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®-Pabouast mporpaMma IHCHHUILUIHHBL

1. HEJIX U 3AJAYU OCBOEHUA JUCHUIIJINHBI:

Llesin ocBOeHUs AUCUMILINHBI: (OPMUPOBaHHE OOIIEKYIbTYPHBIX U MPO(HECCHOHATBHBIX
KOMITIETEHIMI, HEOOXOAMMBIX Ui pealu3aluyd HHQOPMALMOHHO-aHAJIUTHYECKON M HaydHO-
HCCIIEI0BATEIIBCKON JEATEIbHOCTH.

3agaum ocBOeHUsI JMCHUILVIMHBI: IPHOOPETEHNE B paMKaX OCBOEHHUS IIPETYCMOTPEHHOTO
KYPCOM 3aHSTHH CIEAYIOIINUX 3HAHWUN, YMEHUN M HABBIKOB, XapaKTEPHU3YIOIIUX ONPEICIEHHBIN
YpOBEHb C(HOPMUPOBAHHOCTH IEJIEBBIX KOMITETEHIIMHN (CcM. oapoOHee 11.3):

1) 3Harte:
— CTPYKTYpBI IPOTPaMMHOI'0 00ECIIEUeHU;
— QJIropuTMbl 00pabOTKN YMCIIOBOW U TEKCTOBON MH(DOpMAINH;
— CpeAcTBa peajau3alyy AITOPUTMOB Ha SI3bIKE IPOTPAMMHUPOBAHNS;
— HOBEMILIMX HaIlpaBJIEHUH B 00JIaCTH TEXHOJOTUN POrPaMMHUPOBAHUS;
—  SI3BIKM IPOTPAaMMUPOBAHUS U METO/IbI Pa3pabOTKH aIrOpUTMOB

—  COCTaBJIATH AJITOPUTM PELICHHUS 3a1a9H

—  IpaBUJIbHO (OPMYJIHPOBATH TPEOOBAHUS K IapajlIEIbHBIM U pacipeaeIeHHBIM
porpaMMmam B COOTBETCTBHH C allllapaTHBIMK PECYPCAMH;

—  IPOM3BOJMTH JIEKOMITO3HIUIO 3a1a4H;

—  pealn30BBIBATH MapalIeIbHbIE aITOPHTMBL;

3) BIaaETh:

— HaBBIKAMH PabOTHI C PA3IMYHBIMH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIMU
TEXHOJIOTHSIMH;

— HaBBIKAMH MIPOrPAMMHPOBAHHUS B COBPEMEHHBIX CpPE/Iax.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII:
Juctummmna «[lapanienbHoe mporpaMMHPOBAHUE» OTHOCUTCS K YHUCTY JUCIHILIAH
omoka b1.B.1./1B.07.02, npeaHa3Hauye€HHOTO /ISl CTYJACHTOB, OOYUYaIOIIUXCS IO HAMPaBICHUIO:
09.03.02 MadopManioHHbIE CUCTEMBI U TEXHOJIOTHH.
JIJIs yCHIENIHOTO M3yYCHHMSI TUCIIMILIMHBI HEOOXOAMMBI 3HAHWS U YMEHHUS, IIPUOOPETEHHBIC
B pe3yJIbTaTe OCBOCHHS KypCOB «JIMCKpeTHas MaTeMaTHKa W MaTeMaTHYecKas JIOTHKay,
«MH(DOpMaTHKa 1 IPOrPaMMHUPOBAHUE» U MOJHOCTHIO WM YaCTHYHO C(OPMHUPOBAHHBIC
xoMmneTreHuu I1K-6.
OCHOBHBIE TIOJIOXKEHHS JUCIUTUTHHBI UCTIOIB3YIOTCS B TAIBHEHUIIIEM ITPH U3Y4SCHUH TaKUX
JTUCIMIUIAH KakK: «ba3bl JaHHBIX», « TEXHOJIOTHH TPOrPAMMHPOBAHHSI.

3. MEPEYEHD [IJIAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 1O
JUCLUIIIMHE (MOJYJI10), COOTHECEHHBIX C
IJIAHUPYEMBIMHU PE3YJbTATAMU OCBOEHUSI OCHOBHOM
MPO®ECCHUOHAJBbHOM OBPA30OBATEJBLHOMN IPOT'PAMMBbI

Ilepeyens MIaHUpPyeMbIX pPe3yJIbTATOB 00y4eHHS 10
AUCHHUILINHE (MOIYJII0), COOTHECEHHBIX C MHANKATOPAMH
MOCTIKEHUS KOMIIeTEeHIINH

Koa n HammeHoBaHue
peaan3yeMoii KOMIEeTEeHIIUH

I1K-3 3HaTh:

CnocoOeH HMCHONB30BaTh| — CTPYKTYPHI IPOIPaMMHOTO 00€CTICUeHHS;
MaTeMaTHYECKUEe METOJBbI| — aarOpuTMbl  OOpaGOTKM  YHMCIOBOM M TEKCTOBOMU
00paboTKH, aHaIu3a U uHdopmanuy;
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Koa n HammMeHOBaHMe
peaiu3yeMoii KOMIeTeHI MU

Ilepeuens MIaHUpyeMBbIX pPe3yJIbTATOB 00y4eHHS 10

AUCHUILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMM

JOCTHKEHHA KOMIIeTeHIIUi

CHUHTE3a pe3yabTaToOB
HUCCIIEJOBAaHUN

CpEACTBA  pealu3alid  alrOPUTMOB  HA  SI3BIKE
MIPOTPAMMHUPOBAHMS;

HOBEUIIIMX HANpaBICHUM B O0JaCTH  TEXHOJOTHUM
MIPOTPAMMUPOBAHMS;

S3bIKA  MPOTPAMMHUPOBAHUS W METOIbl Pa3padOTKH
aJTOPUTMOB;

YMmers:

COCTaBJISITh AJITOPUTM PEIICHUS 3a/1a41
MPaBUILHO dbopMynHpoBaThH TpeboBaHUS K
napayieIbHBIM M PACIpeeIeHHbIM TMporpaMMaM B
COOTBETCTBUU C allapaTHbIMU PeCypcamu;

MIPOU3BOIUTH JICKOMIIO3HUIIHIO 33/1a4H;

peaTn30BhIBATh MapajuIeIbHBIC aJTOPUTMBI;

Bmagers:

HaBbIKAaMU pPAa0OTBI C Pa3IUYHBIMH HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIMH TEXHOJIOTUSIMU;
HaBbIKaMU IPOTPaMMUPOBAHUS B COBPEMEHHBIX CPEAax;

4. OBIIASA TPYAOEMKOCTD JUCHUIIJINHBI
4.1. O0beM IUCHUIJIMHBI B 3a49€THBIX eIMHHUIAX (Bcero) 4
4.2. O6beM TMCUMILUTHHBI 110 BUAAM yueOHO# padoThl (B yacax)

®dopma 00ydeHUs: OUHAs

Bup y4yeOHoii padoThI Kosan4yecTBo yacos
(hpopma 00y4ueHns1 0UHAA)
Bcero no miiany B T1.4. o
cemecTpam
7
1 2 3
KonraktHas padota oOyuaronuxcs ¢ 36 36
npernojaBaTesieM B coOoTBeTCTBUH ¢ YII
AyIUTOpHBIC 3aHATHS: 36 36
Jlexun - -
CeMuHapbl U TPAKTUYCCKUC 3aHIATHS 18 18\18*
JlaboparopHblie pabOThI, MPAKTUKYMBI 18 18\18*
CamocrostenbHas paboTta 36 36\36*
dopma TeKyIlIero KOHTPOJs 3HaHUH 1 KOHTposs | TecTupoBaHue, TectupoBanmue,
CaMOCTOSITENILHOM paboTHI oTpoC oTIpoC
Kypcogas pabota - -
Buner mpoMexxyTo4HOM aTTecTanuu (9K3aMeH, 3Q4eT 3a4€T
3a4er)
Bcero yacoB no agucuumuinHe 72 72
dopma o0ydeHus: 3a09Hast
®dopma 3mz 2l
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Bua yueOHo# padoTbl

KoauuecTBo yacos
(popma 00yuenust 3a0uHas)

Bcero no miiany B 1.4. mo
ceccusiM
11
1 2 3
KonTakTHas paboTta 00ydarommxcs ¢ 8 8
MperoiaBaTeieM B COOTBETCTBUHU € Y1
AyIUTOpHBIC 3aHSITHS: 8 8\8*
Jlexuun - -
CeMuHapbl U MPaKTUYECKUE 3aHATHS 4 4\4*
JIaboparopHbie pabOThI, TPAKTHKYMBI 4 4M\4*
CamocTrosTenpHas paboTa 60 60
@dopma TeKyIero KOHTpOJId 3HaHUM U KOHTposs | TectupoBanue, TectupoBanue,
CaMOCTOSATEIBHOM PabOTHI ompoc ompoc
Kypcosas pabora - -
Buapl mpoMexxyTouHOM aTTecTanuu (9K3aMeH, 3a4éT 3a4ér (4)
3a4er)
Bcero gacos o gucrumninie 72 72

4.3. Conepskanue IMCHHUILIMHBI (MOayJs.) Pacnpenenenue 4acoB mo reMam U BHAaM

yueOHoii padoThI:
®dopma 00ydeHUS: OUHAs

Buabl yueOHbIX 3aHSATHIH dopma
AyIuTOpPHBIE 3aHATHS 3ansa TeKylero
JIa6opato | Tha B | Camocto
Ha3Banue IIpakTnue P KOHTPOJIst
Bcero pHbIe HHTep ATEb 3HAHMI
pa3/1esioB U TeM cKHe
Jlekunn padoThI, aKTHB Has
3aHATHS, N
NPAKTHKY HOH padora
CeMHHApPbI
MbI ¢opme
1 2 3 4 5 6 7
TonsTue 8 - 2 2 2 4 Tectupona
BBICOKONPOH3BOUT HHe
eabHbIX TIBC oIl (; c
(BIIBC). P
IMapasienbHbie 8 - 2 2 2 4 Tectuposa
aJIrOPUTMBI. HHe
b
OIpoC
AJropuT™MH3anus 8 - 2 2 2 4 TectupoBa
napaJjieabHbIX HHe
BbIYHCJICHUIA. ’
OIpoC
CpencrBa 8 - 2 2 2 4 Tectuposa
pa3padoTku HUE
napajIebHbIX ’
. OIpocC
BbIYHUCJIECHHUH C
HCIOJIb30BAaHUEM
MOTOKOB (HUTEH)
Koj1a.
Cpencrsa 8 - 2 2 2 4 Tectuposa
pa3padoTKn HUE
pacnpejeJeHHbIX ’
®dopma 4m321
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BbIYMCJICHHUIA. OIIpoC
ITporokoa u 8 - 2 2 2 4 TectupoBa
oudauorexu MPI. HUE
b
OIIpoC
Cpencrtsa co3nanus 8 - 2 2 2 4 Tectuposa
H OTJIAAKHU HUE
MapaJuIeJIbHBIX ’
ompoc
3aaad.
31k OCCAM, 8 - 2 2 2 4 Tectupon
KOHCTPYKIIAH aHUe
SI3BIKA, TIOHSATHE ’
ompoc
MPOLIECCOB,
KAaHAJIOB.
Yaanennsie 8 - 2 2 2 4 Tectupon
BBI30BBI POIIETYP. aHue
b
OIIpoC
Hroro 72 - 18 18 18 36 -
®dopma 00ydeHUs: 3a09Has
Buabl yueOHbIX 3aHATHI dopma
AyauTOpHBbIE 3aHATHS 3aunn TEeKyLero
T Tia B | CamocTto
Ha3Banmue IIpakTnue LI LI LN E:
Bcero pHbIE HHTEP ATeJb SHAHMIT
pa3aesioB U TeM CKHe
Jlekunu padoThl, aKTUB Has
3aHATHS, .
NPAKTUKY HOM pa6oTa
CeMHMHAaPbI
MBI ¢opme
1 2 3 4 5 6 7
TousiTe 8 - 1 - - 7 TectupoBa
BBICOKOIIPOU3BOIUT HUE
eabHbIX IIBC ol (;C
(BIIBC). P
MapannenbHble 8 - 1 - - 7 Tectuposa
aJITOPUTMBI. HUE
2
OIIpoC
AnropuTMH3anus 9 - 1 1 1 7 TectupoBa
napajieibHbIX HUE
o b
BbIYHCJIEHUI.
OIpocC
Cpencrea 9 - 1 1 1 7 Tectuposa
pa3padoTkun HUE
napajieibHbIX ’
. OIpocC
BBIYHCJIEHUH C
HCTI0JIb30BAHUEM
MOTOKOB (HUTEH)
KoJ1a.
CpencrBa 9 - - 1 1 7 Tectuposa
pa3paboTku HUE
b
pacrnpe/eieHHbIX
BbIYUCJIEHU. Olpoc
Iporokou u 9 - - 1 1 8 Tectuposa
ouduorexu MPI. HUE
b
omnpoc
Cpencrtsa co3ianus 8 - - - - 8 Tectuposa
U OTJIAAKH HUeE,
(I)OpMa 5u3z 21
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napaJjuieJbHbIX OIIpocC
3aJa4.
S3bik OCCAM, 8 - - - - 8 Tectupos
KOHCTPYKIHUH aHue,
SI3bIKA, IOHATHE
OoIIpocC
IpoueccoB,
KaHaJI0B.
Y naneHnbie 8 - - - - 8 Tectupos
BBI3OBBI IpoOLeayp. aHue,
OIIpoC
Hroro 72 - 4 4 4 60 -

