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1. [leqn 1 321244 OCBOEHHSI AUCIUIIHHBI

Heabr  AMCHUIVIMHBI:  TO3HAKOMHUTb  CTYAGHTOB €  METOAAMU  OpraHU3alHH
BBICOKOIIPOU3BOIUTENBHBIX BBIUMCIEHUN B paMKaX TEXHOJOTMHU MapajuleIbHOIO MPOrpaMMUPOBAHMS
MPI.

3agauu AMCHMILINHBI:

— II03HAKOMMTh CTY/IEHTOB C OpraHu3alell COBPEMEHHBIX BBIYMCIUTEIbHBIX CUCTEM;

— IIO3HAKOMMTD C METOJaMH paciapauleIMBaHus alfOPUTMOB;

— NPUBUTH HaBBIKU HapaseabHOro IPOrpaMMHUPOBAHUS C UCIIOJIb30BaHUEM
KOMMYHMKAI[MOHHOH Onbnnorexu MPIL.

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 AUCHUILIIHHE

B pesynbrare 0CBOGHUS NUCIUILTUHBI 00YYaIONIUICS JOKEH:

O0CBOMTH KOMIIETEHIUIO:
— IIK-2 (crocobeH K aHanu3y MpOrpaMMHOT0 00CCIIEUCHHMS).

Kon u conepxanne MHIMKATOPOB KOMIIETCHIUN:
[IK-2.1. 3naer coBpeMeHHbIe HH(DOPMALMOHHBIE  TEXHOJIOTMU W  CTaHJAPTHBIC
HHCTPYMEHTAJIbHBIE IIPOrPaAMMHBIE CPEICTBA,
[IK-2.2. VYmeer BbIOMpaTh HH(DOPMAIMOHHBIE TEXHOJIOTHMH M TMPOTPAMMHBIE CPEICTBA,
OIITUMAJILHO IMOAXOAAIIHNE JIA pCHICHUA 3aaa4d HpO(i)GCCI/IOHaJII)HOf/'I JACATCIIbHOCTH.
3HaTh:
— COBPECMCHHBIC KOMITBIOTCPHBLIC TCXHOJIOI'UHA MapalJICIbHbIX BBIHHCHCHHﬁ;
— aPXUTEKTYPbl COBPEMEHHBIX KJIACTEPHBIX BBIUUCIUTENbHBIX CUCTEM,
— WU MapajyIeNbHOIO IPOTrpaMMUPOBAHMS W MNPHUHLUI pabOThl MHOIONPOLIECCOPHOTO
KJ1acTepa;
— METO/Ibl pacnapajuieIMBaHus AITOPUTMOB B TexHOJIorun MPI.

YMeTh:

— paboTaTh Ha MHOTOIIPOLIECCOPHOM KJIACTEPE;

— IMcaTh POrpaMMbl, UCIIOJIb3Ys apaJUIeIbHOE IPOrPAMMUPOBAHMUE;

— OLIEHMBATh YyCKOpeHHe U 3((PEeKTHBHOCTH NPOTrPaMMBI, HCIOJB3YIONIEH MapayieabHOe
[IPOrpaMMUPOBAHHUE;

Baagern:
— METOJIaMH pacHapajijieIMBaHUs aJITOPUTMOB UYUCIEHHOTO MHTEIPUPOBAHUS B TEXHOJOTUU
MPI.
— METOJIaMU pacrnapajieIMBaHusl AITOPUTMOB YMHOKEHHSI MAaTPULIbI HA BEKTOP B TEXHOJIOTHH
MPI,

3. Mecro nucuuninnbl B ctpykrype OIl BO

Hucnunmuaa «[lapamnensHoe MpOrpaMMHpPOBAaHHE» OTHOCHUTCA K YacTH ydeOHOro IjIaHa,
bopmupyeMoil yuacTHUKaMu oOpa3zoBaTenbHOro mnpouecca. M3ydaercss B 7 u 8 cemecTpax o0ydeHus.
Jnst e€ m3ydeHHs HEOOXOMUMBI 3HAHUS, YMEHHsS M HaBBIKH, (OPMHUpPYEMBIE IMPEANISCTBYIOIIUMHU
micuuiuinHamu - «JIuneitHas — anreOpa», «CTpykTypHOe MporpamMMmHpoBaHue», «Jluckpernas
MaTeMaTHKay, «MeToabl BEIMUCIUTEIHHON MaTeMaTuKm», «CUCTEMHBIE TUIATPOPMBI i 000IOUKIY.

