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1. OEJIX U 3AJAYU OCBOEHUSA JTUCHUIIJINHBI:

Hean OCBOCHUA AUCHHILINHBI ¢dopmupoBanue OOIIEeKYIbTYPHBIX u
npo(hecCHOHANBPHBIX ~ KOMIIETCHIIMH, HEOOXOAMMBIX /IS pealn3auud  UHPOPMALMOHHO-
AQHAJIMTUYECKON U HAYYHO-UCCIIEIOBATEIBCKON A TEIBHOCTH.

3agaum  ocBoeHHUSI JMCHUILUIMHBI:  TIpUOOpPETEHHME B paMKax  OCBOCHMS
MPEIYyCMOTPEHHOIO  KypCOM  3aHATHUH  CHEAYIOIIMX 3HAHWM, YMEHHM W  HaBBIKOB,
XapaKTePU3YIOIUX ONPEACIEHHBIH YPOBEHb C(HOPMUPOBAHHOCTH IENIEBBIX KOMIIETEHIUN (CM.
noapoOHee 1.3):

1) 3Hath:
— CTPYKTYpPBI IPOrPAMMHOT0 00eCIeueHus;
— aJIropuTMbl 00pabOTKK YHCIOBOW U TEKCTOBOM MH(OpMAIINH;
— CpEeACTBa pealu3aly aITOPUTMOB Ha A3bIKE IPOrPAMMHUPOBAHUS;
— HOBEMILIMX HaNpaBJIEHUH B 00JACTH TEXHOJIOTHI MPOrpaMMHUpPOBaHMS;
—  SI3BIKM [IPOrPaMMHUPOBAHUS U METOJIbI Pa3pabOTKH aIrOpUTMOB

—  COCTaBIIATH AJTOPUTM PELIEHUS 3a1auH

—  IpaBWJIbHO (OPMYJIMPOBATH TPEOOBAHUS K HapaUIEbHBIM M PACIIPEIEIEHHBIM
porpaMMam B COOTBETCTBHH C allllapaTHBIMH PECYPCAMH;

—  IPOM3BOIMTH JECKOMIIO3UIMIO 3a1a4H;

—  pealn30BBIBATh MApAIIEIbHBIE AITOPUTMBI;

3) BuameTh:

— HaBbIKaMH pabOTBHl C Pa3IUYHBIMH HHPOPMAIHOHHO-KOMMYHUKAIIHOHHBIMH
TEXHOJIOTHSIMH;

— HaBBIKAMH POTPAMMHPOBAHHUS B COBPEMEHHBIX Cpe/iax.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII:
HMuctunmuna «llapannenpbHoe TPOrpaMMHUPOBAHKE» OTHOCUTCS K YHUCITY JUCITUTIINH
omoka b1.B.1./1B.07.02, npenqna3zHadeHHOTO JUIsl CTYICHTOB, 00YYaIOUIUXCs TI0 HAMPABJICHHIO:
09.03.02 MadopManiioOHHbIE CUCTEMBI U TEXHOJIOTHH.

Jlns  ycnmemrHoro  W3y4deHWs — AWCIHUIUIMHBI  HEOOXOJMMBI 3HAHMS W YMCHUS,
MpUOOPETEHHBIE B PE3YJIBTaTE OCBOCHHS KYpCcOB «JlUCKpeTHas MaTeMaTHKa U MaTeMaTHYeCKas
norukay, «MHbDopmMaTHka W TpPOTpaMMHUPOBAHWE» H  IOJHOCTHIO WM  YaCTUYHO
chopmupoBaHHbie komrnereHun [1K-6.

OCHOBHBIE TOJIOKECHUS JAUCIUIUIMHBI WCIOJIB3YIOTCS B JaJIbHEHIIEM NPH W3y4EeHUU
TaKUX JUCHUILIINH Kak: «ba3bl MaHHBIX», « TeXHOJIOTHH MPOrPaMMHUPOBAHHUSI.

3. IEPEYEHbB INIAHUPYEMBIX PE3YJBTATOB OBYUEHUSI 11O
JUCHHUILIMHE (MOJYJII0), COOTHECEHHBIX C
IJIAHUPYEMbBIMHU PE3YJBTATAMU OCBOEHUSI OCHOBHOM
MPO®ECCHUOHAJBHOMN OBPA3OBATEJIBHOM ITPOT'PAMMBI

Ilepeyens MIaHUpPyeMbIX pPe3yJIbTATOB 00y4YeHHS 10
AUCHHUILINHE (MOIYJII0), COOTHECEHHBIX C MHANKATOPAMH
JMOCTIKEHUS KOMIIeTEeHINI

Kon n HammeHoBaHue
peajn3yeMoii KOMIeTeHIHU

I1K-6 '
3HATh:
CnocobeH mpoBoUTh paboyee
—  CTPYKTYpBI IPOIPAMMHOTO 00ECIICUCHHUS;
IPOEKTUPOBAHUE

— aJIrOpuTMbI 00paboTKU YHUCIOBOM u TEKCTOBOM
I/IH(pOpMaI_[I/IOHHBIX CHUCTEM U p P
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Kon n HammMeHOBaHMe
peaiu3yeMoil KOMIIeTeH U

Ilepeuens MIaHUpPYeMBbIX pPe3yJIbTATOB 00y4YeHHS 110

AUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMH

JOCTHKEHNA KOMIIeTeHIIMii

TEXHOJIOTUN

UHpOpMAILINH;

CpencTBa  pealu3allMM  aIrOPUTMOB ~ HAa  sA3BIKE
MPOTPAMMHUPOBAHUS;

HOBEUINIMX  HANpaBJIeHUW B  00JIACTU  TEXHOJOTUH
MIPOTPAMMUPOBAHHS;

S3BIKM  MPOTPAMMHPOBAHUS W METOJBI  pa3pabOTKH
aITOpPUTMOB,

YMmers:

COCTaBJIATh AITOPUTM PELICHUS 3a/1a41
IPaBWIBHO (GOPMYIHPOBATH TPEOOBAHMS K MMApAIIIEIbHBIM
U pacIpeiesieHHbIM IpOTpaMMaM B COOTBETCTBHHM C
anmapaTHbIMU PECYPCAMH;

IIPOU3BOJUTH JIEKOMIIO3UIIMIO 331a4H;

peaIn30BBIBATH MTAPAJUIEIBHBIE AJITOPUTMBI,

Bmagers:

HaBbIKAMU pabOThl C pPa3IUYHBIMU HH(OPMALMOHHO-
KOMMYHUKAIIHOHHBIMHU TEXHOJIOTUSIMU;
HaBBIKAMHU IIPOTPAMMHUPOBAHMS B COBPEMEHHBIX Cpe/iax;

4. OBIIAA TPYAOEMKOCTD JUCHUTIIJINHBI
4.1. O6beM QUCHHUILTHHBI B 32a4E€THBIX eHHHIAX (Bcero) 4
4.2. O0beM TMCUUILIMHBI 110 BUJaM Y4eOHOI padoThl (B Yacax)

®opma o0ydeHus: ouHas

KoanuyecTBO 4acoB
(¢popma o0yueHust

OYHAs)
Buj yueOHo# padoThl
ry P B 1.4. o
Beero mo | cemecrpam
IUIAHY
-
2 3
KonraktHas paboTa oOyuaromuxcs ¢ mpernoaBaTesieM B
54 54
cooTBeTcTBUHU ¢ YII
AyIUTOpHBIE 3aHATHS: 54 54

Jlexu

18\18* 18\18*

CeMI/IHapr U MMPAKTUYCCKUC 3aHATUA

JIaGopaTopHble pabOThl, IPAKTUKYMBbI 36\36* 36\36*

CaMocTosTenpbHas pa60Ta

54 54

®dopma
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KoaunuyectBo 4yacos
(¢popma oOyuenust
OoYHasi)
Bua yue6Ho# padoThl
Yy P B 1.4. mo
Beero mo | cemecrpam
IUIaHy
;
1 2 3
®opma TeKylero KOHTPOJIsl 3HAHUM U KOHTPOJIA
CaMOCTOSITEIbHON pabOThI: TECTUPOBAHUE, KOHTP. paboTa,
KOJUIOKBUYM, pedepat u ap. (He meHee 2 BUIOB)
Kypcosas pabora - -
Buel mpoMexyToUHOM aTTecTalunu (9K3aMeH, 3a4eT) 3a4€T 3a4€T
Bceero 4acos 1o QUCIHILINHE 108 108

®dopma 00ydeHUs: 3a09HaS

KosnuuectBo 4yacos
(popma oOyueHust
3204HAast)
Bua yueOHo# padoThl
Ay P B 1.4. mo
Bceceromo | cecemsim
IUIaHY
14
1 2 3
KonraktHas pabota obyuaronuxcs ¢ mpernojaBaTesieM B 20 20
cooTBeTcTBUU C YII
AyIUTOpHBIC 3aHATHSA: 20 20
Jlexunn 6\6* 6\6*
CeMuHapbl U IPAKTUYECKUE 3aHIATUS - -
JIaGopatopHble pabOThI, TPAKTHUKYMbI 14\14* 14\14*
CamocrostenpHas pabora 84 84
dopma TeKyIero KOHTPOJisd 3HaHUH U KOHTPOJIS
CaMOCTOSITENILHOM pabOThI: TECTUPOBAaHUE, KOHTP. paboTa,
KOJUIOKBUYM, pedepar u ap. (He MeHee 2 BUJIOB)
Kypcogas pabota - -
Buel mpoMexyTOYHOM aTTecTalnu (9K3aMeH, 3a4eT) 3a4€T 3au€T (4)
Bcero yacoB no gucuumninHe 108 108
®dopma 4uz 21
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4.3. Conepxanue THCHMILINHBI (MoayJisi.) Pacnpenesienue 4acoB no reMaM M BUJaM
y4eOHoi1 padoThI:

