MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleticha A.B. Jleiida
24 mas 2024 r.
PABOYAA ITPOTPAMMA

«ITAPAJIJIEJIBHBIE BBIYNCIIUTEJIBHBIE CUCTEMBbI»

Hamnpasnenue nonrorosku 01.04.02 Ipuknannas matematrka u vHGOpMaTHKA

HanpasnenHnocts (mpoduiib) 00pa3zoBaTenbHOM MporpaMmMbl — MaTeMaTHUUeCKOe U TPOrpaMMHOE
obOecnieueHre NHOOPMAIIMOHHBIX CUCTEM

KBanuduxamms BeimyckHuka — Maructp
I'og nabopa — 2024

®opma 06yuenus — OuyHas

Kypc 1 Cemectp 1

3auer 1 cem

O6mas tpynoemkocts aucuuruinHbl 108.0 (akagem. gac), 3.00 (3.e)

Cocrasutens JI.B. Hukudopona, 101IeHT, KaHA. TEXH. HAYK
MNHCTUTYT KOMIIBIOTEPHBIX U MHKEHEPHBIX HAYK

Kadenpa nadopmarmonHoit 6€30macHOCTH

2024



Pabouas mnporpamma cocrtaBieHa Ha OCHOBaHUU DeaepaibHOTO TOCYJIaPCTBEHHOIO
oOpazoBarenbHoro cranmapra BO gns Hanpanenuss noarotoBku 01.04.02 IMpuxnagnas
MaTeMaThKa U MHQOpMaTHKa, YTBEPKICHHOT'O MPUKa30M MUHUCTEPCTBA HAYKU M BBICIIETO
obpazoBanus Poccuiickoit @eaeparuu ot 10.01.18 Ne 13

PaGouast mporpamma obcyxaeHa Ha 3acenaHuu Kadeapbl THGOPMAITMOHHOM 0€30TTaCHOCTH

01.02.2024 r. , IpoToKoi Ne 8

3aBeayronuii kaheapoi Huxkudopora JI.B. Hukudopona

COT'JTACOBAHO COI'JTACOBAHO
VuyeOHO-MeTOIMUeCcKOe YIIpaBIIeHUE Brimyckaroras kadenpa
YanknHa H.A. Yankuna MaxkcumoBa H.H. MakcumoBa
24 mas 2024 r. 24 mas 2024 r.
COTI'JTACOBAHO COI'JTACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u

TEXHUYECKOT'O 00EeCTIeueHUs
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk
24 mas 2024 1. 24 mas 2024 r.




1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI
Leanb aucuMIIMHBI
718 MarucTpaHToOB HEOOXOAUMBI 3HAHUSI METOJIOB U AJITOPUTMOB 00paboTKH UH(pOpPMAITUN
CpeICTBAMM MapaJUIeIbHbIX BBIUMCIUTEIbHBIX CHCTEM, OBJIAJICHUE TEOPETUUYECKUMU U
MPaKTUUYECKUMHM 3HAHUSIMU B OO0OJIACTU BBIUUCIUTEIBHBIX CUCTEM, I TOJIyYEeHUS
MPOTPAMMHOTO OOECIIEYEHUSI CIIOKHBIX BBIYUCIUTENBHBIX CUCTEM. [IporpaMma AUCHUTIIMHBI
MpeaHa3HavYeHa JIJIs peaiu3alii BCeX HEOOXOIUMBIX KOMITETCHITUH.
3agaun TMCUUIINHBL:
* M3ydyeHne MeTOJOB MPOrpAaMMHON peaiu3allMi CUCTEM C MapajuieiIbHOW 00paboTKOM
JTAaHHBIX U BBICOKOMPOU3BOIUTEILHBIX BBIYUCITUTEIIBHBIX CUCTEM;
* u3yyeHwe BO3MOXXHOCTeH TexHoiorun OpenMP, B0O3MOXHOCTEH HCIIOIB30BAHUS
NapaJuieJIbHbIX AJITOPUTMOB B IporpamMmMax Ha s3bike C++;
* mpuoOpeTeHne yMEHUH U HABBIKOB MPOTPAMMHON peajiv3alii CUCTEM C MapauieIbHOU
00pabOTKOM TaHHBIX.
2. MECTO YYEBHOTI' O TIPEJMETA B CTPYKTYPE OBPA3OBATEJIBHON
IMPOT'PAMMBI
Juciurinza SIBJISIETCS JTUACLUIUIMHON 00s13aTeNbHOM yactu PenepaabHOTO
FOCYJapCTBEHHOT'O 00pa30BaTeIbHOT'O CTAHAAPTA BBICIIETO 0OpPA30BAHUS 1O HAIPABJICHUIO
noarotroBku 01.04.02 «IIpuknagHas MaTeMaTUKa U MHPOPMATHKA.
JI1st u3ydeHus AUCHUILUIMHBI CTYJIEHT JIOJKEH 0071a/1aTh CTAPTOBBIMM HABBIKAMU CO3AaHUS
MPOrpaMM Ha SI3bIKE BBICOKOTO YPOBHS, YMETh aHAJIMU3UPOBATh U 00001maTh HHPOPMAIIHIO,
001a71aTh AHAIUTUYECKUM CKJIAJIOM MBIIUIEHUS, YTO MOTJIO OBITh MOJIYYEHO B pe3yjbTaTe
m3yuenus OIl OakanaBpuata M U3y4YeHUs TaKUX AUCHUIUIMH KakKk «SI3bIKM W METOJbl
MporpaMMupoBaHus», «IIporpammMupoBaHue».
3HaHUs, MOJIydYEHHbIC B PE3yJIbTATE€ M3YYEHUS] TUCUMIUIMHBI MOTYT HMCIOJIb30BAThCA IpU
paboTe HaJ BBIMYCKHON KBAIM(UKAIIMOHHONW pabOTON, MPOXOXKACHUS MPOU3BOJICTBEHHON
MPAKTUKH U MPETUTIIOMHOM MPAKTHUK.

3. KOMIIETEHLNHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYHEBHOI'O ITPE/IMETA 1 UHAUKATOPBI UX JTOCTUXEHUSA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U HHAUKATOPHI UX TOCTHKEHUS

Kareropus (rpymrma) Kona u HaumeHnoBaHue Koa u HaumeHoBaHUe UHAWKATOPA
oO1enpodeccuoHanbHbI| 001IenTpodhecCHOHATBPHOM | TOCTIKEHUs ob1enpodeccioHaaIbHON
X KOMITETCHITUI KOMITETCHITHH KOMITETCHITHH
Teopernueckue u | OIIK-1 Cnocoben | U-10ITK-1. OGnanaer
MPAaKTUYECKUE OCHOBBI | pemaTh aKTyaJIbHbIE | CTIEIMATbHBIMU 3HAHUSIMU u
npodeccuoHaIbHON 3a7auun NPAKTUYECKUM  OINBITOM  PEIIeHUS
JeSITENIbHOCTH byHIaMEeHTaTbHON U | aKTyaJIbHBIX 33124 (PyHIAMEHTAIBHOM
NIPUKJIATHON U NPUKJIAJHOU MAaTEMATUKMU.
MaTEMATUKHU NO-20I1K-1. VYmeer wucnosiab3oBaTh
METOJIbI PEIICHUS] MPUKIIAIHBIX 3a7a4
(B T.4. c HCIIOJIb30BAHUEM
MIPOTPAMMHBIX CpEIICTB) B
npodeccnoHaITbHON ACSITEITLHOCTH.
TeopeTuueckue u | OIIK-2 Cnioco6en | UI-10ITK-2. Bnangeer
MPAKTUYECKUE OCHOBBI | COBEPIIIEHCTBOBATH U | MAaTeMaTHYECKIM arrmapaTom u
po¢heCCUOHATBHOM peaTM30BBIBATh  HOBBIC | ONTBITOM  PEIIEHUST  COBPEMEHHBIX
JEATEIIbHOCTU MaTeMaTUYECKHE npukiagubix - 3amad.  M-20I1K-2.
METO/bI pemenust | CriocobeH MOIU(pUITUPOBATH
MPUKJIAIHBIX 33124 U3BECTHbIE U pa3pabaThIiBaTh HOBbIE
METO/BI PEIIeHUs] TPHUKIATHBIX 3371249
B 3aBHUCHUMOCTH  OT  CHEIH(PUKH




