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1. OEJIX U 3AJAYU OCBOEHUA JUCHUIIJINHBI:

Llesin ocBOeHUsI TUCHMIIMHBIL: (OPMUPOBaHUE OOIIEKYIBTYPHBIX B TPO(PECCHOHATBHBIX
KOMIIETEHIMH, HEOOXOAMMBIX JUIS pealn3alud MHPOPMALNOHHO-aHATUTUYECKONH W Hay4YHO-
HCCIIEI0BATEILCKON NEATEIbHOCTH.

3agauu ocBOEHUS IMCHHMILIMHBI: IPUOOpPETEHNE B paAMKaX OCBOCHHUS MPEAYCMOTPEHHOTO
KypCOM 3aHSTUH CIEAYIOIIUX 3HAHUM, YMEHUN U HABBIKOB, XapaKTEPHU3YIOLUIUX OINPEACIEHHBIN
ypOBeHb C(hOPMHUPOBAHHOCTH IIEJICBBIX KOMIETCHIINHN (CM. moapooOHee 11.3):

1) 3Hath:
— CTPYKTYpHI IPOrPaMMHOI0 00eCIIeUeHus;
— aJIropuTMbl 00pabOTKM YMCIOBOW U TEKCTOBOM MH(OpMaIINH;
— CpeACTBa pealu3aly AITOPAUTMOB Ha A3BIKE IIPOrPaMMHUPOBAHMS;
— HOBEMILIKX HaNpaBJIEHUH B 00JACTH TEXHOJIOTHI MPOrpaMMHUPOBaHMS;
—  SI3BIKM IIPOrPaMMHUPOBAHUS U METO/IbI Pa3pabOTKH aIrOpUTMOB

—  COCTaBIISITh AJITOPUTM PELIEHHUS 3a1auu

—  IpaBUJILHO (OPMYIHPOBATH TPEOOBAHMS K MApAIUIEIBHBIM U PaclpeaeIeHHBIM
[porpaMMam B COOTBETCTBHH C allllapaTHBIMK PECYPCAMH;

—  IPOM3BOIMTH JCKOMIIO3UIMIO 3a1a4H;

—  pealn30BBIBATh MApAIIEIbHBIE AITOPUTMBI;

3) BuageTh:

— HaBBIKAMH PabOTHI C Pa3IUYHBIME HH()OPMAIHOHHO-KOMMYHHUKAIIMOHHBIMH
TEXHOJIOTHSIMH;

— HaBBIKaMH POTPAMMHPOBAHHUS B COBPEMEHHBIX CPE/Iax.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII:
JMuctunnuna «[lapannensHoe TPOrpaMMHUPOBAHKME» OTHOCUTCA K YHCITY TUCHUTIIAH
omoka b1.B.1./1B.06.02, npenqna3HadeHHOT0 ISl CTYACHTOB, O0YUYaOIMIUXCS 110 HAMPABJICHHIO:
11.03.02 MHbOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH U CHCTEMBI CBSI3H.
JIy1s1 yerentHoro u3y4eHusl TUCIUTUIMHBI HE0OX0 UMbl 3HaHHS 1 YMEHHUS, TPUOOPETEHHBIC
B pe3yJbTaTe OCBOCHHUS KypcoB «JIMCKpeTHass MareMaThKka W MaTeMaTH4ecKas JIOTHKay,
«MHdopmatrika W TPOrpaMMHUPOBAHKME» M TIOJHOCTHIO WM YacCTUYHO C(HOPMHUPOBAHHBIEC
xommeTenuu 11K-6.
OCHOBHBIE MTOJI0KEHUS TUCIHUIUIAHBI UCIIONIB3YIOTCS B TATBHEHIIIEM ITPU U3YUEHUHN TaKUX
JTUCITUTLINH KakK: «basbl JaHHBIX», « TeXHOJIOTHS POrpaMMHUPOBAHHSI.

3. IEPEYEHbD INIAHUPYEMBbBIX PE3YJIbTATOB OBYUEHUSI 11O
JUCHHUILIMHE (MOAYJIH0), COOTHECEHHBIX C

IJIAHUPYEMbBIMHU PE3YJBTATAMU OCBOEHUS OCHOBHOM

MPOP®ECCHUOHAJBHON OBPA3OBATEJBLHOM ITPOT'PAMMBI

Ilepeyens MIaHUPYeEMBbIX pPe3yabTATOB 00y4YCHHS 1O
AUCHHUILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHANKATOPAMH
JOCTHKEHHAS KOMIIeTEeHIInH

Kon n HammeHOBaHMe
peajn3yeMoii KOMIeTeHIHU

IK-11

Cnoco0eH ocylIecTBIATh 3HATh:

aIMUHUCTPUPOBAHME CETEBBIX | — CpeACTBa  pealM3allud  QITOPUTMOB  HA  s3BIKE
HOJICUCTEM pOTrpaMMHUPOBaHUS;

HH(bOKOMMyHHKaHHOHHBIX
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IlepeyeHb NIAHUPYEMBIX Pe3yJILTATOB 00yUeHUsI MO
AUCHUILINHE (MOIYJII0), COOTHECEHHBIX ¢ MHAUKATOPAMM
JIOCTHKEHUSI KOMIIeTeH Uit

Koa n HamMeHOBaHMe
peaiu3yeMoil KOMIIeTeH U

CHCTEM W/MJII UX — HOBEMIIMX HampaBJeHUH B O0JACTH  TEXHOJIOTUH
COCTABJISIFOLIUX IIPOrpaMMHUPOBAHUS;
— S3bIKM NIPOrPaMMHUPOBAHUS U METOJbl pa3pabOTKU
AITOPUTMOB;
Ymers:

— HpOI/ISBOI[I/ITB JCKOMITO3UIIHIO 3a1a4U,
— peaﬂI/ISOBI)IBaTI) HapaJ'[J'ICJ'IBHBIG aJ'IFOpI/ITMI)I;
Bmagers:
— HaBBIKaAMHU HpOFpaMMI/IpOBaHI/HI B COBpeMCHHI)IX cpenax;

3HaTh:

[K-12 —  CTPYKTYPBI IPOrPAaMMHOTO 00eCTIeUeHH;

— aJuropuT™Mbl  O0OpabOTKM  YHCIOBOM U  TEKCTOBOH
Criocob6eH k

uH(popMaIuu;

AIMUHACTPUPOBAHMUIO CPENICTB |y, .
obecrieueHus: O€30MaCHOCTH )

—  COCTaBJISITh aJITOPUTM PEIICHUS 3a4a9n
YIQJIEHHOTO JIOCTYIIa

— MpPaBUIBHO dbopmyupoBaTh TpebOBaHMS K

(oTIepaliMOHHBIX CUCTEM U
CTICIMATM3UPOBAHHBIX
MIPOTOKOJIOB)

napayieIbHBIM ¥ PaclpeeICHHBIM TporpaMMaM B
COOTBETCTBHUU C amlTapaTHBIMH PECypCaMH;
Bnaners:
— HaBBIKAMU IIPOTPaAMMHUPOBAHUS B COBPEMEHHBIX CpEliax;

4. OBIIASA TPYAOEMKOCTDH JUCHUIIJIUHBI
4.1. O6beM TUCHUILITHHBI B 32a4€THBIX eUHUIAX (Bcero) 4
4.2. O0beM TMCUMILTHHBI 110 BUAAM YueOHOM padoThl (B 4acax)

®opma o0yueHus: ouHas

Buna yueOHo# padoThl Kosn4yecTBo 4acoB
(popma o0yueHHsI 0UHAA)
Bcero no niiany B 1.4. o
cemMecTpam
7
1 2 3
KonTakTHas pabota oOydaromuxcs ¢ 36 36
npernojiaBaTesieM B cooTBeTcTBHU ¢ YII
AynUTOpHBIE 3aHATHSL: 36 36
Jlexuu - -
CeMuHapbl U IPaKTHUYECKUE 3aHATUS 18 18\18*
JIaGopatopHble pabOThl, IPAKTUKYMBbI 18 18\18*
CamocrosTenbHas pabora 36 36\36*
dopma TeKyIero KOHTPOJIs 3HaHUH U KOHTpouid | TecTupoBaHue, TectupoBanue,
CaMOCTOSITEJIbHOM paboTHI orpoc OIIpoc
Kypcosast pabota - -
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Buel npomexxyTOUHOM aTTecTalny (3K3aMeH, 3a4€T 3a4éT
3a4er)
Bcero yacoB 1o JUCLUILUIMHE 72 72

4.3. ConepxxaHue TMCUMILTHHBI (MoayJisi.) Pacnpenesienue 4acoB no reMaM M BUJIaM
y4eOHoi1 padoThI:

®opma o00yueHus: ouHas

Buabl y4eOHbIX 3aHATHII ®opma
AyauTopHBbIE 3aHATHSA 3ansn TEKYILEero
Hassamme . Il remaaeic JlaGoparo | TusiB | CamocTo | konTpOIN
a3/1€JI0B U TeM cero cKHe PHBIC HHTEP LSS 3SHAHUI
P Jlekunn padoThl, aKTHB Has
3aHATHS, N
NMPaKTHKY HOW paGora
CeMHHAapBbI
MbI dopme
1 2 3 4 5 6 7
[ousitue 8 - 2 2 2 4 TectupoBa
BBICOKOTIPON3BOINT HHE,
eabHbIX [IBC
(BIIBC). onpoc
[MapaieabHbIe 8 - 2 2 2 4 TectupoBa
aJITOPHTMBI. HHE,
oTIpocC
AnropurMuzanus 8 - 2 2 2 4 Tectupora
napaiebHbIX HHE,
BBIYHCJICHUIA. orpoc
CpenctBa 8 - 2 2 2 4 Tectupora
pa3padoTku HUE,
napaienbHbIX orpoc
BBIYHCJICHUI ¢
HCIO0.JIb30BaHHEM
MOTOKOB (HUTei)
KoJa.
CpenctBa 8 - 2 2 2 4 Tectupora
pa3paboTku HHUE,
pacnpe/esieHHbIX
BBIYHMCICHUH. onpoc
IIporokoa n 8 - 2 2 2 4 Tectupora
oudaunorexu MPI. HHUE,
Ompoc
CpencTsa cosgaHust 8 - 2 2 2 4 Tectupora
1 OTJIAAKH HHE,
napauielbHbIX
ompoc
3aJa4.
SI3pik OCCAM, 8 - 2 2 2 4 Tectupos
KOHCTPYKUUH aHUCE,
SI3bIKA, IOHATHE
orpoc
MPOLIECCOB,
KaHAJI0B.
Yaanennole 8 - 2 2 2 4 Tectupon
BBI30OBbI IIPOLIEAYP. aHUCE,
0Tpoc
Hroro 72 - 18 18 18 36 -
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5.COAEP KAHUE JUCHUJINHBI (MOAYJISA)

Tema 1. ITonamue evicoxonpouszsooumenwvuvix IIBC (BIIBC).