dopma oOydeHHS: OUHAs

Bupl y4eOHbIX 3aHSTHIA ®opma
AyauTOpHBIE 3aHATHS 3ansn TeKYy1lero
Hassamme . T Jladopato i B | Camocto KOHTPOJIsSI
A3/1€JI0B U TEM cero CcKHe PHPIE MHTEP ATEND 3HAHMIA
P Jlekuuu padoTHhI, aKTHB Hasl
3aHATHSA, .
NMPAKTHKY HOW padoTa
CeMHMHAapPbI
MbI ¢opme
1 2 3 4 5 6 7
Ionsitne 6 2 - 4 2 6 TectupoBa
BBICOKOIIPOM3BOIUT HHE,
eabHbIX [IBC
(BTIBC). orpoc
[MapaieabHbIe 6 2 - 4 2 6 TectupoBa
aJITOPUTMBI. HHE,
OIIpocC
AJIropuT™MH3aNus 6 2 - 4 2 6 Tectuposa
napaJLenbHbIX HHE,
BBIYMCJIEHUT.
oTpoc
CpencrBa 6 2 - 4 2 6 Tectupona
pa3paboTku HUE,
napajiebHbIX orpoc
BBIYHCJICHUI ¢
HCI0JIb30BaHHEM
MOTOKOB (HUTeil)
Koja.
Cpencrsa 6 2 - 4 2 6 Tectupona
pa3paboTku HHUE,
pacnpe/esieHHbIX
BbIYHCJICHUIA. onpoc
Tporokoa u 6 2 - 4 2 6 Tectupona
oudauorexu MPI. HUeE,
OIIpoC
CpencTBa co3aaHus 6 2 - 4 2 6 Tectuposa
1 OTJIAAKH HHE,
napajuIelbHbIX
OIpoC
3aja4.
sIzeik OCCAM, 6 2 - 4 2 6 Tectupon
KOHCTPYKIMH aHue,
SI3bIKA, IOHSITHE
OIpoC
MPOLECCOB,
KaHAJI0B.
YiajieHHbIe 6 2 - 4 2 6 Tectupos
BBI30BbI IIPOLETYP. aHue,
0oTpocC
Hroro 108 18 - 36 18 54 -
®opma o0ydeHus: 3a04Hast
HazBanne | Bcero | Bujpl y4eOHBIX 3aHATHI | Dopma
(I)OpMa 5m3 21
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pa3nesoB U TeM AyauTOpHBbIE 3aHATHS 3ans TeKyHero
HpaKane .JIaﬁopaTo THA B Camocrto KOHTPOJIAA
CKHe pHBIE HHTEP ATeJNb SHAHMI
Jlexkunu padoThl, aKTUB Has
3aHATHS, .
NPAKTHKY HOH paborta
CeMHMHapPbI
MbI ¢opme
1 2 3 4 5 6 7
Ionsitne 17 1 - 2 2 14 TectupoBa
BBICOKONPON3BOIUT HHE,
eqabHbIX [IBC
(BIIBC). otpoc
IMapannensHbie 17 1 - 2 2 14 Tectuposa
aJITOPUTMBI. HHE,
OIIpoC
AJIropuTMH3aNus 17 1 - 2 2 14 Tectuposa
napaiebHbIX HUeE,
BBIYHCIEHUT. oIpoC
Cpencrea 17 1 - 2 2 14 Tectuposa
pa3paboTku HHE,
napaIebHbIX onpoc
BBIYHCJIEHUH C
HCT0JIb30BAHNEM
MOTOKOB (HUTeM)
KOJa.
Cpencrsa 17 1 - 2 2 14 Tectupona
pa3paboTku HUe,
pacrnpeejieHHbIX
BbIYHCJICHUIA. orpoc
ITporokon u 19 1 - 4 4 14 TectupoBa
oudamnorexu MPI. HUe,
OTpoc
Hroro 108 6 - 14 14 84 -

*B unmepakmusHotl gpopme npogoosmcs 6ce nabopamopuvle pabomwvi. Tema u cooepicanue
«JIABOPATOPHBIE ~PAFOTbHI (JIABOPATOPHBIH

3AHAMUA

npuseodeHvl
IIPAKTHUKYM). Cmonbey «3anamus 6
yuacmeyem, m.x. 0yonupyem cmonbey «Jlabopamopnas pabomay.

nyHKme

5.COAEP)KAHUE TUCLIAJIMHBI (MOYJIS)

Tema 1. llonamue evicokonpouszeooumenwvuvix IIBC (BIIBC).

3amaun quctuminHbl. Knaccudukaius napamienbHbIX BEIYUCICHUN 10 OIUHHY U
Kpumaamapou. CriocoOb! OBBIIIEHHSI TPOU3BOIUTEILHOCTH KOMITbIOTEpA: KOHBEHepr3alus,
K3LIMPOBAaHNE KOMAH/I U JAHHBIX, YBEITMYEHUE KOJIMYECTBA PETUCTPOB, CYNEPCKATISIPHOCTD U
MHUKPOCYIEPCKANSIPHOCTD MPOLIECCOPOB. MO MHOTOMPOLIECCOPHBIX CHCTEM (TIEPEX0] OT
RAM k PRAM), nokanpHasi mamsiTh, MOAYJIU C IIIMHHOM CBS3bIO, pa3fenseMas o0mias namsrh.
Tomonorun MexMo Iy IbHOM CBSI3U: IIMHA, IBYMEPHAs CE€TKa, TUIEPKYOD, AepeBbs (B T.U. TOJICThIC
JIepeBbsi), KOMMYTUPYIOLTUH Tpad. ApXUTEKTypa CYNepKOMITbIOTEpOB. TpaHCIBIOTEPHBIE

CCTCBLIC APXUTCKTYPHI. PaCHpCI[CJ'ICHHBIC CHUCTCMBI:. KIIACTCPBI U CCTU (,Z[I/IHaMI/I‘-ICCKI/IC,

UHMEPAaKmusHoU gopmey 6 noocuéme umoz208 He

CTaTI/I‘{eCKI/Ie). MeTpI/I‘-ICCKI/IC XapaKTCPpHUCTUKU BBIYHCIUTEILHON CETH: I[I/IaMCTp, CBs3HOCTD,

®dopma
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LIMPHUHA CEUEHUS, IOTOK Yepe3 CeYeHHUE, CTOUMOCTh. OLIEHKHU METPUK JUIsl pa3JIU4YHbIX CETEH.
Jlornueckast u ¢puzndeckas opranuzanun [I1BC. Cepuanuzyemocts, TpeOOBaHNS KOTEPEHTHOCTH,
CTOMMOCTb MEPECHUIKU B ITApAJUIEIbHBIX CUCTEMax. Mapmpyruzanus.

Tema 2. Ilapannensnsie ancopummel.

OTnnuus napajieNbHbIX AJITOPUTMOB OT IOCIEA0BATENbHBIX alropuTMoB. IlocraHoBKa
3aJlauM pacrnapajiieIMBaHus CYyHIECTBYIOIINUX CEpUalbHbIX alroputMoB. [Ipumep cymmupoBanus
MaccuBa. Peanuzanus napajuleNbHBIX QJITOPUTMOB C HMCIOJB30BaHUEM IIpoLEccOB. Bubl
MEXKIIPOLIECCHON KOMMYHUKAIMM (CUTHaIbI, ceMadophl, pasnenseMas IaMaTh, KaHaJbl,
cooOmienus). Ouenka 3pPeKTUBHOCTH AIrOpUTMa C Y4ETOM BPEMEHH JOCTAaBKH KOJa W JTaHHBIX
BBIYMCIUTEIBHOMY y31y. 3akoHbl Awmpana. llenecooOpasHocts pacnapamienuBanus. Kax
aHAJIM3UPOBaTh 3aBHCHMOCTh JIAaHHBIX W KOJa B IOcJenoBaTeslbHOM mporpamme. [lopsiiox
BBIYMCIIEHUH, rpad 3aBucuMocTU. Mojenb «rpy0oit cunbl». Ilpumeps! pemenuit i PRAM,
BSP, LogP. IIpeo0Opa3oBanusi mapamienu3anuu LUKIOB. JlocTaBKa MaHHBIX, OTOOpa)KeHHE
MaccuBa JIaHHBIX Ha paclpelesieHHYI0 CHUCTeMY, H30bITOYHOCTh. BnusHue anmapaTHON
peanmzauui  PRAM  u mnpoOnembl KOTepeHTHOCTHM JIaHHBIX. Mojaenu KOHKYpEHTHOH H
HCKITFOUUTENIbHON MPUMUTUBHBIX orieparuii ¢ mamsateio (EREW, CRCW, CREW, QRQW).

Tema 3. Aﬂzopummumuuﬂ napaijieéjibHblxX 8bIYUC/ICHUIL.

[Tpuniun «Pa3aensii-u-piacTByii». Busibl A€eKOMIO3UIIMM 3a/1a4u: 110 JAHHBIM, [0 KOAY,
10 BBITIOJIHEHUIO, KOMOMHUpOBaHHbIE. [IpuMeph! pa3nmuunbix qekoMmnosuiuii. CopTUpoBKa,
BBIMTYKJIbIE 000JIOUKH, MATPUYHBIE OTIEPAIIAN: IPUMEPHI IEKOMITO3UIIMH PEKYPCUBHOTO BUJIA.
MarpuuHble onepanuu: IpuMep JeKOMIO3ULIMH 0 TaHHBIM, OJIHO-, IBYX- U TPEXMEPHOE
pazOueHus.

Tema 4. Cpeocmea pazpadomku napaiieabHblX 6b14UCTEHUN C UCNOIb308AHUEM
nomokoe (humeit) Kooa.

[Iponeccrl u moToku (HUTH) yripaBieHnus. [lonstre mporecca. [Iporecchl ¢ moaaepKKoi
MHOTONOTOYHOCTH. JlucneTuepusaius npoueccoB. JJuHamuueckast U cTaTUCTUYECKas CBA3h
MeX Iy MPOLECCOPOM U ouepepio. Benyiue u pazaenseMble MIaHUPOBUIUKY TPOIECCOB.
BsaumoneiicTBue mIaHUPOBIIMKA CO CTPYKTYpaMU CUCTEMHBIX JaHHBIX U MPUMHUTHUBOB spa OC.
CocTaB 1 QyHKIMHU AUCTIETYEPA U CUCTEMHBIX YIIPABJISIOUIUX IPOrPaMM — IPOTPaMMBI
MHULUATU3AIHIH, TPOrpaMMbl TAWMUPOBAHUS, IPOrPaMMBbI YIIPAaBIECHUS BOCCTAHOBICHUSIMH.
KpaTtkocpouHoe miiaHupoBaHue MPOIECCOB U MOTOKOB B MHOTOIIPOIIECCOPHOM cHCTEME.
CocraBnsroniue sipa u nosibzopatess B npoueccax B UNIX. Curnansl kak npocreime
cpeacTBa KOMMYHUKalUd. KoMMyHUKalUS U CHHXPOHU3AIIMS IPOLIECCOB B IEHTPATU30BAHHBIX
apXUTEKTypax, OCHOBHBIE NIOHATHS U ONIpEAeNICHUs. 3aaua nepeJadyn JaHHbIX MEXy
MpoLeccaMy «IuTaTeb-nucarenby. Tynuku. Moaenu uis aHanu3a CBOMCTB aCHHXPOHHBIX
npoueccoB. Anroput™ JuitkcTpsl a1 3agauu 00 obenaromux punocodax. [Tonsatue TynukoBoit
CUTyaluu 1 cnocoObl 00pbObI ¢ Heil. API moTokoB BeimosiHeHUs GUPMBI Sun U ONpeeIeHUs
POSIX. CunxpoHu3amus IOTOKOB BBIMOJHEHHUS: B3aUMOUCKITIOYAIOIINE OJIOKUPOBKH, YCIIOBHBIE
MepeMeHHbIe, 0apbephl, OJIOKUPOBKHU YTEHUSI-3aIUCH.

Tema 5. Cpeocmea pazpabomku pacnpeodenennvix 6b14UCAeHUI.

CpenctBa pa3pabOTKU pacHpeeICHHbIX BEIUMCIEHUH ¢ UCII0JIb30BaHUEM HapalieIbHON
BUpTyasabHOU MammHbl PVM. Hcnonb3oBanue pynkumii 6udnuorexu Pvmlib. CoctaB dyHKuuii.
KomMmusamnus u 3amyck nporpaMm B cpeze PVM.

Tema 6. Ilpomokon u oudaruomexu MPL.

