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1.

LIEJIN ¥ 3ATAYH TUCIUATLTNHBI

Mean

O3HakoMJIEeHHE CTYIEHTOB C pPa3jIMYHBIMM METOJAMHM, S3bIKAMM M CPEICTBAMHU
napajuieIbHOTO MPOTrPAMMHUPOBAHMSI Ha BEIYUCIUTENLHBIX CUCTEMaX, (JOPMHUPOBAHUE MTPAKTHYECKUX
YMEHUH W HaBBIKOB, HEOOXOAMMBIX JUIsl MpUOOpeTeHHsl KBadudukauuu OakalaBpa MpUKIaJHON
uHPOPMATUKH, POPMHUPOBAHUE KITFOUEBBIX MPOMUIBHBIX KOMIIETCHIINH.

3agauu.

2.

npruoOpeTeHne HaBbIKOB aHAIHM3a AITOPUTMOB Ha MPEIMET MOCTPOSHHS UX HapaJlIeTbHBIX
CXEM pealln3aluy;

npruoOpeTeHre HaBBIKOB aHAIM3a CTPYKTYPbl MH(MOPMAIMOHHOW MOJENIU 3aJaudl HIIH
IPOTPaMMBI C TENIBbI0 TIPE0O0pa3oBaHus €¢ B BAPUAHT C MHUHUMHU3AIUCH CCHUIOK MEXIY
HOJCTPYKTYpaMu, 00pabaThIBa€MbIMU MapaALIEIHHO;

HAYYHUTHCS PEaJM30BBIBATh IMApAJUICIbHBIE MPOTPAMMBI MPH TIOMOIIM COBPEMEHHBIX
6ubmorex OpenMP, MPL

OCBOUTH TEXHOJIOTUW TIOCTPOCHUS PACIPEIEICHHBIX BBIYMCIUTEIBHBIX IPOIECCOB B
JIOKAJIbHOW BBIYMCIUTEIBHOM CETH Ha OCHOBE CEpPBHCOB OpraHu3aluyd oO4depeneu
coobmenuii (RabbitMQ).

MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas paucummiimHa (MOIYJIb) OTHOCUTCS K 4YacTH MPOrpaMMbl, (popmupyemoin
y4acTHUKaMU 00pa30BaTeIIbHBIX OTHOIICHUN, M H3y4aeTCsl Ha YeTBEPTOM Kypce.

2.2. Jlns u3yueHust TaHHON y4eOHOW MUCIUIUTMHBI HEOOXOAMMBI 3HAHUS, YMEHUS ¥ HaBBIKH,
dbopMuUpyeMbIe TPEANIECTBYOIUMHA JUCIHILTAHAMHY:

o

Hudopmaruka u mporpaMMupOBaHUe.

2.3. [lepedeHp MOCHEMYIONIMX YYCOHBIX IUCIMILINH, JJIS KOTOPBIX HEOOXOJHMMBI 3HAHUS,
YMEHHS U HaBBIKU, POPMUPYEMBIEC JTaHHOW yU4eOHON AUCIUILITMHOM:

o

o

o

3.

Hayuno-uccnenosarenbckas padora,
DyHKIMOHAIBHOE IPOIPAMMHUPOBAHNUE,
[ToaroToBka BIMyCKHON KBaTM(PUKAIMOHHOMN pabOTHI.

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA JTUCHUTIJINHBI

IIporiecc ocBoeHMs AMCLUUIUIMHBI HampaBieH Ha (JOpMUPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuit) B coorBeTcTBur ¢ ®I'OC BO 1o cooTBeTcTBYIOLIEMY HalpaBiICHUIO
MOJTOTOBKH.

Ilepedyens nuIaHNpyeMbIX pe3yJbTATOB 00y4YeHHS M0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUSI KOMIIeTeHIUH

HNuauxkaropsl
Komnerenuus . Pe3yabTaThl 00yyeHus
KOMIIETCHIINHN
T1IK-3 CriocoOHOCTh MOHUMATH U WNAOK ITK-3.1 3HaeT METOIMKH TOCTPOCHUS
NPUMEHSTH B HAYYHO- CniocobeH TOHUMATh MapauIebHBIX CXEM AITOPUTMOB.
HCCIIEIOBATEIHCKON M MPHUKIIATHON | COBPEMEHHBIH MaTeMaTHICCKUI YMeeT aHATU3UPOBATh ATOPUTMEI H
JIESITEeTbHOCTH COBPEMEHHBIN amnmapar U TeOPETHYCCKIE OCHOBBI | BBISBISTH YYACTKH, KOTOPBIEC MOTYT
MaTeMaTHYCCKUI armapar, HHPOPMATHKA OBITH BBITIOJIHEHBI TAPAIIICIBHO.
TEOPETUIECKHE OCHOBBI Buiaxeet MeTogaMu OpraHU3aUN
HHPOPMATHKA B3aMMOJIEHCTBYS BEIUUCINTEILHEIX
BETBEH MapajuIC/IbHBIX aJITOPUTMOB.
WK TIK-3.2 3HaeT CBOWCTBA OCHOBHBIX
CriocoOeH MPUMEHSTh B HAyYHO- MaTeMaTHYECKUX OMEPanuil u
HCCIIEIOBATENLCKOM 1 BO3MOKHOCTH ITOCTPOCHHSI UX
MPUKJIAHON IS TETbHOCTH MapauIeIbHBIX CXEM.
COBPEMEHHBIN MAaTeMaTHYECKHU YMeeT IeKOMIIO3UPOBATh




armapar

MaTeMaTUYECKUE ONEePAIiK Ha
JJIEMEHTAPHEIE, 3aTEM CTPOUTH
MapajuIeIbHBIC CXEMBI BEIYHCICHHUS
STHUX BBIPAKCHH.

Baiameer mporpaMMHBIM 00€CIIEYCHUEM
JUTSL peaTH3alui MapauIeTbHBIX
MPOLIECCOB B MPOTPAMMHOM
o0ecIieueHn .

