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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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[porpammy mucimIuIMHBL pa3padoTai(a)(u): crapiuii npenoaasaresns, 6/c Hacubynmna 3.P. (Kadenpa nporpamMmHoii
vHxeHepur, MHCTUTYT MH(POPMALIOHHBIX TEXHOJIOTUI U UHTEJUIEKTyanbHbIX cucteM), ERStepanova@kpfu.ru ; qoueHr, K.H.
Mlemaxun A.YO. (Kadenpa paqunodusuku, Beiciias mkosa kubephru3ndeckux CUCTEM U MPUKJIAJHOMN JIEKTPOHUKN),
ashemakhin@yandex.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-8 BiiajieHre HaBBIKAMM MCIIOJIB30BAHMS PA3JIMYHBIX TEXHOJIOTHI pa3paboTKU MPOrpaMMHOTO
oOecreyeHust

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIC KOHIIETIIINY 1 TTAPAAUTMBI TIAPAJUICIBHBIX U pacIipeie/ICHHBIX BHIYMCICHUH
APXHUTEKTYpbl MHOTOIIPOIIECCOPHBIX M PACHpe/IeIEHHBIX CHCTEM

Mogenu napaieiu3Ma: MOTOKH, TIPOIIECCHl, ACHHXPOHHBIE OTepaIiu

OCHOBHBIE aJITOPUTMBI ¥ METOJIBI Pa3pabOTKH MapaUIeTbHBIX POrPaMM

MexaHU3MBI CHHXPOHHU3AIINY U B3aMMOJICHCTBHS MEKIY TOTOKAMU/TIPOIIecCaMu
OCHOBBI pacHpe/ie/IeHHbIX CHCTEM M CETEBOrO B3aNMOJICHCTBYS

Texnonoruu: OpenMP, MPI, CUDA, pacripeneneHHble ppeiiMBOpKU

IIpobaeMsl 1 MeTOJTBI OTIAIKH MapasuiesibHoro koma (deadlock, race condition)
T1pon3BOIUTEILHOCTS U MACIITAOMPYEMOCTD MaPaJUICIIbHBIX MPUIOKESHUI

OrteuecTBEHHbIE pelleHNs] B 00J1aCTH BHICOKOITPOU3BOJUTEIbHBIX BBIYMCICHUI
JloJKeH yMeTb:

PazpabaTbiBaTh napauiesibHbIE IPOrPaMMBbl C MCIIOIB30BAHUEM IIOTOKOB M IIPOLIECCOB
IIpumenaTs pazmunble TexHosoruu napamiennsma (OpenMP, MPI, CUDA)
OnTUMU3NPOBATh NMApaJUIEILHBIA KOJ /151 JIyqIlIel PON3BOANTEIbHOCTH
Paborats ¢ pacnipesieIeHHBIME CHCTEMaMH ¥ X MHCTPYMEHTaMH
HWcrnonb30BaTh MHCTPYMEHTHI PO(UINPOBAHUS U OTJIA/IKY MAPAJUIEBHBIX POTPAMM
BriOrpath NOAXOSAIIYI0 TEXHOJIOTHIO APAJIIETN3Ma TSl KOHKPETHOH 3a1aun

P a3pa6aTHBaTb MaCIJ_ITa6I/IpyeMI)Ie u OTKaBOyCTOfIqHBLIe MPUIIOKECHUSA
JIOIDKGH BJIa€Th:

[TpakTHYecKMMK HaBBIKAMK pa3padOTKX MHOTOIIOTOYHBIX MTPUIOKEHHI

AEKTPOHH
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Hagbikamu pa6otsi ¢ API napamienisma (Pthread, OpenMP, MPI)

Omnsrrom uctonp3oBaanss CUDA mss GPU nporpammupoBanmst

Hagbikamu pa3paOboTKy pacipeie/leHHbIX TPIIOKEHUH

3HaHWEM MHCTPYMEHTOB oTiIaaku U npodpunupoBanus (GDB, Valgrind, Gprof)
CriocoOHOCTBIO AaHATM3UPOBAThH TPOU3BOIUTENIBHOCTD NAPAJUIEIIbHBIX CUCTEM

OmnsiToM pa60TI)I C CUCTEMAMM BBICOKOIIPOU3BOJUTEIIbHBIX BBIUKMCIICHU

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuuiuinHa (MoayJib) BKJoueHa B pasaen "b1.B.0S ducuumimnsl (Moaysu)" OCHOBHOM Mpo¢hecCHOHAIbHON
oOpazoBareibHO# Tiporpammbl 09.03.04 "TIporpammuas urkenepus (CoBpeMeHHas pa3padoTKa MporpaMMHOro odecredeHust)"
n otHocutes K yactu OIIOIT BO, popmupyemoii yuacTHuKaMy 0O0pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaetcsi Ha 3 Kypce B 5 ceMecTpe.