3amaun gucuMiuimHbel. Kinaccudukanus napajulenbHbIX BbIYMCIEHUN 10 DIUHHY U
Kpumnamapdu. CriocoObl MOBBIIEHUS MPOU3BOIUTEILHOCTH KOMIIBIOTEpA: KOHBEHEpH3alus,
KAUIMPOBAaHUE KOMAHJl U JAHHBIX, YBEIMYEHUE KOJMYECTBA PETHCTPOB, CYyHEPCKAISIPHOCTh U
MHUKPOCYIIEPCKAIIPHOCTh MPOIECCOPOB. Mozieiau MHOTOMNPOLIECCOPHBIX CHCTEM (IIEPEXO] OT
RAM k PRAM), nokanbHas naMsTh, MOAYJIH C IIMHHOW CBA3bIO, pasjeisemMas o0Ias maMsrhb.
Tomnonornn MexxMo1yJIbHOM CBSI3U: IIMHA, IBYMEpPHAsi CETKa, TUIEPKYO, 1€peBbs (B T.4. TOJICTHIE
JIepeBbsi), KOMMYTUPYIOIIUN Trpad. ApXHUTEKTypa CyNEepKOMIBIOTEPOB. TpaHCIbIOTEpHbIE
CeTeBbIE AapXUTEKTYphl. PacmpeneneHHble CHUCTEMBI: KIACcTepbl M CETH (AMHAMHUYECKUE,
cTaTuuyeckue). MeTpuueckre XapakTepUCTUKH BBIYUCIUTEIbHOW ceTu: Jluamerp, CBSA3HOCTH,
IIMPUHA CEYEHUSs, MOTOK 4Yepe3 CeYeHHe, CTOMMOCTb. OLEHKH METPUK I PAa3JIMYHBIX CETEH.
Jlornueckast u ¢pusnueckas opranuzauuu [IBC. CepuanuszyeMocts, TpeOOBaHHS KOT€PEHTHOCTH,
CTOMMOCTb NMEPECHIIKY B apauIeIbHBIX cucTeMax. MapupyTu3anus.

Tema 2. Ilapannenvusvie anzcopummeol.

OTnuums mapayuiebHBIX aJTOPUTMOB OT TOCIEA0BATEIbHBIX anropuTMoB. [locTaHoBKa
3a/1auu pacnapaiyIeIMBaHUs CYIIECTBYIONINX CEPHATBHBIX alropuTMoB. [Ipumep cymMmmupoBanms
MaccuBa. Peanmuzamus mapaieNbHBIX QJITOPUTMOB C HCIIOJIB30BaHWEM TPOIeccoB. Bumbl
MEXKIIPOIIECCHOM KOMMYHUKAIMK (CHUTHANBI, cemMadopbl, pasaensieMas TmaMsATh, KaHaJbI,
coobmienust). Onenka >PGEeKTUBHOCTH aIrOpUTMa ¢ y4eTOM BPEMEHH JOCTaBKU KOJa U JaHHBIX
BBIYHCIUTEIPHOMY y3i1y. 3akoHbl Ampana. llemecooOpaznocTs pacnapaienuBanus. Kak
aHAJIM3UPOBATh 3aBHCUMOCTh JaHHBIX W KOJa B IOcienoBaTenbHOM mnporpamme. Ilopsmox
BBIYUCIICHUH, Tpad 3aBucUMOCTH. Mojenb «rpy6oit cuibiy. [Ipumepsr pemennii aiiss PRAM, BSP,
LogP. IlpeoGpa3oBanus mapaiienu3anydyd MUKIOB. JlocTaBka JaHHBIX, OTOOpakeHHE MacCHBa
JTAHHBIX Ha PacTIpeIeIICHHYI0 CUCTEMY, H30BITOYHOCTh. Bimsinue anmapaTtHoit peanusanuu PRAM
1 po0IeMbl KOT€pPEHTHOCTHU JaHHBIX. MOJieNTi KOHKYPEHTHOM U UCKITIOUUTEIbHOM MPUMUTUBHBIX
orepanuii ¢ namsateio (EREW, CRCW, CREW, QRQW).

Tema 3. Ancopummuszayusa napanieaibHovIX 6bl1UUCCHUIL.

[Tpunmun «Pa3aensii-u-snactByii». Buabsl 1eKOMNIO3UIMKU 3a]]a4u: 110 JAaHHBIM, 110 KOIY,
10 BBITIOJHEHUIO, KOMOWHHMpOBaHHBIE. [Ipumeppl paznmuuHbIX Aekommo3uiuii. CopTHPOBKA,
BBIMTYKJIbIE O0OJIOYKHM, MAaTPUUYHBIC OMEpPALMH: MPUMEPHI JIEKOMITIO3MIIMH PEKYPCHUBHOTO BHJIA.
MatpuvHble OmNepanuu: NpUMEp JACKOMIIO3UIIMKM I10 JaHHBIM, OJHO-, JIBYX- W TPEXMEpPHOE
pazOueHus.

Tema 4. Cpeocmea pazpadomku napannenbHvlX ebI4UCACHUIL C UCNOb306AHUEM
nomokKoe (humeit) Kooa.

[Ipoueccel u moToku (HUTK) ynpasienus. [lonstue nponecca. [Iporecchl ¢ moaaepxkon
MHOTOMOTOYHOCTH. JlucmeTtuepuszamusi mnporeccoB. [luHamuueckas M CTATUCTHYECKas CBS3b
MEXIy HpOLEccOpoM U odepenpto. Benymue u paszaenseMble IIaHUPOBIIMKH IPOLIECCOB.
BsaumoseiicTBue MIIaHUPOBIIUKA CO CTPYKTYPaMU CUCTEMHBIX JIaHHBIX U TpUMUTUBOB sifjpa OC.
CoctaB u (yHKIMH AucleTYepa M CHCTEMHBIX YMPABJISAIONIMX MPOrpaMM — MPOTPamMMBbl
WHUIMATH3AINH, MPOrpaMMbl TaMHUPOBAHHS, MPOrPAMMBI YMPABICHHUS BOCCTAHOBJICHUSMHU.
KpatkocpouHoe mnaHupoBaHUE TMIPOLIECCOB U IOTOKOB B MHOTONPOLECCOPHOM CHCTEME.
CocraBnstomue sapa 1 nojp3osatens B mpoueccax B UNIX. Curnansl kak nmpocTeime cpeacTsa
KOMMYyHHUKanuu. KoOMMyHUKalMsi W CHUHXPOHM3AIMs TMPOIECCOB B  EHTPATU30BAHHBIX
apXUTEKTypax, OCHOBHbIE TMOHATUS U ONpeAeNeHUs. 3ajgadya Mepeladd JaHHBIX MEXIy
MpoleccaMu  «UUTaTeNb-nucaTenby. Tynuku. Mopaenu Juisi aHaiM3a CBONCTB ACHHXPOHHBIX
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nporeccoB. Anroput™ JuiikcTpsl 1i1st 3anaun 06 obemaromux ¢unocodax. [Tonstue TynukoBon
CUTyalluu U criocoObl 00prObI ¢ Heill. APl MOTOKOB BBINOMHEHUsT (PUPMBI Sun M ONpeneeHus
POSIX. Cunxponu3zanusi TOTOKOB BBIITOTHEHHS: B3aUMOUCKITIOYAIONMEe OJJOKUPOBKHU, YCIOBHBIE
IepeMeHHbIE, Oapbephl, OJIOKUPOBKU YTEHUS-3AIIHCH.

Tema 5. Cpeocmea pazpabomku pacnpeoeneHHblxX 6blUUCAeHU.

CpencrBa pa3paboTKH pacipeie/ICHHbIX BBIYUCIEHUH C NCIIOJIb30BAHUEM MTapalIeIbHON
BUpTyasibHOM MammHbl PVM. Hcnionb3oBanme ¢ynkmuiit oudarnorexu Pvmlib. Cocta Gpynkimii.
Kommwrsanus u 3amyck nporpamm B cpeae PVM.

Tema 6. IIpomoxon u oubnuomexu MPI.

CoctaB (QyHKUMH, THUNBI JaHHBIX, oOpraHu3anuss oOMeHa JaHHbIMU. [Ipumep
ucrnonb3oBanuss O6ubnuoreku MPI. Cpena BwemonHeHuss LAM. VYcraHoBKa, HCIOJIb30BaHHE
(KOMTIUTISLIUS U 3aITyCK IPOrpaMM, KOH(GUTYpaIusl BHIYUCIUTETHON CUCTEMBI).

Tema 7. Cpeocmea co30anusn u OomaaodKu napaiieibHulx 3a0au.

Tpancnsuus, KOMIIOHOBKA, 3arpy3Ka 3a71ad. S3pIK1 apauieIbHOTO TPOrpaMMHUPOBAHUS U
cpedabl MPOrpaMMHUpPOBaHUs. PacliMpeHHs CTAHAAPTHBIX S3BIKOB NPOTPAMMHUPOBAHUS JISI
co3nanus napauienbHbix nmporpamMm. CILK, mPC. JlonoJHUTENBHBIE ONEPATOPhI, UX CUHTAKCUC
u ceManTnka. OCOOEHHOCTH pean3aliuii ¥ MpUMePhl MPOrPaMMHUPOBAHMUSL.

