA0M k00U ¢ ncnosib3oBanueM onbamorekun OpenMP

9-12 IIporpes MPI+OpenMP
I'uGpuaHas napamienpHas peaau3aus Mocie0BaTeIbHOr0 AITOPUTMA PEIICHHUS
JIBYMEPHOTO YpaBHEHHsI TEIUIOMPOBOJHOCTH METOAOM SIKOOU C MCIIOJIb30BaHUEM
6ubmmorek MPI+OpenMP

13-16 | IlIporonka
[MapanmnensHas peanu3aius aropuTMa perieHus TBYMEPHOTO YPaBHCHHUS
TEIUIONPOBOHOCTH METOOM IPOJIOIBHO TONIEPEYHON MPOTOHKU

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[lomaya wmarepuana CONPOBOXKIACTCS MpPHUMEpPaMU MOJEIbHBIX UM  IPOU3BOICTBEHHBIX
MPUKIAAHBIX 3a4a4. ClylaTeny Noay4yaroT OMBIT pa3padOTKH peaau3alii U aHadu3a MapajjiesibHbIX
anroputMoB. Hamucannele B mpouecce OOydeHUs MPUKIAAHBIE MPOTPaMMbl TECTUPYIOTCS Ha
paznuuabix MBC KOJUIEKTUBHOTO JIOCTyNa B yhajdeHHOM pexkume. CpaBHEHHE PE3yJIbTaTOB TaKUX
TECTOB TO3BOJISIET TPOBOJUTH ONTHUMH3AIUIO TMPOrPAMMHOTO KOJAA JUIsl TIOBBIIIEHUS €ro
OBICTPOICUCTBUSI.

Bonbioe BHUMaHME yIENsSeTCs CaMOCTOSATENbHON pabore crynaeHToB. [lomck HeoOxomammoi
uHdopmanuu B cetu UHTEpHET.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEACTB MO JAUCHUILUINHE 00eCIeYyrBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMHA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOEHHUS
MpeJicTaBjeHa B Cleayroueil Tabnuiie:

Komnerennus NuaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUSITHE
(KII 1)
IK-1 3-11K-1 3, KU-8, K1-16
V-TIK-1 3, KU-8, KH1-16
B-TIK-1 3, KU-8, K1-16
[1K-3 3-I1K-3 3, KU-8, KH1-16
VY-1IK-3 3, KU-8, K1-16
B-T1K-3 3, KU-8, K1-16
I1K-8.2 3-I11K-8.2 3, KU-8, KH1-16
VY-1IK-8.2 3, KU-8, KH1-16




| B-IIK-8.2 | 3, K-8, K1-16

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 IO yCTaHOBJIEHHOIO
MakcHUMajbHOro Oainia BKIIOUMTENbHO. MTOroBas arrecranus mo nucuuiuiiHe oreHuBaetcs no 100-
OaJUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoOMeKyTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAJIOM:

Cymma OamnoB | Onenka mo 4-ex OreHka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

O1eHKa «OTIMYHOY» BBICTABISIETCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TIOBATENHLHO, YETKO H JIOTHYECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIeCKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OlLieHKa «XOPOLIO» BLICTABIAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U

4— «xopouto» 110 CYHISCTBY M3JIaracT €0, HE JOIyCKas
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTABJISETCS CTYJIEHTY, €CJIA OH UMEET
3HAHUs TOJILKO OCHOBHOTO MaTepHalia, HO He
3- YCBOWII €T0 JIeTalei, 0MyCKaeT HETOYHOCTH,
60-64 «Y0081eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapYILIEHHUS JIOTHIECKOM
TI0CIIEIOBATEILHOCTH B U3JI0KEHUH
POrPaMMHOIO MaTEpHaIA.

O11eHKa «HEYIOBJIECTBOPUTEIILHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYNUTENFHON YaCTH MPOTrPAMMHOTO
9_ Mmarepuala, J0MyCKaeT CyIleCTBEHHBIE
Hwxe 60 F omOku. Kak mpaBuiio, oreHka

«HEYO0BTIeMBOPUMETLHOY

«HEYIOBJIETBOPUTEIHHOY CTABUTCS

CTy/IeHTaM, KOTOpPbIE HE MOT'YT ITPOJIOIDKHUTD
oOydeHue 0e3 JOTONHUTENLHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAA JIMTEPATVYPA:

