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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[Iporpammy rictmIuIMHbl pa3padoTai(a)(u): foueHT, K.H. 'yceHkoB A.M. (kadenpa TeopeTHueckoi KHOEpHETUKH, OTAEIEHNE
(pynnamenTabHON MH(pOPMATUKK U UH(MOPMAIIMOHHBIX TexHoJoruil), Alexandr.Gusenkov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
[K-4 'YMeHue pa3pabaThiBaTh, COMPOBOXKAATH U KCIIONb30BaTh VIC, HarpaB/ieHHbIe Ha aHATN3 U

pa3paboOTKy JaHHBIX.

IIK-5 Brrasenve nHGOPMaMOHHBIMUA TEXHOJIOTASMH Ha YPOBHE HEOOXOJVMOM JUTsl PEIIeHN ST
MpodhecCHOHANIBHBIX 3aa4.

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

- METO/IbI pacrpeeeHHON 0OpabOTKU TaHHBIX, CHHX POHU3AIMIO ITPOIIECCOB Yepes

JOCTYIT K OOIIMM pecypcam, MOHSATHE O KPUTHUECKUX MHTEpBaiax, ceMadopax, MporpaMMUpPOBaHKE MapauIe/bHbIX
JITOPUTMOB C TTOMOIIIBI0 KPUTUYECKUX UHTEPBAJIOB U ceMaopoB.

- METO/Ibl PACIIPE/IENIEHHOTO MAPaJLIeIbHOTO MPOrPaAMMUPOBAHMSI, CHHXPOHHU3AIUIO IPOLIECCOB, B3aUMO/ICHCTBIE
pacrpeeseHHbIX POIIECCOB.

HoykeH ymeTh:

CO3/1aBaTh Mapauie/ibHble POrPAMMBI JIIsl AITOPUTMOB MATPUYHBIX 3a/a4, JUTsl 33/1a4 PEIICHUS] CUCTEM JINHEHHBIX
YPaBHEHUIA, TSI 33124 COPTUPOBOK Pa3HBIMU METOJaMH, JUIsSl AITOPUTMOB MAaTPUYHBIX 33724 Ha

BBIUVICITATEIFHBIX CHCTEMAaX C TOTOJIOTHEH IBYX U TPEX MEPHBIX PEIIETOK.

JIOJKEH BIIAJIETh:

HaBBIKaMM Pa3pabOTKU MapaUIeNIbHBIX POrPAMM JIJIsI AITOPUTMOB MATPUYHBIX 33134, /ISl 33/1a4 PEIeHUs] CUCTEM
JIMHEWHBIX

YPaBHEHMI1,AJIA 33/1a4 COPTUPOBOK Pa3HBIMU METOAMM, /711 AJITOPUTMOB MaTPUYHBIX 3a7a4 Ha
BBIYMCIIMTEIIbHBIX CHCTEMAaX C TOMOJIOTUEN IBYX M TPEX MEPHBIX PEILETOK.
JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- IPUMEHATD MNOJTYUYCHHBbIC 3HAHUA B CBOEM Hpoq)eCCI/IOHaHbHOﬁ OCATCIIbHOCTU

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.14.03 Juciurivael (Moayin)" oCHOBHOHN MpodheCCUOHATIbHOM
obpasoBaresbHO# porpammbl 01.03.02 "TlpuknaaHas Matematrka u nHpopMaTrka (IIpukiagHas MaTeMaTuKka u
uH(popMaThKa)" ¥ OTHOCUTCS K JUCHMILUIMHAM 1o BhIOopy Yactu OITOIT BO, ¢hopmupyemoii yqyacTHIKaMHu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBanBaercs Ha 3 Kypce B 6 cemecTpe.

3. O6beM qUCHATLIHHBI (MOYJIsI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcst

O6m1ast TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM urciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3aHatus - 0 yaca(oB), 1abopaTopHbIe
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositenbHass padoTa - 36 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOIHOTO KOHTPOJIST TUCIUILUIMHEL: 3a4eT B 6 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. TeopeTrueckre OCHOBBI pacIipeesieHHON 6 0 0 0 0 4 0 4
00pabOTKH JaHHBIX.
7 Tema 2. AJNropuTMBI NApAJLIEIBHON 00pabOTKU 6 0 0 0 0 6 0 6
JaHHBIX.
Tema 3. IlporpammupoBaHue B
3. |MysbTHUIPOLIECCOPHBIX cHcTeMax Ha OpenMP 6 0 0 0 0 8 0 8
4. Tema 4. IIporpammupoBaHue B 6 0 0 0 0 18 0 18
MYJIbTUKOMITIBIOTEPHBIX cucteMax Ha MPI
l1Toro 0 0 0 0 36 0 36

4.2 Cogep:xkanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. TeopeTnueckue 0CHOBBI pacnpeaeJeHHO 00pa0do0TKH JaHHbBIX.