NJK ITK-3.3

CriocobeH TpUMEHATh B HAyJHO-
HCCIIEIOBATEILCKON U
MPUKJIATHON ESTEIbHOCTH
TEOPETHYECKHE OCHOBBI

3HaeT METOBI AaHANU3A 3a/a4 C LICJIBIO
BBISIBJICHUS HE3aBUCHMBIX [I013a71a4.
YMeeT 1eKOMIIO3HPOBATH CTPYKTYPBI
JAHHBIX U IPpeoOpa3oBEIBATh UX OIIMKE
K IPEBOBUIHBIM C MHHUMH3aIHEH

HHPOPMATUKU 3aBUCHUMOCTH MEX]Y BETBSIMHU.
Buaageer MeTonMKaMHu MpeiCTaBICHUS U
nepenayy JaHHBIX MEX]y MPOLIeCCaMHu.
INK—4 CriocoOHOCTh TOHUMATH U UK IIK-4.1 3HaeT BO3MOXXHOCTH CUHTaKCHUECKHUX

MPUMEHSTH B HAyYHO-
HCCIIEN0BATENbCKON U NPUKIa HON
JIeATEJIbHOCTH COBPEMEHHBIE
SI3BIKHM IPOTrPaMMUPOBAHUS U
poTrpaMMHOE 00ecTIeUeHNE;
ONEpPALMOHHBIE CUCTEMBI U
CETEBbIE TEXHOJIOTHH; IPUMEHSATh
JITOPUTMBI U CTPYKTYPbI IaHHBIX
npu pa3paboTKe MpOrpaMMHBIX
peleHui

Croco0eH MoOHUMAaTh
COBPEMCHHBIC S3bIKU
NpOrpaMMUPOBAHHUS U
MPOTrpaMMHOE 00eCIeUeHHE;
OTIEPAIMOHHBIE CUCTEMBI U
CeTEBBIE TEXHOJIOIHHU

pacumpenuii si3pikoB C, C++, Fortran
Uit peanuzanuu cxembl OpenMP B
apxurektype NUMA.

YMmeeT 11051630BaTHCSA
(yHKIMOHATHHBIMHI BO3MOXKHOCTSIMH
SI3BIKOB BBICOKOT'O YPOBHS JJIs
pa3paboTku cnabocBsI3aHHBIX
napajijiesIbHbIX IPOrpaMM.

Buiageer MeToaMu CUHXPOHU3aLUU
HapaseIbHbIX TOTOKOB UCTIOHEHUS U
BBIYUCIICHUS arperupoBaHHbIX
3HAYEHUM.

NJIK TIK-4.2

CriocobeH NpUMEHATh B HAyYHO-
HCCJIEIOBATEIIbCKON U
NPHUKIIAIHON IeITeIBHOCTH
COBPEMEHHBIC S3BIKU
POrPaMMHPOBaHHUS 1
HporpaMMHOE ofecIieyeHHe;
OlepaliOHHbIE CHCTEMbI U
CeTeBbIe TEXHOJIOTHU

3HaeT BO3MOXHOCTHU CEPBUCOB
OpraHu3aIiy oYepeiei COOOIICHU I
RabbitMQ u ero aHaioros.

YMeeT MpOeKTUPOBATh JIOKATbHYIO
pacIpeieiieHHY 0 BEIYUCIUTEILHY IO
Cpejy MpH MOMOIIM CEPBUCOB ouepeaeit
COOOIIEHNIA.

Baaneer 6ubnmoTekaMu niepeaadn u
npueMa COOOIICHUI U3 CEPBUCOB
OpraHu3aIy ouepeiei COOOIICHUH.

WJIK T1K-4.3

CriocobeH NIpUMEHATH aJITOPUTMBI
Y CTPYKTYPBI JAaHHBIX MIPU
pa3paboTke MporpaMMHBIX
peleHui

3naer ob6mue cBoiicTBa popmara
coobmenuit AMQP.

Ymeer KoqupoBaTh, JIEKOAUPOBATH U
UHTEpIPEeTHpOBaTh coobmeHnst AMQP
HPY TIOMOITH MTPUKIIAJHBIX OHOIHOTEK.
Baaneer oOmunmu HaBBIKAMU
OpraHM3aIy o4epeaei B MPUKIAIHBIX
3ajJa4ax.




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIL, 72 Yaca, MpaKTHYeCKas MOATOTOBKA 72.

dopMa MPOMEKYTOUHON aTTECTALUU: 7/ CEMECTP - 3a4erT.

4.1. CONEPXKAHME JUCIHHATLINHBI, CTPYKTYPUPOBAHHOE I1O TEMAM, C YKA3AHUEM BHUJ0OB YYEBHBIX 3AHATHUI 1 OTBEJIEHHOTI'O HA HUX

KOJIMYECTBA AKAJJEMUYECKHUX YACOB

Buasbl yueOHO# paGoThl, BKJIOYAA
CAMOCTOSITEJIbHYIO PadoTy 00yJarommuxcs u

TPYA0EMKOCTH (B Yacax) DopmbI
Ce TeKylero
Ne KonrakTHas padoTa yi
w/n Paznen aucuunjauHbL/ TeMbI Mec npenoxaBaTes ¢ 06y YAOMHMHCS| C KOHTPOJIsA
p aMocTost | yepepaemocTn
CemuHapckue TeJIbHAs
Jleknuu (mpakTU4eckue pabora
3aHSTUA)
1 |Tema 1. BeeneHue B mapajuieibHOE IPOTPaMMHUpPOBaHHE, 0030p TEXHOJIOTHIA. 7 2 1 5 Ob6cyxneHne
2 |Tema 2. DbHeKTUBHOCTH BHIUNCICHUI. 7 2 1 5 Ob6cyxneHne
3 | Tema 3. Cranmapt MHOTOsIAEpHOTO Mporpammuposanus OpenMP. 7 2 4 10 JlabopatopHas
pabora
4 | Tema 4. Cranmapt untepdeiica nepemaun cooduienuiit MPI. 7 6 6 10 JlabopatopHas
pabota
5 |Tema 5. PacnpenencHHBIC BEIYUCIUTEIBHEIC IIPOIECCH B JIOKATBHOHN BEIYUCIUTEIFHON CETH. 7 4 4 10 JlabopatopHas
pabota
Hroro yacos 16 16 40