CocraB (yHKUNH, TUITBI JAaHHBIX, OpraHu3anus oOMeHa qJaHHbIMU. [Ipumep
ucnoiab3oBanus oubnuoreku MPI. Cpena Bomonnenuss LAM. YcraHoBKa, HCHOIb30BaHUE

®dopma 7Tuz 21
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(KOMITWIIALIMSA M 3aITyCK MTPOrpaMM, KOH(UTypaIyst BEIYUCIUTEIBHON CUCTEMBI).
Tema 7. Cpeocmea cozoanus u omaiadKu napaiienbHblX 3a0ay.

TpancisAnmsa, KOMIOHOBKA, 3arpy3Ka 3a1ad. SI3bIky MapauieIbHOrO MPOrpaMMHUPOBaHUS
U CpeJibpl IporpaMMHUpoBanusl. Pacuivpenust cTaHIapTHBIX S3bIKOB IIPOrPaMMUPOBAHUS IS
coznanus napawienabHbix nporpamm. CILK, mPC. JlononxnuTenbHbie 0nIepaTophl, X CHHTAKCUC
u cemaHTHKa. OCOOEHHOCTH peanu3alii 1 mpuMepsl POrpaMMUPOBAHUSL.

Tema 8. Azvixk OCCAM, KkoncmpyKyuu A3vlKa, NOHAMUE RPOUECCO8, KAHAI08.

[IpoucxoxxaeHue sA3bIKa U €ro NepeHoC Ha HETPaHCIbIOTEPHBIE cUcTeMBbI. [Ipumepbl
MIPOCTBIX MPUIIOKEHUH, 0TOOpaXKaIOLUIUX KOHBEHEpHYI0 00paboTKy naHHBIX. [Ipumep
YMHOKEHHUS MaTpULbl Ha BeKTop. [Ipoliecc JocTaBKM JaHHBIX B BBIYMCIUTENbHBIHN y3€l.
[Iponeccei-3arimymku.

Tema 9. Yoanennwie 6v13066t npoueoyp.

BricokoypoBHEBBIN 1 HU3KOYPOBHEBBIN HHTEp(delic mporpammupoBanus. XDR-
npeoOpa3oBaHusl, ayTeHTUUKALUS, IIMPOKOBEIIATeNIbHBIN pexxuM. Vcronp30BaHe TEXHOJIOT U
DCOM u CORBA s co3aanust pacipeesieHHbIX MpuiioxkeHui. SA3bIk onucanus HHTepeincos
IDL.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSTUAM

Tema 1. [lousitue BoicokonpousBoauTeabHbix [IBC (BIIBC) (bopma npoBenenus —
CEMUHap)
Bonpocel mo Temam pasaena
1. 3apauym TUCUUTUIMHBL.
2. Knaccudukanus nmapamiensHbIX BerauciaeHui no @aunany u Kpumnaamapdu.
3. CrnocoObl MOBBIIIEHHS TPOU3BOIUTEIHHOCTH KOMITbIOTEpA: KOHBEHEpH3alus,
K3UIMPOBAHME KOMaH/I U IaHHBIX, YBEJIMUYEHUE KOJIUYECTBA PErUCTPOB,
CYMEPCKAISIPHOCTh U MUKPOCYIEPCKAIIPHOCTD MTPOLIECCOPOB.
4. Mojenu MHOTOIIPOIIECCOPHBIX CUCTEM
Tema 2. [IapasiesbHble a1ropuT™Mbl (popMa MPoBEACHUS — CEMHUHAP)
Bonpocsl no Temam pasjaesa
1. Ornuuus napajyuieabHbIX AITOPUTMOB OT MOCJIEI0BATEIbHBIX AITOPUTMOB.
2. TlocraHoBKa 3a7auu pacrapajjieIMBaHUs CyHIECTBYIOIIUX CEPUATbHBIX
QITOPUTMOB.
3. Peanuzanus napaiienbHbIX aITOPUTMOB C UCIIOJI30BAHUEM ITPOIECCOB.
4. Buasl MeXIpPOIECCHON KOMMYHUKAIUU.
Tema 3. AnropurmMu3anus napajijiejbHbIX BoIYHCIeHHIl (hopMa npoBeaeHUs —
CEMHUHap)
Bonpocsl mo Temam pa3jaena
1. Tpunnun «Pa3nensii-u-BuacTByi».
2. Bujpl A€KOMIIO3UIIUY 33[]a4H: 110 TAaHHBIM, TIO KOJY, 0 BBITIOJHEHHUIO,
KOMOUHUPOBaHHbIE.
3. CopTupoBKa, BBITYKIIbIE 000JIOUKH.
Tema 4. CpencrBa pa3padoTKu napaJjjiejbHbIX BLIYHCIEHHI ¢ HCTIOJIb30BAHUEM
NOTOKOB (HUTel) koaa ((opMa npoBeeHUS — CEMUHAP)
Bonpocsl mo Temam pasjaena
1. TIpouecchl U MOTOKU (HUTH) yIPABJICHUS.
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[TonsTue npouecca.
[Ipouecchl ¢ moAnEp KON MHOTOIIOTOYHOCTH.
JucneTuepu3zanus mporeccoB.
JluHamuueckas U CTaTUCTUYECKAs CBSA3b MEXAY MPOLECCOPOM U OUYEPEIBIO.
Tema 5. CpencrBa pa3padoTKu pacnpe/ie/ieHHbIX BbIYHCIeHni (popma nmpoBeaeHuUs
— ceMHUHap)
Bomnpocsl no remam pazaena
1. CpencrBa pa3pabOTKu pactpeeICHHBIX BEIYUCICHHH € HCIIOJIb30BaHHEM
NapajuleJIbHON BUPTYyalbHOU MamHbel PVM.
2. UcnonwzoBanue GpyHKImi Onbamorexu Pvmlib.
3. CocrtaB QpyHKIIUH.
4. Komnuisuus u 3ammyck nporpamm B cpeae PVM
Tema 6. IIpoTokoa u 6mdauorexkn MPI (hopma nmpoBeseHHUS — CEMHHAD)
Bonpocsl no remam pazaena
1. CocraB (yHKIIMIA, TUTIBI JAHHBIX, OpPraHU3aIldsg OOMEHa JAaHHBIMHU.
2. Cpena BeimonHeHHs LAM.
Tema 7. Cpeacra co3iaHus M OTJIAKH NapajuleJbHbIX 3a4a4 (popma npoBeneHus —
ceMHUHap)
Bonpocsl mo Temam pa3sjesa
1. Tpaucnsius, KOMIIOHOBKA, 3arpy3Ka 3a/1ad.
2. SI3BIKM apauIeNbEHOTO MTPOTPAMMHUPOBAHUS M CPEIIbl IPOTPAMMHUPOBAHHSL.
Tema 8. SI3pik OCCAM, KOHCTPYKIIUH A3bIKA, TOHATHE NMPOLECCOB, KAHAJIOB
(dbopma mpoBeneHUST — CEMUHAP)
Bonpocel mo Temam pasaesa
1. TlpoucxoxxaeHue A3bIKa U €ro NePEeHOC Ha HETPAHCIBIOTEPHBIE CUCTEMBI.
2. Tlpouecc NOCTaBKHU JaHHBIX B BBIUMCIUTEIbHBIN y3€ll.
3. Ilpomecch-3arayniku.
Tema 9. YnajienHble BbI30BbI poueayp (Gpopma mpoBeaeHus: — CEMUHAD)
Bonpocel o Temam pasjaena
1. BBICOKOYpOBHEBBIN U HU3KOYPOBHEBBIN HHTEPGEHC TPOrpaMMUPOBAHHMS.
2. XDR-npeo6pa3oBanus, ayTeHTH(PUKALNS, ITUPOKOBEIIATEIHHBIA PEKIM.
3. HcnonszoBanue Texrosoruii DCOM u CORBA niis co3nanus pactpeaeieHHbIX
MIPUIIOKEHHUM.

abrwn

7.JIABOPATOPHBIE PABOTHI, IPAKTUKYMbI

JlabopaTopHas padora Ne 1

Lenp — maTe mpeacTaBiIeHHE O TMOCTPOCHUHU MPOCTHIX MApaUIENbHBIX MPOrpPaMM Ha SI3bIKE
napajuiensHoro mporpammupoBanus MPI; mpeacraBneHue o mapaiedbHBIX IpoOrpaMmax,
HACTpaMBaE€MbIX Ha pa3Mep BBIYMCIUTENBHON CHUCTEMBl, KaKk Ha mapaMeTp; 3aKperuThb
MIPaKTUYECKOe OCBOEHHE (YHKIMI MapHBIX B3aUMOJCHCTBHIA MEXIy BETBSMHU MapajlieIbHON
MIPOrpaMMBl.

3ananue 1. IIporpammupoBaHne KOHBEHEPA.

BetBs 0 MEPCChIJIACT HEKOTOPBIC JaHHLIC BETBU 1, BeTBb 1 MMPUHATLIC JAHHBIC NIEPCAACT BETBU 2,
BETBb 2 MMPUHATBHIC JAaHHBIC TIEPCAACT BCTBU 3u T.A. IO HCIOYKE YBCIWYCHHUA HOMCPOB. I/I,
HaKOHCII, BETBb 0 MPUHUMACT NICPEChIIIACMbIC NAHHBIC OT BETBU size-1 u BBIBOJIUT HA 3KpaH CBOM
HOMCD U MPUHATHIC JAHHBIC. T.e. NEPCChIIIKA HH(bOpMaIlI/II/I MO0 KOJIbIIY KOMIIBKOTCPOB. B »Tom
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IIpUMeEpe MporpaMMmy ajiropuTMa HY)KHO HalKMcaTh HACTPaUBAacMOW aBTOMAaTHYECKU Ha pasMep
BBIYMCIUTEIBHON CUCTEMBI, T.€. QJITOPUTM HE JOJDKEH 3aBUCETh OT 4YMCIAa KOMIIBIOTEPOB U
IIporpamma J0JKHa 3allyCKaThCsl Ha JI0OOM JIOIyCTUMOM KOJIMYECTBE KOMIIBIOTEPOB.

3amanue 2. [IporpammupoBaHue KOJBIEBBIX CABUTOB JAHHBIX

Bce BeTBM OJHOBPEMEHHO NEPECHUIAIOT HEKOTOPBIE CBOU JIAHHBIE BETBAM C HOMEpamMu Ha
€IMHULY OOJBIIMMH, YeM Iepeaaronue BeTBU. T.e. mepechlika MHQOpPMALMK BIOJIb KOJbIa
KOMIIBIOTEPOB, CM. PUCYHOK HMKE. B 3TOM Ipumepe mporpammy ajJiropurMma Hy:KHO HalucaTh
HacTpauBaeMOW AaBTOMATHYECKM HA pa3Mep BBIYMCINUTEIBHONM CHUCTEMBI, T.€. QJITOPUTM HE
JOJKEH 3aBHCETh OT 4Hcjia KOMIIBIOTEPOB W IporpamMma JOJDKHA 3allycKaTbCsl Ha JII0OOM
JOITYCTUMOM KOJIMYECTBE KOMITBIOTEPOB.