JlaHHas OUCHMIUIMHA 3aBepIIaeT TeopeTHueckoe oOydyeHue OakanaBpoB. B mpouecce eé
MPOXOXKIEHHUS CTYIACHTHI HaydaTcs CO3/1aBaTh NapajliellbHble TPOTpaMMbl W OYIyT TOTOBHI K
INPUMEHEHHUIO TEXHOJIOTMH MapauleIbHOI0 MPOrpaMMHMPOBAHUS MPH PELICHUU PECYpCOEMKHX 3ajad,
MOCTABJIICHHBIX B JUIUIOMHBIX NMPOEKTaX. Takke OHa pacHImpsieT Kpyro3op OyIyIIero BBITYCKHHKA B
00JIaCT COBPEMEHHBIX TEXHOJOTUH MPOrpaMMHPOBAHUS M CIOCOOCTBYET CO3/IaHUIO YCIOBHMH IS
YCIIENITHOTO TPOJIOJDKeHHS Y4€0hl B MarucrpaType 1o HampasieHuio «lIpukinamHas mMaTeMaTHKa U
UH(POPMATUKAY.



4. O0béM TUCHUIUINHBI « BbIUMCIeHUSA HA MHOTOIIPOLECCOPHBIX CHCTEMAX))
4.1. O0béM TUCUMIVIMHBI B 32a4€THBIX €IMHUIAX C YKA3aHUEM aKaJAeMH4YeCKUX
YacoB M BUAbI Y4eOHOI1 padoThl

Bunpl yaeOHoI paboThI Ounas gopma

OOm1ast TpyI0EMKOCTh B 3aUETHBIX IMHUIIAX 6

OO6mas TpyIoéMKOCTh B 4acax 216

AyauTOpHBIC 3aHATHS B 4acax, B TOM YHCIIE: 98

Jlexuuu 40

[TpakTudeckue 3aHsATHS -

JlabopaTtopHbIe 3aHATHUS 48

CamocrosiTenpHas paboTa B yacax 108

dopma MPOMEKYTOUHOM aTTECTAIH 3aeT B 7 ceMecTpe,
9K3aMeEH B § ceMecTpe

4.2. O0béM KOHTAKTHOH padoThl Ha 1 o0yuaromerocst

Bunbl yueOHBIX 3aHATUI Ounas popma
Jlexuun 40
[IpakTHuecKue 3aHATHS -
JlaGoparopHbIe 3aHATUI 48
KoHncynprannmn 2
3auét/3a4€Thl -
DK3aMeH/3K3aMEHBI 0,35
KypcoBbie paboTsl -
KypcoBbie mpoeKTsl -
Bceero 90,35




5.ConepkaHue TUCUMIIMHBI «BbIYHMC/IEHNSI HA MHOTONIPOIECCOPHBIX CHCTEMAX,
CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesiaM), ¢ yKa3aHueM KOJUYeCTBA YaCOB U
BU/10B 3aHATHI

5.1 TemaTnuyecKuil IJIaH y4eOHOM M CUMILUIHHBI

Ne | HaszBanue pasnena, remsl | Beero AyIUTOpHBIE 3aHSTUSA CamocTosiTenbHast
3.e/MaC [ Jekr, I[Ipakr. |JIa0. pabora
O030p cyLIECTBYIOMNX
MHOTOIPOIIECCOPHBIX

MAIlIMH U UX
OIEPAIIMOHHBIX CHCTEM.
1 | Apxurexrypa 0,33/12 4 — 4 4
COBPEMEHHBIX
MHOT'OIIPOLIECCOPHBIX
BBIYUCIIUTEIIBHBIX
MaIl{H

CucremMHoe
MIporpaMMHOE
o |obecmedenne 05/18 6 _ 6 6
napauieabHbix OBM u
cereii; OCHOBHEIC
3JIEMEHTHI s13bIKa Fortran