3. O6'beM qUCHUILIHHBI (MOYJisI) B 3a4€THBIX €JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 3 3a4eTHbIX (bie) enuHuL(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 54 yaca(oB), B TOM UwcIIe JIeKITUM - 18 Jaca(oB), mpakTHUIecKre 3aHATUS - 36 Yaca(oB), JabopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 36 yaca(oB).
KouTposns (3auét / ax3amen) - 18 vaca(oB).
dopma MpoMexyTOUHOrO KOHTPOJISI JUCHIUILIMHBL: 9K3aMeH B 5 cemecTpe.

4. Coaep:xaHne JUCHMILIMHBI (MOyJIs1), CTPYKTYPHUPOBaHHOeE 110 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIMYEeCTBA aKaJeMHYE€CKHX YaCcoOB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujabl 1 yachl KOHTaKTHOI PadoTHI, Camo-

HX TPYA0EMKOCTh (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- lexuun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKUe |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa

1 Tema 1. Beenenue B napajuiesbHble U 5 2 0 4 0 0 0 4
" |pactipenenieHHbIC BEIYHMCIICHHS

Tema 2. ApXUTEKTYpbl MHOTOMPOLIECCOPHBIX U

2. |pacnpeneieHHBIX CUCTEM 5 2 0 4 0 0 0 4
3 Tema 3. Moaenu 1 napaurMbl napajuieansma. 5 2 0 6 0 0 0 6
IMoToku n npoueccs
4. Tema 4. CuHXpoHU3aIMs U B3aUMO/IeiiCTBIE 5 2 0 6 0 0 0 6
IIOTOKOB
5 Tema 5. OpenMP: napajuienusm Ha ypoBHE 5 2 0 6 0 0 0 6
MHOTOSIIEPHBIX TPOLIECCOPOB
6. Tema 6. MPI: mapasuienu3M Ha ypoBHE KJIaCTEpOB 5 2 0 4 0 0 0 4
7 Tema 7. GPU nporpammuposanue. CUDA 5 2 0 4 0 0 0 4
DAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 8. OCHOBH pacrpe/ie/IeHHbIX CUCTEM U

8. . 5 2 0 2 0 0 0 2
OTKa30yCTOIYMBOCTh
Tema 9. IIpon3BOAUTENBHOCTH, ONTUMU3ALIUS U

9. |oTnaaka napaieabHbIX IPOrpaMM S5 5 2 0 0 0 0 0
I1Toro 18 0 36 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBe1eHne B napajiejbHbIe H pacnpejeieHHbIe BIYHCJIEeHNS

OnpepeneHne MapauleNbHbIX U paclIpeeIeHHbIX BBIYUCICHUH. VIcToprs pa3BUTHS: OT MOCIEA0BATENBHBIX K MapayieIbHBIM
BBIYMCIICHUSM. 3aKOH AMJIasia M ero BJIMsIHUE Ha MapajvienbHsle cucteMbl. Knaccudukanms cucrem no @aunny (SISD, SIMD,
MISD, MIMD). MoruBanus /iist napajuieim3Ma; Npou3BOAUTEIbHOCTb, MACIITAOUPYEMOCTb, HAJIEKHOCTh. THIIbI
napasuiesM3Ma: IaHHble, 3a1a4un, TpyoorpoBoj. OCHOBHBIE BBHI30BBI: CHHX POHM3AIIMsI, KOMMYHHKALIUS, Oa1aHCUPOBKA HATPY3KH.
MeTpuKY MPOU3BOJUTENBHOCTH: YCKOpeHHUe, 3(DEKTUBHOCTD, MACIITAOUPYEMOCTb.