A > B
0) (1
B A

A
v
A B

w
7\
>

OcnoBublie pynkuuu MPI

Cucrema MPI sBnseTcs OCHOBHBIM CpEICTBOM IPOTPAMMHPOBAHHS TaKHX COBPEMEHHBIX
BBICOKOIIPOM3BOAUTEIILHBIX MYJIbTHKOMIIBIOTEPOB, Kak Silicon Graphics Origin 2000, Cray T3D,
Cray T3E, IBM SP2 u muorux apyrux. MPI paGotaeT Ha caMbIX pa3HBIX apXUTEKTypax
MYJIbTUKOMITBIOTEPOB, KaK C pacHpeAeeHHON NaMsThIo, TaK U ¢ pasjienseMoil mamsaTeio. Kpome
toro, MPI paGoTaer Ha ceTsX KOMIBIOTEPOB (KJIacTepax) OJHOPOJIHBIX M T'€T€POrCHHBIX.
KonnyecTBo KOMITBIOTEPOB B CETU MOXKET OBITH OT 0JIHOTO U OoJee. BaxHeiieit 0cOOEHHOCTbHIO
MPI sBnsiercs TO, 4TO MOJNB30BATENb IPH HAMMCAHUU CBOMX MapajUIeTbHBIX MPOrpamMM He
JOJDKEH YYUTBHIBaTh BCE 3TH apXUTEKTYypHbIE OCOOEHHOCTH KOHKPETHBIX MYJIbTHKOMIIbIOTEPOB,
nockoibky MPI  mpenocTaBnseT MoNb30BATENI0  BUPTYaJbHBIH  MYJIBTHKOMIIBIOTEP C
pacrpelielIeHHOW TMaMsAThI0O W € BUPTYyaJbHOH CETbIO CBSI3U MEXIY BHUPTYaJbHBIMU
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koMIiproTepamu. llonbp3oBaTenb 3aKa3bIBaeT KOJIMYECTBO KOMIIBIOTEPOB, HEOOXOAMMBIX IS
pELIEHUs €ro 3a/adyu, U ONIPEIEIAET TOMOJIOTHIO CBSI3ed Mexay 3TuMu KoMmibtorepamu. MPI
peayi3yeT 3TOT 3aKa3 Ha KOHKpETHOW (m3mueckoil cucteme. OrpaHUYCHHEM SIBISETCS 00beM
ONEpPaTUBHOM NaMATH (PU3NYECKOrO0 MyJbTUKOMIIOTEpa. TakuM o0O0pa3oM I0JIb30BATEIb
paboTaeT B BHUPTyaJbHOH Cpele, YTO OOecleYrBaeT MEPEHOCHMOCTh €ro IapauleIbHBIX
nporpamMm. Cucrema MPIl mnpeacraBiasier co0oit  OMONMMOTEKY CpPEICTB NapalljiebHOTO
nporpaMmMupoBanus Jyis si3eikoB C u Fortran 77.

Metoabl pacnapa/uieJIMBaHUs] H MOJeJIH IPorpaMm, nopaep;xusaemoie MPI

OnHoitl U3 1enei, mpecieyeMbIX MPH PENICHUH 3a]ad Ha BBIYHCIUTEIBHBIX CHCTEMAax, B TOM
ylyclie U Ha NapauielbHBIX, — sBIsAETCS 3(P(EKTUBHOCTh. DPPEKTUBHOCTH MapaieIbHON
MPOrPaMMBI  CYIIECTBEHHO 3aBUCHUT OT COOTHOINEHUS BPEMEHH BBIUYHCICHHH KO BpPEMEHHU
KOMMYHHKAITII MEXTy KOMIbIOTepaMu (py 0OMeHe JaHHBIMH). 1 1eM MeHbIe B IPOIICHTHOM
OTHOIICHHH JIOJISI BpEMEHH, 3aTPAueHHOr0 Ha KOMMYHHUKAITUHU, B 0OIIEM BPEMECHH BBIYMCIICHHIA,
TeM Oosbiie 3(QexTuBHOCTh. JIJIS TapalieNbHBIX CHCTEM C TMepefadye cooOieHui
ONTHMAJTBFHOE COOTHOIICHUE MEXIY BBIYACICHUSIMH ¥ KOMMYHHKAIIUSIMU OOECIICUNBAIOT
METOJIbI KPYITHO3EPHUCTOTO pacnapajieIMBaHusI, KOT1a TapaJlJIeIbHbIe alTOPUTMBI CTPOSITCS U3
KPYIIHBIX U PEIKO B3auMOJeHcTByrOUMX OnokoB [2—8]. 3amaun JnuHEHHONW anreOpbl, 3amayd,
pemaemMple  CETOYHBIMH ~ METOJAaMH M MHOTHE  JpYyrue, JOCTaToyHO  A(P(PEKTHBHO
pacnapanienu8armcs KpynHo3epHuUCmoviMu Memooamu.

MPMD - monens Beruucinenuid. MPI - mporpamMma mnpexacraBisier co0oil COBOKYMHOCTb
ABTOHOMHBIX MPOIECCOB, (PYHKIMOHUPYIOIIMX TIOJ YIOPABIEHHUEM CBOMX COOCTBEHHBIX
mporpaMM W B3aUMMOJICUCTBYIOIIMX TIOCPEJICTBOM CTaHJApPTHOTO Habopa OMOJIMOTEYHBIX
MpoIeAyp s Mepeavyn 1 mpuema coodmennid. Takum obpazom, B camom oOmiem ciaydae MPI -
nporpamma peanuszyer MPMD - mogens nporpammupoBanus (Multiple program - Multiple
Data).

SPMD - Monenp BerumcieHud. Bce mporiecchl MCMIOMHSIOT B OOIIEM cllydae pa3iudHbIC
BETBU OJIHOM W TOH e mporpamMmbl. Takoil mMomxoj 0OYCIIOBIIEH TeM OOCTOSTEIHCTBOM, YTO
3aJlaya MOKET OBITh IOCTATOYHO €CTECTBEHHBIM 00pa30M pa3duTa Ha MOJ3aJauu, peliaeMble 1o
onHoMy anroputMmy. Ha mpakTuke daige BCEero BCTpeyaeTcs MMEHHO JTa MOJEeNb
nporpammupoBanus (Single program - Multiple Data) [1,12].

[TocnenHioro Monenb MHa4Ye MOXKHO Ha3BaTh MOJEIBIO pAcnapaiienu8anus no OAHHGIM.
KpaTtko, cyrp 3TOro cmocoba 3akiioyaercs B clefyromeM. McxonHble AaHHBIE 3a/adyd
pacnpeensoTcs Mo IpoleccaM (BETBSIM IMapajUIeNIbHOTO alrOpUTMa), a aJITOPUTM SIBJISETCS
OJIHUM M TEM JX€ BO BCEX Ipolieccax, HO JEHCTBUS STOr0 alfOPUTMa pACIpENesoTcs B
COOTBETCTBUU C HMEIONIMMHKCS B JTHUX I[poleccax oOaxHvimu. Pacmpenenenue neidcTBU
QIrOpUTMa 3aKJII0YAETCs, HAPUMEP, B MPUCBOCHUM PA3HBIX 3HAYCHUI MEPEMEHHBIM OJHHX U
T€X K€ IMKJIOB B Pa3HBIX BETBSX, JIMOO B HMCHOJHEHHH B Pa3HBIX BETBSIX Pa3HOTO KOJIMYECTBA
BUTKOB OJTHHX U T€X >K€ LIUKIOB U T.I. J[pyrumu cioBamH, MpoLecc B KaKIOW BETBU CIEIyeT
Pa3TMYHBIMU MYTSIMH BBINIOJHEHUS HA TOU )K€ caMoil mporpaMme.

VYkazaHHble MOJENH, TMOMHMO TMOJICPKKA Ha SI3bIKOBOM YpPOBHE, THOIEPKUBAIOTCS
apXUTEKTypaMH TaKUX CaMbIX COBPEMEHHBIX cynepkomimbiorepoB kak: ASCI RED (6onee 9000
Pentium PRO/200 o0beiMHEHBI B SIMHYIO CHCTEMY, UMeeT ObIcTpoaelicTBre okoso 3,2 Tflops),
u ASCI WAIT (8192 -, umeer OpicTpoaeiictue 12,2 Tflops), Cray T3D, Cray T3E, IBM SP2.

B nepBoii yacTu 1aHO OomMHMCAaHME CHCTEMBI MapajuiensHoro nporpammupoBanus MPI. Jlansr
oTepaTopbl KOMIWISIUU U 3amycka C-TiporpaMM, MPOrpaMMHBIE CPEICTBA 3aJJaHHsI CHCTEMHBIX
B3aUMO/ICHCTBUI, BHPTyaldbHbIE TOMOJOTMH. B KaxXaoMm mojapaszfene MPUBOIATCS MPUMEPHI
MpOrpaMM, 3aKpeIUISIoNINe MOHUMAHHE W YCBOEHUE MaTepuana. JTH K€ MPUMEpPbl MOTYT
MCIO0JIb30BaThCA KaK 00pas3Ilbl 1 HATMCAHKSI HOBBIX MPOTPaMM.
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Bo BTOpoii wactm gaHBl 4YeThIpe J1a0OpaTOpHBIX pabOTHI, MOCTPOEHHBIE KAk
IIOCJIEIOBATEPHOCTh  IIArOB 10 M3Y4YEHUIO IPOrPaMMHBIX CpPEACTB  IapajuieIbHOTrO
IIPOrpaMMHUPOBAHMS U OCBOEHHIO OCHOBHBIX HAaBBIKOB HAIMCAHUS IapaUIEIbHBIX IPOTrpamMM.

JlaGopaTopHasi pabora Ne 2

Ienp — paTe OpeicTaBICHHE O INOCTPOCHMM HPOCTHIX HMapajlIeNIbHBIX IPOrpaMM Ha sI3bIKE
napajuiebHoro mnporpammupoBanus MPI; npeacraBieHue o napamieabHBIX IIpOrpammax,
HAaCTpavBaE€MbIX Ha pa3Mep BbIYMCIUTEIBHOM CHUCTEMBI, KaKk Ha IapaMerp; 3aKpernuThb
MIPaKTUYECKOE OCBOEHHE (YHKIMM MapHbIX B3aWMOJEMCTBUN MEX]y BETBSIMHU IapaljieIbHON
MIPOrpaMMBl.

3ananue 1. IIpopabGotka npumepoB u3 myHkra "lIpuMepsl napayienbHbIX IporpaMMm" 3TOH ke
1a00paToOpHOH.

BuumarensHo m3yunts npumepst 2.1, 2.2, 2.3. Ilpumepst 2.2 u 2.3 (YMHOXXEHUE MaTpULIbl Ha
BEKTOP Ha TOMOJIOTHUAX 'KOJbLO" U "MONMHBIA rpad') oTKOMNUIMPOBATH M 3alyCTUTh Ha 4-X
KOMIIbIOTEpaXx.

3aganue 2. [lapannenbHoe yMHOKEHUE MATPUIIBI HA BEKTOP HA TOMOJIOTHH "KOJIBIO".