Tema 8. Azvik OCCAM, koncmpyKyuu a3vlKa, NOHAMUE NPOUECCO8, KAHAI08.

[IpoucxoxaeHue si3plka W €ro MEepeHOC Ha HETpaHCHbIOTepHble cUCTeMbl. [Ipumepsl
MIPOCTHIX MPUIIOKEHHH, 0TOOpaKaIOIIKUX KOHBEHEepHYI0 00paboTKy naHHbIX. [IprMep ymMHOKeHuUs
MaTpuilbl Ha BeKTop. [Iporiecc mocTaBk JaHHBIX B BBIYUCIUTENbHBIN y3e. [Iporneccsi-3armymku.

Tema 9. Yoanennwie 6v1306bt npoueoyp.

BrIiCOKOypOBHEBBIMT M HU3KOYpOBHEBBIM HHTepdeiic mporpammupoBanus. XDR-
npeoOpa3oBaHus, ayTeHTU(PUKALIMS, ITUPOKOBEIIATENbHBIN pekuM. Mcronp3oBaHe TEXHOIOTHI
DCOM u CORBA st co3panust pactpee/IeHHbIX TPIIoKeHUH. SI3bIK onucaHus nHTepdericoB
IDL.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHATHUM

Tema 1. IlousiTue Boicokonpoussoauteabubix [IBC (BIIBC) (popma npoBenenus —
CEMHUHap)
Bonpocsl o Temam pasgeJia
1. 3apayu TUCUUTUIMHBIL.
2. Knaccudukanus napaiinenbHbix BerarcieHuit no ®nunny u Kpumnamspdu.
3. CrnocoObl MOBBIIIEHHS POU3BOIUTEIHLHOCTH KOMITbIOTEpA: KOHBEHEpHU3aIlus,
K3UIMPOBaHUE KOMaH/ U IaHHBIX, YBETUUEHHUE KOJIUYECTBA PErHUCTPOB,
CYNEPCKAISIPHOCTh U MUKPOCYIIEPCKAIIPHOCTD MTPOLIECCOPOB.
4. Mojenu MHOTOIIPOLIECCOPHBIX CUCTEM
Tema 2. IlapaJuiesibHbIe AJArOpUTMBI (POpMa IPOBEIECHUS — CEMHHAD)
Bonpocsl mo Temam pa3jaena
1. Ornuuus napajuienbHBIX AITOPUTMOB OT MOCIEI0BATENbHBIX AITOPUTMOB.
2. TlocraHoBKa 3a7jauu pacrapalijieIMBaHUs CYIIECTBYIOIINX CEpUATbHBIX
aJITOPUTMOB.
3. Peanuzanus napanienbHbIX aTOPUTMOB C UCIIOJIB30BAHUEM IPOLIECCOB.
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4. Buapl MEXIPOLIECCHOW KOMMYHUKAIUU.
Tema 3. AnropurMu3anusi napajijiejbHbIX BhIYHCIeHHI ((hopMa IpoBeICHUS —
ceMHUHap)
Bonpocsl mo remam pazaena
1. Tlpunuun «Pa3zgensii-u-BnacTByin».
2. Bwujpl J€KOMITO3UIIAN 33]]a9H: 110 TAHHBIM, TI0 KOJY, IO BBITIOJHEHUIO,
KOMOMHHPOBaHHbIE.
3. CopTtupoBKa, BEITYKJIBIE 000JIOYKH.
Tema 4. CpencrBa pa3padoTKH napauieibHbIX BBIYUCIEHU ¢ MCTI0Jb30BAaHUEM
NOTOKOB (HUTeil) Koaa (popma poBeieHUsI — CEMUHAP)
Bonpocsl mo remam pazaena
1. Tlpoueccel ¥ MOTOKU (HUTH) yIIPABICHMUSL.
2. TlousaTtue mporecca.
3. TIpormecchl ¢ momaepKKOH MHOTOIIOTOYHOCTH.
4. Jlucnerdepusaius MporeccoB.
5. JluHamuyeckasi M CTaTUCTUYECKAsI CBSI3b MEXTy IMPOLIECCOPOM U OUYepEIbIo.
Tema 5. CpencrBa pa3padoTku pacnpeeieHHbIX BbIYMCIeHUH (hopma mpoBeaeHUs
— ceMHuHap)
Bomnpocsl mo Temam pasjesia
1. CpeacrtBa pa3zpaboTKu pacrpene’eHHbIX BBIYUCIEHUHN C UCIIOIb30BAHUEM
NapajuieIbHON BUPTYalIbHOM MamuHbel PVM.
2. HUcnonw3oBanue ¢pyHKmit Ondmmorexkn Pvmlib.
3. CocraB QpyHKITUH.
4. KoMmwisiius ¥ 3amyck nmporpamm B cpeae PVM
Tema 6. IIporokoa u 6udauorexkn MPI (popma mpoBeneHust — ceMuHap)
Bomnpocel mo Temam pasaesa
1. CocraB ¢hyHKIMHA, TUTTB JAHHBIX, OpPraHU3aIds OOMeHa JaHHBIMH.
2. Cpena Beimonnenus LAM.
Tema 7. CpeacTBa co31aHuUs U OTJIAIKH NapaLieJIbHBIX 3a1a4 ((hopma npoBeeHns —
CEMUHap)
Bonpockl o Temam pasjaesa
1. Tpancnsuusi, KOMIOHOBKA, 3arpy3Ka 3a/1ad.
2. SI3pIku mapajyuIenbHOrO MPOrpaMMHUPOBAHUS U CPEJlbl POrPaMMHUPOBAHUS.
Tema 8. SI3pik OCCAM, KOHCTPYKIIUM SI3bIKA, IOHATHE MPOIECCOB, KAHAJIOB
(dbopma mpoBeieHUST — CEMUHAP)
Bonpocsl o Temam pasgeJia
1. TlpoucxoxaeHue sA3bIKa U €ro NePeHOC Ha HETPAHCIBIOTEPHBIE CUCTEMBI.
2. Tlpomecc 10CTaBKH NaHHBIX B BEIUMCIUTEIbHBIN y3€ll.
3. TlpomecchI-3araymiKu.
Tema 9. Ynanennbie BbI30BbI Mpouenyp (hopma npoBeeHUsS — CEMHHAP)
Bonpocsl o Temam pasgeJia
1. BricokoypOBHEBBIN 1 HU3KOYPOBHEBBIN HHTEP(DENC TPOrpaMMUPOBAHUS.
2. XDR-npeoOpa3oBaHus, ayTeHTU(PHUKALNSA, INIHPOKOBEIATEIbHBIN PEXUM.
3. Hcnons3oBanue texnonoruit DCOM u CORBA s co3nanus pacnpeaeneHHbIX
MIPUIOKEHUHN.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

JlabopaTopnasi paGora Ne 1
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MuHuCTEpCTBO HayKHU U BRICIIEro 0Opa3oBanusi PO

o o Dopma
VYIbIHOBCKUI rOCY1apCTBEHHbIA YHUBEPCUTET

®-Paboyast mporpaMMa IUCIHUILUINHEI

Ilenp — nmate mpencraBieHHE O MOCTPOCHUM IPOCTHIX IApaJUIEIbHBIX IIPOIPaMM Ha SA3BIKE
napajuiebHoro IporpammupoBanus MPI; mpencraBieHue o napauleabHBIX IpOrpaMmax,
HaCTpauBa€MbIX HA pa3Mep BBIYMCINUTEIBHOM CHCTEMBI, KaK Ha IlapameTp; 3aKpenuThb
MIPaKTUYECKOE OCBOCHHE (DYHKLHMH MapHBIX B3aUMOAECHCTBHM MeEXIy BETBAMM IapasuieIbHOU
[IPOrpaMMBbl.

3ananue 1. IIporpammupoBaHue KOHBeHeEpa.

BetBb 0 nmepecbuiaeT HEKOTOphIE JaHHBIE BETBU 1, BETBb | MPUHSATHIE JaHHbBIE TIEpEacT BETBU 2,
BETBb 2 NPUHATHIE JaHHBIE MepedaeT BETBH 3 M T.A. MO LENOYKE YyBEJIWYeHUs HoMmepos. U,
HakoHell, BeTBb () IPUHUMAET MepechblIaeMble JaHHbIE OT BETBU Size-1 ¥ BHIBOJUT HA SKpaH CBOM
HOMEp W NpUHATHIE AaHHble. T.e. mepecbuika MHGOPMALUU O KOJbIy KOMIbIOTEPOB. B 3TOM
IpUMepe MporpaMMmy ajJropuTMa HY»KHO HamlucaTh HAaCTpauBaeMOW aBTOMAaTHYECKHU Ha pasmep
BBIYMCIIUTENIBHON CHCTEMBI, T.€. aJTOPUTM HE JOJKEH 3aBUCETh OT 4YHCIAa KOMIBIOTEPOB U
IIporpamma J0JKHa 3allyCKaThCs Ha JIF0OOM JOIYyCTHMOM KOJIMYECTBE KOMIIBIOTEPOB.

3aganue 2. [IporpaMmmMupoBaHHE KOJBIEBBIX CIBUTOB JAHHBIX

Bce BeTBM OJHOBPEMEHHO NEPECHUIAIOT HEKOTOPBHIE CBOM JIAHHBIE BETBAM C HOMEpamMu Ha
eIMHUIlY OOJIBIIMMH, YeM Iepeaaronine BeTBU. T.e. mepechuika MHPOpPMAIMKU BIOJIb KOJbIA
KOMITBIOTEPOB, CM. PUCYHOK HMKE. B 3TOM npumepe mporpammy ajaropuTMa HY»KHO HaIucaThb
HacTpauBaeMOW aBTOMAaTUYECKN Ha pa3Mep BBIYMCINTEIbHON CUCTEMBI, T.€. AITOPUTM HE JI0JKEH
3aBHCETh OT YMCJa KOMIBIOTEPOB U IpOrpamMma JOJDKHA 3allyCKaTbcs Ha JHOOOM JOIyCTUMOM
KOJIMYECTBE KOMIIBIOTEPOB.