3 |Dnementsl MPI 0,61/22 6 - 6 10
TexHonorus
4 |mporpammupoanus Ha | 0,67/24 8 - 8 8

napauieabHpix 9BM

5 IIpoctele napayenbHble 0.89/32 10 B 10 12
QITOPUTMBI,
3aueT B 7 cemectpe| 1/36 — - — 36
Marpuunsie
ITOPUTMEI,
Maremarnueckoe
7 |Monemupoanue 1 1,44/52 6 _ 6 40
BBIYUCIIUTENbHBIN
IKCIIEPUMEHT
Oxk3ameH B 8 cemectpe|  1/36 — — — 36
Uroro:| 6/216 40 — 48 108

5.2. Conep:xanue:

Tema 1. O030p cymecTBYIOIINX MHKPONPOLECCOPOB M ONEPANMOHHBIX CHCTEM.
ApXHMTEKTYypa COBpPEMEHHbIX MHOIONPOLECCOPHBIX BbIYMCIUTENAbHbIX MamuH. OCHOBHBIE
HAIpaBJICHUSI PA3BUTHUSA BBICOKOIPOU3BOAUTENBHBIX KOMIBIOTEPOB. OLEHKM NPOU3BOAUTEIBLHOCTU
BBIYUCIIUTCIBHBIX CUCTEM. KJ'IaCCI/I(i)I/IKaHI/ISI MHOT'OIIPOIECCOPHBIX CUCTEM TunoBas opraHnu3anuid
BBIUMCIIUTENILHOTO KacTepa Ha 6a3e cetu I1K.

Tema 2. CucremMHOoe mporpamMHoe ofecnedeHue mnapasuiejbHbix IBM u cereil.
OcHoBHbIe 2j1eMeHTHI A3bIka Fortran. CereBblie onepanyoHHble cUCTEMBI. Pacnipenenenue 3anad no
npoueccam. CuHtakcuc si3bika Fortran, opranusaiusi BBoJa-BeIBoJa, paboTa ¢ ¢ailiamMu, yCIOBHBIE U
0e3yCIIOBHBIE NTEPEXO0/Ibl, IIUKIIbI, OIPOrpaMMbl U (PYHKIIHH.



Tema 3. Onementbl MPI. TlapamnensHas mnporpamma. OOpamisSiOIIHEe MPOIEAYPHI
(MPI Init, MPI Finalize), omnpenenenue o6mero uucina mporeccopoB (MPI Comm_Size),
uHauBHayabHOro Homepa mporecca (MPI Comm Rank), BeBom wuMeH y370B  Kiactepa
(MPI_Get Processor Name). [lepenaua JaHHBIX C HMOMOIIBIO OJOKHUPYIOUIMX KOMMYHUKAIIHOHHBIX
nponenyp tuma “Touka-Touka” (MPI Send, MPI Recv).

Tema 4. TexHosorus mporpaMmMupoBaHus Ha napauieJbHbix IBM. J[Be napaaurmsl
napajuieIbHOrO nporpaMMmupoBaHus. O030p KOMMYHUKAIIMOHHBIX OUOMMOTEK M HMHTepdeiicoB ais
OpraHM3aly NapajyielbHbIX BblUMCIEHUU. [lapaienbHble S3bIKM M NapajllelIbHbIE PAaCHIMPEHUS.
CpenctBa aBTOMaTHUECKOIrO pacmnapaienuBanusi mnporpamm. Croenuaau3upoBaHHbIE OMOIMOTEKH.
Crenenp mapamienu3sMa UHCIEHHOI'O QIrOpUTMa. YCKOPEHHME MapajuleIbHOTO — alrOpUTMA.
O¢ddexTuBHOCTD MapasieNbHOrO anroputMa. 3akoH Ampjana. OleHKa ONTUMAIbHOIO KOJHYECTBa
sJiep JUIsl pealii3aliy apajljieIbHOTO allrfOPUTMA.