Tema 2. ApXuTeKTypbl MHOTONIPOII€CCOPHBIX H PacHpe/ieJJeHHbIX CHCTEM

MHoromporeccopasie cuctemsl: shared memory (SMP), distributed memory (DM), hybrid. Uepapxus namstu u
KammpoBaHue. KorepeHTHOCTH Ka1a: mpoToKouisl write-invalidate u write-update. [lamsTe pacnpeneneHHast: OCHOBHbIC
KoHuenuuy. CeTeBble TOMOJIOIUH: IIIMHA, CETKA, TOP, runepkyO. CHCTeMBbl BHICOKONPOU3BOAUTEIbHBIX Bhrarcnenuii (HPC):
KJactepsl, grid, 06;1ako. OTedecTBeHHbIE CYNEPKOMITBIOTEPBI M MX APXUTEKTYpA.

Tema 3. Moaesn n napaaurmsl napasiean3ma. [loTokn u npoueccol

[Iponecco 1 motoku: oTmurs U npuMeHenue. Jlerkue notoku (kernel-level) u 3enensie motoku (user-level). [InannpoBanue
MIOTOKOB: preemptive vs cooperative. KoHTekcTHOE nepeksoueHre 1 ero cronMocts. Moaenu napauienusma: fork-join,
pipeline, data-parallel, map-reduce. ®yHKIMOHATILHOE U OOBEKTHO-OPUEHTUPOBAHHOE MAPaJUIeIbHOE TPOrPAMMHUPOBAHUE.
AcuHXpoHHOe IporpaMmmupoBanue: future, promise, callback, async-await.

Tema 4. CHHXpOHH3aIUsI B B3aUMO/JeiiCTBHE MOTOKOB

Race condition u kpuTHyeckne cekuun. Bzanmuoe uckioyenne (mutex): TAmnsl U peanusarnys. Cemadopsl 1 MOHHTOPBI.
VcnoBHble nepemenHsie. [Tpo6iema nponsBoautens-norpedurens. Deadlock: ycioBus BOSHUKHOBEHU, OOHapyXKeHHe,
npenoTeparmenye. Livelock u starvation. bapbepsl cuaxponm3anun. AtromapHsle onepanun u lock-free mporpammupoBaHme.
MogenupoBaHue 1 BepupHKalys apauIebHBIX TPOrPaMM.

Tema 5. OpenMP: napasiesn3m Ha yPOBHE MHOTOSII€PHBIX MPOIECCOPOB

OcHosubie qupektuBbl OpenMP: parallel, for, sections, critical. Pacripesenenue paboTsl Mex/y MOTOKaMH. Y IpaBlicHUE
nanabMu: shared, private, firstprivate, lastprivate. Penykuus. Bioxennsiii mapauienmusm. Cuaxponunsanus B OpenMP: barrier,
atomic, ordered. OnrruMm3aIus st MHOTOsIAepHBIX cricteM. [IporpamvupoBanre Ha GPU ¢ ucnonszoBannem OpenMP
offloading.

Tema 6. MPI: napaniesn3m Ha YpOBHe KJIAacCTepOB

OcHoBbl MPI (Message Passing Interface). ITporieccsl 1 koMMyHUKATOpbI. TOUKa-B-TOUKA KOMMYHHUKALHUS: OJIOKUPYIOIIAs 1
HeOnokupyioiiast. KostektupHas kommyHukanusi: broadcast, gather, scatter, reduce. Tononoruun MPI. Deadlock 8 MPI u ero
uzbexanue. [Tpoussoautensaocts MPI: latency, bandwidth. Otuncnenue coobieHuit. [IpoekTHpOBaHUe MapaIe bHbIX
anropurmoB a1 MPLL

Tema 7. GPU nporpamvuposanune. CUDA

Apxurektypa NVIDIA GPU: notoku, 6;10ku, ceTkn, nepapxust mamati. Mogens nporpamvupoBanuss CUDA. Kernels 1 nx
3amyck. YrnpasneHue namsateio Ha GPU. KonmpoBaHue faHHBIX MEX/Ly XOCT | AeBaricom. OnTummsars: coalescing memory
access, 3aHATOCTh (occupancy). Cuaxponuzarms B CUDA. Unified Memory. Otnagka CUDA mporpamm. [Ipumenenme
CUDA st ycKOpeHUs HAyIHBIX TIPUIOKESHUH

Tema 8. OcHOBBI pacnpe/IeJIeHHbIX CHCTEM H 0TKa30yCTONYHBOCTH

PacnipenenenHble cUCTEMBI: ONIpeieIeHne, XapaKTePUCTHKHY, BbI30Bbl. Mozenu oTka3os: fail-stop, Byzantine. Koncencyc B
pacnpeeneHHbIX cucteMax. Permkanust: mosHas 1 napuuanbHasi. [IpoTokossl permkanmu: primary-backup, quorum.
Pacnpenenennsie Tpanzakuuu u ACID cBofictBa. OTKa30yCTORYMBBIE aTOPUTMEL U UX Bepudukanus. OOnavuHble CHCTEMBI
VX Ha/Ie)KHOCTb.