Pa3paboTtare anroput™m Hanmucath U OTJIAJUTh MapajUIeNbHYIO TPOrPAMMY YMHOXKEHUS MAaTPHILbI
Ha BEKTOP B TOMOJIOTHH "KOJIbIO'": A X B = C, npu yca0BUHU, 4TO KOJIMYECTBO CTPOK MATPHIIBI U
3JIEMEHTOB BEKTOPA Hallel0 HE JIENUTCS Ha KOJIMYECTBO KOoMIbioTepoB. Hampumep, matpuna A
pa3zmepoM [22x22] u BekTop B pazmepoM [22] Ha 4yeThIpeX KOMIIbIOTEPaX.

3aganue 3. [lapannensHoe yMHOKEHHE MATPHIIbl HA MATPHUILy HA TOTIOJIOTUH "KOJIbIIO".

Bapmanr 1.

Pa3paboTtare anroputMm Hamucath U OTIAJAUTh NMapajUIeIbHYIO IPOrPaMMY YMHOXKEHUSI MATPHIIbI
Ha MaTpHIly B TomoJsoruu "Koiblo': A x B = C, npu yciaoBuM, 4T0 KOJIMYECTBO CTPOK MaTPHIIbI
A u cronOuoB mMatpuibl B Haleno fenurcs Ha KOJIMYECTBO KoMIbioTepoB. Hampumep, maTpuiia
A pazmepom [20x20] u maTpuua B pazmepom [20x20] Ha YeThIpeX KOMIBIOTEPAX.

Bapmanr 2.

Pa3paboTtare anroput™ Hamucath ¥ OTIAAUTH MapajUIeNbHYIO IPOrPAMMY YMHOXKEHUSI MATPHIIBI
Ha MaTpUIly B Tomosioruu "Kojisio': A x B = C, npu ycnoBuu, 4T0 KOJIMYECTBO CTPOK MATPHUIIBI
A u cronbuoB Marpunibl B Hameno He Jenutcs Ha KOJIHYECTBO KOMIbIOTEpoB. Hampumep,
Matpuiia A pasmepom [22x20] u marpuiia B pazmepom [20x22] Ha yeTbIpeX KOMITbIOTEpaX.

3aganue 4. CpaBHUTENbHbIE BPEMCHHBIE XapaKTEPUCTUKH [BYX AITOPUTMOB YMHOXEHHS
MaTpUIbl HAa BEKTOP Ha TOMOJIOTUAX "KOJbIO" U "MOHBIHN rpad".

B kauecTtBe mapajuienbHBIX MpOrpaMM B3ATh npumepbl 2.2 u 2.3 (YMHOXEHHE MaTpullbl Ha
BEKTOp Ha TOMOJIOTUAX '"Koiblo" M "monHbli Tpad"). s obeux mporpamMm MHOCTPOUTH
HeOoubIIMe rpaduKy 3aBUCUMOCTH BPEMEHHU PELICHHUs 33Jjaul OT Pa3MepPOB MaTPHUIIbI U BEKTOPA.
O06e mporpamMMBbI 3aMyCTUTh MocieaoBarensHo ans Matpuil: A = [300 x 300], [500 x 500], [700
x 700], [1000 x 1000] # COOTBETCTBYIOUIMX 3TUM MaTpUlaM BEKTOPOB. OTKOMIWINPOBATH U
3aIyCTUTh Ha 4-X KOMIBIOTEpaX, 3aCeyb BPeMs U MOCTPOUTH YKa3aHHbIE IPaUKH.
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JlabopaTopHas padora Ne 3

lenp — nmaTe mpencTaBi€HHE O NOCTPOEHUHU IPOCTBIX IMAPAJUICIBHBIX MPOrpPAMM Ha S3bIKE
napajuiesIbHOro mporpamMMupoBanus OpenMP; 3akpenuTh NMPaKTHUYECKOE OCBOCHHE JIUPEKTHB
SI3bIKA.

3ananue 1. IIpopabGotka npumepoB u3 nmyHkra "lIpuMepsl napamienbHbIX IporpaMMm" 3ToM ke
nabopaTOpPHOH.

BuumarensHo n3yunts npumeps! 3.1-3.5. OTKoMIUIMpoBaTh U 3ayCTUTh Ha 2-X Mpoleccax.

3ananue 2. [lapamiensHoe yMHOXKEHHE MaTPUIIBI HA BEKTOP

Bapmuanr 1.

Pa3paboTtare anroput™ Hamucath U OTJIAJUTh NMapajUIebHYIO IPOrPaMMy YMHOXKEHUSI MATPHIIbI
Ha BEKTOP C UCIOJIb30BAaHUEM pacIipesielieHus paboT AJis napasuieIbHbIX MPOIECCOB JUPEKTUBON
sections. Mcmosp30Bath aaropuT™ mnpuMepa 3.5.

Bapmuanr 2.

Pa3paboTtare anroputM Hamucath ¥ OTIAAUTh MapaJIeNIbHYIO IPOTpaMMy YMHOKEHHUS MAaTPHUIIbI
Ha BEKTOp C HCHOJb30BAaHUEM pacrpeaenaeHuss paboT [Uisi HapauleIbHBIX MPOLIECCOB C
HETIOCPEACTBEHHBIM 3a7jaHuEM PaboThI («Bpy4dHYIO»). Mcmomp30BaTh aroput™ mmpumepa 3.5.

3aganue 3. [lapannenbHoe yMHOXKEHUE MAaTPUIBI HA MATPUILY.

Bapmanr 1.
Pa3paboTtare anroputMm Hamucath U OTIAAUTh MapajUIeIbHYIO IPOrPaMMY YMHOXKEHUSI MATPHIIbI
Ha MaTpUIly C UCIOJB30BAHNEM AUPEKTUBBI pacnapaieIMBaHus [UKIA [10 BUTKAM.

Bapuanr 2.

Pa3paboTtare anroputMm Hamucath ¥ OTIAAUTh MapajUIebHYIO IPOrPAMMY YMHOXKEHUSI MATPHIIbI
Ha MaTpUIly C HCIOJIb30BAHUEM paclpelenieHus padoT Juid MapaiieldbHBIX MPOLIECCOB C
HEMOCPEJCTBEHHBIM 3aJJaHHEM PaOOTHI («BPYUHYION).

3amanne 4. CpaBHUTENIbHbIE BPEMEHHBIC XapaKTEPUCTHUKU ABYX AJITOPUTMOB YMHOKCHHUS
MaTpuIlbl Ha BEKTOP Ha si3bike MPI 1 s3p1ke OpenMP.

B kauecTBe mnapayuieNbHBIX HPOrpaMM B3STh MapajuleibHbIE MPOTPAMMBL  «YMHOXECHHE
MaTpuisl Ha BekTop B MPI Ha Tomonorum "Konblo™» M «yMHOXEHHME MaTpHIbl Ha BEKTOp B
OpenMP (onuH u3 BapuaHToB)». [ 00eux mporpamMM NOCTPOUTH HeOousblIMe TpaduKu
3aBHCUMOCTH BPEMEHM pELICHMs 3aJaud OT pa3MepoB MaTpuubl M Bekropa. O0e mporpammsl
3amycTUTh nocnenoBarenbHo A matpuil: A = [300 x 300], [500 x 500], [700 x 700], [1000 x
1000] m COOTBETCTBYIOLIMX 3TUM MaTpULiaM BEKTOPOB. OTKOMIMIMPOBATh U 3aIIyCTUTh HA 2-X
KOMIIbIOTEpAX, 3ace4Ub BPEMs U MOCTPOUTH YKa3aHHbIE IPa(UKH.

OcHoBHubIe AupexkTHBBI OpenMP
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Uto takoe OpenMP?

Wutepdeiic OpenMP 3amyman kak cTaHAapT A MPOrpaMMHUPOBAaHUS Ha MacIITaOMPyeMbIX
SMP-cuctemax (SSMP,ccNUMA, etc.) B Mmoaenu o6mieit mamsiti (shared memory model). B
cranzapr OpenMP Bxoaar cneuuduxanuu Habopa IUPEKTUB KOMIIWJIATOpA, HPOLEAYp H
nepeMeHHbIX cpenpl. [lpumepamu crcrteM ¢ 00mIeH MaMsAThIO, MacIITAOMPYEMBIX 0 OOIBLIIOTO
qHuciaa TPOIECCOPOB, MOTYT CIYXUTh cymepkommbiorepsl Cray Origin2000 (mo 128
nporieccopoB), HP 9000 V-class (o 32 mporieccopoB B 0JHOM y37€, a B KoHpuUrypanuu u3 4
y3710B - 10 128 mpomeccopos), Sun Starfire (10 64 mporieccopos).

I'ne naittu nuapopmanuro?

OcHoBHOM UCTOYHUK UH(pOpMaIuu - cepsep http://www.openmp.org/. Ha cepBepe ocTymHbI
CHGIII/I(l)I/IKaU;I/II/I, CTaThbH, y‘I€6HI>I€ MaTcpurabl, CCbLIKH.

ba3oBbIil TOTOKOBBIN NTapalIeIn3M

OO01en0CTyNHBIN MpollecC MaMsITH MOKET COCTOATh M3 MHOXKECTBEHHBIX MOTOKOB, HECKOJIBKO
HUTEH YOpaBlieHUs, KOTOphIE HMEIOT O0Ilee aJpecHOe MPOCTPAaHCTBO, HO pa3Hble MOTOKU
KOMaHJ M pa3JielbHble CTIKU. B mpocreiieM ciaydae, Ipouecc COCTOUT U3 OJHOW HUTH. Hutn
MHOT/IAa Ha3bIBAIOT TakKXe TIOTOKAMH, JIErKOBeCHbIMU mporeccamu, LWP (light-weight
processes).. OpenMP ocHOBaH Ha CyIIeCTBOBAaHUN MHOXECTBEHHBIX TIOTOKOB B OOIIEAOCTYITHOM
MaMsITH, IPOrPaMMHUPYIOIIEH Hapagurmy.

SBHbIit [Tapannenusm

OpenMP wumeer sBHyIO (HE aBTOMATHYECKHI) MOJENIb NPOrpaMMUPOBaHUsA, Mpeasiaras
MIPOrPaMMHUCTY MOJIHOE YIPaBIIEHUE IO pacnapaieIMBaHHIo.

Monens Fork-Join (Berienune — O0beuHEHNE)

OpenMP ucnons3yer Fork-Join moaens napaiieabHOTO BBITOJTHEHUS:

Bce nmporpammber OpenMP HaumHaroTCs Kak €IMHCTBEHHBIN MTPOLeCC: TJIaBHbIM NOTOK. | TaBHBIN
MOTOK BBIMOJHAETCA TMOCIEI0BATEIbHO, IOKa HE CTaJKUBAIOTCI C TEpBOM 00IACThbIO
rapajuieJIbHOM KOHCTPYKIIMH.

Fork (BETBJIEHHUE): riaBHbIil MOTOK CO3/1a€T TPYIITY HapauIeIbHBIX TOTOKOB.