4.2 IIJIAH BHEAYJIUTOPHOM CAMOCTOSITEJIbHOM PABOTHI OBYYAKOIUXCS 11O JUCHUILIUHE




CamocTtosTesbHasi padoTa 00y4yaronuxcs

YueoHo-

METOAUYIECKOE
Cemect Bun Cpoxku 3aTpaTsl Ouenovnoe
Ha3Banmue paznesia, TeMbl obecreyeHne
p CaAaMOCTOSITEJILHO | BLINIOJIHEH | BpeMeEHU CpeacTBO
o CaMOCTOATEJIbHO
i padoThbI us (uac.) N
i paboThI
Tema 1. Beenenue B napajuiesisHOE MPOrpaMMHpOBaHUE, 0030 [MoaroroBka x
7 e P porp p ’ p n 2 HeJl. 5 Omnpoc
TEXHOJIOTH. orpocy
N IloaroroBka k
7 Tema 2. DPPeKTUBHOCTH BHIYUCIICHUI. A 3 5 Omnpoc
orpocy
IMonroroBka Oo6cyxacHre
3aIHTe €3yJIETaTOB
7 Tema 3. CrarmapT MHOTOAIEpHOTO TIporpamMmupoBanus OpenMP. o N 6 10 pesy
nmabopaTopHO ab0paTOPHBIX
paboTHI pabor
IToxaroroBska x Ob6cyxaeHne
o . 3aIuTe €3yJIBTaTOB
7 Tema 4. Crangapt uaTepdeiica nepenaun coodbuienniit MPI. o N 10 10 pesy
nmabopaTopHO 1ab0paTOPHBIX
paboTHI pabor
IToxnroroBska x OO6cyxaeHne
7 Tema 5. PacupenesneHHbIC BEIYUCIUTENBHBIC TPOLECCH B JIOKATBHOM 3aIHTe 15 10 pe3yJIbTATOB
BBIYHCIUTENLHOMN CETH. nabopatopHon 1ab0paTOPHBIX
paboThl pabor
O0611ast TPyZ0EMKOCTh CaMOCTOSITEIbHOM pabOoThI O AUCHHUIUINHE (Jac) 40

W3 HUX 00beM caMOCTOSATENBHON pabOThI C UCIIOJI30BAHUEM AJIEKTPOHHOTO O0yUEHUs U

JUCTAHIIMOHHBIX O6pa30BaTCJIBHBIX TEXHOJIOTHI (qac)

4.3. COIEP)KAHUE YUYEBHOI'O MATEPHAJIA

Tema 1. Bregenue B napajiebHOE MPOrpaMMHUPOBAaHUE, 0030p TEXHOJIOTHMA.
OO6nacTp HpUMEHEHMs NapajyIeNIbHBIX M paclpelesieHHbIX cucTeM. lIporpaMMHble M ammapaTHbIE CpEACTBA s CO3JaHMs MNapalieNbHBIX H
pacipeesIeHHbIX BBIYMCINUTENbHBIX cUCTeM. COBpEMEHHBbIE TEXHOJOTMHU MapajljleNIbHbIX BbIUMCIEHUN. [locTpoeHue anropuTMOB mNapauieIbHOU
00paboTku naHHbIX. Pazouenue 3amaun. OnpeneneHue y4acTKOB, MPUTOJHBIX K pacnapauieianBaHuio. [ pynnupoBka QyHKIMOHANA MO MPOLIECCaM.
Omnpenenenne CTpyKTYphl NepeaaBaeMblx AaHHbIX. OlleHKa Mpou3BOAUTENbHOCTH. OOIIMe METObl OLICHKH MPOU3BOIUTENILHOCTH MapalieIbHbIX U
pacIpeeICeHHbIX BBIYUCIUTENBHBIX CUCTEM.
Tema 2. D¢pdeKTUBHOCTh BBIYUCIECHUH.

[lepenocuMocTs M MacHITaOMpOBaHWE, ONTHMHU3ALMSA CHCTEM MapajUIeTbHBIX BbIUMCIEHUH. OlEHKa ONTHUMAaJIbHOCTH MEXaHU3Ma MapalleIbHbIX
BbIurciaeHUH. OleHKa ONTUMAIBHOCTH CTPYKTYPBI IEPEAaBACMbIX JaHHbBIX, ONITUMU3ALMS CUCTEM MapalIebHbIX BEIYUCICHUNA. MeToAbl ONTUMHU3aUN
AJITOPUTMOB MAPAIUICIIBHBIX U PACIIPEACICHHBIX CUCTEM. METObI ONITUMU3ALUU CTPYKTYPHI IIEPEIaBAEMbIX TaHHBIX.




Tema 3. Ctangapt MHOTOsIIEpHOTO TiporpamMmupoBanust OpenMP.

Mopnens MmexmnporneccHoro B3aumojeictsusi OpenMPIL. Apxutextypbl mukpomnpoueccopoB SMP, NUMA. CootHecenne moznenu OpenMP c
Pa3IMYHBIMM  APXUTEKTOpaMH MHUKporporeccopoB. buOmmoreka PThreads. [dupextuBer OpenMP. VYmnpasnenne Kommnumsuuend mnporpamm.
JlexoMno3uuust porpaMMbl Ha NapajuleIbHbIe, IOCIEI0BATENIbHBIE YUACTKH, JUPEKTUBBI 3aJjaHus y4acTKOB. CHHXpOHM3ALMs BBIIIOJIHEHUS TIOTOKOB
ucnonHeHusi. OOMeH JaHHBIMH MEXAY NOoTOKaMu. Paznensemas naMsath. ArperaTuBHble QYHKIIHH.

Tema 4. Crannapt uarepdeiica nepenauu coobmennit MPL.

bu6nuorexa MPI, crioco6s1 mocTpoeHus napaielbHbIX MPUIOKEHUH Ha OCHOBE MeXaHH3Ma 00MeHa cooOIeHUsIMU. ba3oBble MOHITHS, TEPMUHOJIOTHUSI.
Oynkuuu 0e3 B3ammoneicTBus. CepBHCHble W BcnoMoraTenbHble ¢GyHKimu MPI OyHKIMHM MHIMBUAYAIBHOTO B3aMMOJACHCTBHS. TumHM3anus
coobmenuil. [lonsarue 6nokupoBku. Pabora ¢ TynukoBbIMU cuUTyanusiMu. OyHKINKA WUHIMBUAYATBHOTO B3aUMOJCHCTBUS ¢ OJOKUPOBKOW. DYHKINH
WH/IMBUIYAIBHOTO B3auMoJeicTBus 0e3 OmokupoBkH. OCOOEHHOCTH HCHOJIB30BAHUS, CHENHM(HUKA TOCTPOCHUS HEOIOKUPYIOMIUXCS TPUIOKECHUH.
OYHKIMHM KOJUIEKTUBHOTO B3auMmojencTBus. [lepenaya JaHHBIX «OT OJHOTO MHOTHMY, TMepelradya JaHHBIX «OT MHOTHUX K OJTHOMY», CTaHJapTHBIC
riio0anbHbIE ONepalnuy, CIUSHHE W pa3OMeHHe JaHHBIX, ONPEICICHNE HOBBIX III00ANBHBIX omepanuidi. Pabora ¢ rpynmamMu M KOMMYHHKATOpaMH.
VYropaBieHue rpynnami, co3/laHHe KOMMYHHKAaTOpoB Ha ocHoBe rpymm. [lepeHymeparus mporeccoB. Buptyanbneie Tomonoruu. Tomonoruu
napaieNIbHBIX BBIYUCIUTENBHBIX cicTeM. BupTyanbnsie Tononorun MPI: nexkaproBa Tomonorus, Tonoiorus rpaga.