00BEKTAa HCCIICAOBAHMS W  YCIIOBHMA
peanu3aiyu KOHKPETHOM 3a1auu
NudopmanmonHo- OIlK-4 Cnoco6en | UI-10ITK-4. Obnanaer
KOMMYHUKAIIMOHHBIE KOMOWHHUPOBATH U | pyHImaMeHTaJbHBIMU  3HAHUSIMHU B
TEXHOJIOTHH JUIS | QI THPOBATh obyactu MIPUKJIATHOTO
podeCCUOHATBHOM CYIIECTBYIOIINE IPOTPAMMHUPOBAHUS u
NeATeTbHOCTH MH(pOPMAITMOHHO- MH(POPMAITMOHHBIX TEXHOJIOTH.
KOMMYHUKAITMOHHBIE
TEXHOJIOTUU TUTSt
pelieHus 3a1a4 B
obnactu
npodeccnoHaIbHON
NEATETBHOCTH C yYeTOM
TpeboBaHUIA
MHGOPMAITMOHHOMN
0e30MacHOCTH

4. CTPYKTYPA YUEBHOT O IIPEJIMETA

OOmass TpymoeMKocTh ydeObHoro mnpeamera cocraBisieT 3.00 3adeTHbix eguHuibl, 108.0
aKaJIEMUYECKNX YaCOB.

1 — Ne i/t

2 —Tema (pazaen) yueOHOTO peaMeTa, KypcoBasi padoTta (IIpoeKT), MPOMEXKYTOUHAs ATTeCTaLUS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOThI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexkun)

4.2 — Jlexuuu B BUEC NPAKTUUYECKOMN MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHSATHS)

4.4 — I1pakTUuecKue 3aHSITUS B BUJI€ MPAKTUUECKON MOATOTOBKU

4.5 — JIP (JTabopaTopHbIie paOOTHI)

4.6 — JIabopaTopHble paOOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHUS)

4.9 — KO (KoHTpoIlh Ha 3K3aMEHE)

5 — KoHTpoib (B akaieMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJJeMHUYECKUX Jacax)

7 — @OpMBI TEKYLLIErO KOHTPOJIS YCIIEBAEMOCTHU

1 2 3 4 5 6 7
41142(43|144(45146(47]148(4.9
1 ApXHUTEKTypa 1 |4 4 10 Boinoninenue
MapauIeTbHbIX U 3aIUTa
BBIYUCITUTEIHHBI nabopaTopHO
X CUCTEM paboTsl
2 OCHOBBI 112 4 10 Brimonnenue
rapajuIeTbHbIX U 3aIUTa
BBIUHMCIICHUH nmabopaTopHOi
paboThI




3 OTambl 1|2 0 10 TecroBoe
pa3paboTku 3aJlaHue
mapaajaClIbHOI'O
aJiropuTMa

4 ITpuniumne: 1 |4 2 10 Brrmmonnenue
pacnapa’luiesiuB U 3aIuTa
aHusd abopaTopHOi

paboThI

5 Texnomnorus 1 |6 6 33.8 | Beimonnenue
OpenMP U 3aImMTa

nabopaTopHOH
paboThI

6 |3auer 1 0.2 TectupoBanu

e
Hroro 18.0 0.0 16.0 0.0]02(0.0] 00 [ 73.8
5. COAEPKAHUE YUEBHOI'O ITPEJIMETA
5.1. Jlekuuu
No n/ HaumeHnoBaHue TeMbl Coneprxkanue TeMbl (paszena)
I (paznena)

1 ApxuTexTypa Knaccudukamms PnauaHa. CUCTEMBI ¢ OJHOPOIHBIM
rnapa’suieabHbIX gocTynmoM K obmiedt  mamsatu.  CucteMbl  C
BBIUKCIIUTEIBHBIX CUCTEM HEOJTHOPOAHBIM JIOCTYIIOM K ITaMSITH.

2 OcHOBBI napauiebHbIX | O030p OCHOBHBIX 3ajay, PENIAEMbIX C MPUBJICUCHUEM
BBIUMCIICHU I napavieIbHbIX BBIUMCIIUTEIbHBIX CUCTEM:

MIPOEKTUPOBAHUE HOBBIX MATEPUAJIOB, ONTHUMHU3ALIMS
He(dTe- U Ta30100bIUM, MOACTIUPOBAHUE MTOJTUMEPHBIX
CUCTEM HOBOTO TIOKOJIEHMS], NPOEKTUPOBAHUE U
MOJIEIUPOBAHUE BOOPYKEHUS, pa3paboTKa METOJ0B
nHpopMaMOHHON 0€30MaCHOCTH, MOACITUPOBAHUE
MalliH, CaMOJIETOB M APYTUX TPAHCIIOPTHBIX CPEACTB
U T.[I.