Tema 5. IIpocTbie mapajulesibHble  aJropuTmbl. [Ipocreiimne  mapasienbHbIE
QITOPUTMBL: CYMMHPOBAaHHE PSIOB, BBIUMCIEHUE HHTErpaynoB, Meron Monre-Kapmo. Ilepenaua
JaHHBIX C IOMOIIBIO TPYIIOBBIX KOMMYHHMKAIMOHHBIX mporeayp MPI Bcast u MPI Reduce.
Anroput™m caBauBaHus. IlapamienpHoe HaXOXJAEHHE MaKCUMyMa, AaHAJIUTHYECKas OLIEHKA €ro
s dexruBHOCTH. [[apannenbHON aIrOpUTM COPTUPOBKHU, aHATUTUYECKAs OLIEHKA €ro 3 (EKTUBHOCTH.

Tema 6. Marpuunble napajiejbHble  adaropurMbl. llepenaua  gaHHBIX  C
pacmpezielieHieM C MOMOIIBbI0 TpymnmoBeix mpoueayp MPI Scatter u MPI Gather. IMapamienbHbie
QJITOPUTMBl YMHOKEHHSI MaTPULIbl HA BEKTOP METOJOM PEIYKIUH U METOJOM pa3pe3aHusi, CPaBHEHUE
ux s¢dextuBHOCcTH. [lapannenbHble alrOpPUTMbl YMHOXKEHHUS MATPHUIBI HA MATPUIy METOJI0M
PEIYKIIMH U METOJIOM pa3pe3aHusi, CpaBHEHHE X YPPEKTHBHOCTH.

Tema 7. MaremaTuyeckoe MOJeJIMPOBAHUE M BbIYHUCIHUTENbHBIA JIKCIEPUMEHT.
[TapajtenpHBIN anropuT™M BbIUMCIEHUS onpenenutesnss MeroaoM I'aycca—Xopnana. Ilapamnenshsiid
QIrOPUTM PELICHUS] CUCTEMbl JIMHEWHBIX ypaBHeHUM MmetonoM [‘aycca—Koppana. IlapamnenbHblil
QITOPUTM PELICHUS] CHCTEMbI JIMHEHHBIX YypaBHEHUH HUTEpallMOHHBIM MeTojoM [aycca—3einesns.
[Mapannenuzanus anroputMoB Ha rpadax. [Tapannenuszaius BeIYMCIECHUHN B 3aJja4ax MaTeMaTHYeCKON
bu3uKy.

6. MeToanueckue MaTepHuaJabl 1JIA OﬁyanOIHI/IXCSI 10 OCBOCHMIO JUCIUNIIJIMHBI

«BbIunciieHust HA MHOTOIIPOIECCOPHBIX CUCTEMAX»

6.1. CamocrosiTesibHAst padoTa 00y4arOUIUXCS 110 JUCHUILTHHE

Ne Pazneu (Tema) 3ananue Yacel | Meroguyeckue ®opMa KOHTPOJIA
n/n AUCHUTLUIMHBI peKoMeHIauuu
no
BBINOJTHEHU IO
3aJaHus
1 0G30p Hcnone3yiire
CYIIECTBYIOIINX JUTEPATYPY
MHOTOIIPOLIECCOPHBIX [1]. [2], [3]
MalIvH U UX Usyuene
OHCPallMOHHBIX JIUTEpaTypHl, 'YCTHBII OIpoc,
CHCTCM. HamycaHue 4 npoBepka pedepara
Apxurekrypa pedepara
COBPEMEHHBIX
MHOTOIIPOLIECCOPHBIX
BBIYHCIUTENbHBIX
MalIuH
2 | Cucremnoe N3yyenue 6 HUcnonesyiite  [Vermelii onpoc,