Tema 5. PacripeienneHHbIC BEIUMCIUTEIBHBIEC TPOLIECCHI B JTOKATBHON BHIYUCIUTEIILHON CETH.

ApPXUTEKTYpa pacupeeeHHbIX HHPOPMALMOHHBIX cUCTeM. MeTo bl iepeaadu HHQOpMaI MEXY pacupeaeeHHbIMI KoMnoHeHTaMu. CooOmieHus!.
OcHoBHble GopmaThl coobmenuid. Apxurektypa RabbitMQ npunoxenus. [Iporokon AMQP. Tepmunonorusi: McTouHuK, MOTpeOUTENb COOOIIEHUH,
Ouepenp coobmenuii. [lonmeHoBaHHBIE 1 aHOHUMHBIE ouepenn. Pacnipenensromuii y3en. Tumbl pacnpenenstonmii y3ioB. MaTepdeiic npukiaanoro
nporpaMMupoBanusi. ABToMaT 00paboTku cooOuienuit. [TonTBepxnenue cooduennit. @opmar kimouya cooOLIeHHs. Y CTaHOBKAa M HACTpOHKa cepBepa
RabitMQ. B3aunmonetictere RabbitMQ ¢ 6a3amu qaHHBIX.

4.3.1. IlepeyeHb ceMHUHAPCKUX, IPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT

Ne Ne paznena u| HaumeHoBaHUe CeMHHAPOB, NPAKTUHYECKHUX H JIAOOPATOPHBIX TpyroeMKOCTb OueHouHbIe dopMupyemble
n/H TeMbI pabot (uac.) cpeacrsa KOMIIETEHIIUH
Bceero N3 Hux (MHaIMKATOPBI)*
JacoB |MMpaKkTu4ec
Kasi
MOJAT0TOBK
a
1 2 3 4 5 6 7
1 Tema 1,2  |CeMmuHap 1o TeMe MOCTPOSHHUS MapaiieIbHbIX CXeM MPOrPaMM U OLICHKU HX 2 0 Huckyccust a-1
MPOU3BOIUTEILHOCTH
2 Tema 3 JlaboparopHras pabora 1. PazpaboTka nmporpaMmmsl ¢ UCIIOIb30BaHUEM 4 0 OO6cyxeHne pe3yabTaToB a-2
OpenMP J1abopaTopHOl paboThI




3 Tema 4 JlabopaTopHnas pabota 2. Pa3paboTka mporpaMMel ¢ Hcoib30BanueM MPI 4 0 OOcyxeHUEe Pe3yIbTaTOB a-3
71a00paTOPHOI PabOTHI
4 Tema 4 JIaGopatopHas padota 3. Komnekrusnoe Bzaumoneiicrsue B MPI 2 0 OOcyxaeHne pe3yabTaToB a-3
1a00paTOPHOI PabOTHI
5 Tema 5 JIaGopaTopHas padoTta 4. [IpoekTrpoBaHUE JTOKAIBHON BEIYUCIUTEILHOM 4 0 OOcyxaeHne pe3yabTaToB a-1
cpenbl ¢ ucnonbzoBanueM RabbitMQ. JabopaTopHOU paboThI
Bcero 16 0

4.3.2. Ilepedyenb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE M3yUeHHe CTYJeHTAMHU B paMKax caMocTosTeqbHoil padoTsl (CP)

«He mpenycMoTpeHo».

4.4, METOIAYECKHUE YKA3AHUSA IO OPTAHU3ALIMMA CAMOCTOSITEJABHOM PABOTHI CTYJIEHTOB

CamocrosrenbHas paboTa CTYJJEHTOB BceX (pOpM U BUJIOB 00yUEHUS SBISETCS OJHUM U3 0053aTEIIbHBIX BUJIOB 00pa30BaTE/IbHOM AEATENbHOCTH,
oOecnieunBaromeil peanusanuio TpeboBaHuii dexepalnbHbBIX T'OCYJApCTBEHHBIX CTAaHAAPTOB BbICIIEro oOpa3oBaHus. CoriacHo TpeOOBaHUIM
HOPMATHUBHBIX JIOKYMEHTOB CaMOCTOSATENbHAsE paboTa CTYACHTOB SIBIISIETCS 00s3aTEILHBIM KOMIIOHEHTOM 00pa30BaTEIBbHOTO MPOIEcca, TaK KaK OHa
o0ecnieunBaeT 3aKpEeIUICHHE I0Jy4YaeMbIX Ha JIEKIIMOHHBIX 3aHATHSIX 3HAHUM IyTeM NPUOOPETEHUs HaBBIKOB OCMBICIEHHS M PaCIIMPEHMs] UX
COJCpKAHWs, HABBIKOB pEIICHHS aKTyaJbHBIX MpoOseM (GOpMUPOBaHUS OOMIEKYJIbTYPHBIX M MPO(ECCHOHAIBHBIX KOMIIETCHIUH, Hay4YHO-
HCCIIEIOBATEIILCKON JESITELHOCTH, TOATOTOBKH K CEMHHAapaMm, JabopaTOpHBIM paboTam, caade 3adeToB M dk3aMeHOB. CamocrosrenbHas paborta
CTYACHTOB HPEICTaBIseT COOOH COBOKYHHOCTh ayJUTOPHBIX M BHEAyAUTOPHBIX 3aHATHM M pabor. CamocrosTenbHas paboTa B paMKax

06pa3OBaTeJ'IBHOFO Impornecca B By3€ pClIacT CIACAYIONINEC 3a/Ia4Yu:

°  3aKpCIUICHUC U PACHIUPCHUC 3HaHHI>i, YMCHHﬁ, MOJIYYCHHBIX CTYACHTAMU BO BPEMS ayAUTOPHBIX U BHCAYIUTOPHBIX SaHHTHﬁ, IMMpEeBpaIICHUC