A » B
0 ) ( 1
B A
A
A 4
A B
3 ) ( 2
OcHoBHbIC QyHKIUH B ¢ A

Cucrema MPI sBiseTcs OCHOBHBIM CpEICTBOM IPOTPAMMHUPOBAHHS TaKHX COBPEMEHHBIX
BBICOKOIIPOM3BOIUTEIILHBIX MYJIbTHKOMIIbIOTEPOB, Kak Silicon Graphics Origin 2000, Cray T3D,
Cray T3E, IBM SP2 u muorux npyrux. MPl paGoTtaeT Ha cambIX pa3HBIX apXHUTEKTypax
MYJBTUKOMITBIOTEPOB, KaK ¢ paclpeieIeHHON MaMsIThlo, TaK U ¢ pazjenseMoil naMareio. Kpome
toro, MP| pabGotaeT Ha ceTsIX KOMIbBIOTEPOB (KJIAacTepax) OJHOPOAHBIX U TE€TEPOTrEHHBIX.
KosngyecTBO KOMITBIOTEPOB B CETU MOXKET OBITH OT 01HOTO U Oosee. Baxueliel 0coOeHHOCThIO
MPI sBnsieTcs TO, UTO MMOJIB30BATENb PU HATMCAHUYU CBOMX MapajlIeNIbHBIX IPOrpaMM He JO0JKEH
YUUTBIBATh BCE 3TH ApXUTEKTYPHBIE 0COOEHHOCTH KOHKPETHBIX MYJIbTHUKOMIIBIOTEPOB, TOCKOIBKY
MPI mpenocraBiseT mNOIB30BATENIO BHUPTYAJIbHBI MYJIBTUKOMIBIOTEP C pPaCHpeeIeHHON
NaMATHIO U C BUPTYaJIbHON CEThIO CBSI3U MEXJy BUPTYalIbHBIMU KOMIbIoTepamu. [lonb3o0Barens
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3aKa3bIBACT KOJIMYECTBO KOMIBIOTEPOB, HEOOXOAUMBIX JUISl PELICHHUS €T0 33/1a4M, M ONpEIesieT
TOIOJIOTHIO CBSI3€M MeXIy 3TUMU Kommbiorepamu. MPI peanusyer 3TOT 3aka3 Ha KOHKPETHOM
¢usnveckoit cucreme. OrpaHUYeHHEM SBISIETCS OOBEM OINEPATHMBHON MaMATH (PU3NYECKOTO
MYJBTHKOMITIOTEpA. TakuM o00pa3oM TOJb30BaTellb paboOTaeT B BHUPTYAJIbHOW Cpeae, YTO
o0ecrieunBaeT MepeHOCUMOCTb €T0 MapayieNbHbIX porpamMm. Cucrema MPI ipencrasisier coboit
OMOIIMOTEKY CPENICTB MapaJIeIFHOTO MpOrpaMMupoBanust i si3bikoB C u Fortran 77.

Metoabl pacnapa/uieIMBaHUs] M MOJeJIM IPporpaMm, noaaep:;kusaemoie MPI

OpHolt W3 1menel, mpeciaeayeMbIX MPU PEIICHUH 33/1a4 HAa BBIYHUCIUTEIBHBIX CHCTEMaX, B TOM
ylyclie U Ha NapajulelbHbIX, — sABIsAETCS 3(P(EKTUBHOCTh. DPPEKTUBHOCTH MapaiieIbHON
MPOrPaMMBI  CYIIECTBEHHO 3aBUCHUT OT COOTHOIIEHUS BPEMEHHM BBIUYMCICHHH KO BpPEMEHHU
KOMMYHUKAITUH MEXTy KOMITbIoTepamMu (Tipu oOMeHe JaHHBIMK). M 4eM MeHbIIIe B IPOIICHTHOM
OTHOIIICHHH JIOJISI BpEMEHH, 3aTPAa4eHHOr0 Ha KOMMYHHUKAIIUH, B OOIIEM BPEMEHU BBIUMCIICHUH,
TeM Ooutbie 3 (HeKTUBHOCTE. [l mapaieIbHBIX CHCTEM C ITepeiavyeii COOOIEHUH ONTHMAITEHOE
COOTHOIIIEHUE MEXJy BBIUMUCICHUSIMH H KOMMYHHKAIMSMH  OOCCIICUMBAIOT  METOBI
KPYITHO3EPHUCTOTO paclapauIeIMBaHus, KOT/Ia IMapaJlIeIbHBIE aJITOPUTMBI CTPOSTCS U3 KPYITHBIX
U PEIKO B3aMMOJCUCTBYIOMMX O0KOB [2—8]. 3amaum nuHEHHON anreOphl, 3a1a4yu, perracMbie
CEeTOYHBIMH METOJaMH M MHOTHE JIPYTHE, JOCTaTOYHO 3S(H(OEKTHUBHO pacnapanienusaomcs
KPYNHO3EPHUCIBIMU MEMOOaMU.

MPMD - moznens Bbluncienui. MPI - mporpamMma mnpexacraBisier co0oil COBOKYIHOCTH
ABTOHOMHBIX IPOIIECCOB, PYHKIIMOHUPYIONIUX TI0]] YITPABJICHUEM CBOUX COOCTBEHHBIX MPOTPaMM
U B3aUMOJICHCTBYIOIUX IOCPEACTBOM CTaHAAPTHOrO HaOopa OMOIMOTEUHBIX MPOLEAYp AJs
nepeAadn M npueMa cooOmieHui. Takum oOpa3om, B camom obmiem ciaydae MPI - mporpamma
peanuszyer MPMD - mozens nporpammupoanus (Multiple program - Multiple Data).

SPMD - Monenp BeIYMCIICHHA. Bee mporiecchl HCIOMHSIOT B 00IIEM ClTydae pa3IndHbIC BETBU
OJTHOM M TOW e MporpaMMbl. Takoi Moaxoi OOYCIOBJIEH TeM OOCTOSTEIbCTBOM, YTO 3ajaya
MO>KET OBITh JOCTATOYHO €CTECTBEHHBIM 00pa3oM pa3z0oHTa Ha M0/13a/1aui, peliaeMble 10 OJHOMY
anroputMy. Ha mpakTuke yaiie Bcero BCTpeyaeTcs MMEHHO 3Ta MOJENb MPOrpaMMHUpPOBAHUS
(Single program - Multiple Data) [1,12].

[Tocneanioro Mozenb MHA4Ye MOXKHO Ha3BaTh MOJEIBIO pACHApAlleu8anus no OaHHbIM.
KpaTtko, cyTtb sToro cmocoba 3akitoyaeTcsi B cienyromeM. VcxoaHble naHHbIE 3a7adu
pacrnpeensoTcs Mo IpoieccaM (BETBSIM MapajUIeNIbHOTO alrOpUTMA), a aJTOPUTM SIBISETCS
OTHUM M TEM 3K€ BO BCEX Ipolleccax, HO JEHCTBUS 3TOr0 alIropuTMa paclpeiessiorcs B
COOTBETCTBUU C UMEIOIIMMHUCS B 3THX Mpolieccax danHbimu. Pactipenenenue neicTBU aaropurma
3aKIJIIOYaETCs, HalpUMeEp, B IPUCBOCHHUU PAa3HBIX 3HAYCHHH MEPEMEHHBIM OJHHUX U TeX K€ IIUKJIOB
B Pa3HBIX BETBSIX, TUOO B UCMOIHEHUH B Pa3HBIX BETBAX PA3HOT0 KOJMUYECTBA BUTKOB OJHUX U TEX
ke IUKJIOB U T.I. J[pyrumu cioBam#, Mpolecc B Ka)JA0H BETBU CIEIyeT Pa3INYHbIMH ITyTSIMU
BBITIOJIHEHUS Ha TOM ke caMoi TporpaMmMe.

VYkazaHHble MOJENH, TMOMHMO TMOANICPXKKA Ha S3bIKOBOM YPOBHE, MOIICPKUBAIOTCS
apXUTEKTYypaMU TaKHUX CaMbIX COBpeMeHHBIX cynepkomibiorepoB kak: ASCl RED (6omee 9000
Pentium PRO/200 o0benHEeHBI B €IMHYIO CHCTEMY, HMeeT ObicTpoaeiicTBre okoio 3,2 Tflops),
u ASCI WAIT (8192 -, umeer ObicTpoaeiictue 12,2 Tflops), Cray T3D, Cray T3E, IBM SP2.

B nepBoii yacTu 1aHO OMHMCAaHME CHCTEMBI MapajuiensHoro nporpammupoBanus MPI. Jlansr
orepaTopbl KOMOWIALNY U 3amycka C-mporpamm, MporpaMMHbBIE CPEICTBA 3aJJaHHsI CHCTEMHBIX
B3aUMO/ICHCTBUI, BHPTyalbHbIE TOMOJOTHH. B KaXIOoM mojapasaene MPHUBOIATCS MpUMEpHI
MpOrpaMM, 3aKpeIUISIONINe MOHUMAHME W YCBOGHHE MaTepuana. IJTH K€ MPUMEpPhl MOTYT
MCIOJIb30BaThCs KaK 00pasiibl AJIsl HAMCAHUSI HOBBIX IIPOTpamMM.
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Bo Bropoil uacTM gaHbl ueThIpe JIA0OPATOPHBIX pabOThl, IOCTPOEHHBIE Kak
IIOCJIE0OBATEIbHOCT  IIArOB 110  M3YYEHHUIO IPOrpaMMHBIX CPEICTB  IApPaAJIEIBHOTO
IIPOrpaMMHUPOBAHMS U OCBOEHHIO OCHOBHBIX HAaBBIKOB HAIMCAHUS NIapaUIEIbHBIX IPOrpamMM.