WHCcTpykumn B mporpaMMe,  KOTOpble — BKJIIOYEHBl  MapajulelbHOM  KOHCTpyKLHEH
oOmnactu {*pernona*}, Toraa BeINOJIHEHB! NapaJlJIeIbHO CPEAN PA3IUYHBIX IIOTOKOB TPYIIIIBI

Join (OBPBEJAMHEHUE): Korma moTokM Tpymmbl 3aBepIIAlOT HHCTPYKIMH B 001acTu

MapaJUIEIbHON KOHCTPYKIIMM, OHU CHHXPOHU3UPYIOTCS M 3aKpbBIBAIOTCSA, OCTaBIAA TOJBKO
IJIaBHBIA IOTOK.
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2. lupeKTUBBI

HupextuBsl OpenMP ¢ Touku 3penus sizbika C sIBISIOTCS KOMaHIaMH| MPEerpoIeccopa:
#pragma omp
CDopraHa SABJIIFOTCA KOMMCHTApPUSAMU U HAYUHAIOTCA C KOM6I/IHaI_[I/II/I CHMBOJIOB:

ISOMP.
®dopmar nupektunsl Ha C/C++:
<KOMaH 1a JjIsl Iperporeccopa™> <uMs AUPEKTHBBE> <mpemnoxenue(klausa)>

#pragma omp parallel [clause clause ...]

{

}
JIMpeKTUBBI MOKHO pa3JeIUTh HA 3 KaTeropuu:
- OIpeielIeHHE MapaieIbHOM CeKIIUH,
- paznenenue padoThl,
- CHHXPOHU3ALIUAL.
Kaxxnast aupexkTtuBa MOXET UMETh HECKOJBKO JOIMOJHUTENbHBIX aTpuOyTOB - Kiay3. OTnenbHO
CHeU(PUIMPYIOTCS KJIay3bl A Ha3HAYEHMsI KJIACCOB IEPEMEHHBIX, KOTOpPbIE MOTYT OBITh
aTpuOyTaMu pa3InYHBIX TUPEKTHUB.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEOEPATOB

He npegycMoTpeHsl.

9. HEPEYEHD BOITPOCOB K 9K3AMEHY (3AYETY)

1. 3agaum TUCHMIUIMHBIL
2. Knaccudukarus napauienbHbX Berancienuit no @nunny u Kpumaamspdu.
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RO ~No A

11.
12.
13.
14.
15.
16.
17.

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

0.

CriocoOblI MOBBINIEHUS TPOU3BOAUTEILHOCTA KOMIIBIOTEPA: KOHBEHEepHU3aIus,
K3IIMPOBAHMUE KOMAH/I U JAHHBIX, YBEITMYECHUE KOJIMUECTBA PETUCTPOB,
CYMEPCKAISIPHOCTh U MUKPOCYIEPCKASIPHOCTD MPOIIECCOPOB.

Mogenu MHOTOTIPOTIECCOPHBIX CUCTEM

OTnnuus napajyieIbHBIX AJITOPUTMOB OT TIOCJIEIOBATEIbHBIX aJITOPUTMOB.
[TocranoBka 3a7aun pacnapajijieIMBaHUS CYIIECTBYIOIHNX CEPUATBHBIX AT OPUTMOB.
Peanuzarus napauieabHbIX AITOPUTMOB C UCTIOJIB30BAHUEM TPOIIECCOB.
Buapl MexnponeccHo KOMMYHUKAWH.

[Tpunnun «Pa3aensii-u-BiracTByi».

Buapl nexoMmosunuu 3aa4uu: 1Mo JaHHBIM, 110 KOy, IO BBITIOJHEHUIO,
KOMOMHUPOBaHHbIE.

CopTupoBKa, BEITYKJIbIE 000JOUKH.

[Ipouiecchl ¥ MOTOKK (HUTH) YIPaBJIECHUS.

[TonsTue nmpouecca.

[Tporeccrl ¢ moaaepKKOW MHOTOIIOTOYHOCTH.

JucneTuepu3saius MporeccoB.

JlunaMuueckasi 1 CTAaTHCTHYECKas CBSI3b MEXKIY ITPOIIECCOPOM U OUEPEbIO.
CpenctBa pa3pabOTKH pacpeIeICHHBIX BEIYMCICHUN ¢ UCTIOJIH30BAHUEM MapajlIeTbHON
BUPTyaJIbHOU MaminHbl PVM.

Wcnonb3oBanue pynkiuii Oubnuorexku Pvmlib.

CocraB (yHKIMIHA.

Komnwsiius u 3ammyck nporpamm B cpeae PVM

CocrtaB (GyHKUMIA, TUTIBI JAaHHBIX, OpraHu3als oOMeHa JaHHbIMH.

Cpena BeinmosiHeHuss LAM.

Tpancisanusa, KOMIOHOBKA, 3arpy3Ka 3aj1ad.

S3bIKM MapasuIeIbHOTO MPOrPaMMHUPOBAHUS U CPEZIbl IPOrPAMMHUPOBAHMSL.
[IpoucxoxaeHue sA3bIKa U €ro MepeHOC Ha HETPAHCIIBIOTEPHBIE CUCTEMBI.
[Iponecc nocTaBKM JaHHBIX B BEIYMCIUTEIBHBIN Y3€ll.

[Ipoueccei-3ariymku.

BricOKOypOBHEBBIN 1 HU3KOYPOBHEBBIM HHTEP(DENC TPOrpaMMHUPOBAHUSI.
XDR-npeoOpa3oBanus, ayTeHTH(PUKALINS, ITUPOKOBEIIATEIIHHBIA PEKIM.
HcnonbzoBanue texnosnoruid DCOM u CORBA 17151 co3nanus pacnpeieeHHbIX
MIPUJIOKEHUH.

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIUXCS

®opma oOydeHus: ouHas

Ha3zBanmue pa3nesioB u Buna camocrositesibHOM padoThI Oo0bem dopma
TeM (npopabomka yuedonozo mamepuana, B yacax KOHTPOJIs
peuienue 3aoau, pegpepam, 00K1ao, (nposepxa
KOHMPObHAA pAadoma, n0020MmoeKa K pewienusn
coaue 3auema, IK3amena u op.) 3a0au,
pegpepama u
op.)
HownsTue YTEHUE OCHOBHOW U JOTIOJTHUTEIBHOU 4 ompoc
BBICOKOITPOU3BOAUTEIIbHBIX
IIBC (BIIBC). JIUTEpATyphl, CAMOCTOSTCIbHOC H3YUYCHHUEC
Marepuaia no JUTepaTypHbIM
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HUCTOYHUKAM;
[TapannensHbie qTeHHE OCHOBHOU U JONOJHUTEILHOU 4 OIpocC
AJITOPUTMBI.

JUTEPATYPhI, CAMOCTOSATEIILHOE U3YUCHUE

Marepuaa 1o JIMTEePaTypPHbIM

UCTOYHUKAM;
AJITOPUTMH3AIIHS YTEHUE OCHOBHOM M JIONIOJHUTEIIBHON 4 OIIpoC
T1apajlIe/bHBIX JUTEPATYPBl, CAMOCTOSTEILHOE M3yYCHUE
BBIYUCJICHUHU.

Marepuana o JUTEPATyPHBIM

HUCTOYHHUKAM;
Cpencrsa paspaboTku YTEHUE OCHOBHOM M JIONIOJHUTEIBHON 4 IIpoBepka
T1apajlicbHEIX JIATEPATYPhI, CAMOCTOSITEIILHOE H3ydICHHUE perieHus
BBIYUCJIICHUU C

Marepuana o JUTEPATYPHBIM 3aja4
HUCITOJIB30BAHUEM ITOTOKOB
(kmrTeif) Koja. HMCTOYHHUKAM;
Cpencrsa paspaboTky CaMOCTOSITEIILHOE BBITIOJTHEHUE 4 orpoc
PACHPE/IC/ICHHBIX MPAKTUYECKHUX 3a/IaHUH PENPOTYKTHBHOTO
BBIYUCIICHHUU.

THIIA (oTBETHI Ha BOIIPOCHI,

TPEHHUPOBOYHBIC  YIIPAKHEHHS, 3a/JauH,

TECThI);
IIporokon 1 GHOIHOTEKH | CAMOCTOSATENLHOE BBINOJTHEHHUE 6 ITposepka
MPI. MPAKTUYECKHUX 3aIaHUH PEIPOTYKTHBHOTO pereHus

TUTIA (oTBETHI Ha BOTIPOCHI, 3amad

TPEHUPOBOYHBIC YIIPAKHEHHS, 3a/a4H,

TECTHI);
Cpezcrsa co3manus 1 CaMOCTOSITEIIEHOC BBITIOJTHEHHE 4 [TpoBepka
OTJIa/kK MapaJiiebHRIX MPAKTUYECKUX 3aaHUi PEIPOTYKTHBHOTO peIIeHUs
3aaad.

TUTIA (oTBETHI Ha BOTIPOCHI, 3ama4

TPEHUPOBOYHBIC YIIPAKHEHUS, 3a/1a4H,

TECTHI);
Sseik OCCAM, YTEHWE€ OCHOBHOM M IONOJIHUTEIBHOU 8 OIpocC
KOHCTPYKLIMH A3bIKa, JIMTEPATYPBI, CAMOCTOSATEILHOE U3yYEHUE
TIOHATHE TIPOLIECCOB,

marepuaia o JTUTEPATyPHBIM
KaHaJIOB.

VCTOYHUKAM;
Y najneHHbIC BHI30BEI YTEHUE OCHOBHOW W JIOTOJIHUTEIHHON 10 orpoc

TpOLIEYP.

JIATCPATYPbI, CaMOCTOATCIIbHOC U3YUCHUC
Marcpuraia 110 JINTEPAaTYPHBIM
HCTOYHHUKAaM,

10. YYEBHO-METOJIUYECKOE M UH®OPMALIMOHHOE OBECIIEYEHUE
TV CHUTIIMHBI

a) CniicoK peKoMeHyeMoii JTuTepaTyphl

OCHOBHasA

1) IlapamnensHOE THporpaMMHpOBaHHE ¢ HUcmosb3oBaHueM OpenMP
JleBun Muxaui [lerpoBud. - Mocksa : MIHTepHeT-YH-T uHpopM. Texnosoruii : BUHOM

®dopma
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: Jlabopatopus 3uanmii, 2008. - 118 c. : wi. - (OcHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHIA).
- bubnmorp.: c. 113-118. - ISBN 978-5-94774-857-4 (B niep.).

2) Teopus u mpakTUKa MapalieIbHBIX BBIYMCICHUI : yueO. mocobue / ['eprenb Buxrop
[TaBnoBuu. - Mocksa : UatepHet-YH-T UHDopm. Texnonoruit : BUHOM : JlabopaTtopust
3nanui, 2007. - 423 c. - (OcHOBBI HHGOPMAIIMOHHBIX TEXHOJOTHI). - bubmuorp.: c. 418-
423. - ISBN 978-5-9556-0096-3 (MHTYUT.PY) (B mep.). - ISBN 978-5-94774-645-7
(BUHOM.JI3) (B mep.).

JOIMOJTHUTECJIbHAsA

1) DnemeHTHI mapaiensHoOTo nporpammupoBanis / B. A. Banekosckuii, B. E. Kotos, A. T.
Mapuyk, H. H. Mupenkos; nox pen. B. E. Kotosa. - Mocksa : Paguo u cBs3s, 1983. -
239 c. : un. - ISBN (B nep.).