HX B CTCPCOTUIIBL YMCTBCHHOﬁ n (1)I/I3I/ILIGCKOI\/'I ACATCIIBHOCTH,

° HpI/I06p€TCHI/I€ JOITOJTHUTEIBbHBIX 3HAHWH 1 HaBBIKOB 110 JUCHHUITIIIMHAM y‘-Ie6HOFO IJ1aHa,

°  (opmMHupoBaHUE U pa3BUTHE 3HAHUN U HABBIKOB, CBA3aHHBIX C HAYYHO-UCCIIEI0BATENbCKOMN 1EATEIbHOCTHIO;

°  Pa3BHUTUC OPUCHTALIMH N YCTAHOBKH Ha KaUCCTBCHHOC OCBOCHUC O6p330B&T€J'IBHOI>i IMporpaMMmalI;

°  Pa3BHUTHUC HABBIKOB CAMOOPTaHHU3allH,

°  (hopMUPOBAHHE CAMOCTOSATEIIBHOCTH MBIIIJIEHHS, CIIOCOOHOCTH K CAaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeain3alii;
°  BbIpaOOTKa HABHIKOB 3(P(EKTUBHON CaMOCTOSITENbHON MpodecCHOHaNbHON TEOPEeTUUECKON, TPAKTUUECKON U yueOHO-HCCIIe10BaTeIbCKON

JIEeSITENLHOCTH.

IToaroroBka K JeKIHUM. KauectBO ocBOCHHS COACPKaHUA KOHKpCTHOfI JAUCHUIIIMHEIL IIPSAMO 3aBUCHUT OT TOI'O, HACKOJILKO CTYACHT CaM, 0c3 BHEIIHErO
MPUHYKIACHUA (I)OpMI/IpyeT y cels YCTAaHOBKY Ha MOJYYCHHUC HaA JICKIUAX HOBBIX 3HaHPII>i, JOHNOJHAKOINX YKC UMCIOIHUECA T10 JaHHOM JUCUMILINHE.
BpCMH Ha MOATOTOBKY CTYACHTOB K HBquaCOBOﬁ JICKOMU TTO HOpMATHBAaM COCTABJIACT HEC MCHEC 0,2 qgaca.




IloaroroBka K mNpPaKTHYeCKOMY 3aHATHIO. [[ONrOTOBKAa K NPAKTUYECKOMY 3aHSATHUIO BKJIIOYACT CIEAYIOUIME D3JIEMEHTBl CaMOCTOATEIbHON
JESATEIbHOCTH: YETKOE IPEJICTaBICHNUE LIEIN U 3a7ad €ro MPOBEIEHUS; BbIJCICHUE HABBIKOB YMCTBEHHOM, aHaJIUTUUECKON, HAYYHOU JESATENIbHOCTH,
KOTOpBIE CTAaHYT PE3yJbTaTOM IMpenacTosnield padoTbl. BpIpaboTka HABBIKOB OCYIIECTBIISIETCS C TOMOIIBIO MOJMY4YeHHS HOBOW HHpopManuu 00
M3y4aeMbIX IIPOLIECCaX U C IIOMOILBIO 3HAHUSI O TOM, B KaKOM CTENIEHU B IaHHOE BpEMS CTYIEHT BJIaJICET METOJaMH HCCIIEA0BATENbCKON NEATEIbHOCTH,
KOTOPBIMH OH CTaHET M0JIb30BaThCsI Ha MPAKTHYECKOM 3aHATHU. [10Ir0TOBKA K MPaKTUYECKOMY 3aHSATHIO HEPEIKO TpeOyeT moadopa MaTepuana, JaHHbIX
U CIIEHUATbHBIX UCTOYHUKOB, C KOTOPBIMH IPEACTOUT yueOHas pabora. CTyeHTbI JOJIKHBI IoMa OATOTOBUTH K 3aHATHIO 3—4 npumepa popMyITUpOBKH
TEMbl HCCIEAOBaHUSA, MPEICTABICHHOIO B MOHOTpadusx, HAy4YHBIX CTaThiX, OTYETaX. 3aT€M OHU CaMOCTOSITENIbHO OCYIIECTBISIIOT IOUCK
COOTBETCTBYIOIIUX HCTOYHUKOB, OMPENESIOT aKTyalbHOCTh KOHKPETHOTO HCCIIENOBAHMS IPOLIECCOB U SIBICHUM, BBIICISIOT OCHOBHBIE CIOCOOBI
JI0Ka3aTeNbCTBA aBTOPAMHU HAYYHBIX PAa0OT IIEHHOCTH TOTO, YEM OHHM 3aHHMAIOTCA. B Xo/le caMoro mpakTUYecKOro 3aHATHUS CTYIEHTHl CHayaia
IPEJICTaBIISIIOT HalIEHHbIE MU BapUaHThl (POPMYJIMPOBKHU aKTyaJIbHOCTH UCCIIEA0BAHUS, OOCYKIAI0T UX U 0OOCHOBBIBAIOT CBOE€ MHEHHUE O HAWTYUIlIEM
BapuaHTe. Bpems Ha MoAroToBKY K MPaKTUYECKOMY 3aHSATHUIO IO HOpMaTHUBaM cocTasiisieT He MeHee 0,2 yaca.

IMoaroroBka K ceMHHAPCKOMY 3aHATHIO. CaMOCTOSATENbHAS MTOATOTOBKA K CEMUHAPY HAIlpaBlieHa: Ha pa3BUTHE CIIOCOOHOCTH K YTECHHIO HAYYHOH U
MHOM JINTEpaTyphl; HA MOUCK JAONOIHUTENBbHON HH(pOPMAIIH, [TO3BOJISIONIEH TTy0ke pa300paThCsl B HEKOTOPBIX BOIIPOCAX; Ha BbIAEICHHUE IPU padoTe
C pa3HbIMM HCTOYHMKaMM He0OXOoAMMOH HHdopMmaiuu, KoTopas TpeOyercs IJifi MOJHOIO OTBETAa Ha BOIPOCH IUIAHA CEMHHAPCKOIO 3aHATHUS; Ha
BbIpaOOTKY yMEHHUS TPaBWJIBHO BBIIHMCHIBATh BbICKa3blBaHUs aBTOPOB U3 HMEIOIIMXCS HCTOYHMKOB HHpOpMauuu, oQopMIATE HX IO
O6ubnuorpadguueckuM HOpMaM; Ha Pa3BUTHE YMEHHs OCYILECTBIIATh aHAINU3 BbIOPAHHBIX MCTOYHMKOB MH(OpMAIMM; HA MOJrOTOBKY COOCTBEHHOI'O
BBICTYIUIEHUSI IO 00CY’KJaeéMbIM BOIIpocaM; Ha (hOPMHpPOBAHHE HABbIKA ONEPATUBHOIO pearMpoBaHUs Ha pa3HbIe MHEHUS, KOTOPblE MOTYT BO3HUKATh
pu 00CYKIEHNUHU TeX WM MHBIX HAyYHBIX MpoOaeM. BpeMsi Ha MOAroTOBKY K CeMHHapy [0 HOpMaTHBaM cocTasiisieT He MeHee (,2 yaca.

