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1. [leqn 1 321244 OCBOEHHSI AUCIUIIHHBI

Heabr  AMCHUIVIMHBI:  TO3HAKOMHUTb  CTYAGHTOB €  METOAAMU  OpraHU3alHH
BBICOKOIIPOU3BOIUTENBHBIX BBIUMCIEHUH B paMKaX TEXHOJOTMHU MapajlIeIbHOIO NMPOrpaMMHUPOBAHUS
MPI.

3agauu AMCHMILINHBI:

— II03HAKOMMTh CTY/IEHTOB C OpraHu3alell COBPEMEHHBIX BBIYMCIUTEIbHBIX CUCTEM;

— IIO3HAKOMMTD C METOJaMH paciapauleIMBaHus alfOPUTMOB;

— NPUBUTH HaBBIKU HapaseabHOro IPOrpaMMHUPOBAHUS C UCIIOJIb30BaHUEM
KOMMYHMKAIMOHHOM 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  TEXHOJIOTMHM U  CTaHJAPTHBIC
WHCTPYMEHTAJIbHBIE TPOTPAMMHBIE CPEJICTBA;
[IK-2.2. VYmeer BbIOMpaTh HH(DOPMAIMOHHBIE TEXHOJIOTHMH M TMPOTPAMMHBIE CPEICTBA,
ONITUMAJIFHO TIOIXOISAIINE IS PEIICHUS 331a4 MPo(hecCHOHABHOM e TETbHOCTH.
3HaTh:
— COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOITMU NAPAJUICIIbHBIX BRIYUCICHUN;
— aPXUTEKTYPbl COBPEMEHHBIX KJIACTEPHBIX BBIUUCIUTENbHBIX CUCTEM,
—UJEU TMapajuIeIbHOTO MPOTPAaMMHUPOBAHUS W MPUHLIUN PAOOTHI MHOTOIPOILIECCOPHOTO
KJ1acTepa;
— METO/Ibl pacnapajuieIMBaHus AITOPUTMOB B TexHOJIorun MPIL.

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 TEXHOJOTUHU
MPI.
— METOJIaMU pacrnapajieIMBaHusl AITOPUTMOB YMHOKEHHSI MAaTPULIbI HA BEKTOP B TEXHOJIOTHH
MPI,

3. Mecro nucuuninnbl B ctpykrype OIl BO

Jucnummba «MHOTOIPOIIECCOPHBIE BBIYMCICHHUS» OTHOCHUTCS K YacTH y4eOHOro IuTaHa,
dbopmHpyeMoil ydacTHHUKaMHM 00pa3oBaTelbHOTO mpouecca. M3ydaercs B 6 cemectpe oOydenus. s
e€¢ wu3ydeHHs HEOOXOIMMBI 3HAHWS, YMEHHS W HaBBIKH, (OPMHpPYEMBIE MPEIIICCTBYIOIUMH
micuuiuinHamu - «JIuneitHas — anreOpa», «CTpykTypHOe MporpamMMmHpoBaHue», «Jluckpernas
MaTeMaTHKay, «MeTobl BEIMUCIUTEIHLHON MaTeMaTHKi», «CHCTEMHBIC TUIATGOPMBI 1 000JIOUKI.

JlaHHas OUCHMIUIMHA 3aBepIIaeT TeopeTHueckoe oOydyeHue OakanaBpoB. B mpouecce eé
MPOXOXKIEHHUS CTYIACHTHI HaydaTcs CO3/1aBaTh NapajliellbHble TPOTpaMMbl W OYIyT TOTOBHI K
NPUMEHEHHUIO 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 TPOJIOJDKEHHUS Y4€0BI B Marucrparype mo HampasieHnto «[IpukimamHas mMaTemaTuka u
UH(POPMATUKAY.



4. O0béM qucHUIINHBI «MHOTONpo1ecCOPHbIe BLIYUCJIECHHUSD)
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 EIMHUIIAX 3
OO6mas TpyIoéMKOCTh B 4acax 108
AyauTOpHBIC 3aHATHS B 4acax, B TOM YHCIIE: 44
Jlexun 14
[TpakTudeckue 3aHsATHS -
JlabopaTtopHbIe 3aHATHUS 30
CamocrosiTenpHas paboTa B yacax 64
dopmMa MPOMEKYTOUHOM aTTECTAIHH 3a4eT