*B cnyuae Heo6x00uMOCmu UCNONb3068AHUSL 8 YUeOHOM NPoyecce YaCmMUuyHO/ UCKTIOUUMENbHO
OUCTNAHYUOHHBIX 00PA308AMENIbHBIX MEXHOI02UT 8 MAbuYe Yepe3 Cleul YKa3bledaemcs KOIUYecmeo 4acog padomaol
HIIC ¢ obyuarowumucs npu nposedeHuy 3aHamull 6 OUCMAHYUOHHOM QopMame ¢ NPUMEHEHUEM JJIeKMPOHHO2O
o0Oyuenusl.

**B unmepaxmuenoil popme nposoosimes éce rabopamopHuie pabomol. Tema u codepoicanue sausamust
npueedenvl 6 nynkme «JIABOPATOPHBIE PABOTBI (TABOPATOPHBIH ITPAKTUKYM). Cmonbey «3ansmus 6
UHMEPAKMUGHOU (hopme» 8 ROOCuéme umoz2o8 He yuacmeyem, m.x. 0yonupyem cmonbey «Jlabopamopuas pabomay.

5.COAEP)KAHUE JTUCLUJINHBI (MOJIYJIS)

Tema 1. Ilonamue evicokonpouszeooumenwvhuvix IIBC (BIIBC).

3amaun mgucuuruHbl. Kinaccudukanus mnapauiedbHbIX BbIYHCHCHHN 1Mo DnuHHY n
Kpumnamappu. CriocoObl TMOBBIMICHUS] MMPOU3BOAUTEIBHOCTH KOMITHIOTEpA: KOHBEHWEpHU3aIHs,
K3IIMPOBAHWE KOMaH] W JAHHBIX, YBEIWUYCHUE KOJIMYECTBA PETHCTPOB, CYNMEPCKAISIPHOCTH
MHKPOCYTEPCKAISIPHOCTh TPOIIECCOPOB. MoJeIn MHOTOIPOIIECCOPHBIX CHUCTEM (MEpPeXxoj]; OT
RAM x PRAM), nokanpHasi maMsiTh, MOJIYJIM C IMWHHOW CBSI3bIO, pasjeisieMas oOmias maMsTh.
Tononoruu MEXMOTyIbHOM CBSI3U: IIWHA, IBYMEPHAs CETKa, TUIIEPKYO, 1epPEBbs (B T.4. TOJCTHIC
JEPEBhs), KOMMYTHUPYIOIIHA Tpad. ApPXUTEKTypa CYNEPKOMITBIOTEPOB. TpaHCIBIOTEPHBIE
CETEBbIE aAPXUTEKTYphl. PacmpenerneHHbIE CHCTEMBI: KJIacTepbl M CETH (IMHAMHYECKHE,
cTaTudeckue). MeTpudecKkne XapaKTepUCTUKH BBIYHUCIUTENBHOM ceTu: J(mamerp, CBS3HOCTb,
IIMPUHA CEYCHHUsI, TIOTOK Yepe3 CeUeHUe, CTOMMOCTh. OIEHKH METPHUK I Pa3IuvYHBIX CETCH.
Jlornueckas u ¢usnueckast opranuzarnuu [IBC. CepuanuzyeMocTb, TpeOOBaHUS KOTEPEHTHOCTH,
CTOMMOCTb TMEPECHUIKU B MapajlIeIbHBIX CHCTEMax. MapipyTu3ariusi.

Tema 2. Ilapannenvuvie anzopummol.

OTnuuus mapajulesbHBIX aJTOPUTMOB OT IOCJIEAO0BATENIbHBIX alropuT™MoB. IlocTaHoBKa
3aJjaul pacnapajieIMBaHus CYIECTBYIOLUX CePUATIbHBIX alropuTMoB. [Ipumep cymmupoBanus
MaccuBa. Peanm3anus mnapajuieNbHbIX QJITOPUTMOB C HCIOJIB30BAaHUEM IpOLECCOB. Buibl
MEXIIPOLIECCHON KOMMYHUKalUMu (CUrHaibl, ceMmadopbl, pasaensemMas M[aMsATb, KaHAJIb,
coobuienus). Onenka 3h(HheKTUBHOCTH aIrOpUTMa ¢ Y4eTOM BPEMEHM JIOCTaBKM KOJIa U JAHHBIX
BBIUMCIIUTENILHOMY y31y. 3akoHbl Awmpjana. llenecooOpa3HocTs pacnapauienuBanus. Kax
aHAJTM3UpPOBaTh 3aBUCHUMOCTh JAHHBIX W KOJa B IocjenoBaTenabHON mnporpamme. Ilopsiox
BBIUMCIIEHUH, Tpad 3aBUcCUMOCTU. Moaens «rpy0oii cuibly. Ilpumepst pemennii s PRAM, BSP,
LogP. IlpeoGpa3zoBanus mapajuienu3aluu IUKIOB. JlocTaBka JaHHBIX, OTOOpa)X€HHE MacCcHBa
JIAHHBIX Ha PacHpeeTIeHHYI0 CUCTEMY, H30BITOYHOCTE. BiusHue annaparHoii peanuzaiun PRAM

1 poOIeMbI KOT€PEHTHOCTH JaHHBIX. Mo/1el KOHKYPEHTHON M UCKITIOUUTEIbHOM MPUMHTHBHBIX
onepanuii ¢ namsateio (EREW, CRCW, CREW, QRQW).

Tema 3. Anzopummu3sayusa napanneabHylX 6614 UCTCHUIL.

®dopma 6 u3 21
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[Ipunnun «Pa3nensaii-u-pnacTByii». Buapl 1€eKOMIO3UIUH 3aa4y: 110 JAHHBIM, 110 KOy,
[0 BBINIOJHEHNUIO, KOMOWHUpOBaHHbIE. [IpuMepsl pa3nuyHbIX AexoMno3unmii. CopTHpOBKa,
BBIIYKJIbIE 00O0JIOYKM, MaTpUUYHBIE ONEpalUM: MPUMEPbl JEKOMIIO3UIUHU PEKYPCHBHOIO BHUJA.
Marpuussle onepanuu: IOpUMEP IEKOMIIO3MIMHM [0 JaHHBIM, OJHO-, JBYX- U TpPEXMEpPHOE
pa3oueHwus.

Tema 4. Cpeocmea pazpabomku napanieibHbIX 6bIUUCTIEHUIL ¢ UCHOb3068AHUEM
nomokoe (Humeit) Kooa.

[Iponeccer u motoku (HUTH) ynpasienus. [lousarue nponecca. [Iporeccsl ¢ moaaepKKoi
MHOTONOTOYHOCTH. Jlucneruepuzanusi mpoueccoB. J(MHamMuyeckass M CTaTHCTUYECKas CBA3b
MEeXAy MpOLEcCOpoM M odepeabto. Beaymue u paznenseMble MIIAHUPOBIIUKHU IPOLIECCOB.
B3aumonelicTBue miIaHUPOBIIMKA CO CTPYKTYPaMU CUCTEMHBIX JIaHHBIX M MpUMHUTUBOB sifpa OC.
CoctaB M (QyHKIMM JUCHETYEpPa W CHUCTEMHBIX YIPABISAIOUIUX IPOTpaMM — MPOrPaMMBbI
MHULMAIU3alUY, MpOorpaMMbl TaWMHUPOBaHHUS, NPOrpaMMbl YIPaBIEHUS BOCCTAHOBJIEHUSMHU.
KpaTkocpoyHoe 1u1aHMpOBaHHME IPOLIECCOB M TOTOKOB B MHOIOIPOLIECCOPHOM cHCTEME.
Cocrasnsromue sapa u mosib3oBatess B mporieccax B UNIX. Curnansl kak mpocTeiIme cpeacTpa
KOMMyHHMKalui. KoMMyHUKalMsT W CHHXpOHHM3alusi MPOIECCOB B ILEHTPATU30BAaHHBIX
apXUTEKTypaxX, OCHOBHbIE TOHSATHS U ONpeAeseHUs. 3ajada Iepeladd JaHHBIX MEXIY
MpoLeccaMu «4UTaTeab-nucarenby. Tynuku. Mojaenu A aHajiu3a CBONCTB aCHMHXPOHHBIX
npoueccoB. Anroputm JuikeTpsl 1 3agaun 06 obenaronux punocodax. Ilonstue TynukoBoi
CUTyalluu U criocoObl 0opbObl ¢ Hell. API moTokoB BeimosHEHUS GUPMBI Sun U ONpeaeaeHUs
POSIX. CunaxpoHu3anus MOTOKOB BBITIOJTHEHUS: B3aUMOUCKITFOYAIOIINE OJIOKUPOBKH, YCIOBHBIC
nepeMeHHbIe, 0apbephl, OJIOKUPOBKH YTCHUSI-3AITHUCH.

Tema 5. Cpeocmea pazpadomiku pacnpeoeeHHbIX 6bI4UCTICHUIL.

CpenctBa pa3pabOTKU paclpe/ICICHHBIX BBIYUCICHUI ¢ UCTIOJIb30BAaHUEM MMapalIeTIbHON
BUpTyasbHOU MammHabl PVM. Ucnonb3oBanue pyukmuii oudaunorexkun Pvmlib. CocraB ¢yHKIuUi.
Kommutsiiiust m 3ammyck nporpamm B cpeae PVM.

Tema 6. IIpomoxkon u 6uonuomexu MPI.

CoctaB  (yHKIMI, TUOBI JAHHBIX, OpraHu3anus oOMeHa JaHHBIMU. [Ipumep
ucnonp3oBanus Oudbmuoreku MPI. Cpena Bemosnnenus LAM. YcraHoBKka, HCHOJB30BaHUE
(KOMIMMJISALIKS Y 3aIIyCK MPOrpaMM, KOH(MUTYpaLKs BEIYUCIIATEIBHOW CUCTEMBI ).