Tema 9. HpOI/I3BO}II/ITeJIbHOCTL, ONITUMHU3AIUA U OTJAa/IKa Mapaui€JbHBIX IIPOrpamMmm 5

Crpannua 5 u3 10.
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ITpocunpoBanue napasuienbHeIX npuioxkenuil. Uactpymentsr: Valgrind, gprof, TAU, Intel VTune. BoisiBieHue y3kux Mect u
bottleneck'oB. OnTuMu3anysa Ha ypoBHE aJIrTOPUTMa U Koja. banaHcupoBka Harpy3ku: cTaTU4decKas U JUHaMU4YecKast.
MacnrabupyeMocTb: cuiibHas u ciiabast. OOHapyXeHre 1 UcTipaBiieHre omuook: race condition, deadlock. TexHUKM OTIaAKM:
instrumentation, logging, model checking. TecTupoBanue napajieabHOro Koja.

5. IIepeyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOmMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM pabOThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKs1, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3aiys CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEILHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) dpenepaibHblil yHUBepcUTeT"

JlokanbHele HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MO IYJII0)

DoHJ OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPAaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/T OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOYHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B ¢oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPEe/ICTBA;
- KpUTEpHH OLIEHWBAHUS [JTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeABbABIIACMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIMIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHMH 3aKTI0YeHHBIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMM;

- B mevyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. JlobaueBckoro. OOyyJaronuecs mojy4yanT yIeOHyIo JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHMSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTPOHHBbIH yHUBepcuTeT" . [Ipy CONb30BaHUM TEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KakKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4arolierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW JJIsi OCBOSHUS JUCIMIUTHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpaMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,

SAEKTPOHHBH
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8. Ilepeuenn pecypcoB HH¢OpPMAIHOHHO-TeJJeKOMMYHUKAIMOHHOM ceTH ""IHTEpHET'', HEO0X0IMMBIX ISt
0CBOEHHs JMCIUILINHBI (MO/IyJIs1)

Hayunast 6utimoreka um. H.W. Jlo6auesckoro KOV - https://library.kfu.ru/rus/el-resources/

Iopran "K®Y: DnekTpoHHoe odpazosanue” - https://edu.kfu.ru/

DnextpoHHast 6Gubnmoreynas cucrema "Jlanp" - https://e.lanbook.com/

9. MeTouuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador

MeToanueckue peKoMeHJamnuu

JIEKLIANA

.HCKIII/II/I Aal0T TECOPETUICCKYIO OCHOBY I10 MMapaJUICJIbHBIM U PACIIPEACJICHHBIM BbIYUCIICHUAM. Hepen HCKHHCﬁZ
O3HAKOMbBTECH C HA3BAHUEM TEMBbI, IPOTJIAANTE OCHOBHBIC ITIOHATUS B JIMTCPATYyPE. Ha JICKIIMHN: BEAUTE KOHCIICKT,
OTMEYalTe KIII0YEBhIE OIIpeACTICHUA, AJITOPUTMBI U ITApAAUTMbl. OGpamaﬁTe BHMMAHHWE HA IIPUMEPbI PCAJIbHBIX
HpHIIO)KeHPIfI. 3aHaBaI7IT€ BOIPOCHI MO HENNOHATHBIM MOMCHTAM. Iloce JICKIIUU: TIEPECMOTPUTE KOHCIICKT B
TEUYCHUE THA, JOIIOJIHUTE €TI0 I/IH(I)OpMaHI/Ieﬁ W3 JIMTEPATYPhI, COCTABbTC KPATKOC PE3IOME OCHOBHBIX KOHHCHHI/Iﬁ.