4.2. O0béM KOHTAKTHOM padoThl Ha 1 o0y4aromerocst

Buipl yueOHBIX 3aHATUI Ounas dhopma
Jlexuuu 14
[TpakTHyeckue 3aHsITH -
JlaboparopHble 3aHATUN 30
Koncynpranumn
3auét/3auéTh -
DK3aMeH/IK3aMEeHbI
KypcoBbie paboThl -
KypcoBble mpoeKTsl -
Bcero 44




5.Conep:kanue qucuunnHbl «MHoronpoueccopubie BorunciaeHus»,
CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3esaM), ¢ yKa3aHueM KOJIUYeCcTBa YacoB 1
BU/10B 3aHATHI

5.1 TemaTnuyecKuil IJIaH y4eOHOM M CUMILUIHHBI

Ne | HaszBanue pasnena, remsl | Beero AyIUTOpHBIE 3aHSTUSA CamocTosiTenbHast
3.e/4ac pabora

Jlexir. [Tpakt. |JIa0.

0O0630p CYIIECTBYIONTUX
MHOTOITPOIIECCOPHBIX
MAIIUH U UX
OTEPALIMOHHBIX CUCTEM.
1 ApxutekTypa 0,56/20 2 - 6 12
COBPEMEHHBIX
MHOTOMPOIIECCOPHBIX
BBIYHCIUTEIHBIX
MaIINH

CucreMHoe
MIporpaMMHOE
2 obecrieueHue 0.56/20 2 _ 6 12
napauieabHbix OBM u
cereii; OCHOBHEIC
SJIEMEHTHI s13bIKa Fortran

3 |Dnementsr MPI 0,56/20 2 — 6 12

TexHonorus
4 |mporpammupopanus Ha | 0,72/26 4 - 8 14
napauieabHpix 9BM

5 |IIpocTeie mapanenbHbIe 0,68/24 4 _ 6 14
JITOPUTMBI,

Uroro:| 3/108 14 — 30 64

5.2. Conep:xxanue:

Tema 1. O030p CymecTBYWIIUX MHKPONPOLECCOPOB U ONEPALMOHHBIX CHCTEM.
ApPXHUTEKTYpa COBPEMEHHBIX MHOIONPOLECCOPHBIX BbIYHUCIUTENBHBIX MamMH. OCHOBHBIE
HaIpaBJIEHUsI PA3BUTHUS BBICOKOMPOU3BOAUTENBHBIX KOMIBIOTEPOB. OIEHKH MNPOU3BOAUTEIHLHOCTU
BBIUMCIIUTENBHBIX cucTeM. Kiaccuukanus MHOrONpPOLIECCOPHBIX CHUCTEM THUIOBas OpraHu3alus
BBIYMCIIMTENILHOTO KitacTepa Ha 6a3ze cetu [1K.

Tema 2. CucremHoe mporpamMMHoe obOecnedeHue mnapauienabHbix JBM m cereid.
OcHoBHbIe 2j1eMeHTHI A3bIka Fortran. CereBbie onepanrioHHble cucTeMbl. Pacnipenenenue 3aaad no
nporneccam. CunTakcuc si3bika Fortran, opranusanus BBo/a-BbIBO/A, paboTa ¢ (aiiinamu, ycloBHBIE U
0e3yCI0BHbIE MEPEX0/Ibl, IUKJIIBI, TOJMPOrPaMMbl U QYHKIUH.

Tema 3. daementbl MPI. TIlapamnensHas nporpamma. OOpamuisonie Mpolerypbl
(MPI_Init, MPI Finalize), ompenenenue oOmero uyucna tmporeccopoB (MPI Comm_Size),
uHaAuBHAyansHOro Homepa mnpouecca (MPI Comm Rank), BbBog uMeH y3710B  Kjactepa
(MPI_Get Processor Name). Ilepegaua naHHBIX C MOMOIIBIO OJOKUPYIOIIUX KOMMYHHUKAIIMOHHBIX
npornenyp tumna “Touka-Touka” (MPI Send, MPI Recv).

Tema 4. TexHoJIOrMsI IPOrpaMMHUPOBAHMS HA napasuiejbHbIX IBM. /[Be napaaurmel
napaieIbHOro mporpaMMmupoBanus. O030p KOMMYHHUKAIIMOHHBIX OMONMMOTEK M MHTEp(dEncoB ams
OpraHM3aly MapayielbHbIX BbluncieHud. [lapanienbHble S3bIKM U MapajijielibHble PacHIMpPEHUs.
CpenctBa aBTOMAaTHYECKOIo pacrnapajuienuBaHus mnporpamm. Crenuaan3upoBaHHbIE OMOIMOTEKH.
Crenenp mapamienu3Ma UHCICHHOIO aJIropuTMa. YCKOpPEHHE MapajuleIbHOTO — alrOpUTMA.