3 OTansl pa3pabotku | [Tpobnembl pa3pab®oOTKu NapaUIEIbHBIX MPOTPAMM.
MapajuleIbHOTO aropuT™Ma | DTambl  pa3pabOTKH  MapajuleIbHOTO  aJrOpUTMA.

CpencTea napajieIbHOTO TPOrPAMMUPOBAHMUSL.

4 [TpuHUMIIBI OCHOBHBIE METO/IbI pacnapaiieIuBaHus.
pacnapa’suieIuBaHus [Tapamnensubpie umkibl. [lapamienbHble CceKUMU H

3agaur. CUHXpOHU3AIMS TOTOKOB.
5 Texnomoruss OpenMP 3HakoMcTBO ¢ TexHoJsiorueit OpenMP. [lapannensHbie
aJITOPUTMbl  BEKTOPHO- MATPUYHOTO  YMHOKEHHSI.
CoznaHue mporpaMm ¢ TapajiyieIu3MOM Ha YpPOBHE
(byHKLIMIA.
5.2. JlabopaTopHbie 3aHATHS
HaumMeHnoBaHnue TeMbl CopepxaHue TeMbI
[TapannenvHas reHepauus | PeanusoBats mnapajuiebHOE MPUIOXKEHUE, KOTOPOE
BEKTOPA CIIy4YalHbIX YUCEII OyJIeT TeHepupoBaTh CIydyalHbIE UUCIA B HECKOJIBKHX
MOTOKAaX.
OcHOBBI napasuienbHbix | MatpuuHoe pacnapasenuBanue. PacnapasuiennnBanue
BBIUMCIICHUI nukioB. [Ipeobpa3oBaHue UKIIOB.

[TpuHIMIIBI pacnapasieIuBaHus

OCHOBHEBIE MECTOAbI paciapajuiCJinBaHusd.




HapanneanLIe ITUKIIBI. Hapanneanble CCKIIMU H
3aJa4du. CI/IHXpOHI/ISaHI/IH IIOTOKOB.

Texnonorust OpenMP Mopens  mapamienbHod — nporpammbel  OpenMP.
[TapamienpHble  aIrOPUTMBI  BEKTOPHO- MATPUYHOTO
yMHOeHus1. Co3laHue IporpamMm ¢ napajuieIM3MoOM Ha

ypOBHE QYHKITUA.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HaumeHoBaHMe TEMBI Copaepxanue TeMbl (pasena) TpynoemkocTb
/i (pa3znena) B
aKaJIeMUYECKUX
gacax
| ApxutekTypa N3zydenne yueOHOM TUTEpATYPHI. 10
napasuieIbHbIX [ToaroroBka ortyera 1o J1abopaToOpHOIL
BBIYHMCITUTEIbHBIX paboTe
CHCTEM
2 OcHOBBI N3zydenne yueOHOM TUTEpATYPHI. 10
napasuleIbHbIX [ToaroroBka ortyera 1o J1abopaTOpHOI
BBIUMCIICHUH paborte
3 OTarnsl pazpabotku | U3yueHnue yueOHOM TUTEPATYPHI. 10
NapajyieIbHOTO [TonroroBka K TECTUPOBAHUIO
anropuTMa
4 [TpuHUMIBI N3zyuenne yueOHOM TUTEPATYPHI. 10
pacnapaieIMBaHNs IToaroroBka oTyeTta 1O JIAOOPATOPHOMN
pabote
5 Texnonorust OpenMP | U3yuenue yueOHON TUTEPATYPHI. 33.8
IToaroroBka oTyeTa 1O J1AOOPATOPHOM
paborte