Tema 7. Cpeocmea co30anusn u 0maaoKu napaiieibHbvlX 3a0ay.

Tpancasus, KOMIIOHOBKA, 3arpy3Ka 3ajad. SI3pIKU MapaiebHOrO IPOrpaMMUPOBAHUS U
cpelsl MpOorpaMMHpOBaHUs. PacuivpeHus cTaHAApTHBIX S3bIKOB MPOTPAMMHUPOBAHUS VIS
co3ganus napasmienabHbix nporpamM. CILK, mPC. JlononHuTtenbHbIE ONEpaTophl, UX CHHTAKCHC
u cemaHTHKa. OCOOCHHOCTH peanu3alyii U MpUMephl MPOrPaAMMHUPOBAHHUSL.

Tema 8. A3eik OCCAM, KoncmpyKkyuu a3vika, ROHAmMUE RPOUECCO8, KAHAI08.

[IpoucxoxxaeHue s3blka W €ro MEpeHOC Ha HEeTpaHCHbIOTEpHbIE cHucTeMbl. [IpumMepbl
MIPOCTBIX MPHIIOKEHUH, 0TOOpaKaIOLINX KOHBEHEepHYI0 00paboTKy HaHHBIX. [I[pumep yMHOKEHUS
MaTpuLbl Ha BeKTop. [Iporecc 1ocTaBKM JaHHBIX B BBIYMCIUTENBHBIN y3ei. [Ipouecchl-3armyniku.

Tema 9. Yoanennuie 6v130661 npoueoyp.

BbICOKOYpOBHEBBI ¥ HHU3KOYpOBHEBBIH HHTepdeiic mnporpammupoBanusi. XDR-
npeoOpa3oBaHus, ayTeHTU(DHUKALMS, ITMPOKOBEUIATeNbHbIN pexuM. Mcronp30BaHNEe TEXHOIOT U

DCOM u CORBA s co3fanus pacipeaeseHHbIX TPUI0KeHUH. SI3bIK onrcaHust HHTepdencoB
IDL.
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6. TEMbI IPAKTUYECKNX U CEMUHAPCKHUX 3AHATUI

Tema 1. IlonsiTue BoicokonpoussoauteabHbix IIBC (BIIBC) (popma nposenenus —
ceMHUHap)
Bomnpocs! no Temam paszaena
1. 3amaun QUCHMIUIMHEL
2. Knaccudukanms mapajielibHbIX BeraucieHuit mo @nuany u Kpumaamapou.
3. CrocoObl OBBIMIEHHSI TPOU3BOIUTENIFHOCTH KOMITBIOTEpA: KOHBEHEpHU3allus,
K3UIMPOBAHNE KOMaH/I U IaHHBIX, YBEJIMUYEHUE KOJIUYECTBA PETUCTPOB,
CYNEPCKAISIPHOCTh U MUKPOCYIEPCKAIIPHOCTD MPOLIECCOPOB.
4. Mojenu MHOTOTIPOIIECCOPHBIX CUCTEM
Tema 2. IlapajiesibHble aIropuTMbl ((popMa poBeeHUS — CEMHIHAP)
Bomnpocs! no Temam pasnena
1. Ornuuus napajuieabHBIX aITOPUTMOB OT MOCJIEIOBATEIbHBIX AITOPUTMOB.
2. TlocraHoBKa 3a/aun pacmapaieTUBaHUsI CYIIECTBYIOMUX CEPUATBHBIX
AJITOPUTMOB.
3. Peanmmzanus mapamienbHBIX aITOPUTMOB C UCTIOJIB30BaHUEM IIPOIIECCOB.
4. Bwuapl MeXIPOIIECCHOW KOMMYHHUKAIIUH.
Tema 3. AnropurmMusanus napajiiejlbHbIX BbIYHCIeHUI (hopMa IpoBeIeHUS —
ceMHUHap)
Bonpocsl mo Temam paszaesia
1. Tlpunnun «Pa3nensii-u-BIacTBY».
2. Bujpl AeKOMIIO3ULINHU 33a4H: [0 JTAHHBIM, TI0 KOJY, TIO BBITIOJIHEHHUIO,
KOMOWHHPOBAHHBIE.
3. CopTupoBKa, BBIITYKIIbIE 000I0YKH.
Tema 4. Cpeacra pa3padoTKu napaJjjieibHbIX BHIYUCJIEHUH ¢ UCII0JIb30BAHUEM
NnoToKoB (HUTeH) Koaa (popma mpoBeeHUs — CEMUHAP)
Bonpocel mo remam pasjaesia
1. Tlpomecchl v MOTOKW (HUTH) YIIPABIICHHUS.
2. Tlonsartue npoiecca.
3. Ilpoueccsl ¢ moAAEP)KKOW MHOTOTIOTOYHOCTH.
4. JlucrieTyepuzanus MpOLECCOB.
5. JluHamuyeckas M CTaTUCTHYECKAs CBSI3b MEXK]y MPOLECCOPOM U OUYEPEIBIO.
Tema 5. Cpeacrsa pa3padoTku pacnpe/ejieHHbIX BblunciaeHuii (hopma mpoBeaecHUs
— CEMHUHAp)
Bomnpocsl o Temam pasjaeJia
1. CpenctBa pa3paboTKu pacnpeaeIeHHbIX BBIYUCIEHUN C UCIIOJIb30BAHUEM
[apajulesIbHON BUPTyalbHOM MaliiHbl PVM.
2. Hcnonb3oBanue Gyukimii ondaunotexu Pvmlib.
3. CocraB QyHKIHUI.
4. Kommunsanus u 3amyck nmporpamm B cpene PVM
Tema 6. IIporoxos u 6udauorexkun MPI (popma npoBeneHns: — ceMUHap)
Bonpocsl mo remaMm paszaesia
1. CocraB ¢yHKIMIA, TUITBI JAHHBIX, OpPraHU3aIMs 0OMEeHA JaHHBIMU.
2. Cpena oinonnenus LAM.
Tema 7. CpeacTa co31aHus U OTJIAKH Napa/uleJbHbIX 32124 (popma npoBeneHus —
CEeMMHap)
Bonpocsl mo remaMm paszaesia
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1. Tpaucnsuus, KOMIIOHOBKa, 3arpy3Ka 3ajay.

2. SI3bpIKM mapayieIbHOTO MPOTPAMMHUPOBAHUS U CPEbl IPOTPAMMHUPOBAHHSL.
Tema 8. sI3pik OCCAM, KOHCTPYKIMH f3bIKA, IOHSTHE MPOLECCOB, KAHAJIOB

(popma poBeeHMsI — ceMUHAp)

Bonpocsl no Temam pasjeJia

1. IlpoucxoxxaeHue A3bIKa U €ro MepeHOC Ha HETPAHCIIbIOTEPHBIE CUCTEMBI.

2. Tlpomecc 10CTaBKH TAaHHBIX B BBIYUCIUTEIBHBIA y3€ll.

3. Tlporecchi-3ariyniky.
Tema 9. Y nanennble BbI30BbI Ipoueayp (popma npoBereHus: — CeMUHap)

Bonpocsl no remam pasaeiia

1. BbicOKOYpOBHEBBIN 1 HU3KOYPOBHEBBIN HHTEp(EIc TPOrpaMMUpPOBaHUS.

2. XDR-npeo6pa3oBanusi, ayTeHTH(HUKAIUS, ITHIPOKOBEIIATEIHHBIA PEKUM.

3. HUcnonwzosanne Texnonoruii DCOM nu CORBA aiist co3manust pactpenenneHHbIX

MIPUIIOKEHHMN.

7.JABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

JladopaTopHas padora Ne 1

Henp — maTe mpeacraBieHUE O MOCTPOCHUU MPOCTHIX MapajlieNbHBIX MPOrpaMM Ha S3bIKE
napajuienbHoro mporpammupoBanus MPI; mpeacraBneHue o mnapajuIeNbHBIX HPOrpaMMax,
HAaCTpaWBaeMbIX Ha pa3Mep BBIYMCIUTENBHON CHUCTEMBI, Kak Ha MapaMmeTp; 3aKpernuThb
MPaKTUYECKOE OCBOCHHE (DYHKIMI IMapHBIX B3aMMOJCUCTBHI MEXIy BETBSIMHU MapajlIeIbHOU
MPOrPaMMBI.

3amanwme 1. TIporpammupoBaHre KOHBEHEpA.

BetBb 0 nepechuiaeT HEKOTOpHIE JaHHBIE BETBU 1, BETBb | MpHUHATHIC JaHHbBIC TIEPEIAET BETBU 2,
BETBb 2 NPUHATHIC JaHHbIE MepefaeT BETBU 3 U T.J. MO LIENOYKE yBETUYEHHUS HOMepoB. U,
HakoHel, BeTBb () MpUHUMAET NepechbllaeMble JaHHbIE OT BETBH Size-1 M BBIBOJUT Ha 3KpaH CBOU
HOMEp M IpUHATHIE AaHHbIE. T.e. mepechlika MHGOPMAIMK O KOJIbIY KOMIBIOTEPOB. B 3TOM
IpUMepe MporpamMmy ajiropuTMa HYXKHO HamucaTh HAaCTpaMBaeMOil aBTOMAaTHUYECKH Ha pa3Mep
BBIYMCIUTEIBHON CHUCTEMBI, T.€. aITOPUTM HE JOJDKEH 3aBHCETh OT YMCIa KOMIBIOTEPOB U
IporpaMma J0JbKHA 3aIycKaThCsl Ha JII00OM JOIMYCTUMOM KOJIHYECTBE KOMIIBIOTEPOB.

3aﬂaHI/I€ 2. HpOFpﬂMMI/IpOBaHI/IC KOJIBIICBBIX CABHUI'OB JAHHBIX

Bce BerBHM OJHOBPCMCHHO IICPCChLIAIOT HCKOTOPBLIC CBOM AOAHHBIC BCETBAM C HOMCpaMHU Ha
CANHUIY 6OJIBH_II/IMI/I, 4eM IICpecaaromuc BCTBHU. T.e. IepeChlJIKa I/IH(i)OpMaLII/II/I BJOJIb KOJIbLIA
KOMIIBKOTCPOB, CM. PUCYHOK HHIKC. B stom npuMepe NporpamMmy ajiroputMa HY>KHO HAIIUCATb
HaCTpaHBaCMOﬁ ABTOMATHUYCCKHU HA pasMep BBIYMCIIMTEILHOM CUCTCMBLI, T.C. AJITOPUTM HC TOJDKCH
3aBUCCTH OT YHCJIa KOMIIBIOTECPOB U IIPOrpaMmMa J0JI’KHA 3aIllyCKaTbCd Ha F000M AOIMYyCTUMOM
KOJIMYCCTBC KOMIIBIOTCPOB.