Hcropus pa3BuTHs napasuviesbHbIX BraucieHui. Kiaccugukanys BEIMUCIUTEIbHBIX CUCTEM - HAIIPABJIEHUS PA3BUTHS
COBPEMEHHBIX CYNEePKOMITBIOTEPOB. [IpHHIMITEI TOCTPOEHNU S MapaUIEIbHbIX BEIYUCIUTEIbHBIX CUCTEM. - yTH JOCTUKEHUS
napauenusma - kiaccudpukanusa ®nuHaa

BBIYUCIIUTEIBHBIX CUCTEM - TUITIOBBIE CXEMbI KOMMYHUKAIIMA B MHOT'OIIPOLIECCOPHBIX BBIYHUCIUTEIIBHBIX CUCTEMAX

Tema 2. AropuT™sbl apaJieJbHOR 00padoTKH JaHHBIX.

[TapaynenbHble AITOPUTMBI YMHOKEHUS MAaTPULIBL HA BEKTOP. IlapasuiebHble alrOpUTMbl MATPUUHOIO YMHOKEHHUS.
[NTapannenbHble aTOPUTMbI MATPUYHOTO YMHOXeHH. [lapanienbHele alropuTMbl pelIeHHs CUCTEM JIMHEHHBIX YpaBHEHUI.
[NapasuienbHbIe AITOPUTMBI COPTUPOBKY JJaHHBIX. OpraHu3anusi napauiebHbIX BBIYUCICHUIH /TSI CUCTEM C OOILei MaMsIThIO.

Tema 3. IlporpamMmupoBaHne B MyJILTHIIP OIle CCOPHBIX cucTeMax Ha OpenMP

IporpammupoBanue B OpenMP. KoHcTpyKimu [is1 co3ianus MOToKoB. KOHCTpyKIuK pactipesiesieHus: paboThl MeXIy
notokamu. KoHcTpykumu [y1s1 yripaBiieHust paboTol ¢ JaHHBIMU. KOHCTpYKLIMHM /11 CHHXPOHHM3ALUK MTOTOKOB. KoHcTpykumu
JJ151 00paObOTKM AaHHBIX. KOHCTPYKIMY st YHUYTOXKEHHUS TIOTOKOB U CO3AAHMUS HOBBIX TIOTOKOB

Tema 4. IlporpamMmupoBaHie B MyJJbTHKOMIbIOTEPHBIX cucTeMax Ha MPI

Iporpammvuposanne B MPI. Ilepenaya i nosydeHne cooOIEHNH MeX Iy OTASIbHBIMHU Mporeccamu. KosuiekTrBHbIe
B3aMMOJISHCTBIS TIpOIieccoB. B3anmozeiicTBus B rpynmax npoueccos. [IpeoOGpazosanue rpymi mpoueccos. Peanmzanus
TonosIorui nmpotieccoB. CHHXpOHU3MPOBAHHAS TIEpPeAada 1 IMOMyUYeHNE COOOIIEHUI MEX/Ty OTAEIbHBIMH MTPOLIECCAMH.

5. IlepeyeHb yueOHO-METOUYECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaloIMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroIIMXCsI BHIIOIHACTCS M0 334aHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBaresisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosiTeNnbHasl paboTa MOAPa3ae/seTCss Ha CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aroIuXCst BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITENIbHON paboThl 00YUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMsI, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHII M HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

OpraHuzanys CaMOCTOSITENIbHON padoThl 0OYYAaIOIINXCS perJIaMeHTHPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JTNTEPaTypOl U 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Bukunenus - http://ru.wikipedia.org