1. DU H 50 [NapannensHOe MpOrpaMMHPOBAHUE IS MHOTOITPOIIECCOPHBIX BEIYMCIUTEIBHBIX CUCTEM :
, Hemutorun C., Crecuk O., Cankt-IlerepOypr: bXB-IlerepOypr, 2014




2. 512 K59 IIporpammupoBaHue YUCICHHBIX METOJOB JIMTHEHHON anreOphl : y4eOHO-METOANIECKOE
nocodue, Kosun P.I'., Mocksa: HUSIY MUDU, 2010

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 004 M 21 [TapamiensHoe nporpaMMupoBanue Ha ocHoBe TexHojoruii OpenMP, MPI, CUDA :
yaeOHoe mocobue I akajeMuueckoro OakanaBpuara, MamsBko A. A., Mocksa: FOpaiit, 2017

[TPOI'PAMMHOE OBECIIEYEHHE:

CrnenmasibHOE TIpOrpaMMHOE 00ecriedeHre He TpeOyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenmanbHOE MaTepUATBHO-TEXHHYECKOE 00ecTiedeHne He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

1. HpOBC)IeHI/Ie JICKIMOHHBIX U MMPAKTUYCCKUX 3aHSATHU

B pamkax kypca mpeaycCMOTpPEHO MpOBEIEHUE JIA0OpaTOPHBIX paboT. B Hadane Kaxaom
nmabopaTOpHON pabOTHl KPaTKO paccKa3bIBaeTCs HEOOXoauMmasi Teopus. Mcmonb3ysl MpoCiylIaHHbIA
Marepurall, CTYACHThI JOJ’KHBI HAYYHUTHCA PCHIATh ITOCTABJICHHBIC IIEPC HUMU 3a/1avu.

B pamkax 3aHsATHIl cieyeT TpPOBOAMTH aKTHMBHOE OOCYXKIEHHE M aHalhu3 COBPEMEHHBIX
HAy4YHBIX paboT, MPOBOJUTH IPYNIOBON MOMCK OTBETOB HAa BOMPOCHI BO3HUKAIOININE Y CTYJEHTOB MPH
MOATOTOBKE 33JaHU U BO BpeMsl JEKUMOHHBIX 3aHATHH. OCHOBHOW yMOp Ha 3aHATUSAX JOJDKEH
JIeNaThCs HAa TOHMMAaHWE M3JIaraéMoro Marepuana ¥ YMEHHE €ro HCIOJIb30BaTh MPU BBHIMOJTHEHUU
3aaHUM.

Ha xaxmoMm 3aHATHU CIEAyeT OTMEYaTh ITOCEMaeMOCTh CTYICHTOB. PexkomeHayercss He
JOMYCKaTh CTYJEHTOB A0 CIa4¥ KOHTPOJIBHBIX MEPONPHUITHI PETYIAPHO NMPONYCKAIOIINX 3aHITHS.

Ha IEPBOM 3aHATHUH HCO6XO)II/IMO O3HaKOMUTH CTYIACHTOB C HpOFpaMMOﬁ JUCHHUIIIINHBI, a
TakXe MPEIOKUTH TUTEPATyPy, KOTOpast HOTpedyeTcst sl YCIEITHOTO OCBOCHHUS MaTepuaa.

2. Opranu3zanust KOHTPOJIsI YCIIEBAEMOCTHU CTYJEHTOB

Opranu3anus KOHTPOJISL YCIIEBA€MOCTH CTYAEHTOB IPOBOAMTCS C HCHONb30BaHUE (HOHIA
OLIeHOYHBIX cpencTB no gaHHou aucuuiuHe (POC). ona oneHounsix cpeacts (POC) — apnsercs
HEOTHEMJIEMOM YacThI0 Y4eOHO-METOAMYECKOr0 KOMIUIEKCa Y4eOHON MUCHUIUIMHBI U MpeaHa3HauYeH
JUIS KOHTPOJISL M OLIEHKH OOpa3oBaTENbHBIX IOCTHKEHHH OO0YYaromMXCsl, OCBOMBLIMX IPOTrpaMMy
JTAaHHOW JUCLUITIIUHBIL.

HpI/I MMPOBCACHUHN TCKYIICTO KOHTPOJIA YCIICBACMOCTHU MO0 JUCHUIIJIMHE UCIIOJIb3YHOTCSA



- KonTposns no utoram

PyOexHbIii KOHTpOJIb TPOBOAUTCS JABAKABI: B CEpeIMHE © B KOHIE CEMECTpa.
[IpomeKyTOUHBIN KOHTPOJIb BBICTABIISIETCA HA OCHOBE 3a4eTa.