JlaGoparTopHasi pabGora Ne 2

Ienp — paTe OpeACcTaBICHHE O IOCTPOCHHUU MPOCTHIX MapauIeNbHBIX MPOrpaMM Ha sA3bIKE
napajuienbHoro mnporpamMmmupoBanust MPI; mpencraBieHue o napajuieIbHBIX IpOrpaMmax,
HAaCTpaWBaE€MbIX Ha pa3Mep BbIYMCIUTEIBHOM CHUCTEMBI, KaK Ha IapaMerp; 3aKpernuThb
MIPaKTUYECKOE OCBOEHHE (DYHKIMI MapHBIX B3aUMOAECUCTBUN MEXJy BETBAMHU MapajlielbHON
MIPOrpaMMBl.

3ananue 1. IIpopabGotka npumepos u3 nmyHkra "[Ipumepsl napaiienbHbIX IporpaMM' 3Toi ke
71a00paTOPHON.

BuumarensHo u3yuuth npumeps! 2.1, 2.2, 2.3. Ilpumepst 2.2 u 2.3 (YMHOXEHHUE MaTpUIIbl Ha
BEKTOP Ha TOMOJIOTHUAX "KONbLO" M "mONMHBIA rpad') OTKOMIMIMPOBATH M 3aMyCTHTh Ha 4-X
KOMIIbIOTEpaXx.

3aganue 2. [lapannensHoe yMHOKEHHE MATPUIIbI HA BEKTOP HA TOMOJIOTUH "KOJIBIIO".

Pa3paboraTe anroputMm Hamucath U OTIAJAUTh MapajUIeNbHYIO IPOrpaMMy YMHOXKEHUST MATPHUIIbI
Ha BEKTOP B TOmosioruu "konbIio'": A x B = C, mpu yciioBuH, 4TO KOJTMYECTBO CTPOK MATPHIIBI U
AJIEMEHTOB BEKTOpPA Hallelo He JEIUTCS Ha KOJUYECTBO KoMmmbioTepoB. Hampumep, marpuma A
pazmepoM [22x22] u BekTop B pazmepom [22] Ha YyeThIpeX KOMIIbIOTEPAX.

3aganue 3. [lapannenbHoe yMHOKEHHUE MATPUIBI HA MATPHUILY HA TOMOJIOTUH "KOJIBIIO".

Bapwuanr 1.

Pa3paboraTh anroputMm Hamucath U OTJIAJAUTh MapajUIeNIbHYI0 IPOrpaMMy YMHOXKEHUSI MATPHUIIbI
Ha MaTpuIly B Torosioruu "konbio™: A x B = C, npu yciioBuH, YTO KOJIUYECTBO CTPOK MATPHUIIBI
A u ctonOuoB Matpuibl B Haleno enurcs Ha KOIWYECTBO KOMIbIOTepoB. Hampumep, matpuiia
A pazmepom [20x20] u maTpuua B pazmepom [20x20] Ha YeThIpeX KOMIBIOTEPAX.

Bapuanr 2.

Pa3paboraTe anroputM Hamucath U OTIAAUTH MapaJUIeNbHYIO IPOTPAMMY YMHOXKEHUSI MATPHIIbI
Ha MaTpuIly B Torosoruu "koibio™: A x B = C, npu yciioBuH, 9YTO KOJIMYECTBO CTPOK MATPHUIIBI
A u cTonO10B MaTpullbl B Halleno He enuTes Ha KOJTM4eCTBO KOMITbIoTepoB. Hanpumep, Matpuiia
A pazmepom [22x20] u maTpunia B pazmepom [20x22] Ha 4eThIpeX KOMIIBIOTEPAX.

3aganue 4. CpaBHUTENbHBIE BPEMCEHHBIEC XapPAKTEPUCTUKU [BYX aJITOPUTMOB YMHOXCHHS
MaTpUIbl HAa BEKTOP Ha TOMOJIOTUAX "KOJbIO" U "MOIHBIN rpad".

B xauecTBe napanienbHbIX IpOrpaMm B3sTh IpuMepsl 2.2 1 2.3 (YMHOXEHHEe MaTPHUIbl Ha BEKTOP
Ha TOMOJIOTUAX "Koniblo" W "monHblil rpad"). s obeux mporpamMm MHOCTPOUTH HEOONbIINE
rpaduKy 3aBHUCUMOCTH BPEMEHHU pELIeHHs 3a/laud OT pa3MepoB MaTpuilsl M Bekropa. Obe
IIPOrpaMMBI 3aIlyCTUTh NocaeaoBarenbHo st Matpui: A =[300 x 300], [500 x 500], [700 x 700],
[1000 x 1000] m cOOTBETCTBYIOIIMX 3TUM MaTpHLIaM BEKTOpPOB. OTKOMIIUIMPOBATh U 3aIlyCTUTh
Ha 4-X KOMIIbIOTEPAX, 3aC€4b BPEMsI U TIOCTPOUTD YKa3aHHBIE I'PaUKH.
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Ilenp — nmaTe mpencTaBieHHE O MOCTPOCHUHM IPOCTHIX IApajUICIBbHBIX IIPOrpaMM Ha SI3BIKE
napajuiesbHoro nporpamMupoBanus OpenMP; 3akpenuTh MPakTHYECKOE OCBOCHHE JUPEKTUB
SI3BbIKA.

3ananue 1. IIpopabGotka npumepoB u3 nmyHkra "[IpuMepsl napaiienbHbIX IporpaMM' 3ToM ke
1a00paTOpHOIA.

BuumarensHOo n3yunts npumeps 3.1-3.5. OTKoMIuanpoBaTh U 3allyCTUTh Ha 2-X Mpoleccax.

3ananue 2. [lapamiensHoe yMHOXEHHE MAaTPUIIBI HA BEKTOP

Bapmuanr 1.

Pa3paboraTh anroputM Hamucath U OTJIAJUTh NMapajUIeNbHYI0 IPOrpaMMy YMHOXKEHUST MATPHIIbI
Ha BEKTOP C UCIOJIb30BAaHUEM pacIipesielieHus paboT A mapaliedbHbIX MPOLECCOB TUPEKTUBOM
sections. Mcmonp30Bath aaropuT™ npumepa 3.5.

Bapmuanr 2.

Pa3paboraTh anropurM Hanmucath ¥ OTJIAJUTh MapajUIeNIbHYI0 IPOrpaMMy YMHOXKEHUS MATPHIIbI
Ha BEKTOp C MHCIOJB30BAHMEM pacIpeleneHuss padoT i NapaulelbHbIX IPOLECCOB C
HEMNOCPECTBEHHBIM 3aJJaHUEM Pa0OThI («BpYUHYIO»). Mcrons30BaTh anroput™ npumepa 3.5.

3aganue 3. [lapannenbHoe yMHOXKEHHE MATPUIIbI HA MATPUILY.

Bapuanr 1.
Pa3paboraTh anroputMm Hamucath U OTJIAAUTh MapajUIeNIbHYIO IPOrpaMMy YMHOXKEHUST MATPHUIIbI
Ha MaTPUIly C UCIOJB30BAHNEM AUPEKTUBBI pacnapaieIMBaHus [UKIA [10 BUTKAM.

Bapuanr 2.

Pa3paboraTh anroputM Hamucath U OTIAJUTh MapajUIeNIbHYI0 IPOrpaMMy YMHOXKEHUST MATPHIIbI
Ha MaTpUIly C HCIIOJIb30BAHMEM pacIpeleneHus padoT i NapauielbHbIX MPOLECCOB C
HEMOCPEACTBEHHBIM 3aJJaHHEM PAOOTHI («BPYUHYION).

3amanne 4. CpaBHUTENbHBIE BPEMEHHBIE XapAKTEPUCTHUKU JBYX aJTOPUTMOB YMHOXKCHHS
MaTpuIlbl Ha BeKTOp Ha si3bike MPI 1 s3p1ke OpenMP.

B xauecTBe napasuienbHbIX IPOrpaMM B3ATh NapauleIbHbIE IPOrpaMMbl: «YMHOXKEHUE MATPHUIIbI
Ha BekTop B MPI Ha Tononorun "kosip1o"» U «yMHOK€HHE MaTpHUIlbl Ha BekTop B OpenMP (oauH
u3 BapuaHToB)». /L1 06enx mporpamMM MOCTPOUTH HEOONbIINE TpapUKH 3aBUCUMOCTH BPEMEHU
peleHus 3a1a4k OT pa3MepOB MaTPHULILI U BekTopa. O0e mporpamMmbl 3aIly CTUTh TOCIIEA0BATENBEHO
st Matpui: A = [300 x 3001, [500 x 5001, [700 x 700], [1000 x 1000] 1 COOTBETCTBYIOIUX 3TUM
MaTpulaM BEeKTOpoB. OTKOMIMIMPOBATh U 3aIyCTUTh Ha 2-X KOMIIBIOTEpAxX, 3acedb BpeMs U
MOCTPOUTH YKa3aHHbIE IPauKU.

OcHoBuble 1upexkTHBBI OpenMP
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Uto takoe OpenMP?

Wutepdeiic OpenMP 3amymaH kak cTaHAapT Jjs MPOrpaMMHPOBAHHS Ha MacIITaOupyeMbIX
SMP-cuctemax (SSMP,ccNUMA, etc.) B Mmoaenu obuiei namsitu (shared memory model). B
cranzapr OpenMP Bxozir cnenudukanuu Habopa IJUPEKTUB KOMIIMJISATOpA, HPOLEAYyp U
nepeMeHHbIX cpenbl. [IpuMepamu cuctem ¢ 00mIe MaMsAThIO, MAaCIITAOMPYEMBIX A0 OOJBIIOTO
YHCIIa MPOLECCOPOB, MOTYT CIIY>KHUTh cyrnepkoMibioTepsl Cray Origin2000 (1o 128 mporeccopos),
HP 9000 V-class (10 32 mporieccopoB B OJHOM y3Iie, @ B KOHPHUTYypanuu u3 4 y3ioB - 10 128
mporieccopoB), Sun Starfire (1o 64 mporeccopos).

I'ne naittu napopmanmio?