Y
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OcHoBHble pyHkunu MPI

Cucrema MPI sBasieTcsi OCHOBHBIM CpEACTBOM IPOrPAMMUPOBAHMS TaKUX COBPEMEHHBIX
BBICOKOIIPOU3BOIUTENBHBIX MYJIBTUKOMITBIOTEPOB, Kak Silicon Graphics Origin 2000, Cray T3D,
Cray T3E, IBM SP2 u muorux apyrux. MPl paGoTaer Ha cambIX pa3HBIX apXHTEKTypax
MYJIBTUKOMITBIOTEPOB, KaK C paclpe/eIeHHON NaMsAThIO, Tak U ¢ paszenseMoi naMmsrbio. Kpome
toro, MPIl paGoTaer Ha ceTsX KOMIIBIOTEPOB (KJIACTEpax) OJHOPOJHBIX U T'€TEPOTEHHBIX.
KonnuecTBo KOMIBIOTEPOB B CETU MOKET OBITH OT OJHOTO U OoJsiee. Baxkuelieil 0coOeHHOCThIO
MPI sBrisiercs T, YTO MOJIB30BATENb IPU HAIIMCAHUHU CBOUX MapaljIeNIbHbIX IPOTpaMM HE JOJDKEH
YUUTBIBATh BCE 3TH apXUTEKTYpPHbIE 0COOEHHOCTH KOHKPETHBIX MYIbTUKOMIIBIOTEPOB, TOCKOJIBKY
MPI mpenocraBiser TONB30BATENI0 BUPTYAIBHBIM MYJIBTUKOMIIBIOTEP C pachpeneIeHHON
MaMSATHIO U C BUPTYAIIbHON CETHIO CBS3HM MEX]y BUPTYaJbHBIMH KOMIbIoTepaMH. [lonap3oBaTenpb
3aKa3bIBaeT KOJMUYECTBO KOMIIBIOTEPOB, HEOOXOAUMBIX Ui PELICHUS €r0 3aJlauM, U ONpeesieT
TOIOJIOTHIO CBSI3€M MEXIy 3TUMH KoMmmbroTtepamu. MPI peannsyer 3TOT 3aka3 Ha KOHKPETHOM
¢uznueckoit cucreme. OrpaHUYEHUEM SBISIETCI OObEM OINEPATUBHOM MaMATH (PUINYECKOTO
MyJIbTUKOMITIOTEpa. TakuM oOpa3oM IMoyb30BaTeNb paboTaeT B BHUPTYaJbHOM cpexae, 4TO
obecreunBaeT MepPeHOCUMOCTD €ro mapajuieabHbIX porpamMm. Cucrema MPI npencrasisier coboit
OMOTMOTEKY CPEJICTB MapalIeILHOTO TporpaMMupoBanus s si3bikoB C u Fortran 77.

MeToabl pacnapajjieJIMBaHUs U MOJIeJIM NIPOrpamMm, noaaep:xusaemoie MPI

OpHolt U3 uenel, mpeciaeayeMbIX MPU PElIeHUHU 33/1ad Ha BBIYUCIUTEIBHBIX CUCTEMaX, B TOM
YUCJie W Ha TMapauielbHbIX, — SBIAEeTCS APHEKTUBHOCTh. DPPEKTUBHOCTH MapajuieIbHOMN
MPOrpaMMbl CYIIIECTBEHHO 3aBUCUT OT COOTHOIICHHSI BpPEMEHHU BBIYMCIEHUNH KO BpEMEHU
KOMMYHHKAIMI MeX1y KOMIbIoTepaMu (pu oOMeHe JaHHbIMU). 1 yeM MeHbllle B IPOLEHTHOM
OTHOIIEHUHU JO0JsI BpEMEHH, 3aTPau€HHOTr0 Ha KOMMYHHUKAIIMH, B O0IIeM BPEMEHH BbIUYHCICHHUIA,
TeM Ooutblie 3¢ hekTUBHOCTD. /11 mapasuieIbHBIX CUCTEM C Iepeiadeil COOOIIeHNn ONTUMaTbHOE
COOTHOILIEHUE MEXJYy BBIUMCICHUSIMH W KOMMYHUKAIUSIMH OOECHEYHUBAIOT  METO/IbI
KPYIHO3EPHUCTOTO pacrnapaieIMBaHusl, KOT1a MapajljieNIbHbIe aITOPUTMBbI CTPOSTCS U3 KPYITHBIX
U peaKo B3auMoJecTByrouux O10koB [2—-8]. 3amauu nuHEHOW anreOphl, 3aJa4yM, periaeMbie
CEeTOYHBIMU METOJAAMHM M MHOTHE JApYyrue, AOCTATOYHO 3(PPEKTHUBHO pacnapanienusaromcs
KPYNHO3EPHUCIbIMU MEeMOOaMU.

MPMD - monens Bolumcienudi. MPl - mporpamma mpezacraBisieT co0oil COBOKYIHOCTh
ABTOHOMHBIX MPOIIECCOB, PYHKIIMOHUPYIOIIUX O] YIIPABICHUEM CBOMX COOCTBEHHBIX MIPOTPaMM
U B3aUMOJICHCTBYIOIIUX MOCPEACTBOM CTAHIAPTHOTO Habopa OMOMMOTEYHBIX MPOUEAYp IS
nepenauu u npuema cooOmienuit. Takum obpazom, B camom obmieMm ciaydae MPI - mporpamma
peanmuzyer MPMD - mozens nporpammuposanust (Multiple program - Multiple Data).

SPMD - moznenb BeluuciieHuid. Bee npoiieccsl HCOMHSIOT B 001IEM cliydae pa3inyHble BETBU
OJIHOHM W TOU ke mporpamMmsel. Takoil moaxos oOycIOBIEH TeM OOCTOSITeNLCTBOM, YTO 3a/adya
MOET OBITh JOCTATOYHO €CTECTBEHHBIM 00pa3oM pazOuTa Ha MoJ3ajayuu, peruraeMple o OJHOMY
anroputMy. Ha mpakTuke dyaiie Bcero BCTpedYaeTcsi HMEHHO 3Ta MOJIENb MPOTrpaMMHUpPOBaHUS
(Single program - Multiple Data) [1,12].

[TocnenHiol0 MOJens MHAuY€ MOXKHO HAa3BaTh MOJICNIBIO pACHAPANNENUBAHUs NO OAHHBIM.
Kpatko, cyre 3TOro cmocoba 3akitoyaercs B cienyromeM. VcxoaHble naHHBIE 3aaadyd

®dopma 10 m3 21



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o o Dopma
YIIbSHOBCKUI TOCYyJapCTBEHHBII YHUBEPCUTET

®-Pabouast mporpaMma IHCHHUILUIHHBL

pacnpenensoTcs Mo IpoleccaM (BETBSAM IapajuIelbHOIO AJITOPUTMA), a aJrOpPUTM SIBIISETCS
OJIHUM M TEM € BO BCEX IpOLECcCcaxX, HO AECUCTBUS 3TOIO aIrOPUTMa PaCHpElessItoTCs B
COOTBETCTBHMHU C UMEIOIIUMUCS B 3TUX IIpoLieccax oanHvimu. Pactipenenenue AeicTBUMA allroputmMa
3aKJIF0YAETCs], HAIPUMEp, B IPUCBOCHUM Pa3HbIX 3HAUEHUN IEPEMEHHBIM OJHMX U TEX 7K€ UKIIOB
B Pa3HBIX BETBSIX, IMOO B UCIIOJIHEHUH B Pa3HBIX BETBSIX Pa3HOI'O KOJIMYECTBA BUTKOB OJIHUX U TE€X
XK€ IUKJIOB U T.0. [pyrumu cioBamu, mpoiecc B KaKJOW BETBU CIEAYET Pa3IU4YHbIMU IMyTAMU
BBINOJIHEHUS HA TOM K€ CaMOM MPOTpaMMme.

VYka3aHHblE MOJEIM, I[OMUMO TMOJJIEP)KKM Ha $A3BIKOBOM YpPOBHE, IOJJIEPKUBAIOTCS
apXUTEKTypaMH TaKHX CaMbIX cOBpeMeHHbIX cynepkomibiorepoB kak: ASCI RED (6onee 9000
Pentium PRO/200 00beTMHEHBI B €IUHYIO CUCTEMY, HMeeT ObicTpoaeiicTBre okoio 3,2 Tflops),
u ASCI WAIT (8192 -, umeer ObicTposeiicteue 12,2 Tflops), Cray T3D, Cray T3E, IBM SP2.

B nepBoii yacTu JaHO ONMCaHWE CUCTEMBI NapaJuIeabHOro nporpaMmupoBanuss MPI. Jlansl
orepaTopbl KOMOWISIIMY U 3amycka C-mporpaMm, NporpaMMHbIE€ CPECTBA 3a/laHUSI CUCTEMHBIX
B3aUMO/JICHCTBUI, BUpTyalbHblE TOMOJOTMU. B KaxaoMm moapasziene NpUBOAATCA IMPUMEPHI
MpPOrpaMM, 3aKpEIUISIONIMe MOHMMAHHE M YCBOGHME Marepuaia. IJTH K€ IMPUMEpPbl MOTYT
HCIO0JIb30BaThCA KaK 00pa3iibl AJIsi HATUCAHHS HOBBIX IIPOTPaMM.

Bo BrOopoii dacTu gaHbl 4YeThlpe J1a0OpAaTOpPHBIX PpabOThI, IOCTPOEHHbIE Kak
MOCJIEIOBATEIbHOCTh ~ [IarOB MO  HW3YYEHHUIO TMPOTPAMMHBIX CPEJICTB  MapajIeIbHOIO
MIPOrpaMMHUPOBAHMS U OCBOEHHIO OCHOBHBIX HABBIKOB HAIMCAHUs ApaUIETIbHBIX IPOTPaMM.

JlabopaTopHasi pa6ora Ne 2

Lenp — maTe mpeacTaBieHUE O MOCTPOCHUU MPOCTHIX MapajlielbHBIX MPOrpaMM Ha S3bIKE
napajuieTpHoOT0 TporpammupoBanus MPI; mpencraBieHne o TNapaIeNbHBIX MPOTpaMMax,
HACTpaWBaeMbIX Ha pa3Mep BBIYHCIUTENBHON CHUCTEMBI, KaK Ha [apaMmeTp; 3aKpernuThb
MPaKTUYECKOE OCBOCHUE (PYHKIIMI IMApHBIX B3aMMOJCHCTBUN MEXIy BETBSIMU THapaylIeIbHOU
MPOrPaMMBI.

3amanme 1. IIpopaboTka npumMepoB u3 myHkTa "[IpuMepbl napaieIbHBIX MPOrpaMM" ATOU ke
J1a00paTOPHOM.

BaumarensHo usyunth npumepst 2.1, 2.2, 2.3. [Ipumepsr 2.2 u 2.3 (YMHOXEHHE MaTpHIIBl HA
BEKTOP Ha TOMOJOTHUAX "KOJbIO" M "MONHBIA rpad") OTKOMIMWIMPOBATH M 3aIyCTHTh Ha 4-X
KOMIIBIOTEpaXx.

3ananue 2. [lapamiensHoe yMHOKEHUE MATPUIBI HA BEKTOP HA TOTIOJIOTHH "KOJIBIIO".

Pa3pabortars anroput™m HammcaTh U OTIAAUTH MAPAIIICIBHYIO IPOTPAMMY YMHOXKEHUSI MATPHUIIbI
Ha BEKTOp B Tomnosioruu "konso": A x B = C, npu ycnoBuu, 4To KOJIMYECTBO CTPOK MATPULIBI U
AJIEMEHTOB BEKTOPA Hallelo He JICIUTCS Ha KOJUYEeCTBO KoMmmbioTepoB. Hanmpumep, marpuna A
pasmepom [22x22] u Bektop B pasmepom [22] Ha dyeThIpex KOMITbIOTEPAX.

3ananue 3. [lapamnenbHoe YMHOXEHHE MaTPHIIBI HA MAaTPUILy HA TONOJIOTMH "KOJIbLO".

Bapmuanr 1.

PazpaboTath aaropuT™ HamucaThb M OTJIaJUTh HNapajuIeIbHYIO IPOrpaMMy YMHOXEHUS MaTPUILIBI
Ha MaTpuily B Tonosoruu "konpuo": A x B = C, npu ycioBuu, 4To KOJIMYECTBO CTPOK MAaTPHUIIBI
A u cTon6uoB MaTpulsl B Halleno genurcs Ha KOJIMYecTBO KoMIbioTepoB. Hampumep, Matpuna
A pasmepom [20x20] u matpuna B pazmepom [20x20] Ha yeTbIpex KOMIIbIOTEPAX.
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Bapuanr 2.