NurepHer-nopran odpasoBarenbHbX pecypcos no UT - http://www.intuit.ru
OHnJaiH-KypCHl JIyUIINX YHABEPCUTETOB Mupa - https://www.edx.org
OHaliH-KypChI JYUIIIMX YHUBEPCUTETOB MUpa - https://www.coursera.org
OmnnaitH-kypcesl CreHgopackoro Yausepcurera - http://online.stanford.edu

9. MeToanuecKHe YKa3aHUA AJIA 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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Bujg paéor MeToanuyeckue peKOMeHIalu

nabopatophbie | OOydeHre MPOUCXOAUT B (hopMe JIAOOPATOPHBIX 3aHATUI U CAMOCTOSTEILHOU paboThl CTYIeHTOB. V3ydeHue
padoThI Kypca

MO/IPa3yMeBAET HE TOJILKO OBJIaJIEHHE TEOPETUUECKUM MATEPUAIIOM, HO U MOJyYeHUE PAKTUIECKUX HABBIKOB

1151 GoJiee TyOOKOro MOHUMAHHMSI Pa3/Ie/ioB HA OCHOBE pellieHHs 3a1a4 ¥ YIPaXHEHUH, HLTIOCTPUPYIOIIHX

JIOKa3bIBAEMbIE TEOPETUUECKHE MOJIOKEHUS, 4 TAKKE Pa3BUTHE aOCTPAKTHOTO MBIILIEHHSI U CIIOCOOHOCTH

CaMOCTOSITENIBHO JI0KA3bIBaTh YTBEPKICHHS.

CaMoCTOSI- CamocrosTesbHas padoTa NperonaraeT BHIOJHEHNe TMCbMEHHBIX IOMAIIHUAX pa0oT U HalMcaHue pedepaTos.
TeJbHas padota | s HanmcaHus pepepaTa HaJo NCHIONIB30BaTh YUEOHUKH YKa3aHHbIE B CIIMCKE JIUTEPATYPhl, a TAKKe HHTEPHET
pecypebl. [TucbMeHHbIe JoMariHie paboThl 3aKII0Ya0TCs B peliennn 3a1a4 Ha OpenMP u MPI. Ipu
HEOOXOIMMOCTH TIperoJaBaTe/lb MOKET
TIOTIPOCUTBD CTYJIEHTA OOBSICHUTD PEeLlIeHNs] HEKOTOPBIX 3a4ay.

3a4eT 3aKI0uuTeNIbHasg 4acTh CAMOCTOATENIbHON paboThl 3aKII04aeTcs B MOATOTOBKE K 3a4eTy. [Ipu moarotoBke K
claye 3a4eTa BeCb 00beM padOThl PEKOMEH/IYEeTCsl paclpeenaTh PABHOMEPHO 110 JHAM, OTBEIEHHBIM /151
MOATOTOBKHM K 3a4eTy, KOHTPOJIMPOBATh Kak bl JEHb BHITIOJHEHHsT paboThl. Heo6X0aMMO N3yunTh BECh
JIEKLIMOHHBIIA MaTepHal, IPOCMOTPETh CChUIKM Ha JPYyrue UCTOYHUKH MH(popmarmy. Heobxoqumo Takxke
TIPOCMOTPETH BCE BUbI PAKTUYECKHX 33/1aHWH U uX pemenus. [Ipi HeoOXoANMOCTH HoJeNaTh JOMAITHHE
3aJaHuA. 3a4€T 3aKJII0YAETCs B OTBETE HA TEOPETHUUECKUI BOIIPOC U PELLIEHNH MTPAKTUYECKON 3a1aUH.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS ITepedeHb MPOrpaMMHOr0 obecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

MynbTUMeaniiHas ayAUTOPHS.

KommnbloTepHBIit KJtacc.

12. CpeacTBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe TPUMEHSIIOTCS CIIeYIOIe METO/Ibl M TEXHOJIOTUH, O0JIervyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMUCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmpl, y10OHBIE TSI Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO NPEJCTABUTh B PA3IMYHBIX BUAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101ul/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 pa3HbIX UICTOYHHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmeHUAMM ClIyXa 1oJIydyain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX TA0OPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHNE TUCTAHIIMOHHBIX 06paSOBaTCJ’[LHBIX TEXHOJIOTHI U1 Tiepeiavn HHq)OpMaL[HI/I, OpraHusalv pa3jinvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10meroc;{ C nIpernojaBarejieM, B TOM 4UCJie BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IeKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYaCTHUKOB JUCTAHIIUOHHOT'O
06y‘-ICHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPpOBEACHUSA TPECHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN CI)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.03.02
"TlpukiagHas MaTeMaTuka u nHpopMatuka" U npoduimo noarotoku "[IpuknanHas MaTemaTrka U vH(popMaTHKa'.
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F1.B./]B.14.03 [lapaanenvhvie bluucaeHUs