OcHoBHOM UCTOYHUK MHpOpMaluu - cepsep http://www.openmp.org/. Ha cepBepe ocTynHbI
CHGIII/I(l)I/IKaU;I/II/I, CTaThbH, y‘~I€6HI>I€ MaTcepuraibl, CCbIIKH.

ba30oBbIil TOTOKOBBIN NTapalIeIn3M

OO01IeTOCTYMHBIA MPOIIECC MAMSITH MOXET COCTOSITh M3 MHOKECTBEHHBIX TOTOKOB, HECKOJIBKO
HUTEH yIpaBJICHHS, KOTOPBIE UMEIOT O0IIIee aIpecHOe MMPOCTPAHCTBO, HO Pa3HbIE MOTOKH KOMAaH/T
W paszenbHbIe CTIKU. B mpocTeiimem ciydae, mpoiece COCTOUT M3 OAHOW HUTH. HuTth mHorma
Ha3bIBAIOT TAKXKE MOTOKAaMH, JIerKOBeCHbIMH mporeccamu, LWP (light-weight processes)..
OpenMP ocHOBaH Ha CyIIECTBOBAaHMHM MHOYKECTBEHHBIX IMOTOKOB B OOIIEJIOCTYITHOM MaMSITH,
MPOrpaMMHUPYIOIIEH mapaaurmy.

SBHbIit [Tapannenusm

OpenMP wumeer siBHyHO (HE aBTOMATHYECKHH) MOJENb MPOrPaMMHUPOBAHUS, Ipeasiaras
MIPOrPaAaMMHUCTY TOJTHOE YIIPaBIICHHE 0 PacnapalieIMBaHUIO.

Moaens Fork-Join (Berienune — O0beuHEHNE)

OpenMP ucnone3yer Fork-Join Mmoaens napaiieabHOTO BBITOTHEHUS:

Bce nporpammber OpenMP HaunHarOTCS Kak €IMHCTBEHHBIN MPOIECC: IJIaBHBIN MOTOK. ['1aBHbIN
MOTOK BBIMOJHSIETCA IOCJIEI0BATeNIbHO, IIOKa HE CTaJKUBAIOTCI C TEpBOM  0OIACTBIO
napajuieJIbHON KOHCTPYKIIUU.

Fork (BETBJIEHHUE): riaBHbIi MOTOK CO3/1a€T TPYIIIY MapaieIbHbIX TTOTOKOB.

I/IHCprKHI/II/I B nporpamMmme, KOTOPLIC BKJIIFOYCHBI napannenLHoﬁ KOHCTI)YKI_[I/ICI\/'I
obmactu {*peFI/IOHa*}, TOria BBITIOJIHEHBI MMAapaJUICIIbHO CPCAN PA3JIMYHBIX ITOTOKOB I'PYIIIIBI

Join (OBBEJJUHEHMUE): Korma mOTOKM TpyNIbl 3aBEpIIAIOT HHCTPYKIMH B 00IacTh

MapaJyIEIbHON KOHCTPYKLHH, OHU CHHXPOHU3UPYIOTCS M 3aKpPbIBAIOTCS, OCTAaBIIAS TOJIBKO
TJIaBHBIA IOTOK.
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2. lupeKTUBBI

HupextuBsl OpenMP ¢ Touku 3penust sizbika C sIBISIOTCS KOMaHIaMU MPETpoIieccopa:
#pragma omp
CDopraHa SABJIIFOTCA KOMMCHTApPUAMU U HAYUHAIOTCA C KOM6I/IHaI_[I/II/I CHMBOJIOB:

ISOMP.
®dopmar nupektuBbl Ha C/C++:
<KOMaHj1a JiIsl MPEMporeccopa™> <uMs AUPEKTHBBE> <npemnoxenue(klausa)>

#pragma omp parallel [clause clause ...]

{

}
JIMpeKTUBBI MOKHO pa3JIeIUTh HA 3 KaTeropuu:
- OIIpeJiesIeHre NapauIeTbHOM CeKIINH,
- pazaenenue padoThl,
- CHHXPOHU3ALIUA.
Kaxxnas aupexkTtuBa MOXET UMETh HECKOJBKO JOIMOJHUTENbHBIX aTpuOyTOB - Kiay3. OTAenbHO
CHeUpUIMPYIOTCS Kay3bl Ui Ha3HAuU€HUs KIacCOB IEPEMEHHBIX, KOTOpbIE MOTYT OBITh
aTpulyTaMu pa3IMYHBIX JUPEKTUB.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

He npexgycMoTrpeHsl.

9. HEPEYEHDb BOIIPOCOB K 9K3AMEHY (BAYETY)

1. 3agaum TUCHMIUIMHBIL
2. Knaccudukarus napaienbHbIX Berarciaenuit no @nunny u Kpumaamspdu.
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11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

0.

CriocoObI MOBBINIEHUS IPOU3BOAUTEILHOCTA KOMIIBIOTEPA: KOHBEWEepHU3aIlus,
K3IIMPOBAHUE KOMAH/I U JAHHBIX, YBEJIMUEHUE KOJIMYECTBA PETUCTPOB,
CYNEePCKAISIPHOCTh U MUKPOCYTEPCKATSIPHOCTD MPOILIECCOPOB.

Mopenu MHOTOIIPOIIECCOPHBIX CUCTEM

OTnnuns napajiyieIbHBIX AITOPUTMOB OT TTOCIJIEIOBATEIbHBIX aJITOPUTMOB.
[TocTanoBka 3a7aun pacnapajijieIMBaHUs CYIIECTBYIONINX CEPUATIbHBIX aJTrOPUTMOB.
Peanuzarus napauiebHbIX aJIrOPUTMOB C UCTIOJIB30BAHUEM TPOIIECCOB.
Buapl MexnponeccHo KOMMYHUKALIHUH.

[Tpunnun «Pa3nensii-u-piacTByiny.

Buapl nexommno3unuu 3aa4uu: 1Mo JAaHHBIM, 110 KOJY, 110 BBITIOJHEHHUIO,
KOMOMHHPOBaHHbIE.

CopTupoBKa, BBITYKJIbIE 000JT0YKH.

[Ipouieccel ¥ MOTOKU (HUTH) yIIPABICHHUSL.

[TonsiTue npouecca.

[Iporeccrl ¢ moanep kKO MHOTOITOTOYHOCTH.

JucneTuepu3zanys MporeccoB.

JlunaMuueckasi 1 CTAaTHCTHYECKas CBSI3b MEXKIY MPOLIECCOPOM U OUEPEbIO.
CpenctBa pa3pabOTKH paclpeeICHHBIX BEIYHCICHUN C UCTTOJIH30BAaHUEM TMapajlieTbHON
BUPTYyalIbHOU MaminHbl PVM.

Ucnons3oBanue pynkuuit oudnuorexku Pvmlib.

CoctaB QpyHKIHIHA.

Komnwsiius u 3amyck nporpamm B cpeae PVM

CoctaB (QyHKIIHI, TUTIBI JAaHHBIX, OpraHu3als oOMeHa JTaHHBIMU.

Cpena BeinosineHuss LAM.

Tpancasius, KOMIIOHOBKA, 3arpy3Ka 3aaad.

SI3pIKK mapauIeaIbHOrO MPOrPaMMUPOBAHUS U CPEIbl TPOTrPAMMUPOBAHHUS.
[IpoucxoxaeHue s3bIka U €ro NepeHoC Ha HETPAHCIBIOTEPHBIE CUCTEMBI.
[Ipouecc 1OCTaBKU JaHHBIX B BHIYMCIUTENbHBIN Y3€I1.

[Ipoueccr-3arayniku.

BricokoypOBHEBBIN 1 HU3KOYPOBHEBBIM HHTEP(DEHC MpOorpaMMUPOBAHUS.
XDR-npeobpa3zoBanusi, ayTeHTUGUKAINS, ITUPOKOBEIIATEIHHBIA PEXKIM.
Hcnonb3oBanue texunonoruid DCOM u CORBA 751 co3aanus pacnpeieeHHbIX
MPUIIOKEHUM.