PazpaboTarps aaropuT™ Hamucath ¥ OTJIAIUTh MAPAJUICTBHYIO IPOTPaMMy YMHOXKEHHSI MaTPHIIBI
Ha MaTpuily B Tonosioruu "konbuo": A x B = C, npu ycinoBuu, 4To KOJIMYECTBO CTPOK MATPUILIbI
A cTonO1oB MaTpullsl B Halleno He AeAUTCs Ha KOJIMYECTBO KOMIIbIOTepoB. Hampumep, Mmatpuna
A pazmepowm [22x20] u matpunia B pazmepom [20x22] Ha yeTblpex KOMIIbIOTEPAX.

3ananue 4. CpaBHMUTEIbHBIE BpPEMEHHBIE XapaKTEPUCTHUKU [BYX QJITOPUTMOB YMHOXKEHUS
MaTPHIIBI HAa BEKTOP Ha TOTIOJIOTUAX "KOJBIO" U "MOJHBIN Tpad".

B kauecTBe napayuieIbHBIX IPOTPaMM B3STh puMepsl 2.2 1 2.3 (YMHOKEHHE MaTPHUIIBI Ha BEKTOP
Ha TomoJiorusax "koaplo" u "momHeii rpad"). s obenx mporpaMM MOCTPOUTH HEOOJbIINE
rpadMKy 3aBHCUMOCTH BPEMEHHM DEUICHHS 33/la4d OT Pa3MepoB Marpumbl U BekTopa. O6e
IPOTrpaMMBI 3allyCTUTH MociieaoBaTensHo st matpuil: A = [300 x 300], [500 x 500], [700 x 700],
[1000 x 1000] 1 cOOTBETCTBYIOIIMX 3TUM MaTpHUI[AM BEKTOPOB. OTKOMIMINPOBATh U 3aIlyCTHTh
Ha 4-X KOMITBIOTEPAX, 3ace€4b BPEMS M IOCTPOUThH YKa3aHHBIC TpadUKy.

JlabopaTopHasi pa6ora Ne 3

lenp — nmaTe mpencTaBiIe€HHE O MOCTPOEHMU MPOCTHIX MApPAUIENBHBIX IPOTrpaMM Ha S3bIKE
napajienbHoro nporpammupoBanusi OpenMP; 3akpenutbh MpPakTUYECKOE OCBOEHUE AUPEKTHUB
SI3bIKA.

3amanwme 1. TIpopaboTka mpuMepoB u3 myHkTa "[IpuMepbl mapaiieabHBIX MPOTpaMM" ATOU ke
1a00paTOPHOM.

BaumarensHo n3yunts npumeps! 3.1-3.5. OTkoMmumupoBaTh ¥ 3aITyCTUTh Ha 2-X MpoIieccax.

3ananue 2. [lapannenbHoe yMHOKEHHE MAaTPULIbI HA BEKTOP

Bapmanr 1.

Pa3paboTarh aaropuT™ HamucaTh ¥ OTIAIUTh MAPAIUICTBHYIO IPOrPaMMy YMHOKCHHUS MATPHIIBI
Ha BEKTOP C UCIIOJIb30BAHUEM paCIIPE/ICIICHUs paOOT s MapauIeIbHBIX POIIECCOB TUPEKTUBOM
sections. Mcmonp30Bath anrroputM npumepa 3.5.

Bapmuanr 2.

Pa3paboTtare anroput™m HammucaTth U OTIAAUTH MAPAIIICIbHYIO IPOTPAMMY YMHOKEHUSI MATPHUIIbI
Ha BEKTOp C HCHOJIb30BAaHUEM paclpenesieHus pabdoT A MapalieNbHBIX MPOIECCOB C
HEMOCPECTBEHHBIM 3aJaHieM paboTHI («BpyUHYIO»). Mcronbp30BaTh aaroput™ npumepa 3.95.
3ananue 3. [lapamienbHoe yMHOXKEHHE MaTPHIIbI HA MATPHUILY.

Bapmuanr 1.

PazpaboTarh aaropuT™ HamucaTh ¥ OTJIAJUTh MapaUIeIbHYIO IPOTpPaMMy YMHOKEHHUSI MaTPULIbI

Ha MaTpuly € UCIIOJIb30BAHUCM JUPCKTUBBI pacliapalyiICJIMBAHUS OUKJIA 110 BUTKAM.

Bapuanr 2.
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Pa3paboTtars anroput™ HammucaTh ¥ OTIAAUTH MAPAIUICIBLHYIO TPOTPAMMY YMHOXKEHUSI MATPHIIBI
Ha MaTpully C HCIOJIb30BAHMEM paclpeieieHuss paboT Julsl NapajljiesIbHBIX IPOLIECCOB C
HETIOCPEACTBEHHBIM 3aJJaHuEM PabOThI («BPYUHYION).

3ananue 4. CpaBHMUTEIbHBIE BpPEMEHHBIE XAPAKTEPUCTUKU JABYX aJITOPUTMOB YMHOXKEHMUS
MaTpuIEl Ha BeKTOp Ha si3bike MPI 1 si3p1ke OpenMP.

B kauecTBe napasuieapHbIX IPOrpaMM B3SITh HapajliedbHbIE IPOrPAMMBI: «YMHOXKEHUE MaTPULIbI
Ha BekTop B MPI| Ha Tononoruu "Koab10"» U «yMHOXeHHE MaTpuibl Ha BekTop B OpenMP (oaun
13 BapuaHToB)». [ 06enx nporpamm MnocTpouTh HEOObIINE TpapUKU 3aBUCUMOCTH BPEMEHU
pelIeHus 3a/1a4M OT pa3MepOB MaTpuIlbl ¥ BekTopa. O6e mporpaMMBbl 3alyCTUTh HOCIIE10BATENbHO
s marpui: A = [300 x 300], [500 x 500], [700 x 700], [1000 x 1000] u COOTBETCTBYIOIIMX STHM
MaTpuliaM BEKTOpoB. OTKOMIMWIMPOBATh U 3ayCTUTh Ha 2-X KOMIBIOTEPAxX, 3aceyb BpeMs U
MIOCTPOUTDH YKa3aHHbIE TPaPUKH.

OcHoBubie JupexkTnBbl OpenMP

Yro takoe OpenMP?

Wutepdeiic OpenMP 3amyman kak cTaHmapT sl TPOTPaMMHPOBAaHUS Ha MacmITaOMpyeMbIX
SMP-cuctemax (SSMP,ccNUMA, etc.) B Mmoaenu o6mieit mamsiti (shared memory model). B
crangaptT OpenMP BxomaT cnenudukanuyu HabOpa AUPEKTHB KOMITHIISATOPA, MPOIEAYp H
MepeMEHHBIX cpefbl. [Ipumepamu cuctem ¢ oOmieil maMaThio, MacIITAOMPYEMBIX 10 OOJIBIIIOTO
YHcIa MPOIECCOPOB, MOTYT CITYKUTH cynepkoMibioTepsl Cray Origin2000 (o 128 mporieccopos),
HP 9000 V-class (1o 32 mporeccopoB B 0JHOM y3iie, a B KoHbuUrypanuu u3 4 y3ios - g0 128
mporieccopos), Sun Starfire (o 64 poreccopos).

I'ne naiitu nadopmaruio?

OcCHOBHO HCTOYHUK HH(pOpManuu - cepsep http://www.openmp.org/. Ha cepBepe ocTymHbI
crien()MKAIMH, CTAaThH, Y4eOHbIC MAaTEPUAIIbI, CCHUIKH.

ba30oBbIil TOTOKOBBII NapaieIn3M

OOIIeAOCTYIHBINA MPOIECC MaMITH MOXET COCTOSATh W3 MHOYKECTBEHHBIX MOTOKOB, HECKOJIBKO
HUTEH YIpaBICHUs, KOTOPbIC HMEIOT 001IIee aJpecHOe MPOCTPAHCTBO, HO Pa3HbIC MOTOKH KOMAH/I
U pasjieibHble CTIKU. B mpocreiiniemM ciydae, mpoIecc COCTOMT U3 OJHOW HUTH. HuTh mHOTIA
HA3bIBAIOT TaK)Ke IMOTOKaMH, JerkoBecHbiMu mpoueccamu, LWP (light-weight processes)..
OpenMP ocHOBaH Ha CYIIECTBOBAHWU MHOYXECTBEHHBIX IOTOKOB B OOIIEAOCTYITHOW MaMsITH,
POTrPaMMHUPYIOIIEH Mapaurmy.

SBHb1i [apannenusm

OpenMP wumeer sBHyr0 (He aBTOMATHUYECKHI) MOJENb MPOrpaMMHPOBAaHUS, Npeaaras
IIPOrpaMMHUCTY MOJIHOE YIPaBJIEHUE 0 pacnapajieTuBaHHIO.

Monens Fork-Join (Betsaenue — O0beuHEHUE)
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OpenMP ucnonbzyer Fork-Join moienb napasuielbHOTO BBITIOTHEHUS:

Bce mporpammer OpenMP HaunHaroTcst Kak € IMHCTBEHHBIN MPOIIECC: TJIABHBIM MOTOK. [ 1aBHBIN
MOTOK BBITIOJIHACTCS TIOCJIEOBATEIFHO, IIOKAa HE CTAJKUBAIOTCS C TIEpBOM  00JIACTHIO
NapaJuIeIbHON KOHCTPYKIIMH.

Fork (BETBJIEHUE): rnaBHbIi MOTOK CO3/IACT PYIITY HapaJlIebHBIX TOTOKOB.

NHctpyknum B mporpamMme,  KOTOpbIE — BKIIIFOYEHBl  MAPAUICIBHOW  KOHCTPYKLMEHR
obnactu {*pernoHa* }, Torja BIIIOJHEHbI APAJUIEIBHO CPEAU PA3IMUHBIX TOTOKOB I'PYIIIBI

Join (OFBEJJVMHEHUE): Korma mOTOKM TpyNmbl 3aBEpIIAOT HHCTPYKIUH B 00JIACTH
napajuleIbHOM KOHCTPYKLMH, OHM CUHXPOHM3HMPYIOTCS U 3aKpBIBAIOTCS, OCTaBJSAS TOJBKO
TJIABHBIN MTOTOK.

ey

T

3

—

master
thread

=

master
thread

S

master
thread

1

2. IupeKTHBBI

Jupextussl OpenMP ¢ Touku 3penus si3bika C SBISIOTCS KOMaHAaMH MperpoIieccopa:
#pragma omp

CDopraHa SABJIIIOTCA KOMMEHTApUAMU U HAYMHAKOTCA C KOM6I/IHaHI/II/I CHMBOJIOB:
ISOMP.

®opmat nupektuBsl Ha C/C++:
<KOMaHJa JijIsl Ipenporeccopa™> <uMs TUPEKTUBBE> <mpeioxenune(klausa)>

#pragma omp parallel [clause clause ...]

{

JIMPEKTUBBI MOXKHO Pa3JeNIuTh Ha 3 KaTETOpUU:
- onpezieTIeHne NapajliebHON CeKIIHH,
- pa3zenenue paboThl,
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- CHHXpOHU3aLUS.
Kaxas qupexTrBa MOXET MMETh HECKOJIBKO JOMOJHUTEIBHBIX aTpuOyTOB - Kiay3. OTnenbHo
cnienupUIUpPYIOTCs KIay3bl Ul Ha3HAYCHHs KIACCOB MEPEMEHHBIX, KOTOPbIE MOTYT OBITH
aTpuOyTaMu pa3IMYHBIX TUPEKTUB.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB

He nmpenycmoTpensl.