OddekTHBHOCTh TapaUieNbHOr0 anropuTMma. 3akoH Ampaana. OleHKa ONTHMAaTbHOTO KOJIMYECTBA
siep AU pean3alyy MapauieIbHOTO alropuTMa.

Tema 5. IIpocTbie mapajuiesibHble ajdropuTmbl. [Ipocreilmne  mapaienbHbIE
QITOPUTMBL: CYMMHUPOBAHUE PSJOB, BBIUMCIEHUE HUHTErpasioB, Meroa Monre-Kapno. Ilepenaua
JaHHBIX C IOMOIIBIO TPYIIOBBIX KOMMYHHMKAIMOHHBIX mporeayp MPI Bcast u MPI Reduce.
Anroput™m caBauBanus. [lapamienbHoe HaXOXKIACHUE MaKCHUMyMa, aHAJIMTHYECKash OILIEHKA €ro
s dexruBHOCTH. [[apannenbHON aIrOpUTM COPTUPOBKH, aHATTUTHYECKAs! OLIEHKa ero 3(eKTUBHOCTH.

6. MeTOIlI/I‘leCKI/Ie MaTepHuaJbl IJId oﬁyqammnxm 0 OCBOCHMIO NUCINIIJINMHBI

«BbIuncieHust Ha MHOTOIIPOECCOPHBIX CUCTEMAX»

6.1. CamocrosiTesibHAsi paboTa 00y4aloUIUXCs M0 JMCHUILTHHE

No Paznen (tema 3amanue Yacel | Meronnueckue dopma KOHTPOJISA
P p
/11 JUCHUILTHHBI peKoMeHIauuu
no
BBITIOJTHEHH IO
3aJaHus
1 0630p Hcnone3yiire
CYLIECTBYIOIIUX JATCPATYPY
MHOTOIPOIIECCOPHBIX [1], [2], [3]
MalliH U UX Wsyuerue
ONCPALNOHHBIX JIATEPATYPHI, 'YCTHBIN OIpOC,
CHCTEM. 4
A HaIlMCaHue npoBepka pedepara
PXUTEKTYpa pedepara
COBPEMEHHBIX
MHOTOIPOIIECCOPHBIX
BBIYMCIUTEIILHBIX
MalIuH
2 | Cucremmoe Wcnons3yiite
IIPOrpaMMHOE Wsyuere HHTel;aTYgY
1 1 1 ’ 5
obecrieyeHne BN HTEpATYDH, A [1], [2], [3], [5] VerHBI# ompoc,
HapaHHfHSHHX HaIlMCaHue nmpoBepka pedepara
u ceteil; OCHOBHEIC pedepara
DJIEMEHTEHI SI3bIKa
Fortran
3 Hcnomnb3yiiTe .
5 MPI N3y4yenune 10 [E— YCTHBII OIpoC,
JICMCHTDI JTUTEPaTyphl 1] [2] }[Isp]y I6] MOHUTOPUHT
4 TexHomorus CocTaBIeHIIe HUcnonb3yiite
JIATEpaT
TIpOrpaMMHUpOBaHHA napauieIbHbIX 8 [1] [g] }[Ig]y [6] [TpoBepka mporpamm
Ha MapauieIbHbIX » 1415 19)s
nporpamm
OBM
5 ITpocTsie CocraBieHue Hcnone3yitte
napajuiebHbIC napanIeIbHBIX 12 JIUTEPATYpPy [TpoBepka mporpamMmm
AJITOPUTMBI; porpaMm [2], [4]
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6.3. TemaTuka u 3a1aHus IS J1a00PATOPHBIX 3aAHATHI

VYcraHoBka M HACTpoWKa omeparmoHHOW cuctembl Linux (mBa BapmanTta 3arpy3ku OC: Linux,
Windows98).

Hanucanue ckpunrtoB 3alycka IporpaMM yCTaHOBKAa UX B Oue€pellb Ha BBINOJIHEHHE, KOHTPOJb
BBIIIOJIHEHUS], CHATUE U3 OYEPEIH, IPOCMOTP PE3YJILTATOB.