10. CAMOCTOSTEJIBHASI PABOTA OBYYAIOLIIUXCS

®opma o0yueHHs: ouHas

Ha3zBanue pa3ziesioB u Bupa camocTosiTeIbHOM padoThI O0bem dopma
TeM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIs
peuieHue 3aoau, pegpepam, 00K1ao, (nposepxa
KOHmMPONbHAA padoma, n0020Mo6Ka K pewienusn
coaue 3auema, IK3amena u op.) 3a0au,
pepepama u
op.)
Housrue YTEHUE OCHOBHOW U JOTOJHUTEIBHOU 4 orpoc
BBICOKOIIPOU3BOANUTEIBHBIX
I1BC (BIIBC). JIUTEpaTyphbl, CAMOCTOATECIBHOC
M3y4YEHUE MaTepuasa o JUTePaTypHbIM
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HCTOYHUKAM;
ITapannensHbie YTEHUE OCHOBHOU U JOIOJHUTEIHHOM 4 oIpoc
AJITOPUTMBIL.
JUTEPATYPhI, CAMOCTOSTEIILHOE
U3YyYCHHE MaTepHaa 1o JUTEPATyPHBIM
UCTOYHUKAM;
AJTOpUTMH3ALHS YTEHHE OCHOBHOW M JIOMOJHUTEIIBHOM 4 orpoc
TTapajlicIbHBIX JUTEPATYPHI, CaMOCTOSITEIIbHOE
BIHCIICHIH. M3Y4YCHHE MaTepHaja Mo JUTePaTypPHbIM
HMCTOYHUKAM;
Cpencrsa paspaboTku YTEHHE OCHOBHOW M JIOMOJHUTEIBHOM 4 [TpoBepka
T1apajlIC/IbHRIX JUTEPATYPHI, CaMOCTOSTEIILHOE pelieHus
BBIYMCJICHUU C
HeronssoRareM oTokop | A3YUCHAC MaTepHala 1o JTUTePaTyPHBIM 3aad
(HmTeif) KoMA. HMCTOYHUKAM;
Cpezcrea pa3paboTku CaMOCTOSTEIILHOE BBITOJTHEHHE 4 orpoc
PpaclpeCICHHbIX MPaKTUYECKHUX 3aJaHUNA
BBIYUCJICHUHU.
PENPOAYKTUBHOTO THIA (OTBETHI Ha
BOIPOCHI, TPCHUPOBOYHBIC YITPAKHCHHUS,
3aJ1a4uM, TECThI);
IIporokon 1 GHONMOTEKH | CAMOCTOSATEIBHOEC BBITIOJTHEHUE 4 [TpoBepka
MP. MPAKTUIECKUX 3aJaHAN pemeHusI
PETPONYKTUBHOTO THIAa (OTBETHI Ha 3amad
BOTIPOCHI, TPEHUPOBOYHBIE YITPAKHCHUS,
3a/1auu, TECTHI);
Cpezctpa cossianus 1 CaMOCTOSITEIIbHOE BBITIOJTHEHHE 4 [TpoBepka
OTIa/IKK NapalICibHBIX MIPAKTUICCKHX 3aJlaHui pelIeHus
Sanat. PENpPONYKTUBHOTO THIA (OTBETHI Ha 3ama4
BOIIPOCHI, TPEHUPOBOYHBIE YIIPAKHCHUS,
3a/1a4u, TECTHI);
Sseik OCCAM, YTEHUE OCHOBHON W HOIOJHUTEIHLHOU 4 orpoc
KOHCTPYKIIH A3bIKa, JIMTEPATYPHI, CaMOCTOSTEIILHOE
TIOHATHUE ITPOLECCOB,
CAHATOB. U3ydeHHe MaTepuaia Mo JIMTepaTypPHBIM
VCTOYHUKAM;
Y asileHHBIE BBI3OBBI YTEHHUE OCHOBHOH M JIOTOJHUTEIBHON 4 oTpoc
TIPOLUCAYP. JIUTEPATYPHI, CaMOCTOSTEIILHOE
U3yueHHe MaTepHala 1o JIMTepaTypPHbIM
VCTOYHUKAM;
dopma oOyueHHs 3a0uHas
Ha3Banue pa3jesioB u Bua camocrosiTe/IbHOM padoThI Oo0bem ®opma
TEM (npopabomka yuedonozo mamepuana, | B 4acax KOHTPOJIfAA
peutenue 3a0au, peghepam, 00K1a0, (nposepka
KOHmMPOIbHAA padoma, n0020MoeKa K peuwienus
coaue 3auema, IK3amena u 0p.) 3a0au,
pepepama u
op.)
Houstue YTEHHE OCHOBHOU U IOTIOTHUTEIHHOU 7 orpoc
BBICOKOITPON3BOAUTCIIBHBIX
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IIBC (BIIBC). JIUTEPATYPBI, CAMOCTOSATEIILHOE
M3yYeHHUE MaTepuaa 1o JUTepaTypPHbIM
HUCTOYHHKAM;
[Mapannensubie YTEHUE OCHOBHOU U JOIOJIHUTEIBHOM 7 orpoc
AJITOPUTMBIL.
JIMTEPATYPhI, CAMOCTOSATCILHOE
U3ydeHHE MaTepralia 1o JMTepaTyPHBIM
HUCTOYHHKAM;
AJropUTMH3aIHS YTEHHE OCHOBHOW M JIOMOJHUTEIBHOM 7 orpoc
TapaJiie/IbHBIX JUTEPaTYPHI, CaMOCTOSITEIIbHOE
BBIYUCJICHUH.
M3yYeHHE MaTepHalia 1o JIUTEPATyPHBIM
HCTOYHHKAM;
Cpencrsa paspaboTku YTEHHE OCHOBHOW M JIOMOJHUTEIBHOM 7 [TpoBepka
fapajie/bHbIX JIUTEPATYPHI, CaMOCTOSTEIILHOE pelieHus
BBIYUCJICHUU C
H3yYeHUEe MaTepHalia 1o JIUTEPaTyPHBIM 3a1a4
HUCITOJIB30BAHUEM ITOTOKOB
(HuTei) KO, HNCTOYHHKAM;
Cpexcrsa paspaboTku CaMOCTOSITEIILHOE BBITOJTHEHHE 7 orpoc
PACHpe/IC/ICHHRIX MPAKTUIECKUX 3aJaHAN
BBIYUCJICHUHU.
PENPOIYKTUBHOTO THMA (OTBETHI Ha
BOIPOCHI, TPEHUPOBOYHBIC YIIPAKHCHHUS,
3a/1auu, TECTHI);
IIporokoun 1 GHONMHOTEKH | CAMOCTOSATEILHOE BBITOJTHEHUE 8 ITposepka
MPI. MPAaKTHYECKUX 3aaHui perieHus
PENpOAyKTUBHOTO THMa (OTBEThI Ha 3aj1a4
BOIPOCHI, TPEHUPOBOYHBIC YIIPAKHCHHUS,
3a/1a4M, TECTHI);
Cpenctsa co3lanus u CaMOCTOSTCIILHOE BBIMOJHEHUE 8 [TpoBepka
OTJa KM HapalICeIbHEIX IPaKTHIECKUX 3aJaHui peLICHHS
3aaad.
: peNpoOayKTUBHOTO THMa (OTBEThI Ha 3aj1a4
BOIPOCHI, TPEHHUPOBOYHBIC YIIPAKHEHUS,
3a/1a4u, TECTHI);
Sseik OCCAM, YTEHUE OCHOBHON W HOIOJHUTEIHLHOU 8 omnpoc
KOHCTPYKIMH 5I3bIKa, JUTEPATYPHI, CaMOCTOSITCIIbHOE
TIOHATHUE ITPOLECCOB,
U3y4YeHHE MaTepHaa 1o JIMTepaTypHbIM
KaHaJIOB.
HCTOYHHKAM;
Y naneHHbIe BBI30BBI YTEHHE OCHOBHOW M JOMOJHUTEIBHOM 8 orpoc

poLeayp.

JINTCPATYPBHI, CaMOCTOATCIIBHOC
HN3YUYCHUC MaTCpurajia Mo JUTCPATYPHBIM
HNCTOYHHUKAM,

10. YYEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHUE

TV CHUTIIMHBI

a) CnimcoK peKoMeHyeMoii JTuTepaTyphl

OCHOBHasA
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1) TlapaensHOe MporpaMMupoBaHue ¢ ucnoyibzoBanreM OpenMP : yue6. mocobue / JIeBun
Muxawun IlerpoBuu. - MockBa : Hurtepuer-YH-T undopm. texunonoruii : BUHOM :
JlaGoparopus 3Hanui, 2008. - 118 c. : mi. - (OcHOBBI HHPOPMALMOHHBIX TEXHOJOTHA). -
bubGmumorp.: c. 113-118. - ISBN 978-5-94774-857-4 (B niep.).

2) Teopus u mpakTUKa TapauICbHBIX BBIYMCICHHH : y4eO. mocobue / I'eprens Bukrop
[TaBnoBuu. - Mocksa : Uatepuer-Ya-T UHpOopM. Texnonoruii : BUHOM : JlabopaTtopus
3Hanui, 2007. - 423 c. - (OcHOBBI HHPOPMALIMOHHBIX TEXHOJOTHH). - bubmuorp.: c. 418-
423. - ISBN 978-5-9556-0096-3 (MHTYUT.PY) (B mep.). - ISBN 978-5-94774-645-7
(BUHOM.JI3) (B mep.).

JAOIMOJTHUTECJIbHAasA

1) DnemeHTHI mapaiensHOro nporpaMmmupoBanus / B. A. Banbkosckuii, B. E. Kotos, A. T'.
Mapuyk, H. H. Mupenkos; nox pen. B. E. Kotosa. - Mocksa : Paguo u cBs3sb, 1983. -
239 c. : un. - ISBN (B nep.).

2) PacnapanienrpoBaHie AITOPUTMOB U IIPOTPaMM : CTPYKTYPHBIN 10/1X0/1 / BanmbkoBckuit
Brnagumup AnekceeBud. - Mocksa : Paguo u cBsi3b, 1989. - 175 c. : un. - ISBN 5-256-
00195-7.

y4eOHO-MeTo Y ecKas

1) TlapannenbHble aqrOPUTMBI IS PEIICHHS 3a1ad 3amuThl HHGopManuu : MoHOrpadus /
babenko Jlronmuna KnumenteeBHa, E. A. Mmykosa, 1. 1. Cunopos. - Mocksa : ['opsiuas
muaus-Tenexom, 2014. - 304 c. : wn. - bubmmorp.: c. 222-224. - ISBN 978-5-9912-0426-

2.
CornacoBaHo:
CoracoBaHo: =
JHPEKTOP HB / _ BYPXAHOBA M.-M. / r
JIOMmKHOCTB COTPYIHHKA Hay4HOH OHONTHOTEKH [(%(6) UCh

0) IlporpamMHoe oOecrieueHue

Microsoft Word

Web-cepsep Apache, PHP, CYBJ] MySQL (open source).
OpenServer (open source).

XAMPP (open source).

el NS =

B) [Ipodeccnonanbubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI:
1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMBbI:
1.1. lludposoii oOpazoBarenbHbIi pecypc IPRsmart : anekTpoHHO-0ubIMOTEYHAS CUCTEMA
cair / OOO Kommanusi «Ait Ilu Ap Memua». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexum nocryma: mis 3aperucTpup. mojib3oBareneld. - Tekcr :
JJIEKTPOHHBIN.

1.2. O6pazoBarensHas miathopma FOPAMT : o6pa3oBaTensHBIl pecypc, dMeKTpOHHAS
oubmoTeka : caiit / OO0 DnektponHOe m3aarenbetBo FOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum mocTyma: [uisi 3aperiucTpyp. Nob30BaTesei. - TeKCT : DIeKTPOHHBIIA.

1.3. ba3a ganHbIX «OnekTpoHHas Oubanoreka Texuuueckoro BY3a (ObC «KoHcynbTranT
CTYyZI€HTa») : 2JEeKTpOHHO-OMOnnoreynas cucrema : cadt / OOO Iloaurexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocryna: s 3aperucTpup.
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II0JIb30BaTeNeH. — TEKCT : AJIEKTPOHHBIN.