2) PacnapanienipoBaHue AITOPUTMOB H IPOTPAMM : CTPYKTYPHBIH 101X01 / BanbkoBckuit
Bnamumup AnexceeBud. - Mocksa : Paguo u ¢Bsizb, 1989. - 175 c. : mi. - ISBN 5-256-
00195-7.

y4eOHO-MeTo Y ecKas

1) TlapannenbHble aqrOPUTMBI YT PEIICHHs 3a1ay 3aluThl HHGopManuu : MoHOTrpadus /
babenko Jlrommuna KmumentheBHa, E. A. Hmrykoma, M. JI. CumopoB. - Mocksa :
lopstaast muauMs-Tenexkom, 2014. - 304 c. : wi. - bubmuorp.: c. 222-224. - ISBN 978-5-

9912-0426-2.
CornacoBaHo:

/ / / Jlon
JIOJDKHOCTB COTPY/IHMKA HAy4HOH OMOIMOTEKH [()7(e] MOJNHUCH nata

0) IlporpamMHoe o0ecrieyeHue

Microsoft Word
2. OpenMP.

=

B) [Ipodeccnonaibubie 6a3bl JaAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI:

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMBbI:
1.1. IPRbooks [DnekTpoHHBIN pecypc]: 37AeKTPOHHO-OMOIHOTEYHAs CHCTeMa / IpyIma
komnanuii Al Ilu Op Menua . - DnektpoH. gaH. - Caparos, [2019]. - Pexum nocryna:
http://www.iprbookshop.ru.
1.2. FOPAUT [DiekTpoHHBIH pecypc]: 31eKTpoHHO-OuGIMoTeunas cucrema / Q0O
DnektponHoe m3narensetBo FOPAMT. - Dnektpon. man. — Mocksa, [2019]. - Pexum
nocryna: https://www.biblio-online.ru.
1.3. KoHcyabTaHT cTyAeHTa [DIEKTpOHHBIM pecypc]: 3IeKTpOHHO-OMOIMOTeYHAas
cucrema / OOO Ilonurexpecypc. - InekTpoH. AaH. — Mocksa, [2019]. - Pexxum goctymna:
http://www.studentlibrary.ru/pages/catalogue.html.
1.4. Jlanp [DnexkTpoHHBIH pecypc]: ameKTpoHHO-OubanoTeunas cucrema / OO0 3BC
Jlanb. - Omextpon. pgan. — C.-IlerepOypr, [2019]. - Pexum pocrtyma:
https://e.lanbook.com.
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1.5. Znanium.com [DaeKTpoHHBIN pecypc]: MeKTpoHHO-OubInoTeyHas cucrema / OO0
3HaHMyM. - OnekTpoH. pgaH. — Mocksa, [2019]. - Pexum pocryna:
http://znanium.com.

2. KoncyastantIliioc [DnexTpoHHBIN pecypc]: crpaBoyHas mpaBoBas cuctema. /Kommanus
«KoncynpranT [lmtoc» - DnexrpoH. naH. - Mocksa : Koncynsrantllitoc, [2019].

3. Bba3a naHHBIX MepHOANYECKUX M3IaHUI [ DIEKTPOHHBIN pecypc] : dJIEKTPOHHBIE KYPHAIBI
/000 HMBHUC. - DnektpoH. pnmaH. - Mocksa, [2019]. - Pexum gocryma:
https://dlib.eastview.com/browse/udb/12.

4. HauuoHajbHasi JJIEKTPOHHasi OuOAMOTeKAa [DJICKTPOHHBIM pecypc|: dSIEKTpOHHAs
OoubnuoTeka. - DNeKTpoH. 1aH. — Mockaa, [2019]. - Pexxum noctyna: https://H36.pd.

5. JuekTpoHHasi Oubiamorexka auccepraumii PI'B [OnextpoHHBIN pecypc|: 31eKTpoHHas
oubnuoreka / ®I'BY PI'b. - DOnexrpon. man. — Mocksa, [2019]. - Pexum nocryna:
https://dvs.rsl.ru.

6. ®enepanbubie ”HPOPMAIHOHHO-00pPa30BaTEIbHbIE MOPTAJIbI:

6.1. Madopmammmonnas cuctema EnmHoe oKHO JocTyma K 00pa3oBaTeIbHBIM PecypcaM.

Pesxxum mocryma: http://window.edu.ru

6.2. Oenepanbublii  mopran  Poccuiickoe  oOpazoBanue. Pexum  gocryma:

http://www.edu.ru

7. O6pa3oBarenbHble pecypebl Yal'y:
7.1. Dnexrponnas oubmmoreka Yiul'Y. Pexxum pocryna : http://lib.ulsu.ru/MegaPro/Web
7.2. O6paszoBarenbublii mopran Yal'V. Pexxum qoctyna : http://edu.ulsu.ru

CoracoBaHoO: .
JHPEKTOP HB / _ BYPXAHOBA M. M. / |/ L/
JIOMKHOCTb COTPYIHHKA HAaydHOH OHOJIHOTEKH [()%(0) ngAnuch Jiara

0) IlporpamMHoe o0ecrieueHue

Microsoft Word

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

XAMPP (open source).

o kAW

B) IIpodeccuonanbubie 6a3bl JAHHBIX, THPOPMALMOHHO-CIIPABOYHbIE CUCTEMBbI:
1. DJIeKTPOHHO-0MOIHOTEYHbIE CUCTEMBI:

1.1. IPRbooks: siexTponHo-0ubMMoTeYHasT crcTemMa/ rpymna komnanuit At [Tu Dp Menua. -
CaparoB, [2021]. — URL:http://www.iprbookshop.ru. Pexum mocTyma: mjist 3aperHCTPHPOBAHHBIX
rosp30BaTeneil. — TeKCT: AIeKTPOHHBIM.

1.2 FOPAWT : snexTpoHHO-6u6IHOTEUHAs cucTeMa : caiit / OO0 DJIeKTPOHHOE H3/IaTENbCTBO
IOPAUT .— Mocksa, [2021]. -: URL: https://www.biblio-online.ru. Pexum moctyna: s
3aperucTpUPOBAHHBIX MOJIB30BaTENEH. — TEKCT: AIeKTPOHHBII.

1.3. KoncynabTanT cTyaeHTa : D3JIEKTpOHHO-OMOimoreuHass cucrema: cautr / OOO

IMonurexpecype.— Mocksa, [2021]. - URL: http://www.studentlibrary.ru/cgi-bin/mb4x. Pexum nocryma:
JUIsL 3aPErMCTPUPOBAHHBIX TOJIb30BaTeN€el. — TEKCT: 2JIEKTPOHHBIH.
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1.4. Jlanb: anekTponHO-0ubnmorednas cucrema: cait / OO0 DBC Jlanb. - Cankt-IlerepOypr,

[2021]. - URL: https://e.lanbook.com. Pexum mocryma: mis 3aperuCTPHpPOBAHHBIX TOJB30BATENCH. —
TekcT: ANeKTpOHHBIH.

1.5. Znanium.com : 3JeKTpoHHO-OubnroTeunas cucrema: caiit / OOO 3Hanumym. — MockBa,
[2021]. - URL: http://znanium.com. Pexxum gocTyna: Aisl 3aperucTpUpOBaHHBIX NONb30BaTeneil. — Tekcr:
3JIEKTPOHHBIH.

2. KoncyawrantIlimioc [DnekTpoHHBIH pecypc]: chpaBouHas mpaBoBas cuctema/ OOO
«Koncynbrant [Imtocy. - DnextpoH. naH. - Mocksa: Koncynsrantllintoc, [2021].

3. Ba3bl JaHHBIX EPUOTUYECKUX U3TAHUHT
3.1 Ba3a naHHBIX NepPHOIUYECKUX W3MAHWI : 3JeKTpoHHBIC )ypHaie/ OO0 MBUC. -
Mocksa, [2021]. -URL:_ https://dlib.eastview.com/browse/udb/12. Pexwum moctyma: is aBTOPH3.
nosib3oBatreiei. — TeKCT: AJIEeKTPOHHBII.
3.2 eLIBRARY.ru : Hay4yHas sJeKTpoHHast OuOnmoreka: cait/ Haydnas OnekrpoHHas
bubnuoreka.- Mocksa, [2021].-URL.: http:/elibrary.ru Pexxum moctyma: st aBTOpU3. TOIb30BaTENEH. —
Tekcr: 31eKTpOHHBIM.
3.3. «Grebennikony: smexktponnas 6ubimoreka / /I I'pebennukos.- Mocksa, [2021].-URL:
https://id2.action-media.ru Pesxum mocTyma: it aBTOpHU3. ONb30BaTeneil. — TEKCT: 27IeKTPOHHBIMH.

4, HaumoHanbHasi »JJIEeKTPOHHAsi OMOJMOTeKA: DdJIEKTpOHHAs Oubimoreka” denepaabHas
rocyaapcTBeHHas MH(POPMAIMOHHAS cucTeMa : caT / MunuctepctBo KyasTypbl P®; PI'b. — Mocksa,
[2021]. - URL https://H30.pd. Pexxum moctyma: st mosnb3oBarenell HaydHOH OuOmmoreku. — Tekcr:

3JIEKTPOHHBII.

5. SMART Imagebase I EBSCOhost : [moprau]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
la2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. - Pexum  jgoctyma: Ui aBTOPHU3.

Toyib30BaTeeil. — Mi300pakeHue : dJIEKTPOHHEIE.
6. ®enepaiibHble HHPOPMANIMOHHO-00PA30BATEILHBIE MOPTAIBI:

6.1. EnunHoe okHO mocTyma K oOpa3oBaTeNbHBIM pecypcaM: (eaepalbHblil mopTal / yupeauTeb
OT'AOY JIITO [IPT'OIT u UT.- URL.: http://window.edu.ru. - TekcT: 37€KTpOHHBIHA.
6.2. Poccuiickoe obpa3zoBanue : (enepanbbiii mopran / yapeaurens GTAOY 1O LPT'OII u

HT.- URL: http://www.edu.ru. - TekcT: 31eKTPOHHBIHA.

7. Odpa3oBareibHbIe pecypcbl Yal'y:

7.1, Onextponnas 6ubmmoreka Yul'Y.: momynme ABHIC Mera-I1PO / OOO «Jlata Dxcmpeccy»
.- URL.: http://lib.ulsu.ru/MegaPro/Web. Pesxxum noctyma: uis mosib30BaTeieid HayqHOW OMOIMOTEKH. —
TeKCT: 37eKTPOHHBIH.

CoriacoBaHo: ?*
3amecturens HavanbHuka YU TuT/ Kioukoa A.B. _/ /f@ /_

JomxkHocTth corpyanuka YUTuT DUO MMOAMNCH naTta

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIHUIIJIUMHBI:

AynuTopun JUIS TPOBENCHUS JEeKUMH (JIEKIHMOHHBIE aymuropuu 3 kopmyca Yial'y),
CEMHUHAPCKUX 3aHATHI (JIEKIHOHHbIE ayauTopun 3 Koprmyca Yial'V), mis BbINOJHEHUS
71a00paTOPHBIX pabOT U MPAKTUKYMOB (IucIIeliHble Kiaacesl 1 kopryca Ynl'Y), s npoeneHus
TEKYIIEro KOHTPOJII M TPOMEXYTOUYHOW aTTecTaliu (JIEKIHOHHBIE ayJUTOPUH 3 KOpITyca
yary).