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_ 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA
Mpodunb noxrorosku: IlpuknanHas MateMaTrka U HHQOPMATHKA

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Boraués, K. 10. OcHOBBI napajuieIbHOro MporpaMmmupoBanis : yayeOoHoe nocodue / K. 0. Boraués. - 4-e uzn. - Mocksa :
Jlaboparopus 3Hanuit, 2020. - 345 c. - ISBN 978-5-00101-758-5. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/135516 (mara obpamenust: 13.01.2024).

2. Bapckuii, A. B. [InannpoBaHue BUPTYaJIbHBIX BEIYMCIEHNH : yued. mocobue / A.B. Bapckuii. - M. : U]l '®OPYM' :
NHO®PA-M, 2018. - 200 c. - (Beiciiee odpazoBanue). - www.dx.doi.org/10.12737/19901. - ISBN 978-5-8199-0655-2. - Tekcr :
anekTpoHHslit. - URL: https://znanium.com/catalog/product/966062 (nata o6pamenus: 13.01.2024).

3. Pobu, P. [TapannensHble 1 BHICOKOIIpOU3BOAUTENbHBIE Bouncienusi / P. Poou, 1. 3amopa ; nepeBop ¢ aHrmiickoro A. B.
Jlorynosa. - Mockga : IMK IIpecc, 2022. - 800 c. - ISBN 978-5-97060-936-1. - Tekcr : anekTponHsli // Jlans :
3/1eKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.Janbook.com/book/241124 (narta obpamenus: 13.01.2024).

4. Xymarnii, C. A. BerauciuresbHOe A€o U KJIacTepHble cUcTeMBl : yuebHoe rocodue / C. A. Kymarwii, B. B. BoesoauH. - 2-e
n3a. - Mocksa : UHTYUT, 2016. - 138 c. - Tekcr : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbmmoTevHas cucrema. - URL:
https://e.lanbook.com/book/100723 (mata o6pamenus: 13.01.2024).

JdomoaHuTeIbHAS JUTEpPaATypa:

1. 3emnsnas, E. B. BBenenue B napajuiesibHOE porpaMMupoBaHue Ha ocHoBe TexHosioruid MPI n OpenMP : yueGHoe nocotue /
E. B. 3emnsinas, M. B. Bamammus. - [lyona : [ocynapcreennbiii yauBepeuret '[lyona', 2023. - 101 c. - ISBN
978-5-89847-696-0. - Tekcr : aekTpoHHbI // JIaHb : 31eKTpoHHO-OMbMOTeYHas cucTeMa. - URL:
https://e.Janbook.com/book/369416 (narta obpamienus:: 13.01.2024). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

2. Munszes, P. I1I. [TapaensHoe nporpammuposanue (MPI, OpenMP, CUDA) : yue6HO-MeToaudeckoe rocodue / P. 111
Munszes. - Kazans : KHUTY-KAU, 2021. - 68 c. - ISBN 978-5-7579-2567-7. - Tekcr : anekTpoHHsIii // Jlans :
3JIeKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.Janbook.com/book/264890 (narta obpamenus: 13.01.2024).

3. TTapaienbHble BRIYMCICHHS O0IEro Ha3HaYeHHsl Ha rpaduieckux npoieccopax : yuedHoe nocooue / K. A. Hekpacos, C. U.
[oramnukos, A. C. Bosipuenkos, A. 1. Kynpsbkkun. - EkarepunOypr : Yp®V, 2016. - 104 c. - ISBN 978-5-7996-1722-6. -
Tekcr : anektponHsii // Jlans : anekTpoHHO-OubIMOTeuHas cucrtema. - URL: https://e.Janbook.com/book/98283 (nata
obpamienus: 13.01.2024).
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.14.03 [lapaanenvhvie bluucaeHUs

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 01.03.02 - [puknanHas MaremMaTvka U ”HQOpPMATUKA

Ipoduns noxrorosku: IlpuknagHas MmateMaTrka U MHQOPMATHKA

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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