9. NEPEYEHDb BOIMPOCOB K 9K3AMEHY (BAYETY)

=

3aaun AUCIUTUTHHBL.

Knaccudukanus napamienbHbix Beuuciennil no @nunany u Kpumnamaphu.

CriocoObI MOBBIMIEHUS TIPOU3BOAUTEILHOCTH KOMIIBIOTEPA: KOHBEHEpHU3aIlus,

K3ITUPOBAaHNE KOMAH/I ¥ JIAHHBIX, YBEJIMYCHUE KOJIMYECTBA PETHCTPOB,

CYIEPCKATSIPHOCTh ¥ MUKPOCYIEPCKATAPHOCTD MTPOIIECCOPOB.

Mo1es111 MHOTOITPOIIECCOPHBIX CHCTEM

OTruus mapauieTbHBIX aJITOPUTMOB OT TIOCIIEI0OBATEIIEHBIX aJITOPUTMOB.

[TocTaroBKa 3a/1a4¥ pacnapauIeIMBaHUS CYIIESCTBYIONINX CEPHATBHBIX AITOPUTMOB.

Peanu3arus mapamienbHBIX aITOPUTMOB C HCITOJIB30BAHHEM ITPOIIESCCOB.

Bubsr Mexpo1iecCHOM KOMMYHUKALIUH.

[Tpunnun «Pa3aensii-u-BnacTByi».

0. Buapl 1ekoMno3uIUy 331a4u: 10 JaHHBIM, 110 KOJY, MO BBIMOJIHEHHUIO,
KOMOWHHPOBAHHBIE.

11. CopTtrpoBKa, BBITYKJIbIE 000JIOYKH.

12. TIponiecchbl ¥ MOTOKW (HUTH) YIIPABIICHUS.

13. TlonsTre mporiecca.

14. TIpouecchl ¢ NOIAEPKKON MHOTOMOTOYHOCTH.

15. JlucrieTuepu3zanusi MpoIieccoB.

16. lunamuueckas ¥ CTAaTUCTUYECKAs CBS3b MEXIY IPOIIECCOPOM U OUepebo.

17. CpenctBa pa3zpaboTKu pacnpeeIeHHbIX BBIYUCIEHUN C UCIIOJIb30BAHUEM MapaUIeIbHOM

BUPTYaJbHOU Mamuuel PVM.

18. Ucnonp3oBanue pyukuuii ondmuoreku Pvmlib.

19. CocraB ¢yHKIHIA.

20. Komnunsanus u 3anmyck nporpamm B cpene PVM

21. CoctaB QpyHKIUH, TUIIBI TAHHBIX, OpraHu3alys oOMeHa TaHHBIMH.

22. Cpena BeimosHeHus LAM.

23. Tpaucnauus, KOMIOHOBKA, 3arpy3Ka 3aad.

24. $13p1ku apauIeTFHOTO IPOTPAMMUPOBAHUS U CPEJIBI IPOTrPAMMUPOBAHHUSL.

25. TlpoucxoxkaeHue s3bIKa U €ro MEPEeHOC Ha HETPAHCIBIOTEPHBIE CHCTEMBI.

26. IIporecc 1O0CTaBKH JaHHBIX B BHIYMCIUTENBHBIN y3e.

27. IIporuecchl-3ariaymKy.

28. BrICOKOYpPOBHEBBII U HU3KOYPOBHEBBIN HHTEP(EIC MPOrpaMMHUPOBAHHSL.

29. XDR-npeoOpa3oBanusi, ayTeHTU(HUKAIUS, IIMPOKOBEIIATEIbHBIN PEXKUM.

30. UcnonwzoBanue texnonoruit DCOM u CORBA st coznanus pacnpeieneHHbIX

MIPUIIOKEHUHN.

wmn

RO ~NOA

®dopma 15m321



MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO
YIIbSHOBCKUI TOCYyJapCTBEHHBII YHUBEPCUTET

Dopma

®-Pabouast mporpaMma IHCHHUILUIHHBL

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIIUXCS

dopma o0ydeHHsT OUHAS

Ha3sBanue pasjesioB u Bua camocTosiTeIbHOI padoThI Oo0bem ®opma
TeM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIA
peuienue 3adau, pegpepam, 00K1ao, (nposepka
KOHmMPOIbHAA padoma, no020moeKa K peuienus
coaue 3auema, IK3ameHa u op.) 3a0au,
pepepama u
op.)
[ousTre YTeHHE OCHOBHOU U JOIOJHUTEILHON 4 OIpoc
BBICOKOIIPON3BOAUTEIIbHBIX
I1BC (BIIBC). JIUTEpaTyphl, CAMOCTOSATEIBHOC
U3yYeHUE MaTepraia Mo JUTePaTyPHBIM
UCTOYHUKAM;
apannenbHbie YTeHHE OCHOBHOU U JOIMOJHUTEILHONU 4 OIpocC
aJrOPUTMBI.
JUTEPATYPBI, CAMOCTOSTEIIEHOE
M3YYCHHE MaTepraa Imo JUTePaTypHbIM
HCTOYHHUKAM;
AnropuTMH3aLHs YTeHUE OCHOBHOU U JONOJHUTEILHOMU 4 OIpoC
fapayineIbHBIX JUTEPATYPHI, CaMOCTOSITEITLHOE
BBIYUCIICHUMH.
U3y4CHHE MaTepraa 1o JUTePaTypHbIM
VCTOYHUKAM;
Cpencrsa paspaGoTky YTEHHE OCHOBHOW U JOTIOJIHUTEIBHOU 4 ITpoBepka
TapajlIe/bHBIX JIMTEPATYPHI, CaMOCTOSTEITLHOE pelieHus
BBIYUCIICHUU C
U3y4CHHE MaTepHaia 1o JUTEPATyPHBIM 3ama4
HCIIOJIB30BAHUEM IIOTOKOB
(uwTeit) Koma. UCTOYHUKAM;
Cpernctsa pa3paboTky CaMOCTOSTEIBHOE BBINOJTHCHUE 4 orpoc
PpacrpeeICHHBIX PaKTHIECKUX 3aJaHUN
BBIYHCJICHUH.
PENpPONYKTUBHOTO THUMA (OTBETHI Ha
BOIIPOCHI, TPEHHUPOBOYHBIC YITPAKHCHHS,
3aJauu, TECThI),
IIporokon 1 GHOTHOTEKH | CaMOCTOSTEILHOE BBINOJTHCHUE 4 [TpoBepka
MPI. NPaKTUYECKUX 3aJlaHui pemeHusI
pENpOyKTUBHOTO THMA (OTBETHI Ha 3a1au
BOIIPOCHI, TPEHUPOBOYHBIC YITPAKHCHHS,
3aJ1auu, TECTHI),
Cpencrsa co3anus i CaMOCTOSTEIBHOE BBINOJTHCHUE 4 [TpoBepka
OTIAJKH TapaJIIebHBIX HPaKTHYECKUX 3aJJaHui peuIeHus
3aaad.
% PENpoyKTUBHOTO TUNA (OTBETHI HA 3amau
BOIIPOCHI, TPEHUPOBOYHBIC YIIPAKHEHUS,
3aJ1auu, TeCThI);
Szeik OCCAM, YTEHUE OCHOBHOH W MOIIOJHHUTEILHOMU 4 ompoc
KOHCTPYKIUTH A3BIKA, JIATEPATYPHI, CaMOCTOSITEITLHOE
HOHATHE HIPOLECCOB, U3yUYCHHE MaTepuaa 1o JUTePaTypHbIM
KaHaJIoB. M p patyp
UCTOYHUKAM;
®dopma 16 m3 21
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V naneHHsie BHI30BbI YTeHUEe OCHOBHOM W JOHNOJIHHUTEIBLHOU 4 OIpocC
TIpOHCAYP- JIMTEPATYPHI, CaMOCTOSITEIIbHOE
M3y4YeHUE MaTepuasa 1o JUTepaTypHbIM
HMCTOYHHUKAM;
dopma o0ydueHHs 3a049HAS
HasBanue pasjesioB u Bua camocTosiTeIbHOI padoThI Oo0bem ®opma
TeM (npopabomka yueonozo mamepuana, B yacax KOHTPOJISA
peuienue 3adau, peghpepam, 00K1ao, (nposepka
KOHmMpOIbHAA padoma, n0020Mo6Ka K pewenus
coaue 3auema, IK3amena u op.) 3a0au,
pechepama u
op.)
Howusitue YTEHUE OCHOBHOM M JIOTIOJTHUTEITLHOM 7 ompoc
BBICOKOIIPON3BOANUTECIIbHBIX
I1BC (BIIBC). JIUTEepaTyphl, CAMOCTOSATECIBHOC
HM3y4YeHHe MaTepHraia mo JIUTePaTypHbIM
HCTOYHHUKAM;
apannenbHbie YTeHUE OCHOBHOU U JOIOJHUTEILHON 7 OIpocC
AJITOPUTMBI.
JTUTEPATYPHI, CAMOCTOSITEIHHOE
M3y4eHUE MaTepHalla Mo JINTepaTypHbIM
VCTOYHHUKAM;
AnropuTMH3aLHS YT€HHUE OCHOBHOM W JONOJIHUTEILHOM 7 OIpoC
fapayineIbHBIX JUTEPATYPHI, CaMOCTOSITEITLHOE
BOIHCIICHIH. U3y4eHUE MaTepuraia Io JUTepaTypHbIM
MCTOYHHUKAM;
Cpencrsa paspaGoTky YTEHUE OCHOBHOM U JIONOJHUTEIBHOU 7 IIpoBepka
TiapaJinenbHbIX JMTEPATYPHI, CaMOCTOSTEIILHOE peLICHHS
BOFMHMCIICHIT © U3Yy4YEHUE MaTepuala 1Mo JUTepaTypHbIM 3a1a4
HCIIOJIb30BAHUEM IIOTOKOB
(HuTeil) KO, MCTOYHHUKAM;
Cpeznctsa pa3paboTky CaMOCTOSITENIbHOE BBIIIOJIHEHUE 7 onpoc
pacrpeeICHHbIX HPAKTHYECKHUX 3a1aHu
BBIYUCJICHUH.
PENpPOAYKTUBHOTO THMa (OTBETHI HA
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAXKHEHUS,
3a/1a4M, TEeCThI);
IIporokon 1 GHOTHOTEKH | CAaMOCTOSTEILHOE BBIIIOJIHEHUE 8 [IpoBepka
MPI. MPaKTUYECKUX 3a/laHui peuieHus
pPENpOAYKTUBHOTO THNa (OTBETHl Ha 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUS,
3a/1a4u, TECTHI);
Cpencrsa co3anus 1 CaMOCTOSITCIBHOC BBINIOJIHCHHUE 8 IIposepka
OTIAIKH NApaIIICIbHEIX MPAKTUYECKUX 3aaHui pelieHus
sanat pPENpPOAYKTUBHOTO THMA (OTBETHI HA 3a1a4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAXKHEHUS,
3a/1a4u, TECTHI);
Szeik OCCAM, YTEHHE OCHOBHOM U OIIOJIHHUTEIILHOMU 8 ompoc
®dopma 17n321
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KOHCTPYKIIMH A3BIKA, JIATCPATYPHI, CaMOCTOSITCIIbHOC
TIOHATHE TIPOLECCOB, U3yYCHHUE MaTepHaia Mo JUTEPaTypPHBIM
KaHaJIOB.
WCTOYHHUKAM,;
V najieHHBIE BEI30OBEI qyTeHHEe OCHOBHOM W JONOJHHUTEILHOU 8 OIpocC
TIpOLEAYD- JTUTEPATYPHI, CaMOCTOSITEITHHOE
M3y4YEHHE MaTepuala 10 JUTEePaTyPHBIM
WCTOYHHUKAM,;

10. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUTINHBI

a) Cnncoxk peKoMeH1yeMoi JJUTepaTyphbl

OCHOBHas

1.