IHoaroroBka k ko1I10KBUYMY. KO/IOKBHYM IIpeacTaBisieT co00M KOMIIEKTUBHOE 00CYXIEHHE pa3/iena AUCLUIUIMHBL HA OCHOBE CAMOCTOSITEIBbHOIO
U3y4YEeHHsl 3TOTro pasjiena cTygaeHTamu. [loroToBka k JaHHOMY BUAY YUeOHBIX 3aHATUN OCYyLIECTBIsETCA B cieayroleM nopsake. [Ipenonasarens naer
CIIMCOK BOIIPOCOB, OTBETHI HAa KOTOpPBIE CIENYET MOJIYYUTb IPHU H3YUYEHUH OINPEACIECHHOIO IEPEYHS HAy4YHBIX MCTOYHUKOB. CTyIeHTaMm BO
BHEAYJAUTOPHOE BpeMs HEOOXOIMMO MPOYUTATh CHEIHMATIbHYIO JIMTEPATypy, BBHIIHCATh U3 HEE OTBETHI HAa BONPOCHI, KOTOPbIe OYAyT 00CyXJIaTbCcs Ha
KOJIJIOKBUYME, MBICJIEHHO C(hOpPMYJIUPOBaTh CBOE MHEHHE 0 KaKJOMY M3 BOIPOCOB, KOTOPOE OHH BBICKAXXYT Ha 3aHATHH. BpeMms Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOpMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IloaroroBka K KOHTPOJIBHOIT padore. KoHTponmbHas pabora HazHa4yaeTcs IOCIE W3Y4YCHUs ONPENETICHHOTo pasjena (pa3jesioB) JUCHUILIMHBI U
Ipe/ICTaBIseT CO00I COBOKYITHOCTh Pa3BEPHYTHIX MUCHMEHHBIX OTBETOB CTY/ICHTOB Ha BOMPOCHI, KOTOPbIC OHU 3apaHee MOJIyYaoT OT MPEroaBaTeis.
CamocTosTenbHas MOATOTOBKa K KOHTPOJBHOW paboTe BKIIIOYAeT B ceOs: — HW3yYeHHE KOHCIEKTOB JISKIM, PAaCKPHIBAIOUIMX MaTepHall, 3HaHHE
KOTOPOTO TMPOBEPSETCS KOHTPOJIBHOW paboToii; MOBTOpEHHE Y4eOHOro MaTepHaia, MOJYyYEHHOrO MPH MOATOTOBKE K CEMHUHAPCKHM, MPAKTHYECKHM
3aHSATHAM M BO BPEMs MX MPOBEACHUS; U3yUSHHE JIOMOJHUTEILHON JTUTEPATYPhl, B KOTOPOW KOHKPETU3UPYETCs CoJep KaHHe MPOBEPSIEMBIX 3HAHUM;



COCTaBJICHUE B MBICIEHHON (pOpME OTBETOB HA IOCTABJIEHHbIE B KOHTPOJIBHOM paboTe BOMPOCHI; (POPMUPOBAHME ICHUXOJIOTMYECKOH YCTaHOBKH Ha
YCIICIIHOE BBITIOJHEHUE BCEX 3a/laHUi. Bpems Ha mMOATroTOBKY K KOHTPOJIBHOU paboTe 110 HOpMaTHBaM COCTAaBIIAET 2 Yaca.

IToaroroBka k 3a4€eTy. CaMocTrogTenbpHas IMOATOTOBKA K 3a4C€Ty JO0JDKHA OCYHICCTBIIATBCA B TCUCHUC BCCIO0 CEMECTpA. ITogroroBka BKIIOYAET
(W (S14%:0)1115 (S ﬂeﬁCTBHﬂZ IepeUYUTaATh BCC JICKIUH, 4 TAKXKE MaTCpHajibl, KOTOPhIC I'OTOBUIUCh K CEMUHAPCKHUM H IPAKTUYCCKHUM 3aHATUAM B TCUCHUC
CEMECTpPa, COOTHECTH IOTY I/IH(l)OpMaHI/IIO C BOIIpoCaMHu, KOTOPBIC JaHBI K 3a4€Ty, €CIIN I/IH(bOpMaHI/II/I HEAOCTAaTOYHO, OTBCTHI HAXOJAT B HpeHHOX(eHHOﬁ
mpernoaaBaTCiieM JIMTEPATypeE. PCKOMCH,I[yeTCH ACJIaTh KPAaTKUEC 3alliCH. BpeMH Ha IIOAT'OTOBKY K 3a4€Ty I10 HOpMaTHUBaM COCTaBJIACT HE MECHEC 4 gacos.

IMoaroroBka Kk 3xk3amMeny. CaMOCTOSITEbHAS MMOATOTOBKA K IK3aMEHY CX0Ka C TIOJITOTOBKOM K 3a4eTy, 0COOCHHO eciii oH nuddepeHnupoBaHHbid. Ho
00beM yueOHOTO MaTepualia, KOTOPBIM HY>KHO BOCCTAHOBHUTH B IMAMSTH K 9K3aMEHY, BHOBb OCMBICIIMTH U TOHSTH, 3HAUUTEIHHO OOJIBIIE, TTO3TOMY
TpeOyeTcst 00JIbIIe BpEMEHU M YMCTBEHHBIX yCHINH. BakHO chopMHUpoOBaTh IETOCTHOE MPEACTABICHUE O COJIEP’)KaHUU OTBETa Ha KaXKIIbI BOIIPOC, YTO
MpEANnoaraeT 3HaHue Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO WJIM HHOTO SIBJICHUS, IIPOIIECCa, YMEHUE PACKPBIBATh (DAKTOPHI, OMPEIEISIONIHE UX
MPOTUBOPEYMBOCTh, 3HAHME HMMEH YYEHBIX, M3Y4aBIIUX OOCyxkgaemyro mpobiemy. Heobxomumo Takxke mHpuBecTH WHGOPMALMIO O MaTepuaiax
SMIIUPUYECKUX UCCIECAOBAaHUM, YTO YKA3bIBAET HA BCECTOPOHHIOKO MOJArOTOBKY CTYJI€HTA K SK3aMeHy. BpeMs Ha OAr0TOBKY K AK3aMEHY 110 HOpMaTUBAM
cocrtaBisieT 36 yacoB IS OaKanaBpoB.