IMPaKTUYCCKUE
3aHATUA

[pakTryeckue 3aHsTUS - OCHOBHAs popMa KOHTAaKTHOM paboThl. Ha HUX BBI MoJTyyaeTe NpakTUUeCKre HAaBbIKK
Ppa3paboTKK NapaulebHbIX porpamm. [lepen 3aHATHEM: H3YUUTE TEOPETUUECKUI MaTepUal COOTBETCTBYIOIEH
JIEKLIMH, IOCMOTPUTE IPUMEPBI KOZIA, YOEANTECh, UTO Y BAC YCTAHOBJIEHBI HEOOXOIMMBbIE KOMITHJISITOPBI U
6ubmoreku (OpenMP, MPI, CUDA SDK). Ha 3ansitun: npenojaBaresib IIpoIeMOHCTPUPYET OCHOBHBIE TEXHUKH
U [IPUMEPBI, 3aTeM Bbl paboTaeTe CaMOCTOSITENILHO HaJl MPAaKTUYECKUMU 3aaHusiMu. [Turmre Koz ¢
KOMMECHTapUuAMH, TeCTprﬁTe Ha pas3/IMYHbIX BXOJAHBIX JTaHHBIX. MCHOHb3yﬁTC WHCTPYMEHTHI OTJIAAKH ITPHU
BO3HMKHOBEHUHM OIIMOOK. [1py BOSBHUKHOBEHMU TPYJHOCTEN: NPOBEPhTE CHHTAKCUC KOJa, U3yUYHTE JIOTH OIIMOOK,
obparurech k JokymenTanuu win Stack Overflow, o6cyaure npo6aeMy ¢ ogHOKypcHUKaMu. CoxpaHsiiTe Balil
KOJ1 B BEPCHOHHOM CHUCTEMe

CaMoCTOSI-
TesbHas padoTa

CamocrosiTesbHasl padoTa BKIIIOYAeT YIiyOJIEHHOE U3yYeHUEe TEOPUH, BHITOJHEHHE TPAKTUYECKUX 3a/1aHu,
pa3paboTKy npoekToB. PekomeHnmyemslii anroputm: (1) 03HaKOMBTECH C KOHCIIEKTOM JIEKIIUH U TTPOHICHHBIM
MaTepuajoM Ha IPaKTUYECKHX 3aHATUSX; (2) M3yUrTe COOTBETCTBYIOIIME Pa3/iesibl B PEKOMEHJOBAaHHOM
auTeparype u o(pUINATbHON JOKYMEHTAIMH; (3) BHITOIHSIATE JOMOTHUTEIbHBIE YIPAKHEHNS ¥ IPUMEPHI U3
y4eOHHKOB; (4) pa3pabarbiBaiiTe COOCTBEHHbIE MapaJlIe/IbHbIE TPOrPAMMBI ISl pEIeHHs 3a/1a4 (COPTHPOBKA,
TIOVCK, YMHOKE€HHE MaTpHII U T.A.); (5) ONTUMU3UPYITE Balll KOJ, MCHOJIb3Ys1 MPOpUINPOBAHNE U aHAJIN3
TIPOU3BOJUTENBHOCTH; (6) TECTUPYITE Ha Pa3IMYHBIX pa3Mepax JaHHBIX U KOJINYECTBAX MOTOKOB.

9K3aMCH

DK3aMeH OlLleHUBaeT cTeneHb ocBoeHust kommeteHuuu [1K-8. [loaroroka: moBropure Bee IEBATh TEM
AUCHUIUIAHBI, COCTABbTE KPATKUE KOHCIIEKTHI C OINIPEACIICHUSAMMU, AJITOPUTMAaMU U IpUMEPAMU; PELINTE
MpaKTUYeCcKHe 3aJaul (HaluIIITe MPOCThle MapasulebHbIe POrpaMMBl, TPOAHATU3UPYITE
MPOU3BOAUTENBHOCTB). POpPMAT: 9K3aMeH MOKET IPOBOIUTHLCS B MUCbMEHHOU (hopMe ¢ MPaKTHUECKOHN YacThIo.
TunoBsle BOMPOCH KacaloTcsl KOHLENIUH napaniennsma, Texsosoruii (OpenMP, MPI, CUDA), cuxpoHu3aImu,
HPOM3BOJUTENBHOCTH. [IpakTHUecKas yacTh: HanMcaHue parMeHTa napauleJbHOro Koja, aHaiu3 mpooieM (race
condition, deadlock). [lemoHCTpUpyiiTe: MOHMMaHNE OCHOBHBIX KOHLETIIIMI U MapaJnurM; 3HAHUE Pa3TNIHBIX
TEXHOJIOTHH U UX IIPUMEHEHHUA; YMEHUE Bbl6paTb MOAXOAAIYI0 TEXHOJIOTHIO UIA 3aJa4i; HaBbIKU OTJIAJKU U
ONTUMM3ALN; 3HAKOMCTBO C OTEYECTBEHHBIMH BLICOKOITPOU3BOAUTEIbHBIMU BBIYUCIIEHUAMU. Ortger JOJIKEH
OBITb JIOTMYHBIM, apTYMEHTUPOBAHHbBIM, IIOJIHBIM, ITPUMEHSIOIIIM MPAaBUJIbHYIO TepMUHOJIOrHI0. Peraiite
NpPaKTUYECKHe 3aa4M YETKO, C OObSICHEHHEM JIOTHUKH.