Peanuszanusi cTaHmapTHBIX aJrOpUTMOB BBOJA BBIBOJA, BETBICHHUS M IMKJIOB Ha si3bike Fortran,
MCIOJIb30BaHUE TIPOIEAYD U HYHKITUH.

VYcranoBka u HacTpoiika MPL.

IlepBass mapamnenbHass mnporpamma: oOpamisitomue ¢ynkuun (MPI Init, MPI Finalize),
onpeneneHue obdmero uwuciaa mnporeccopoB (MPI Comm Size), uHIMBHAyanbHOTO HOMEpA
nporecca (MPI_Comm_Rank), BeiBoa umen y3inos kiactepa (MPI_Get_Processor_Name).
[lepenavya maHHBIX C MOMOINBIO OJOKUPYIOMMX KOMMYHUKAITMOHHBIX (yHKIMA THna “Touka-
Touka” (MPI_Send, MPI Recv).

Jlpyrue BUIbI Iepeavyr TaHHBIX C ITOMOIBI0 KOMMYHUKAITMOHHBIX (GyHKIMKA Trna “Touka-Touka”
(MPI_Ssend, MPI_Bsend, MPI_Rsend, MPI_Isend, MPI Irecv). OnHoBpeMeHHas mepeaaya
nanHbix (MPI Sendrecv).

KonnektuBHble omepanuu i1 cUHXpoHM3anuu mnporeccoB (MPI Barrier), mis  pacchuiku
nH(pOpMaIMA OT OJHOTO TpoIlecca BceM ocTanbHbIM Tmporeccam (MPI Bceast), mis cOopkm
pacmpesieieHHOro 1o mpoieccaM maccuBa B onuH maccuB (MPI Gather, MPI Allgather), nns
pacnpezenenus maccusa 1o npoueccopam (MPI Scatter).

I'mo6anbubie Berunciurensubie onepanuu (MPI Reduce, MPI Allreduce, MPI Reduce_scatter).
Coznanue Nnpou3BOJHBIX THIOB JaHHBIX ¢ IoMolibio KoHCTpykTopoB (MPI Type vector u ap.)
VYnakoBka nanubix s nepecbuiok (MPI Pack) u pacmakoska (MPI_Unpack).

VYcranoBka makera Scalapack s MaTpUYHBIX TapayieNbHBIX BBIUKCIEHUH. TecTupoBaHue
KOMMYHHKAITMOHHOM cpefibl Kiaactepa. TecTupoBaHHe IPOU3BOAUTENFHOCTH KIIacTepa.
[TapannensHoe BBIUMCIEHHWE CYMMBI psjga. Pacchiika JaHHBIX TpeMsi CIIOCOOAMH: PACCBUIKA C
TOJIOBHOT'O IMPOLIECCOpa TOUCYHBIMU OMEpalMsMHU, KacKaJlHasi PacchUIKa U PacChlUIKa C MOMOIIBIO
rpynnoBoi onepauuu. CpaBHUTENIbHASA CKOPOCTh UX BBIIOIHEHMUS.

[lapannensHass COPTUPOBKAa METOJOM KackagHoro ciusHusa. OrpeneieHue YCKOPEHHsS U
3¢ HEKTUBHOCTH 3TOTO AJITOPUTMA B 3aBHCUMOCTH OT 00bEMa COPTUPOBKH.

Peanuzanus mapajiienbHOTO alropuTMa yMHOXKEHHS MaTpULIBI HAa BEKTOp B CiIydae, KOIr/ia BCe
JaHHBIE PACIOJIOKEHbl Ha TOJOBHOM IMpoleccope. Peanuzanus mnapamienbHOro ajaropuTMma
YMHOXEHHSI MaTpHIbl Ha BEKTOp B Cllydyae, KOTJa MaTpulla paclpeleieHa MOCTPOYHO Ha BCe
MIPOLIECCOPBI, @ BEKTOP XPAaHUTCSA Ha BceX. Peanusanus mapaienbHOrO alropuTMa yMHOXKEHHUS
MaTpHUIIBl Ha BEKTOP B Cllydae, KOT/Ia MaTpulla pacipe/esieHa o CToadiamM Ha Bce MpOIecCophl, a
BEKTOp XpaHUTCA Ha BceX. Onpenenenne yckopeHus 1 3Q(PEeKTUBHOCTH ITUX aJITOPUTMOB.
Peanuzanus mapaqiensHOT0 alropuTMa YMHOKEHHUS MaTpUIIBI HA MaTpUIly B ciydae, Korjaa ooe
MaTpHUIIbl PacchUIAlOTCSl Ha Bce Imporeccopbl. OmnpeneneHne yckopeHust U 3(p(HEeKTUBHOCTH 3TOTO
aIropuTM™Ma.