MIPOrpaMMHOE JIUTEPATypHI, JIUTEPATYPY poBepka pedepara
obecrieyeHne HalnucaHue [1], [2], [3], [5]
napauiensHbix OBM | pedepara
u ceteii; OCHOBHEIC
3JIEMEHTHI A3bIKa
Fortran
3 3 MPI N3yuenne 10 ?;f;g;i}f;e 'YCTHBIN O1poc,
JIEMEHTHI
JTUTEPaTyphl MOHUTOPUHT
PP [1]. [2]. [5]. [6] P
4 Texnonorns CocrasieHnue Henoxbsyiire
auTepar
TIPOTPAMMHUPOBARUA | 1o e b HBIX 8 [1] [I;] }[Ig]y [6] [IpoBepka mporpamMm
Ha HapajuieIbHbIX mporpaMM v 121 1921
OBM
5 IIpocteie CocraBienue Wcnone3yiite
napajuJieiabHbIe napaaIelIbHbIX 12 JIATEPATypy [TpoBepka mporpamMmm
AJITOPUTMEI; nporpamMm [2], [4]
6 Marpuunbie Cocrasienue HcmonbsyniTe
rapasiebHbIe napaaIelIbHbIX 40 JIATCPATypy [IpoBepka mporpamMmm
AJITOPUTMEI; nporpamMm [2], [4]
7 Maremaruueckoe CocTapenue Hcnons3yiire
JUTEPAT
MOJCIIMPOBAHHIC 1 napajuieIbHbIX 40 2] [3] Py [TpoBepka mporpamm
BBIYMCIIUTENIbHBIN porpamM ,
SKCIIEPUMEHT
6.3. TemaTnka ¥ 3aJaHMA 1JI51 JJA0OPATOPHBIX 3aHATHH
1. VYcranoBka M HacTpoiika omepanmoHHOW cucteMbl Linux (nBa Bapuanta 3arpy3ku OC: Linux,

S

11.

Windows98).

Hanucanue ckpunroB 3amycka IpoOrpaMM yCTaHOBKAa MX B OUY€pellb HA BBINOJIHEHHME, KOHTPOJb
BBINIOJIHEHU S, CHATUE U3 OYEPEIU, IPOCMOTP PE3YJILTATOB.

Peanuzanus cTaHmapTHBIX aarOpUTMOB BBOJA BBIBOJA, BETBJIEHHUS M LMKJIOB Ha sA3blke Fortran,
WCIIOIB30BaHUE MIPOTIEAYP U (PYHKITUH.

YcranoBka u Hactporika MPL

IlepBass mapamnensHas nporpamma: ooOpamsitonie ¢ynkuuu  (MPI Init, MPI Finalize),
ompezaeneHue obmiero uucia mnpoueccopoB (MPI Comm_Size), uHIuUBHIyadbHOTO HOMeEpa
nporecca (MPI Comm_Rank), BeiBox umen y3noB kiacrepa (MPI_Get Processor Name).
[lepenaua naHHBIX C MOMOIIBIO OJIOKUPYIOIIMX KOMMYHUKALMOHHBIX (GyHKUuH Tuna “Touka-
Touka” (MPI_Send, MPI Recv).

Jlpyrue BUbI Iepeiayy JaHHBIX C TTOMOIIbI0 KOMMYHHUKALMOHHBIX (GyHKIUH THna “Touka-Touka”
(MPI_Ssend, MPI Bsend, MPI Rsend, MPI Isend, MPI Irecv). OnnoBpemeHHass mnepenaua
nanabix (MPI_Sendrecv).

KonnekruBuble omnepanuu ans cuHxpoHuzanuu nporeccoB (MPI Barrier), mnst pacceuiku
uHpoOpMallMd OT OJHOro Ipolecca BceM ocTalbHbIM mporeccam (MPI Bcast), mams cOopku
pacnpezieieHHOro 1o mnpoueccam Maccua B oguH MaccuB (MPI Gather, MPI Allgather), mis
pacripenienenust Mmaccusa 1o npoueccopam (MPI_Scatter).

I'mo6anpabie Berunciutensubie onepannn (MPI Reduce, MPI_Allreduce, MPI Reduce scatter).

. Co3ganue mpou3BOJHBIX THUIIOB JAHHBIX ¢ MoMollblo KOHCTpykTOopoB (MPI Type vector u ap.)

VYnakoBka nanubix i nepecbuiok (MPI Pack) u pacmakoBka (MPI_Unpack).
VYcranoBka makeTa Scalapack st MaTpUYHBIX TapajUleNbHBIX BBIUKCICHUNA. TecTupoBaHHe
KOMMYHHUKAITMOHHOM cpefibl Kitactepa. TecTupoBaHue MPOU3BOAUTEILHOCTH KIacTepa.