10. ITepeyens nH(G OPMAIUOHHBIX TEXHOJIOTHII, HCIOJb3y€EMBIX PH 0CYIIECTBJIEHAN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIITHE (MO/IYJII0), BKJIHYAs NepedeHb MPOrPpaMMHOTo0 o0ecnedeHnst 1 HH(POPMANMOHHBIX CIIPAaBOYHBIX
cucrTeM (IIpH HEO0OXO0UMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYIIECTBIEHUN 00pa30BaTEIbHOTO MPOoIecca MO JUCHUILIIHE
(MOZyJTI0), BKJIIOYAsI IEpeYeHb IPOrpaMMHOTO OOecTieueH s U MH(POPMAIIIOHHBIX CIIPABOYHBIX CUCTEM, MPEICTABIIEH B
[punoxennu 3 k paboueii mporpamme JUCHMUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaILHO-TEXHIYECKOW 0a3bl, HEOOXO0 MO JJIsI OCYIIeCTBJIEHHS 00Pa30BaTeJLHOTO
npoiuecca no AUCHumInHe (Mo1yJII0)

MaTepI/IEU'II)HO-TeXHI/I‘IeCKOC obecrieueHre 06pa3OBaT€J'[I)HOFO mnmponecca 1no AMCuuIinHe (MOIIyI[IO) BKJIIOUAET B ceOs cilenymomue

KOMITIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VueOHble ayJUTOPUH JIJIsI KOHTAKTHON Pa0oThI C MperoaBareieM, YKOMILIEKTOBAHHbIE CIIHUATM3UPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 npuHTep 117151 pacnieyaTKy pa3IaTOYHbIX MATEPUATIOB.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHIUIMHBI K MOTPEeOHOCTSM 00yUJaomuxcsa HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, y1OOHBIE /1JTs1 PA3IMUYHBIX MTOJIb30BATEEH;

- CO3/J]aHKe KOHTEHTa, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMUYHBIX BUAX Oe3 OTepH JAAHHBIX WM CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHSI
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpEMep,
TaK, YTOOBI JINLA C HAPYIICHUSMH CJTyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiavin I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbI 1JI IPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MNpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITTIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUYHOro
KOHTPOJIs;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIILHOCTU UX CAAYN:

- MIPOJOJIKUTENILHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOrO B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIEerocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOM (hopMme, - He
Oosee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILIEHUS 00YYaloLIerocst Ipy 3aliyTe KypcoBoil paboThl - He OoJiee yeM Ha 15 MUHYT.

ITporpamma cocraBiieHa B cootBeTcTBUH ¢ TpeboBaHusMUA PI'OC BO u yue6HbIM 11aHOM 110 Hanpasienuo 09.03.04
"TIporpammHas urxenepus" u poduio noaroroBku "CoBpeMeHHast pa3padoTKa MPOrpaMMHOro odecreyeHus " .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.05 Octiogbl napannenvhvix u pacnpeoeneHHbx GbIUUCAeHUTE

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

Hanpagsnenue noarorosku: 09.03.04 - IIporpammuasi UHXeHepUs

IMpocunb nogroroBku: CoBpeMeHHas pa3pabOTKA MPOrpaAMMHOr0 obeceYeHuns
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Boraués, K. 10. OcHOBBI napajuiesIbHOro MporpaMMupoBanus : ydye6Hoe nocooue / K. 0. Boraués. - 5-e am.uza. - Mocksa :
Jlaboparopus 3HaHwi, 2024. - 345 c. - ISBN 978-5-93208-802-9. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTeYHAs
cucteMa. - URL: https://e.lanbook.com/book/458324 (mata obpamenust: 10.12.2024). - Pexxum noctyma: 1jis aBTOpU3.
OJIb30BaTeIeH.