7. OBPA3OBATEJ/IbHBIE TEXHOJIOTI'U
K o0Gpa3oBatenbHbIM TEXHOJIOTHSM, UCIIOIb3YEMBIM B IIPEMOIaBAHUN JAHHON TUCIUIUIMHBI,
OTHOCATCS JIEKITUU U JIJaOOpaTOpHbIE pabOTHI.
B uznoxxenun Martepuania Ha JIEKIUAX HMCHOJIB3YIOTCS TaKHMe HEUMH- TAIUOHHBIE METOIbI
00y4eHus, KaK:
MPOOJIEMHOE 3aHSATHS, HAUNHAETCS C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO HEOOXOUMO PELINTh
B XO/I€ MU3JI0’KEHUS MaTepuaa,
3aHSATHE C 3apaHee 3alUIAHUPOBAHHBIMU OIIMOKAMM, KOTOpbIE CTYJIEHTHI JJTOJIKHBI
O0OHAPYKUTh CAMOCTOSTEIHLHO TI0 MEPE U3JI0KEHUS MaTeprala.
Ha 3aHsSTHSAX NCMONMB3YIOTCS KOMITHIOTEPHBIE TTPE3CHTALINH.
JlabopatopHble pabOTHl MPOBOIATCS B KOMIIBIOTEPHBIX Kjaccax M IpeIHa3HAuYeHbI IS
pelIeHus MPUKIAIHBIX 3a71a4 C UCIIOJIb30BAHUEM COBPEMEHHBIX HMHCTPYMEHTAJIbHBIX CPEJICTB.
[Tpu npoBenennn 1a00PaTOPHBIX PAOOT UCHOJIB3YIOTCSI HEUTPOBbIE UMUTAILIMOHHBIE METO/IbI
00y4eHus:
KOHTEKCTHOE 00yueHue, HapaBJIeHHOE Ha pelIeHre MTPpoQecCHOHATbHBIX 3a/1a4,
paboTa B KOMaHJE - COBMECTHAasl JESTEIbHOCTh CTYAEHTOB B TpPYIIE, HalpaBjeHHas Ha
penienue oO1ei 3aa4uu ¢ pa3ieJIeHueM OTBETCTBEHHOCTHU U TTOJTHOMOYHH.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOWM ATTECTALIUU
Bomnpocer k 3auery
1. PexxMbl BBIMTOJTHEHUST HE3aBUCHUMBIX YaCTEH TPOTPAMMBI.
2. Knaccudukanuss @iauHHA.
3. Cucrtembl ¢ OTHOPOAHBIM JOCTYIIOM K OOIIIEH MaMsTH.
4. CucteMbl C HEOJHOPOHBIM JIOCTYIIOM K MTAMSITH.
5. CucreMsl ¢ paclpeaesIeHHON NaMsThIO.



6. CpencrBa napajuielIbHOTO MPOTrPaMMHUPOBAHUSI.

7. ITpobnembl pa3pabOTKU MapaIUICIbHBIX IIPOTPAMM.

8. DTanbl pa3paboTKU MapalIeIbHOrO aJIrOpPUTMA.

9. Monenmu RAM u PRAM.

10. KonmukTer qocTymna

11. Teopema 06 smysLIMH.

12. 3akon Ampana.

13. I'pad «onepanmu—onepaHab».

14. JlenTouHoe pa3OoreHre MATPUIIHI.

15. BrouHoe pazOueHne MaTPUIIbI.

16. YMHOXeHe MaTPHIIbI HA BEKTOP IMPU PA3TMYHOM PA30MECHUH
17. PacnapauienuBaHue UKIIOB.

18. IIpeoOpazoBaHuEe IMKIIOB.

19. Aroput™M yMHOXEHHUSI MAaTPULl, OCHOBAHHBIN HA JIEHTOYHOM PAa3/IEJICHUH TaHHBIX
20. ByIOYHBIN AITOPUTM YMHOKEHUSI MATPHII.

21. bnounslif anropuT™, 3PPEKTUBHO NCTIOIB3YIOMINI KAII-TAMSITh.
22. Mopenb napaienbHoi nporpamMmmbel OpenMP.