12.

13.

14.

15.

16.

17.

18.

19.

[lapannensHoe BBIYMCIEHHE CyMMbI psiia. Pacchlika NaHHBIX TpeMsi CIocoOaMU: pacchlUIKa C
TOJIOBHOT'O IIPOLIECCOPA TOUYECYHBIMU OIEpALMsAMH, KacKaJHasl pacchUlKa U PAcChUIKa C MOMOILBIO
rpynnoBoi onepanuu. CpaBHUTENIbHAS CKOPOCTh X BBITOJTHEHHUS.

[TapannenpHass COpPTUPOBKAa METOJOM KackagHoro ciusHusa. OIpeneneHue YCKOpPEHUS W
3¢ (HEeKTUBHOCTHU 3TOTO AITOPUTMA B 3aBUCUMOCTU OT 00bEMA COPTHPOBKH.

Peanmaum{ napajjyiCJIbHOI'O ajirOpUuTMa YMHOXCHUSA MATPHIIBI HA BCKTOP B CJIydac, Korja BCC
JaHHBIE PACMOJOKEHbl Ha TOJOBHOM Mpoleccope. Peanuzanusg mnapamienbHOro ajlropuTma
YMHOXEHHSI MaTpHIbl Ha BEKTOp B cilydae, KOrja MaTpUIa paclpeseieHa MOCTPOYHO Ha BCE
MIPOLIECCOPBI, @ BEKTOP XPAaHUTCSA Ha BceX. Peanmzanus mapaielbHOrO alropuTMa yMHOXKEHUS
MaTpUIIBl Ha BEKTOP B CiIydyae, KOTJa MaTpHIla pacupeiesieHa 1Mo cToja0naM Ha BCe MPOLECCOphI, a
BEKTOP XpaHUTCA Ha BceX. Onpenenennue yckopeHus u 3Q(PpeKTUBHOCTH ATUX aITOPUTMOB.
Peanuzanus napajuienbHOrO alropuTMa yMHOXEHHUS MaTpUIIBI HA MaTpUIly B cilydyae, Korjaa ooe
MaTpHUIIBl PacchUIAlOTCS Ha Bce mpoueccopbl. OnpenesieHue yckopeHus u 3¢h(HEeKTUBHOCTH 3TOTO
aJIropuTM™Ma.

Peanuzanusi mapanienbHOrO anropuTMa yMHOXKEHHMST MaTpUIIbl Ha MaTpully B cliydae, Korjaa
nepBasi MaTpUlla pacchbUIaeTCs Ha BCE IPOLECCOPHI, a JApyras paclpeaeseHa Mo CTojoduam.
Omnpenenenue yckopeHus 1 3pPeKTUBHOCTU ITOTO alITrOpPUTMA.

Peanuszanus napajjiesibHOTO alropuTMa BbIYMCIEHUS onpenenurens Meronom I'aycca—Kopnana.
Omnpenenenue ero yckopeHus u 3ppexTuBHOCTH.

Peanuzamust  mapamnensHoro anroputma pemenuss  CJIAY  wmeromom T'aycca—Xopnana.
Omnpenenenue ero yckopeHus u 3ppexTuBHOCTH.

Peanuzanus napamiensHoro anroputma pemeHuss CJIAY wurepaunonHeiM mertonoM [aycca—
3eitaens. OnpeneneHue ero yckopeHust 1 3pHeKTUBHOCTH.

7. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOH JTUTEPATYPbI, HCOOXOAUMOM IJIA
OCBOCHUA IMCUMILIMHBI « BbIYHC/IeHNS] HA MHOTOIIPOLECCOPHBIX CUCTEMAX»

a) OCHOBHAS!

1. A¢anacwveB, K.E. OcHOBBI BEICOKOIIPOU3BOIUTENBHBIX BHIYUCICHUH | yueOHOE rmocodue /
K.E. Adanacwes, 1.B. I'puropsesa, T.C. Peiin. - KemepoBo : KemMepoBckuii rocyjapcTBEHHBIM
yausepcuteT, 2012. - T. 3. [lapannensHble BHIYUCTUTENbHBIE aNnTOPUTMBIL. - 185 ¢. - ISBN 978-
5-8353-1546-8 ; To xe [DnekTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book &id=232205.