1.4. KoncynbpTaHT Bpava. DIEKTPOHHAS MEAUIIMHCKAsE OMOIMOTeKa : 6a3a JaHHBIX : CaT /
OOO Bpicmas 1mKoNa OpraHU3allMM W yOpaBlIeHUS 3ApaBooxpaHeHueM-KomIiuiekcHbIl
MEIUIIMHCKUI KoHcanThHr. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyHa: JUIsl 3apETUCTPUP. MOJb30BaTeNEh. — TEKCT : JIIEKTPOHHBIM.

1.5. Bonburast MeaumMHCKast OMOTMOTEKA : AIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA © CalT /
OOO bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIIEKTPOHHBIMN.

1.6. OBC Jlans : anekrpoHHO-OMOIMoTeuHas cuctema : cailt / OO0 DBC Jlanp. — CaHKT-
[etepoypr, [2022]. — URL: https://e.lanbook.com. — Pexxum goctyma: uis 3aperucTpHp.
I0JIb30BaTeNed. — TEKCT : AJEeKTPOHHBIN.

1.7. 5BC Znanium.com : 3yieKTpOoHHO-O0MOIHoTeYHas cuctema : caint / OO0 3HaHHyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum pgocryma : Juis 3aperucTpup.
IoJIb30BaTeNel. - TeKCT : 3IEKTPOHHBI.

1.8. Clinical Collection : nayuno-undpopmarmonnas 6a3za qanasix EBSCO // EBSCOhost
: [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e97828f9f7e1%40sessionmgrl02 . — Pexum jgocTyma : Ui aBTOPHS.
TOJIb30BaTeNeH. — TEKCT : 3JEeKTPOHHBIN.

1.9. Ba3a nanHbIX «Pycckuii Kak HHOCTPaHHBINY : AIEKTPOHHO-00Pa30BaTEIBHBIA PECypPC
U1l FHOCTPaHHbIX cTyneHToB : caidT / OO0 Kommanus «Ai [Tu Ap Menua». — Caparos, [2022].
— URL: https://ros-edu.ru. — Pexkxum moctyma: Juisi 3aperucTpup. mojb3oBareneid. — Tekcr :
JJEKTPOHHBIN.

2. KoncyastauTtIlatoc [DnekTpoHHBIN pecypc]: cripaBovHas npasoBas cuctema. /OO0
«Koncynprant I[lmocy - DektpoH. aaH. - Mocksa : Koncyasrantllmoc, [2022].

3. ba3bl JaHHBIX NEPUOAUYECKUX U3TAHUIM:

3.1. baza maHHbIX mepuoandeckux m3manuii EastView : snextponnsie xypHais / OO0
HBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexwum mocrtymna :
JUISl aBTOPHU3. TIOJIb30BaTENe. — TEKCT : 3JEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayunas snektpoHHas Oubmuoteka : caiit / OOO Hayunas
Dnekrponnas bubmuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Peskum mgoctyma @ st
aBTOPH3. MOJIb30BATENICH. — TEKCT : AJIEKTPOHHBIN

3.3. DnexrponHas 6ubmmoteka «M3maTenbckoro poma «I'pedbennukoB» (Grebinnikon) :
anextporHas oubnuoreka / OO0 UJI I'pebennunkos. — Mocksa, [2022]. — URL.: https://id2.action-
media.ru/Personal/Products. — Pexxum mocTyma : Juis aBTOpPH3. MMoJb3oBarencii. — Tekcr :
3JIEKTPOHHBIN.

4. M@enepanbHas rocyaapcrBeHHas uH@opmanuonHnasi cucrema «HanmonanbHas
JIeKTPOHHAs OHOJIHOTEKA» : DIIEKTPOHHast OnbiaroTeka : caidt / ®I'BY PI'B. — Mocksa, [2022].

— URL: https://n36.pd. — Pexum goctyna : 1 nonas3oBaresieil HaydHoi 6ubnuorexu. — TekcT :
3JIEKTPOHHBIN.
5. SMART Imagebase : nayuno-uadopmannonnas 6aza ganasix EBSCO // EBSCOhost
[moprau]. — URL.: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum moctyma : Juis aBTOPH3.
nojp3oBateneil. — M3o0pakeHue : SIeKTPOHHBIE.

6. ®enepanbHbIe HTHPOPMALMOHHO-00pPa30BaTe/IbHbIC IOPTAJIBI:

6.1. Exnnoe okHO iocTyna kK 00pazoBaTesbHbIM pecypcaM : ¢eaepanbHblii moptan . — URL:
http://window.edu.ru/ . — TeKcT : 3EKTPOHHBIH.

6.2. Poccuiickoe obpazoBanue : penepanbhblii moprain / yupenutrenab GIAY «OULTO».
— URL: http://www.edu.ru. — TekcT : 3IeKTpOHHBIH.

7. O0pa3oBaresbHble pecypebl Yal'y:
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https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
https://dlib.eastview.com/browse/udb/12
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/

MuHuCTEpCTBO HayKHU U BRICIIEro 0Opa3oBanusi PO

o o Dopma
VYIbIHOBCKUI rOCY1apCTBEHHbIA YHUBEPCUTET

®-Paboyast mporpaMMa IUCIHUILUINHEI

7.1. DnekrponHas 6ubnuoreyHas cucrema Yal'y : Moxynb «DJIeKTpoHHAs OHOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcrpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUIs 110JIb30BaTeseil Hay4HoH OuOnMoTeKu. — TEKCT : 3JIEKTPOHHBIM.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI:

AyauTopun ISl TPOBENEHUS JEKIHUM (JEKIMOHHBIE ayauTopun 3 kopmyca Yal'y),
CEMUHApCKUX 3aHATUN (JeKUUOHHble ayautopun 3 kopmyca Yial'V), s BbIonHeHUs
abopaTOPHBIX PabOT M MPAKTUKYMOB (IuCIUIeHHbIe Kinacchl 1 kopmyca Yul'Y), nis mpoBeaeHus
TEKYIET0 KOHTPOJISI U TPOMEKYTOUHOM arTecTanu (JIeKIMOHHBIE ayIUTOpuu 3 Kopryca Yiul'Y).

AynuTOpUH YKOMIUIEKTOBAaHBl CIIELMATM3UPOBAaHHON MeOenbto, Y4eOHOH JTOCKOM.
Aynuropun Ass TpOBEACHUs JEKIUI 000pYyJIOBaHBI MYJIbTUMEIUNWHBIM 000pYyIAOBaHUEM IS
npenocrabiieHuss HHQopmarmu Oonblioi ayauropuu. IlomerneHus A caMOCTOSATENbHOMN
paboThl  OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHUS K CETU
«MHTepHeT» U olecnedyeHWeM JOCTyma K 3JIEKTPOHHOM HHPpOMaIMOHHO-00pa3oBaTeIbHON
cpene, SIeKTPOHHO-OnOnuoTeuHoil cucrteme. Ilepedenp oOoOpynoOBaHUS, HCHOJIB3YEMOro B
y4eOHOM Tpoliecce, YKa3blBaeTCsA B COOTBETCTBUHU CO CBEJCHUSIMU O MAaT€pHAIbHO-TEXHUYECKOM
o0ecrieueHnH U OCHAIIEHHOCTH 00pa30BaTeIbHOTO MPOIlecca, pa3MeIeHHBIMU Ha O(HUITHATEHOM
caite YnI'VY B paznene «CeneHust 00 00pa3oBaTeIbHONW OpraHu3aIimy.

13. CIIELIMAJIBHBIE YCJOBUsA JJIs1 OBYYAIOUIUXCS C

OI'PAHUYEHHBIMHU BO3MOXHOCTSAMU 3/10POBbS

B cnyyae HeE0OXOaMMOCTH, OOydYaloOmIMMCS W3 4YHCIA JIMI C OTrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JIOpOBBsSI (IO 3asBJICHHUIO OOYyYarolierocs) MOTYT MpeiaratbCsi OJHH U3
CIICAYIONIMX BApUAHTOB BOCHPHUATHS WHQPOPMAIMM C YYETOM MX HWHAWBUIYAIBHBIX
MCUX0(U3NIECKIX 0COOCHHOCTEH:

— JUISL JIMII C HAPYIICHUSIMH 3pEHHSI: B JOPME IEKTPOHHOT'O TOKYMEHTA; WHIAUBUYIbHbIC
KOHCYJIbTAllMM C TIPUBJICYCHHEM TH(IOCYpJONICPEBOIYNKA; WHAWBHAyaIbHBIC 3aJaHUS H
KOHCYJIbTaIlUH;

— JJIs1 JIMI] ¢ HApYIICHHUSIMHU CITyXa: B e4aTHoi hopme; B GopMe 3JEKTPOHHOTO TOKYMEHTA;
WH/IMBUyalbHbIC KOHCYJbTAlIMU C TPUBJICYCHUEM CYpPJOINEPEBOAYNKA; WHIWBUIYaIbHbIC
3aJ]aHHs U KOHCYJIbTAIUH;

— JIJIS1 JIMII C HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO aIiapara: B me4aTHou ¢popme; B popme
AJIEKTPOHHOTO JJOKYMEHTA; MHUBHIyaJIbHBIC 33/1aHUSI M KOHCYJIbTAIUH.

B citydae HE00X0IMMOCTH UCTIOJIb30BaHHUSI B yueOHOM nporiecce
YaCTUYHO/MCKIIOYUTEIBHO JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, OpraHU3aIus
pabotsl IIIIC ¢ oOywarommmucs ¢ OB3 u uHBanmuaamMu mpeaycMaTpUBAETCS B AIEKTPOHHOU
nH(MOpMaMOHHO-00pa30BaTEeNbHON Cpelle ¢ YYeTOM UX HHAWBHUIYAITbHBIX MCUXO(PHU3UIECKHX
0COOEHHOCTEH.

o
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Pa3paboTtunk W noneHT kabenpsl TTC bynaeB A.A.
%ou\% JIOJKHOCTE DO
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http://lib.ulsu.ru/MegaPro/Web