23. OcHoBHbIe AUpeKTUBBI OpenMP.

9. YYEBHO- METOANMYECKOE U NTHO®OOPMALIMOHHOE OBECIIEHEHUME
YUEBHOTI O ITPEJIMETA

a) IuTepaTtypa
1. ApwsikoB, C. b. IlapamnenpbHoe mporpamMmupoBaHHMe Haj oOmeld mamsaTbio. OpenMP :
yueoHoe nocooue / C. b. ApwsikoB, M. A. I'opoguuues, I'. A. IlykuH. — HoBocuOupck :
HoBocubupckuii rocyiapcTBeHHbI TeXHHMYeCKuM yHuBepcuteT, 2019. — 95 c¢. — ISBN
978-5-7782-3796-4. — Texcr : anextponHsiit // Lludposoit oOpazoBatenbhblii pecypc IPR
SMART : [caiiT]. — URL: https:// www.iprbookshop.ru/99203.html. (ata oOpareHus:
14.05.2024).
2 Crykonos, C. B. Ilapamrenbroe mporpammupoBanue. [Ipaktukywm : yaeoHoe mocodwue / C.
B. Crykonos. — Kemeposo : KemI'V, 2020. — 273 ¢. — ISBN 978-5-8353-2723-2. — Texkcr :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- Oubmmoreynass cucrema. — URL: https://
e.lanbook.com/book/173547.
3. MansBko, A. A. IlapamienpHoe MpOrpaMMHUPOBAHUE Ha OCHOBe TexHojoruii OpenMP,
MPI, CUDA : yueOHoe nocobue / A. A. MansBko. — HoBocubupck : HI'TVY, 2015. — 116 c.
— ISBN 978-5-7782-2614-2. — Tekcrt : 3neKTpoHHbIi // JIaHb : 371eKTPOHHO- OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/118245 (mata obpamenus: 14.03.2024). —
Pexxum moctyma: 11 aBTOpU3. MOJTB30BATENICH.
4 Jlebenes, A. C. TexHonorus napajuieIbHOTO MPOTPAMMHUPOBAHUS ;| y4eOHO-METOINIECKOE
nmocodue / A. C. Jlebenes, I1I. I'. Maromenos. — Mocksa : PTY MUPOA, 2021. — 98 ¢c. —
Texkct : anexkTpoHHbIi // Jlanb : 3mekTpoHHO- Oubmuoteunass cuctema. — URL: https://
e.lanbook.com/ book/176524 (mata oOpamenus: 14.03.2024). — Pexum gocrymna: s
aABTOPH3. TIOJIH30BATEIICH.
5. Munses, P. L. ITapamrensrnoe nporpammupoBanue (MPI, OpenMP, CUDA) : yue6HO-
Mmetoguueckoe mocodue/ P. III. Munsses. — Kazanp : KHUTY-KAMU, 2021. — 68 ¢c. —
ISBN 978-5-7579-2567-7. — Texct : aneKkTpoHHBIN // JlaHb : 3JIEKTPOHHO- OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/264890 (mata oOpamenus: 14.03.2024). —
Pexxum moctyma: 1 aBTOpU3. MOJTB30BATENICH.
6. MamsBko, A. A. [lapamiensHoe MpOorpaMMHpPOBAHHE HAa OCHOBE TEXHOJIOTHH openmp,
cuda, opencl, mpi: yueOHOe mocobue misi By30B/ A. A. MansiBko. — 3- e u31., UCHp. U
norn. — MockBa : UznatensctBo FOpaiit, 2024. — 135 c. — (Boiciee oOpa3oBaHue). —
ISBN 978-5-534-14116-0. — Texkct : anextpoHHbIi // OO0pa3zoBaTtenbHas miaatdopma FOpaidt
[caiiT]. — URL: https://urait.ru/bcode/538878 (maTa obpamenus: 14.03.2024).

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypchl

Ne Haumenosanue Ormnucanue




1 [Omnepamuonnas cucrema | GNU-nuiensust (GNU General Public License)
Linux

2 | LibreOffice becrutatHoe pacnpoctpanenne no nunensun GNU LGPL
https://ru.libreoffice.org/about-us/license/

3 [MS Visual Studio | JIutien3us Ha nmporpamMmmHoe odecrieueHne Microsoft
Community 2022 https://visualstudio.microsoft.com/ru/license-terms/vs2022-
ga-community/

4 | http://www.IPRbooks.ru | Onextponnass Oubmuoteunass cucrtema «IPRbooks»
Crenyaanu3upyercs Ha  y4eOHBIX  MaTepuaiax o
T'yMaHUTAPHBIM, ECTECTBEHHBIM U TOYHBIM HayKaM

5 | https://e.Janbook.com/ OBC «Jlaub» — 3TO KpymHe#Ias nmoixuTeMaTuyeckasi 6asza
JAHHBIX, BKJIIOYAIOIIasi B ce0si KOHTEHT COTEH M31aTeIbCTB
HAyYHOM, yUeOHOM JTUTepaTypbl K HAYUHOHN MEPUOTUKH.