B ®BI'OY BO «UI'Y» opranu3zamusi caMOCTOSITEIIbHOW paOOThI CTYIEHTOB perjaaMeHTupyercs [lonoxkeHnemM o caMoCTosSTeNbHONW paboTe CTYACHTOB,
npuHITHIM YueHbIM coBeToM UI'Y 22 urons 2012 1.

4.5.TIPUMEPHASI TEMATUKA KYPCOBBIX PABOT (TPOEKTOB)

«He mpenycmoTpeHo».



5. YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUILIUHBL (MOJLY.JI5T)

a) OCHOBHAsI JIUTepaTypa:

Boraués, K. 0. OcHOBBI mapamienbHOro nporpaMMmupoBanus : yueoroe nocoodue / K. FO.
boraués. — 4-e uzn. — Mocksa : Jlabopatopus 3nanuii, 2020. — 345 c¢. — ISBN 978-5-
00101-758-5. — TekcT : 21eKTpOHHBIN // JIaHb : 3NEKTPOHHO-OMONIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/135516 (mara oOpamenus: 31.10.2022). — Pexum
JOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATEINIECH.

Jlesun, M. Il. TlapannenpHoe mporpaMMupoBaHue ¢ ucnosib3oBanueM OpenMP : ydeGHoe
rmocobue / M. II. JleBun. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 133 ¢. — ISBN 978-
5-94774-857-4. — TekcT : aneKTpoHHBIN // JIaHb : 3eKTpOHHO-OUOIMOTeYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/100358 (mara oOpamenus: 31.10.2022). — Pexum
noctyna: s apropus. [lonb3oBarerneit.

AHTOHOB, A. C. IlapamiensHoe IporpaMMUpPOBAaHUE C UCIOJb30BaHUEM TexHojoruu MPI :
yuebHoe ocobue / A. C. AHTOHOB. — 2-¢ u31. — Mocksa : UHTYUT, 2016. — 83 c. —
Tekct : onextpoHHbI /  JlaHe : 3JeKTpoHHO-OMOMMoTeyHas cumcrema. — URL:
https://e.lanbook.com/book/100359 (nara oOpamenus: 31.10.2022). — Pexxum noctyna: ais
aBropus. [lonb3oBarenei.

B) 0a3bI JaHHBIX, HHPOPMALIMOHHO-CITPABOYHbIE H TIOUCKOBBIE CHCTEMBI

Jluteparypa no mapasuienbHoMy iporpammupoBanuio [Caiit] — MudopmanmoHHsie pecypcebl
NJCTY um. B.M.Matpocosa CO PAH — URL:https://hpc.icc.ru/foruser/library.php (marta
oOpatuenus: 01.09.2022)

Messaging that just works — RabbitMQ [Caiit] — URL: https://www.rabbitmg.com/ (zata
obpamenus: 01.09.2022)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHMUE JUCIUIIJINHbI

6.1. YYEBHO-JTABOPATOPHOE OBOPY/IOBAHME:

Knaccel, 000py0BaHHBIC TEPCOHAILHBIMU KOMITBIOTEPAMH C BBIX0OJI0M B MHTEpHeT,
MPE3eHTAIIMOHHOE 000pyI0BaHue, TpaduuecKuil TuTaHmeT (TI0 JKeJIaHuIo).

6.2. IPOTPAMMHOE OBECIIEYEHUE:

CBoboansie u 6ecratasie TpancusTopsl C, C++ (GCC), C#, Java, Python.
bu6mmorexu OpenMP, OpenMPI (MPICH wu ananoru), bubnnoreku knuenta RabbitMQ.
Cepaep RabbitMQ B LAN nnu HTEpHET € peryinpyeMbIM JOCTYIIOM K €r0 pecypcam.

6.3. TEXHUUYECKHWE U SJEKTPOHHBIE CPEJCTBA :

HNOC http://educa.isu.ru, caiit https://github.com/stud-labs, mpesenTarnronHOE
o60pyz[0BaHHe, HepCOHaJ'IBHHﬁ KOMITBIOTEP € BO3MOXKHOCTBbO ACMOHCTpalllun Hpe3eHTaI_II/II71
B (popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'UN

HaunmeHnoBaHMe TeM 3aHATHH ¢ YKazaHuem OpM/ MeTO)IOB/ TEeXHOJOT Uil oﬁyqe}mﬂ:

Ne Tema 3ansTust Bun 3ansrus ®opma / KonanuectBo
n/n MeToabl/TEXHOJIOTHHA JacoB
JAMCTAHIMOHHOTO,
WHTEPAKTHBHOI'O
00yueHust
1 2 3 4 B
1 Tema 1,2 Huckyccus CoBMecTHBIN 2
IIPOCMOTP JICKIIUH
2 Tema 3-5 JlaGopatopubie | Mcnonb3oBaHue 6
pabots 1-4 WHTEpHET-
MeECCEHiepa Uiu



https://www.rabbitmq.com/
http://educa.isu.ru/
https://github.com/stud-labs

YIAJIEHHOTO
pabouero croJa st
obecrieueHns
OBICTPO¥ CBSI3U CO
CTYJICHTOM.

HToro yacos: 8

[Tpu peanu3anuy JaHHOTO Kypca MCIOJIB3YIOTCS CIEAYIOLINE 00pa30BaTeIbHbIE TEXHOIOIHHU:
TEXHOJIOTUM MPOOJEMHOro OOYy4eHHUs, TEXHOJIOTMU OOYy4EeHHUS B COTPYJHMUYECTBE, TEXHOJIOTUU
KOHTEKCTHOTO OOYYCHHS, HHTEPAKTUBHBIC TEXHOJIOTUH, TEXHOJIOTHH JAUCTAHIIMOHHOTO OOyUYeHHs U
JUCTAHIIMOHHOT'O ThIOTOPUHTA.

CoNoOA~WNE

NRPRPRRPRRPRRRRERRE
Qwo~NooThdwWNDE O

21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

8. OHEHOYHBIE MATEPHUAJIBL VISI TEKYIIET'O KOHTPOJISI
ITPOMEXKYTOYHOU ATTECTAIIUHN

Cnucox 8onpocos 011 NPOMENCYMOYHOU AmMmMeCcmayuu.
[TapannensHblie BerunciaeHus. Onpeaenenne, crocoObl OpraHu3aIuH.
Buapl napamuienbHOro B3auMOIEUCTBUS.