2.Kapenosa, E. [I. OCHOBbl MHOTOIIOTOYHOT'O U MapaJuIeNIbHOTO MPpOorpaMMHUpoBaHusl: yueoHoe nocodue / Kapenosa E.[I. -
Kpacnosipck: Cubupckuii peaepaibHblil yHuBepeutet, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekcT : 91eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/966962 (nata obparuenus: 10.12.2024). - Pexum gocTymna: 1o noirucke.

3. Hemntorun, C. A. Mogzenu 1 cpejicTBa pOrpaMMHPOBaHUS JIIsI MHOTOIPOLIECCOPHBIX BHIUMCIIUTENIBHBIX CUCTEM: ydeOHOe
nocobue / Hemutorun C. A. - Mocksa : Harmonanbasiil Otkpaithiii YauBepeurer MTHTYUT', 2016. - 189 c. - Teker :
anexTpoHHbIH // SBC 'KoncynbranT crynenTa' : [cait]. - URL : https://www.studentlibrary.ru/book/intuit_151.html

(nara oopauienus:: 10.12.2024). - Pesxum noctyna : o MoJ1cKe.

4. Tonopkos, B. B. Mogenu pacnpenienieHHbIX BerauciieHni : MoHorpacdus / B. B. Tomopkos. - Mocksa : PU3MATIINUT, 2011.
- 320 c. - ISBN 5-9221-0495-0. - Tekcr : anekTpoHHbIH // JIaHb : a1eKTpoHHO-OnOMMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/2339 (mata o6pamenus: 10.12.2024). - Pexxum goctyna: sl aBTOPH3. MOJIb30BaTeIeH.

lonoJsHATEILHAS JUTEpPATYypa:

1. Ky3snenios, A. C. Teopust BRIUKCIUTENbHBIX TporieccoB : yueOnuk / A. C. Kysuenos, P. 0. Iapes, A. H. KHs3bKOB. -
Kpacnosipck : Cubupcknit penepasbHblii yausepcuteT, 2015. - 184 c. - ISBN 978-5-7638-3193-1. - TekcT : 31€KTpOHHBII. -
URL: https://znanium.com/catalog/product/549796 (nara obpamenus: 10.12.2024). - Pexxum goctyna : 1o HOIIUCKE.
2.Hemmoga, T. 1. [IporpaMMupoBaHue Ha si3bIKe BHICOKOro YpoBHs1. [IporpammupoBanue Ha si3bike C++ : yyeOHoe rnocobue /
T.W. Hemuona, C.10. T'onoa, A.M. Tepentoes ; noa pen. JL.I'. Tarapunoii. - Mocksa : POPYM : UHOPA-M, 2023. - 512 c. -
(Cpeanee npodeccronanbHoe oopazoBanue). - ISBN 978-5-8199-0699-6. - Tekcr : anekTponHsiii. - URL:
https://znanium.com/catalog/product/1916204 (gata ooparuenus: 10.12.2024). - Pexwm goctyna: 1o MoIIrcKe.

3. Kanmenan, C. A. AnroputMusaniysi 1 mporpaMMmupoBanue : yaeonoe nocooue / C. A. Kannenan. - Mockea : POPYM :
NHO®PA-M, 2021. - 352 c. - (Cpennee npodeccnonanbHoe oopazoanue). - ISBN 978-5-8199-0727-6. - TekcT: 371€KTpOHHBINA.
- URL.: https://znanium.com/catalog/product/1189320 (gara oopamienus:: 10.12.2024). - Pesxum goctyna : no NoJrmcKe.
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IMporpamma auctuiiHbl "OCHOBBI TapaJUIeIbHBIX M pacipeneteHHbIX Beranciaennit'; 09.03.04 "[IporpamMmuast nrxenepus .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.05 Octiogbl napannenvhvix u pacnpeoeneHHbx GbIUUCAeHUTE

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

Hanpagsnenue nogrorosku: 09.03.04 - IIporpamMmuasi UHXeHepus

IMpocunb nogroroBku: CoBpemMeHHas pa3pabOTKA MPOrpaAMMHOr0 obeceYeHuns
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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