Peanuzanus mapamienbHOro ajaropuTMa yYMHOXKEHHMS MaTpHIlbl Ha MaTpully B cllydae, Korjaa
mepBasi MaTpulla pacchbUIaeTcsi Ha BCE MPOIECCOPBI, a JApyras pacmpeielieHa IO CToIOIam.
Ompenenenue yckopeHus: U 3¢ (HEKTUBHOCTH ITOTO aJTOPUTMA.

Peanuzanus mapaiiensHOTO alropuTMa BBIYHCIEHUS ompenenutens meroaom [Maycca—Kopnana.
Ompenenenue ero yckopeHus u 3h(HeKTHBHOCTH.

Peanuzanuss mapamnensHoro anroputma pemeHuss  CJIAY  meromom [Maycca—XKopnana.
Ompenenenue ero yckopeHus u 3(h(HEeKTHBHOCTH.

Peanuzanus mapamiensHoro amroputma pemeHuss CJIAY wurepanwoHHbIM MeToaoM [aycca—
3eitnens. OnpeneneHue ero yckopeHus u 3p¢GeKTUBHOCTH.

7. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHOH JTUTEPATYPbI, HCOOXO0AUMOM IJIA
OCBOCHMS TUCHUIUINHBI «BbIYHCICHNSI HA MHOTONIPOLIECCOPHBIX CHCTEMAaX»

a) OCHOBHAA!

7



. AdanacbeB, K.E. OCHOBBI BEICOKOIIPOU3BOIUTEIBHBIX BHIYUCICHHUH ;| yueOHOE mocooue /
K.E. A¢anacses, 1.B. I'puropsesa, T.C. Peiin. - Kemepoo : KemepoBckuii rocyrapcTBEHHBII
yauBepcutert, 2012. - T. 3. IlapannenpHbie BEIYUCITUTEIbHBIC aTOPUTMBL - 185 ¢. - ISBN 978-
5-8353-1546-8 ; To xe [DnekTpoHHBIH pecypc]. -

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

. OcHOBBI BHICOKONPOM3BOAUTEIbHBIX BbIUHCIeHHUI | yueOHoe nmocobue / K.E. Adanacees,
C.B. Crykounos, B.B. Mansimenko u ap. - Kemeposo : KeMepoBckuii rocy1apcTBEHHbIN
yauBepcuret, 2012. - T. 2. TexHonoruu napaiensHOro nporpaMmupoBanust. - 412 c. - ISBN
978-5-8353-1246-7 ; To e [DeKTpOHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

0) OononHuUmMenbHasL:

. IIatudparoB A.Il. BeruuciauTenbHbIe CHCTEMBI, CETH U TEJICKOMMYHHUKAIINH : [ ydeOHOE
nocobue s crya. By3oB] / mox pen. A. I1. I[Tatubparosa. — M.: KHOPYC, 2013 .

. AntoHoB A.C. IlapannenbHoe mporpaMMUpOBaHUE C UCIIONIb30BaHHEM TexHoaoruu MPI:
YuyebHoe nmocodue. — M.: 3a-so MI'Y, 2004.

CyxoB A.K. MHoromnponeccopHbie BeurcieHuss B Texnonoruu MPI [DnekTpoHHslil pecypc]
: yue0.-metof. nocodue / M-Bo obpazoBanus u Hayku P®, Koctpom. roc. yu-T um. H. A.
Hexkpacosa. - DnekTpoH. Tekct. AaH. - Koctpoma : KI'Y, 2013.

. Jamok B.H., BykatoB A.A., ’Keryno A.A. Meronudeckoe mocodue 1mo Kypey
“MHOTrOIpOIIECCOPHBIE CUCTEMBI U MTapauIeTbHOE MTporpaMMupoBanue’ / POCTOB. TOCyH-T.
PoctoB-Ha-/lony, 2000. Y. 1. 36 c. 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-TEJTEKOMMYHUKANIMOHHON CeTH
«/HTEpHEeT», HE0OXOAMMBIX JIS OCBOCHHSA TN CHUIIINHBI

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

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

9. Onncanne MaTepuaJibLHO-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€CIICUEHHE:

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

CB000OTHO pacTpocTpaHseMoe POrpaMMHOE 00eCTIeUeHNE:
— O(pUCHBIH TMaKeT.


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