Jlyist jomycka K 3a4eTy HeOOXOJAMMO 3aKPBITh Ha MOJIOXKHUTEIBHYIO OIICHKY BCE MPEII0KEHHBIC
B paMKax TEKYIIEro KOHTPOJIA 3aJaHusl.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIMM JIJISI IIPEIIOJABATEJEN

1. IlpoBeeHuE JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN

B pamkax Kypca mpemycCMOTPEHO IpOBEACHHE JIabopaTopHBIX paboT. B Hawame kaxmaom
nmabopaTtopHOi pabOTHl KPAaTKO paccKa3bIBaeTcs HeoOxoaumasi Teopus. VCmonb3ys MmpocTymiaHHBIH
MaTepua, CTYICHTHI JOJKHBI HAYYUTHCS pellaTh MMOCTABJICHHEIC MTePEe HUMU 3a]1a4u.

B pamkax 3aHATHH cieqyeT MPOBOIWTH AKTUBHOE OOCYKIEHHWE W aHAM3 COBPEMCHHBIX
Hay4YHBIX padoT, MPOBOIUTH IPYIIIOBON TOMCK OTBETOB HAa BOIPOCHI BO3HUKAOIINE Y CTYACHTOB MPH
MOATOTOBKE 33JaHU U BO BpeMs JICKIMOHHBIX 3aHATUNA. OCHOBHOW yIOp Ha 3aHATUSAX JOJKEH
JIeNaThCs Ha MOHMMAHWE M3JIaraéMoro Marepuana M YMEHHE €ro HCIOJIb30BaTh MPU BBHIMOJIHEHUU
3aaHUH.

Ha kaxmom 3aHSATHHM cleayeT OTMedaTh II0CEHIaeMOCTh CTYACHTOB. PexomeHayercs He
JOITYCKaTh CTYACHTOB J0 CAa4d KOHTPOJIBHBIX MEPOIIPUATHI PETYIISIPHO MPOITYCKAIONTUX 3aHSITHS.

Ha mepBoMm 3aHATHH HEOOXOAWMO O3HAKOMHUTH CTYICHTOB C MPOrPAMMOHN TUCIUILIMHBI, a
TaKKe MPEIOKHUTH JIUTEPATyPy, KOTOpast HOTPeOyeTCst ISl YCIEITHOTO OCBOCHHUS MaTepuaa.

2. Opranu3zanusi KOHTPOJISI YCIIEBAEMOCTH CTYJIEHTOB

Opranuzanys KOHTPOJS YCIEBAaE€MOCTH CTYJIEHTOB MPOBOAMTCA C HCIOJIb30BaHUE (HOHIA
OLIeHOYHBIX cpencTB no naHHou gaucuumauHe (POC). ona oneHounbix cpeacts (POC) — apnsercs
HEOTHEMJIEMON YaCThI0 Y4eOHO-METOAMUYECKOr0 KOMILUIEKca Y4eOHON MUCIUIUIMHBI U MpeAHa3HaueH
JUIS KOHTPOJSL M OIICHKH 00pa3oBaTeNbHBIX JOCTHKEHHH OOYJarolIMXCs, OCBOUBIIUX MPOTPaAMMY
JTAHHOM TUCIMIUIAHEI.

IIpu npoBeeHNH TEKYIEro KOHTPOJIS YCIIEBAEMOCTH 10 AUCLUIUIMHE UCIIOIb3YIOTCS
- Kontpons no nroram

PY6G)KHLIﬁ KOHTPOJIb MPOBOAUTCA JABAXIbI: B CCPEAMHE ©U B KOHOEC CEMCCTpa.
HpOMG)KyTO‘-IHHfI KOHTPOJIb BBICTABJIACTCA HAa OCHOBC 3a4CTa.

I[J'IH JOITYCKa K 3a4UCTy HCO6XO,Z[I/IMO 3aKPBITH HaA IMMOJIOKUTCIBHYHO OLCHKY BCC MPCAJIOKCHHBIC
B paMKaXx TCKYLICTO KOHTPOJIA 3aJaHHs.

ABTOp(BI):

JaBb110B Antekcanap AIEKCaHIpOBUY