6 | https://urait.ru OO6pazoBartenbHas miatopma Opaiit —
00pa3oBaTebHBIA pECypc, 3JIEKTPOHHAsT OMOIMOTeKa U
WHTEPHET-Mara3uH, IJie YUTAOT U MOKYIAIOT 3JIeKTPOHHBIC
W TIeYaTHbIE YYEOHWKM aBTOPOB — IIperojaBaTenei
BEYIINX YHUBEPCUTETOB TUTSt BCEX ypOBHE
Mpo(eCCUOHAIBHOTO O00pa30BaHUsI, a TAKXKE IMOJIB3YIOTCS
BUJICO- U  ayAuomaTepuajaMH, TECTUPOBaHUEM U
CepBUCAMU IS TpernoaaBaTeNiel, TocTymHbIMA 24 yaca 7
ITHEN B HEOEIIO

B) mpoeccuoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne HaunmenoBanue Omnucanue

1 | www.elibrary.ru Kpynueiimmit  poccuiickuii MHOOPMAIIMOHHBIA TMOpPTal B
00J1aCTH HAYKH, TEXHOJIOTHH, METUIIUHBI U 00pa30BaHUSI.

2 | https:// psta.psiras.ru/ | [IporpaMMHBIE  CHUCTEMBI: TEOpUS U MPUIOKEHUS -
archives 9JICKTPOHHBIM  HAYYHBIM  JKypHaj,  IyOJUKYIOUIUN
MaTepuaibl 10 MAaTeMaTHYeCKOMY M IIPOTPAMMHOMY
00€CIIeYeHUIO BBIYUCIIUTEIbHBIX MAaINH, KOMIUIEKCOB U
KOMIIBIOTEPHBIX ~ CETeM M  TEOPETUYECKUM  OCHOBAM
UHGOPMATUKHU

10. MATEPUAIBHO- TEXHUNYECKOE OBECIIEYEHUE YYEBHOI'O

IMPEAMETA
B xauecTBe OCHOBHBIX TEXHUUECKHUX CPEJICTB OOYUEHMS 110 JUCLMUILIMHE UCTIOTB3YIOTCS:
- MYJIbTUMEIUMHBIE JIGKIIMOHHBIC AyAUTOPHUHU, OCHAIIEHHBIE MPOEKTOPOM, OOECIeunBaro-
MM BOCIIPOM3BOACTBO CIANAOB M TEKCTOB C 3KpaHAa MOHHUTOpPA KOMIIBIOTEDP JIEKTOPA,
yIIpaB- JISIOMIUM KOMITBIOTEPOM, YCTPOWMCTBAMU 3aTeMHEHUS], obecrieueHns
MHGOPMAIIMOHHON 0€30Mac-HOCTH M MOAACPKAHUSI MUKPOKIIMMATA;
- KOMITBIOTEPHBIE Kjacchl Kadeapbl MHGOPMAIMOHHBIX W yOpaBisiomux cucreM AmIY,
000pya0BaHHBIE KOMIbIOTEpaMu, MojkIoYeHHble K JIBC yHuUBepcuTeTa ¢ BO3MOXKHOCTBIO
MOJI-KITFOUeHUS ceTH THTEpHET U oOecreueHneM JOCTyIa B 3JIEKTPOHHYIO HH(DOPMAITMOHHO--
00pa30BaTENBHYIO CPEIy YHUBEPCUTETA.

B kadectBe mporpamMMHOTO OOeCHedYeHHUs] HUCIIOJIb3YIOTCS CpelCTBa, yKa3aHHbIE B I1.9
JTAHHOT'O TIOKYMEHTA.
CamocrosTenpHas pabota oOyJaromMXCsl OCYIIECTBIISIETCS B TMOMEIICHHSIX IS CAaMOCTOSI-
TEJbHOI pabOTHI, OCHAIIICHHBIX KOMIIBIOTEPHON TEXHUKOM, C BO3MOXKHOCTBIO TTOIKITIOUCHHS
Kk cetu WHTepHeT u oOecneyeHWeM [JOCTylla B 3JEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTENbHYIO CPEly YHUBEPCUTETA.