Mansgko, A. A. TlapamrenbHOE mporpaMMHPOBAHUE HA OCHOBE TEXHOJIOTHI openmp, cuda,
opencl, mpi : yaednoe mocoobue ayst By30B / A. A. MansaBko. — 3-€ U3, UCIIp. U JOT. —
Mocksa : U3patenscTBo FOpaiit, 2022. — 135 ¢. — (Bricmiee oopazosanue). — ISBN 978-5-
534-14116-0. — TekcT : anekTpoHHbIN // O0pazoBaTenbHas miaTdopma FOpaiir [cait]. —
URL.: https://urait.ru/bcode/492127

®umnaros, A. C. [1apamnensHoe TporpaMMupoBanue : yaeoHoe mocoone / A. C. ®duiratoB. —
Mocksa : PTY MUPDA, 2021. — 46 ¢. — TekcT : anexTpoHHbIH // JIaHb : 2IeKTpOHHO-
oubnrorteunas cucrema. — URL: https://e.lanbook.com/book/218429

JlomoaHuTeNbHAS

1.

JleBun, M. I1. IlapanienpHoe mporpaMMHupoBaHue ¢ ucnoab3oBanueM OpenMP :
yuebHoe mocobue / M. I1. JleBun. — 3-e u3a. — Mocksa : InTepHeT-YHUBEpcurer
Nudopmanmonnsix Texnomoruit (MHTYUT), At [In Ap Menua, 2020. — 133 ¢. —
ISBN 978-5-4497-0685-0. — Texkcrt : anextpoHHsIii // LludpoBoii 00pa3oBaTeIbHBIN
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/97572.html
Crykonos, C. B. [TapamensHoe nporpammupoBanue. [Ipaktukym : yaeObHoe mocobue
/ C. B. CtykomoB. — Kemepono : KemI'Y, 2020. — 273 ¢. — ISBN 978-5-8353-2723-
2. — Texct : anexkTpoHHsbI# // JlaHb : 3NeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/173547

ba6enko, JI. K. [lapamiensHblie aaropuT™MBI I pEIICHUS 3a/1a4 3aIIUThl HHPOPMAIHH
/ babdenko JI. K. , MmykoBa E. A. , CugopoB U. JI. - 2-e u3x. , crepeortwn. - Mocksa :
lNopsiuas nmuamst - Tenexom, 2014. - 304 c. - ISBN 978-5-9912-0439-2. - Tekcr :
anektponuslii  //  OBC  "KoncyapranT crymentra" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785991204392.html

yueOHO-MeToAuYeCcKas

3.

®dopma

BynaeB A. A.Metoaudeckre peKOMEHAIUHU IJIsi CEMUHAPCKUX (MMPAKTUYECKUX) 3aHSATUH,
1abopaToOpPHOTO MPAKTHKYMa U CaMOCTOSITENIbHOM paboThl «IlapannensHoe
MporpaMMUpOBaHue» A cTyAeHToB HampasieHuit 09.03.02 «HbopMallmoOHHbIE CHCTEMBI U
TexHonorum» (6akanaspuar), 11.03.02 «HbDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBD)
(6bakanaBpuar) / A. A. Byaaes; YaI'Y, ©MUHAT. - 2019. - 3aru. ¢ skpaHa;
HeonybnukoBaHHEIH pecypc. - DneKTpoH. TekcToBble aaH. (1 daiin : 473 Kb). - Pexxum
nocryna: ObC Ynal'V. - Tekcr : 2n1eKTpOHHBII.
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CornacoBaHo:

BA M-M. /27
omKHocn}g(r?pgngu'llc‘a?ifyqugﬁBMﬁnum'exu/ BCIXI(? XAHO L= /%:

0) IIporpamMHoOe o0ecnieueHune

Microsoft Word

Web-cepsep Apache, PHP, CYBJ1 MySQL (open source).
3. OpenServer (open source).

N

4. XAMPP (open source).

B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHOPMALMOHHO-CIIPABOYHBIE CHCTEMBI:
1. D1ekTPOHHO-0UOINOTEYHbIE CUCTEMBI:
1.1. lludposoii o6pazoBaTensHbIN pecypc IPRSMart : snexrponHo-0ubirnoTedHas cucreMa
caut / OOO Kommanuss «Aii Ilm Ap Memma». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexum noctyma: mis 3aperucTpup. Mojb3oBaTenei. - TekcT :
ANEKTPOHHBIN.

1.2. O6pazosatensHas miathopma FOPAUT : 06pasoBaTenbHbIH pecype, dIEKTPOHHAS
oubmoTexa : caiit / OO0 Dnekrponnoe m3matensctBo IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum noctyma: Juist 3aperiucTpup. MoJib30Batelei. - TeKCT : AIeKTPOHHBIN.

1.3. Baza manHbIX «OnekTpoHHas oubaroreka Texauaeckoro BY3a (ObC «KoHcynmbTaHT
CTyZIEHTa») : DJEKTPOHHO-OMOMMoTeuyHas cuctema : cat / OOO Ilommrexpecypc. — Mockga,
[2022]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma: st 3aperucTpup.
MoJib30BatTeNel. — TEeKCT : AIIEeKTPOHHBIM.

1.4. KoncynpTaHT Bpava. DIEKTPOHHAs MEIUITMHCKas OnOIroTeKa : 6a3a JaHHBIX : CalT /
OOO Beicumiasg MmKoja OpPraHW3ald W YIOPaBJIEHUS 3IpaBOOXpaHeHUEeM-KoMIIEeKCHBIN
MEIUIMHCKUI KoHcanTuHr. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTA: JUIsl 3apETUCTPUP. TTOJb30BaTeNeh. — TEKCT : JIIEKTPOHHBIN.

1.5. bonpmas MenuuuHCKas OMOIMOTEKA : AIIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA © CAWT /
OOO Bbyxkar. — Tomck, [2022]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIH.

1.6. OBC Jlans : anexTpoHHO-OnOMmMoTeuHas cucrema : cailt / OOO ObC Jlanb. — CaHKT-
ITerepoypr, [2022]. — URL: https://e.lanbook.com. — Pexxum gocTyma: ajast 3aperdcTpHp.
MoJib30Batesield. — TEeKCT : IIEeKTPOHHBIM.

1.7. 3BC Znanium.com : 3JeKTpoHHO-OnOIMoTeuHas cucrema : caidt / OO0 3HaHUYM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum jgoctyma : Ui 3aperucTpUp.
noJsib3oBareneil. - TeKCT : ANeKTpOHHBIH.

1.8. Clinical Collection : nayuno-undopmanuontas 6asa nanasix EBSCO // EBSCOhost
. [mopran]. — URL.: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e97828f9f7e1%40sessionmgrl02 . — Pexum pgocTyna : JUisi aBTOPHU3.
I0JIb30BaTeeh. — TeKCT : JIIEKTPOHHBIM.

1.9. baza nannbIx «Pycckuil Kak MHOCTPAaHHBIWY : 3JEKTPOHHO-00pa30BaTeNbHBIN pecypc
IJIsl ”HOCTPAHHBIX cTyneHToB : cailT / OO0 Komnanus «Ai ITu Ap Menuay». — Caparos, [2022].
— URL: https://ros-edu.ru. — Pexum mocrtyma: [uisi 3aperdcTpHp. mosb3oBaTeneil. — Tekcr :
JJIEKTPOHHBIN.

2. KoncyabstantlIlintoc [DnekTpoHHBIN pecypc]: cpaBoyHas npaBoBas cucrema. /000
«Koncynprant [lmroc» - Dnekrpon. aaH. - Mocksa | Koncynsrantllmroc, [2022].

3. ba3pl 1aHHBIX EPUOAUYECKUX U3TAHUI:

3.1. baza mannbIx nmepuoanyeckux uznanuii EastView : anextponHbie xxypHaibl / OO0
NBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mocryma :
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JUISl aBTOPHU3. TIOJIB30BATENEN. — TEKCT © 3JIEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayunas osnekrpoHHas OuOimoreka : cadt / OOO Hayunas
Dnekrponnas bubmuoreka. — Mockga, [2022]. — URL: http://elibrary.ru. — Pexxum goctymna : mist
aBTOPU3. NOJIb30BATENEH. — TEKCT : 3EKTPOHHBIN

3.3. DnextponHas 6ubnmoreka «M3marenbckoro noma «I'pebennukoB» (Grebinnikon) :
anekTponHas oubmmoreka / OO0 U/ I'pebennmkoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum noctyma @ s aBTOpu3. moib3oBareneil. — TekcT :
JJIEKTPOHHBIH.

4. @enepajbHas rocyaapcrBeHHass nHopMmaunuoHHasi cucrema «HamuoHajabHas
3JIEKTPOHHAasi 0MOIMOTEKA : AIEKTpoHHAs OudimoTeka : caiit / ®I'BY PI'b. — Mockga, [2022].

— URL: https://H36.pd. — Pesxum nocrtymna : ans nosnb3oBareneit HayyHo 6ubnnoreku. — TekcT :
JJEKTPOHHBIN.
5. SMART Imagebase : nayuno-undopmanmonnas 6a3a nanueix EBSCO // EBSCOhost
[moprai]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum pocTyma © Ui aBTOPH3.
noJsib3oBareneil. — M3o0pakeHue : 3IeKTPOHHBIE.

6. ®enepaibHbie HHPOPMALMOHHO-00pa3oBaTe/IbHbIE TOPTAJIBI:

6.1. EnrHOe 0KHO JiocTyna kK 00pa3oBaTesibHBIM pecypcaM : heaepanbHbii mopTan . — URL:
http://window.edu.ru/ . — TekcT : 3IEKTPOHHBIIA.

6.2. Poccwuiickoe obpasoBanue : ¢peaepanbHbiii moptai / yupeaurenbr OTAY «DULTO.
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.

7. Obpa3oBaTesbHble pecypcebl Yal'y:

7.1. DnextponHas 6ubnuoreunas cucrema Yial'V : Moaynb «DJIEKTpOHHAs OMOIMOTEKa
ABUC Mera-ITPO / OO0 «/lata Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYNA . JUIS TOJb30BaTeiell HaydHOH OMOMMOTEKN. — TEKCT : AIeKTPOHHBIH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHUIIJIMHBbI:
Aynatopuu Ui IPOBEICHUS JICKIUKN (JICKITMOHHBIE aynuTopuu 3 Kopryca Yiul'y),
CEMHUHAPCKUX 3aHATHI (JIEKIHOHHBIE ayAuTopuu 3 Kopiyca Yiul'Y), nis BeIIOTHEHUS
nabopaTopHbIX pabOT U MPAKTUKYMOB (AuCIUIeiHbIe Kinacchl 1 kopmyca Yal'V), mist mpoBeaeHus
TEKYILETO0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluy (JIEKIIMOHHBIE ayTUTOpuu 3 Kopmyca Yal'V).
AyIuTOpUH YKOMIUIEKTOBAHBI CIEUAIU3UPOBAHHON MeOenbto, Y4eOHOU JIOCKOM.
Aynutopun Ans MPOBEICHHs JEKIUH 00OpyIOBaHBl MYIbTUMEIUWHBIM 00OPYAOBAHHUEM IS
npenocTaBieHus HHpopManuu Oonpmioi ayautopuu. lloMerneHuss s caMOCTOSTENBHOM
paboTel  OCHAIEHbl KOMIIBIOTEPHOW TEXHHUKOW C BO3MOKHOCTHIO MOJKIIOYEHUS K CETU
«UHTepHer» u olecredeHHWeM JOCTyNMa K JIIEKTPOHHONW HHEOPOMAaIMOHHO-00pa30BaTeNbHOM
cpene, 2NMeKTpOHHO-OnOIMoTeyHoi cucreme. IlepeueHr 000pyaOBaHMS, HCIOIB3YEMOTO B
y4eOHOM TpoIiecce, YKa3bIBAeTCs B COOTBETCTBHU CO CBEJCHHUSIMH O MaTepUATbHO-TEXHUYECKOM
obecreyeHny U OCHAIIEHHOCTH 00pa30BaTeIbHOTO MPOIIecca, pa3MeIIeHHBIMUA Ha O(QUIIHaTHEHOM

caiite Yal'V B paznene «CBenenusi 06 oOpa3zoBaTeNbHON OpraHu3aiumy.