2. OCHOBBI BHICOKONIPOU3BOIUTEILHBIX BhIUuMcIeHnii : yaeoHoe nocodue / K.E. Adanacbes,
C.B. Crykoinos, B.B. Mainsiuenko u 1p. - Kemeposo : KemepoBckuii rocy1apcTBEHHBIN
yauBepcuteT, 2012. - T. 2. TexHomoruu napauienbHOro nporpammuposanus. - 412 c. - ISBN
978-5-8353-1246-7 ; To xe [DnekTpoHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

6) OononHumenbHasL:
3. IIsarudparoB A.Il. BeruncnuTenbHbIE CUCTEMBI, CETH U TEJICKOMMYHUKAIIUY : [yueOHOe
nocobue 11t cTyad. By3oB] / mox pen. A. I1. Ilstubparosa. — M.: KHOPVYC, 2013 .
4. AntonoB A.C. [lapamnensHoe MporpaMMUpPOBaHKE C UCTIOTIb30BaHUEM TexHomoruu MPI:
Yuyebnoe mmocodue. — M.: U3a-so MI'Y, 2004.

5. CyxoB A.K. MHorompoliieccopHblie BbunciaeHus B TexHonoruu MPI [DnektponHslit pecypc]
: yueb.-meTo. mocobue / M-Bo obpazoBanus u Hayku PO, Koctpom. roc. yu-T um. H. A.
Hexkpacosa. - DnekTpoH. TekcT. aaH. - Kocrpoma : KI'V, 2013.

6. Jamok B.H., BykaroB A.A., ’Keryao A.W. Meronndeckoe mocooue 1mo Kypey
“MHOTronpoIecCOPHBIE CUCTEMBI U NapajlieNIbHOE TporpaMmupoBanue’ / POocToB. rocyH-T.
PoctoB-na-Jlony, 2000. . 1. 36 ¢. Y. II. 65 C.


http://biblioclub.ru/index.php?page=book&id=232205
http://biblioclub.ru/index.php?page=book&id=232204

8. Ilepeyenn pecypcoB HHGPOPMANUOHHO-TEJEKOMMYHUKANIMOHHOM CeTH
«/HTEpHEeT», HE0OXOAMMBIX JIS OCBOCHHSA TN CHUIIINHBI

Hngpopmayuonno-o6pazosamenvhvie pecypcol:
1. bubmuorexka 'OCTos. Bece 'OCTsI, [DnexTponnsiit pecypce], URL:http://vsegost.com/

DnexmponHvie OUOIUOMEUHbLE CUCTEMDbL:
1. OBC YuuBepcuterckas Oubiamnoreka onnaita - http://biblioclub.ru
2. OBC «Jlanb» https://e.lanbook.com
3. OBC «ZNANIUM.COM» http://znanium.com

9. Onncanne MaTepuaJibHO-TeXHUYECKOH 0a3bl, HeOOXOAMMON J1JIs1 OCYIIeCTBICHUS
00pa3oBaTe/ILHOIO NMPOoIecca MO TUCHHUILINHE

JIeKUMOHHBIE 3aHATUS MPOBOMATCA B AyIUTOPHUAX C TPEOYEMBIM YKMCIOM II0CAJOYHBIX MECT,
000pyZI0BaHHBIE MYJIBTUMENA.

JIaGoparopHsie padoOThI IPOBOAATCS B KOMIIBIOTEPHBIX KIacCax.

JIMIEH3HOHHOE TIPOrPaMMHOE 00€CIICYEHHE:

Windows 8 Pro nmuensus 01802000875623 nocrosunas 1-mr.; LibreOffice 5.0, nunensus
GNU LGPL; OC Mageia 6.0, nuuensus GNU LGPL.

CB000OTHO pacTpocTpaHseMoe MPOrpaMMHOE 00eCIICUeHHE:
— O(pUCHBIH TMaKeT.


http://vsegost.com/
http://biblioclub.ru/
https://e.lanbook.com/
http://znanium.com/
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