AyauTOpHHM YKOMIUIEKTOBAaHBI ~CIEUHAIM3HUPOBAHHOW MeOenplo, y4eOHOM JOCKOM.
AyauTopun JUIS TIPOBEICHUS JIEKUUI 00OpYIOBaHBI MYJbTHMEAUHHBIM O0OPYIOBaHUEM JUIS
npenocTaBieHuss uHpopMmauuu Oonplioi aymuropuu. [lomemeHus Al caMOCTOSTENBHOM
paboOTBl  OCHAIIEHBl KOMIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO TOJKIIOUCHHS K CETH
«HTEepHeT» M obecreueHHeM JOCTyna K DICKTPOHHOW HH(POManMOHHO-00pa30BaTebHON
cpene, ONEKTPOHHO-OMONMoreuHoi cucreme. IlepeyeHbp oOOpymOBaHMS, HMCHOJIB3YEMOTO B

®dopma 20m3 21


https://e.lanbook.com/
http://www.studentlibrary.ru/pages/catalogue.html
http://www.studentlibrary.ru/pages/catalogue.html
http://elibrary.ru/
https://id2.action-media.ru/
https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-la2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-la2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

y4eOHOM IMPOIIeCCe, YKA3hIBAETCS B COOTBETCTBUU CO CBEJCHUSAMH O MAaTEPHAILHO-TEXHUICCKOM
00ecreyeHn! U OCHAIIEHHOCTH 00pa30BaTEeIbHOTO MpoIiecca, pa3MeIleHHBIMU Ha 0(HUIIHATIHLHOM
caite Ynl'VY B paznene «CeneHust 00 00pa3oBaTeIbHON OpPraHU3aIun.

13. CIIELIMAJIbBHBIE YCJOBUsA JJISL OBYYAIOUIUXCA C

OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbs

B cnydae HEOOXOOMMOCTH, OOYdYalOMIMMCS W3 YHCIA JUI C OrPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JI0pOBbsl (IIO0 3asBJICHHUIO OOYyYAroOIIErocs) MOTYT MpeaaraThCsi OIHHU U3
CIIEAYIOIIMX BAPUAHTOB BOCHPHUATHS HWHGOPMAIMM C yYETOM MX HWHAWBUIYAIbHBIX
NCUX0(U3HUUECKUX 0COOEHHOCTEH:

— JUISL JIWII C HApYIICHUSIMU 3pEHHS: B OPME DIIEKTPOHHOTO JOKYMEHTA; HHIUBUIYaJIbHbIE
KOHCYJIbTAIlMM C TIPUBJICYCHHEM TH(IOCYpAONICPEBOMUNKA;, WHAWBUIYAIbHBIC 3alaHus U
KOHCYJIbTaIIHH;

- JUI1 JMII C HapylIeHUSMM Ciyxa: B MedaTHOMl Qopme; B (opme 3IeKTPOHHOTO
JOKYMEHTa; WHAWBUIYAIbHbIE KOHCYJIbTAllMM C TPUBICYEHHEM  CYpIOINEPEBOIUHKA;
WH/IMBHUTyaIbHBIC 3aJIJaHUSI 1 KOHCYJIbTAIINH;

— IS I ¢ HApYIICHWSMH OTIOPHO-JIBUTATENBHOTO amnmapaTa: B NeJaTHOW ¢opme; B
(bopmMe IEKTPOHHOTO JJOKYMEHTA; HHHUBHUAYyaJbHbIC 3aaHUsI U KOHCYJIbTAIIH.

B ciry4ae HEO0OXOIMMOCTH HCIIOJTH30BaHUS B yaeOHOM rporiecce
YaCTUYHO/UCKITIOYUTEIHFHO JHCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH, OpraHW3alus
paboter IIIIC ¢ oOyuaromumucs ¢ OB3 u uHBamuaaMu mnpeaycMaTpUBAaeTCs B AJIEKTPOHHOU
WH(POPMAIIMOHHO-00pa30BaTEIbHON Cpelie C YIeTOM WX HHIWBUAYAIBHBIX MCHXO(PH3UIECKUX
0COOEHHOCTEH.

o
-~
PazpaboTunk W mouenT kapenpsl TTC bynaes A.A.
Aomﬁ: JIOJDKHOCTh [025(0)
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JIMCT UBMEHEHU

Ne | Copep:xanue u3MeHeHHS WIN 1017 (0] Hoanmucy Hara
n/n CCHLIKA HA NpUJIaraemMbli 3aBeAyI01Iero
TEKCT H3MEHEeHUS kadenpou,
peasusyoiuei
AUCHUILINHY/BbI-
Iy CKAKLIei
Kadeapoii
1 Buecenue usmenenuii B .. B) | Cmarun A.A. :”D 09.09.2022
[TpodeccronanbHbIe 0a3bI Ly

JAHHBIX, THOOPMAIIMOHHO-
CIIPaBOYHbIEC CHUCTEMBI 1. 11
«Y4eOHO-METOINIECKOE U
nH(popMaLMOHHOE 00ecrieueHne
JTUCIUTIIMHBD) B MYHKT B) (CM.
HUXeE)

2 Brecenne nzmenenni B 1.11. B) | Cmarun A.A. i’j, 08.09.2023
[MpodeccronanbHbIe 6a3bI Lee

TaHHBIX, HH)OPMAITHOHHO-
CIIPABOYHbBIEC CHCTEMBI 1. 11
«Y4eOHO-METOJUUECKOE U
nH(popmalMoHHOE oOecrieueHre
JTUCITUTIIMHBD) B IMYHKT B) (CM.

HUXeE)
3 Buecenue uzmenenuii B n.m. B) | Cmarun A.A. o 12.09.2024
ITpodeccronansHbIe 6a3bI C_f// g

JAHHBIX, HH()OPMALIMOHHO-
CIIPaBOYHbBIEC CUCTEMBI 1. 11
«Y4eOHO-METOINYECKOE U
nH(pOpPMAITMOHHOE O0eCTIeYeCHUE
JTUCITUTIIMHBD) B MYHKT B) (CM.
HIKE)




11. YYEBHO-METOJANYECKOE 1 WTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHDBI

B) 0a3bl JaHHbIX, an)opMaunomm-cnpaBquLIe H IMTOUCKOBBIC 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. O6pasosarenbhas miatpopma FOPAMT : oGpasoBaTenbHbIl pecypc, SIEKTPOHHAs
oubnoTeka : caiit / OO0 Diexrponnoe usgarenbctBo «IOPAMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum moctyma: ajst 3aperucTpup. moJib3oBareici. - TeKCT : 3JIeKTPOHHBIMN.

1.3. baza ganHbIX «2nekTpoHHas Oubnuoreka Texuuueckoro BY3a (ObC «KoncynbranT
CTYAEHTa») : AJIEKTpPOHHO-O0MOImoTeyHas cucrema : caidt / OO0 «Ilomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum nocryma: st
3apEruCcTpUp. MOJIb30BaTeNen. — TEKCT : ANEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaua. DJIEeKTpOHHAsA MEIUIIMHCKas OuOInoTeKa : 6a3a JaHHBIX : CalT /
OOO «Beicmiag mikoJia OpraHu3allud M YIpaBICHUS 3/ApaBooxpaHeHueM-KoMIuiekcHbIN
MEIUIMHCKUI KOHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum
JOCTYMA: JJIsl 3apETUCTPUP. MOTb30BaTENEH. — TEKCT : 3IIEKTPOHHBIIM.

1.5. bonpirast MmenuuMHCKass OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMa © CalT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JIOCTYTA: JJIsl 3apETUCTPUP. MOJb30BaTENEH. — TEKCT : IIEKTPOHHBII.

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

1.7. DBC Znanium.com : 531eKTpoHHO-OMOMMoTeuHass cuctema : caut / OOO
«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 : Koncynbrantl Itoc, [2023].

3. ba3bl JaHHBIX NePUOAUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: nHayunas snekrpoHHas Oubnumoteka : cat / OOO «Hayunas
Dnexkrponnas bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyma :
JUIsl aBTOPU3. MOJIb30BaTeNel. — TEeKCT : 3IeKTPOHHBII

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

4. depepaibHasg rocylapcrBeHHass MHpopmauuoHHasi cucrema «HanmuonanbHas
3JIeKTPOHHAasi OMGanoTeKay : 3nekTpoHHas oubnunoreka : 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
O6ubnmoTeka» ABUC  Mera-IIPO / OO0  «/lara Okcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : Juist ojib30BaTese HAyIHOH OUOTHOTEKH. —
TeKcT : PNeKTPOHHBII.

CornacoBaHo: ;/
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11. YYEBHO-METOJANYECKOE 1 WTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHDBI

B) IIpodeccuonasibHbie 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1.1. Hudporoii obpazoBarenbHbiii pecypc IPRsmart : anekrpoHHO-0uOImoTeyHas 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 : 06pa3oBaTebHbIil pecypc, SMeKTpOHHas G1b-
nuoTeka : caiit / 000 DnexrporHoe u3gatenberBo FOPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIN.
1.3. baza gansbix «OnekTpoHHas Oudnnoteka Texuuueckoro BY3a (ObC «KoncynbTaHT cry-
JIEHTay) : AIEKTPOHHO-0nbnnoreyHas cucrema : caiir / OOO Ilonutexpecypce. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum moctyma: ajist 3aperucTpyp. MoJIb-
30Batesield. — TeKCT : AIIEeKTPOHHBII.

1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAS MEIUITMHCKAs OMOIrnoTeKa : 6a3a JaHHBIX : CalT /
OOOBBsIcHIas MKoJa OpraHUu3alyy U YIIPaBICHHS 31paBOOXpaHeHEM -KOMIUIEKCHBIN MeTUIIH-
CKuit KoHcanTUHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pesxum mocryma: s
3apEerucTpUp. MoJb3oBarTesie. — TeKCT : ANEKTPOHHBIN.

1.5. bonburas MmeauIuHCKass OMOIMOTEKA : DIEKTPOHHO-O0ubIMoTeuHas 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-
IetepOypr,[2024]. — URL.: https://e.lanbook.com. — Pexxum gocTyma: 11 3aperucTpup. MOJIb30-
Bateneil. — TeKCT : 3MeKTPOHHBIM.

1.7. OBC Znanium.com : 3JIeKTpOHHO-O0nOMoTeyHas cuctema : cadt / OO0 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 snekrponHas oubmmoreka : cait / OO0 «Hayunas DaekTpoH-

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

4. ®epnepanbHas rocyaapcTBeHHas HHGopMaMoHHas cuctema «HarronanbHast 3ex-

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

5. Poccuiickoe obpazoBanue : penepanbusbiii mopran / yupenutenb OI'AY «DULTO». —

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

6. DnexkTpoHHas 6ubnuoreyHas cuctema Yil'yY : Mmonynb «2neKTpoHHast OMOINOTeKa

ABUC Mera-ITPO / OO0 «/lara Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/

CoraacoBaHo:
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