13. CIIEHUAJIBHBIE YCJIOBUSA AJIA OBYYAIOIIUXCHAH C

OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3J0POBbs

B cnyyae HeoOXoauMMOCTH, OOydarolIMMCS U3 4YHCIA JHIl C OrPAaHUYCHHBIMH
BO3MOJKHOCTSIMH 3/I0pOBbsSI (IO 3asBJICHMIO OOYyYaloOIIerocs) MOTYT Ipe/ularatbCs OJHU W3
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CIICAYIOIIMX BApUAHTOB BOCHPUATHS HHGOpPMAIMM C YYETOM UX HWHAMBHIYaIbHBIX
NCUXO(HU3NIECKUX OCOOCHHOCTEH:

— JUIS JIMIL C HApyIISHUSIMH 3peHUs: B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA; WHANBHIyalbHbIC
KOHCYJIbTAllMM C TIPUBJICYCHHEM THUQIOCYPIONIEPEBOAUNKA; HHANBUAYaATbHbIC 3aaHus |
KOHCYJIbTaIlHH;

— JUIS JIULL C HApYILIEHUSIMHU CITyXa: B Ie4aTHON Qopme; B (popMe IEKTPOHHOTO JOKYMEHTA,

— UHAUBUAYAJIBHBIC KOHCYJIbTAalMUW C TIPUBJICYCHHUEM CYPAONCPECBOAYNKA; HWHIANBUAYAJIbHBIC

3alaHr U KOHCYJIbTAlluH,

— JI71s1 JIMIT ¢ HapYIIEHUSIMH OMIOPHO-/IBUTATEIBHOTO amiapara: B meyaTHoii popme; B popme
AIIEKTPOHHOTO JIOKyMEHTAa; WHANBHIyaIbHbIC 3aJIJaHHsI U KOHCYIbTALINH.

B cirydae HEO0OXOMMOCTH MCIIOJIb30BaHUS B yueOHOM rpoiiecce
YaCTUYHO/UCKITIOYUTETIFHO JTUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH, OpraHM3alus
pabotel IIIIC ¢ obywaromumucs ¢ OB3 u uHBanmugamu mperycMaTpUBAaeTCsl B 3JIEKTPOHHOM
MH(POPMAIIMOHHO-00pa30BaTEIbHON CpeZie C Y4eTOM WX WHAWBUIYAJTbHBIX TCHXO()H3HMUECKUX
0COOEHHOCTEH.

o
Pyuf y
Pa3pabotunk / noueHt kadenpel TTC bynaes A.A.
on b

% JIOJDKHOCTD dUO
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11. YYEBHO-METOJANYECKOE 1 WTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHDBI

B) 0a3bl JaHHbIX, nmbopMaunonno-cnpaBquLIe H IMMOUCKOBBIC CUCTEMBI:

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:

1.1. Iudposoit obOpazoBarenbHBIi pecypc IPRsmart : 31meKTpoHHO-OHOIHMOTEYHAS
cucrema : caiitr / OOO Komnanms «Ait Ilm Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: Juiss 3aperucTpHp. MoJib3oBaTeneit. - Tekcr :
JJIEKTPOHHBIH.

1.2. O6pa3osarenbras miatrpopma FOPAUT : 06pasoBaTenbHblil pecype, MEKTPOHHAS
oubnoTeka : caiit / OO0 Diexrponnoe u3garenbetBo «IOPAMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum moctyma: ajst 3aperucTpup. moJib3oBareici. - TeKCT : 3JIeKTPOHHBIMN.

1.3. baza gannbIx «2nekTpoHHas Oubnuoreka texunyeckoro BY3a (ObC «KoncynpTanT
CTYAEHTa») : AJIEKTpPOHHO-O0MOImoTeyHas cucrema : caidt / OO0 «Ilomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum nocryma: st
3apEruCcTpUp. MOJb30BaTeNeld. — TEKCT : ANEKTPOHHBIN.

1.4. KoHncynbTaHT Bpaua. DJIeKTpOHHAS MEIUIIMHCKas OubauoTeka : 0aza TaHHBIX : CailT /
OOO «Beicmiag mikoJia OpraHu3allud M YIpaBICHUS 3/ApaBooxpaHeHueM-KoMIuiekcHbIN
MEIUIMHCKUI KOHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum
JOCTYTA: JJIsl 3apETUCTPUP. MOTb30BaTENEH. — TEKCT : IIEKTPOHHBIM.

1.5. bonpirast MmenuuMHCKass OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMa © CalT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JOCTYTA: JJIsl 3apETUCTPUP. MOJb30BaTeNel. — TEKCT : 3IIEKTPOHHBII.

1.6. OBC Jlanp : snekrpoHHO-OMOMMOTEeUHas cucrema : calt / OO0 ObC «Jlaupy». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum fgocTyma: st 3aperucTpup.
MoJib30BatTeNiel. — TEeKCT : 3IIEKTPOHHBIH.

1.7. DBC Znanium.com : 531eKTpoHHO-OMOMMoTeuHass cuctema : cabt / OO0O
«3uannym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum mocryma : mis
3apEerucTpUp. MOJIb30BaTeNeH. - TEKCT : AIEKTPOHHBIN.

2. KoncyastautIliaroc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. / OO0
«Koncynbrant [Lntoc» - DnektpoH. naH. - Mocksa : KoncynbrantlIroc, [2023].

3. ba3bl JaHHBIX NePUOAUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: nayunas snekrponHas OuOmmoreka : cadt / OOO «Hayunas
Dnexkrponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum gocryna :
JUIsl aBTOPU3. MOJIb30BaTeNel. — TEeKCT : 3IeKTPOHHBII

3.2. DnextponHas 6uOmmoreka «M3marenpckoro poma «I'pebennukoBy» (Grebinnikon) :
anekTpoHHas OuOmmoreka / OOO W] «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum noctyma : uis aBTOpPH3. MOJIb30BATENICH.
— TekcT : 3neKTPOHHBIN.

4. ®epepanbHas rocylapcrBeHHass mHpopmauuoHHasi cucrema «HanuonaabHas
3JIEKTPOHHAasi OM0JIMOTEKA) : dJIeKTpoHHAs OnbnuoTeka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL: https://H36.pd. — Pexxum goctyna : 11 moip3oBareneil HaydHoi 6ubnuoreku. — Teker :
3JIEKTPOHHBIM.

5. Poccuiickoe o0pa3zoBanue : denepanbHbiii moptan / yupeautens OIAY «OULTO».
— URL: http://www.edu.ru. — TexkcT : 2IeKTpOHHBIHA.

6. ODuaexkrponHas OuOiauoreyHass cucrema Yal'¥V : wmoxynb «OIEKTpOHHAs
O6ubmmoTeKay ABUC  Mera-IIPO / OO0  «/lara Okcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : Juist ojib30BaTese HayqHOH OUOITHOTEKH. —
TeKcT : PNeKTPOHHBII.
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B) IIpodeccuonasibHbie 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1.1. Hudporoii obpazoBarenbHbiii pecypc IPRsmart : snexTpoHHO-0MOImoTeyHas cucrema :
caiit /OO0 Komnanwus «Ai [Tu Ap Menuay. - Capatos, [2024]. — URL:
http://lwww.iprbookshop.ru. — Pexxuim noctyna: uist 3aperucTpup. mojb3oBareiei. - Tekcr :
JJIEK-

TPOHHBIM.

1.2. O6pasosatenbHas mwiatdopma FOPANT : 06pa3oBaTenbHbIi pecype, SMeKTPOHHAs OHO-
nuoTeka : caiit / 000 DnexrporHoe u3gatenbetBo FOPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIN.
1.3. baza gansbix «2nekTpoHHas Oudnnoreka Texuuueckoro BY3a (ObC «KoHncynbTaHT cTy-
JICHTa») : 3JEKTPOHHO-OMOIMoTeyHas cuctema : caiit / OO0 IMonurexpecype. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum moctyma: ajist 3aperucTpyp. MoJIb-
30Batesield. — TeKCT : AIIEeKTPOHHBII.

1.4. KoHcynbTaHT Bpauda. DJIEKTpOHHAs MEIUITMHCKass OnbnroTeka : 6a3a JaHHBIX : cailT /
OOOBsIcHIas MmKoJa OpraHUu3alyy U YIIPaBICHHS 3/IpaBooXpaHeHneM-KOMIUIEKCHBIN MeTUIIVH-
CKuit KoHcanTUHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pesxum mocryma: s
3apEerucTpUp. MoJib3oBaresend. — TeKCT : ANEeKTPOHHBIN.

1.5. bonpuras MmeauIMHCKass OMOIMOTEKA : SIIEKTPOHHO-O0nbOIHMoTeuHas cucrema : caiit / OO0
bykan. —Tomck, [2024]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: st 3a-
perucTpup. nojab3zoBateneil. — TEeKCT : 3JIeKTPOHHBIMN.

1.6. OBC Jlans : anekTpoHHO-O0MOMMOTEeYHas cuctema : cait / OO0 OBC Jlanb. — CaHKT-
[etepOypr,[2024]. — URL.: https://e.lanbook.com. — Pexxum gocTyma: 1t 3aperucTpup. MOJIb30-
Bateneil. — TeKCT : 3MeKTPOHHBIM.

1.7. OBC Znanium.com : 3JIEeKTpOHHO-0nOMMoTeuHas cuctema : caidt / OOO 3HaHUyM. -
Mockaa, [2024]. - URL.: http://znanium.com . — PeskxuM A0CTyma : [J1s1 3apETHCTPHP. MMOJIB30BaTE-
JIer. - TeKCT : ANeKTPOHHBIN.

2. KoncynwrantlImtoc [DnekTpoHHBIH pecypc]: cipaBouHas mpaBoBas cucrema. /000
«Koncynbrant [Lntoc» - DnektpoH. nan. - Mocksa : Koncynbrantltoc, [2024].

3. eLIBRARY.RU: nHayunas anekrponHas oubmmoreka : cait / OO0 «Hay4nas DaeKkTpoH-

Has bubaroreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum poctyna : Uit aBTOpH3.
oJb30Barened. — TeKCT : 3JeKTPOHHBIN

4. ®epnepanbHas rocyaapcTBeHHas HHpopMalmoHHas cuctema «HamronanbHast 31ex-

TpOHHas OMOIMOTEKa» : dNeKTpoHHas 6ubnauoreka : caiit / ®I'BY PI'b. — Mockaa, [2024]. —
URL: https://u36.pd. — Pexxum noctyna : 11st moap3oBaTeneil HaydHoH 6ubianoTeku. — Teker :
3JIEKTPOHHBIM.

5. Poccuiickoe oOpazoBanue : penepanbubiii noprain / yupenutenb OI'AY «DULTO». —

URL.: http://www.edu.ru. — TeKcT : 3JeKTPOHHBIIA.
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