[TapannenpHble BIYMCAUTENbHBIE cUcTeMbl. Onipenenenue. [Ipumepsl.
Tunel napamienusma. [lapannennsm Ha ypoBHE OUTOB.

Tunel napamnenusma. [lapannenusm Ha ypoBHE HHCTPYKIUI.

Tunsl mapannenusma. [lapamiennsm JaHHBIX.

Tunsl napannenusma. [apamienusm 3agay.

Pacnipenenénnpie onepauiiOHHbIE CUCTEMBI.

PacnipenenénHbie BEIYMCITICHUS.

. IlyTn noctukeHus napajuieansma.

. Cynepkomnetorepsl. Onpenenenue. Jlocrounctsa u Hegoctatku. [Ipumepsr.
. Knacrepsl. Onpenenenue. JloctounctBa u HegoctaTtku. [Iprumepsl.

. Kimaccudukanust BBIMUCIUTENBHBIX CUCTEM (Ki1accudukamnus OimHHA).

. Mynerunpoueccopsl. Onpenenenue. [Ipuniun paboTsl.

. Mynberukomnetorepsl. Onpenenenue. [puninmn padoTsl.

. Buzipl Tonosnornii cetu nepenavn JaHHbIX.

. ITokazarenu 3¢ppeKTUBHOCTH MapaIEIbHOTO aIrOpUTMA.

. Crangapt MHOrosiiepHOro nporpamMMmupoBanust OpenMP.

. Moznens MexnponeccHoro B3aumozaeicrsus OpenMPIL.

. Apxutektypbl MukpormpoueccopoB SMP, NUMA. Cootnecenne mozaenu OpenMP c

Pa3IMYHBIMU APXUTEKTOPAMHU MUKPOIIPOLIECCOPOB.

bubnuotexa PThreads. Jlupextusst OpenMP.

VYipasieHrue KOMIWIALMEN IPOrPaMM.

JlexoMITo3uIMs MpOrpaMMbl Ha NapajUIeNIbHbIC, MOCIEAOBATENIbHBIE YUACTKH, AUPEKTUBBI
3a/1aHUS YYaCTKOB.

CuHXpOHU3aLMs BBIIOIHEHUSI TOTOKOB UCIIOJIHEHUS.

OOMeH TaHHBIMH MEXy MoTOKaMu. Pa3nensemas naMars.

ArperaTtuBHble QYHKIIUU.

MPI. OcHOBHBIE IOHATHS U ONIPEEIICHUS.

Munumanesblil Habop ¢yHkuit MPI 1 pazpaboTku mapanieabHbIX IPOrpamMM.
Kommynukatopsl. [Tonstue. Llens ncnonp3oBanus.

I'pynnel nponeccos. [Tonsrue. Llens ncnons3oBanus.

Oynkuusg MPI nepenaun 1aHHBIX.

Oynkuus MPI nmpuema naHHBIX.

Oynkuusg MPI pacceliiku 1aHHBIX.

®ynkuus MPI penykiun nanssix. ba3oBble onepanuy peayKIuu.

Oynkuusg MPI cuHXpOHM3a1UU BEIYUCIICHUN.

ABapuitHO€ 3aBeplIeHHE MapauIeTbHON MPOrpaMMBI.



37. PexxuMebl iepeiauu JaHHBIX MEXKTY MPOIIECCaMH.

38. Hebnokupyromuii 0OMEH JaHHBIMU MEXAy npoueccamu. OTandue oT OJIOKHUPYIOLIETO.
39. O600menHas repeaava JaHHBIX OT OJTHOTO MPOIIEcca BCEM IPOIIeCcCaM.

40. O6o061meHHas iepeada JaHHBIX OT BCEX MPOIECCOB OJTHOMY IMPOIIECCY.

41. Obmas nepefaya JaHHBIX OT BCEX MPOIIECCOB BCEM IPOIIECCAM.

42. Penykuus JaHHBIX HA KOKIOM U3 MIPOLIECCOB KOMMYHHUKATOPA.

43. IIpousBoausie Turbl AaHHBIX MPI. TloHsTHE, CITOCOOBI KOHCTPYHPOBAHUS.

44, OyHKUMHK ypaBIeHUs IPyIIIaMU IPOLIECCOB.

45. OyHKUMY ypaBiIeHUs] KOMMYHUKAaTOPaMHU.

46. @yHKIMA CO3/1aHUs IEKaPTOBON TOMOJIOTHH.

47. OyHKIUS CO3/IaHUS TOMOJIOTHH Trpada.

48. Pacripe/ieNieHHbIC BEIYUCIUTEIBHBIC MPOLIECCH B TIOKAITBHON BBIYUCIUTEIHHON CETH.
49. ApxuTexTypa pacnpeeleHHbIX HH(HOPMALMOHHBIX CUCTEM.

50. Meronp! nepenaun HHGOPMAITUU MEKY pacrpeeieHHbIMA KOMITOHEHTaMU. COOOIICHHMS.
51. OcHoBHBIE OpMATHI COOOIICHHIA.

52. Apxutekrypa RabbitMQ nmpunoxenus.

53. IIporokoa AMQP.

54. Tepmunonorus: ctounuk, norpedutens coodmenmit, Ouepens cooOmeHuii.

55. IloumMeHOBaHHBIE U AHOHUMHBIE OUEPE/IH.

56. Pacnipenensitonuii y3en. THITBI pacipeeIsSFOIINX Y3II0B.

57. MHTepdelic MpUKIaIHOTO IPOrPaMMHUPOBAHHS.

58. ABromat 006paboTku coobmmenuii. [TonTBepxaeHue cOOOMCHHIA.

59. ®opmar kiIro4a cooOIIEeHHUS.

60. OcHOBHBIE ATaITBl YCTAHOBKHM M HAacCTpoiKa cepBepa RabitMQ.

61. Meroauku B3aumojeicTBus RabbitMQ ¢ 6a3aMu TaHHBIX.

8.1. OIIEHOYHBIE MATEPHAJIBI IS BXOIHOI'O KOHTPOJISA
BxonHO# KOHTPOIb HE IPEAYCMOTPEH.
8.2. OIIEHOYHBIE MATEPHUAJIBI TEKYIIIET'O KOHTPOJISI

O1eHOUHBIE CPEACTBA TEKYIEr0 KOHTPOJIS:

1. Tlepeudens BompocoB U3 paszzena 8,

2. DKCIIepTHOE 3aK/IOUeHHe IMpernojaBaTeNss B CIEACTBUE OOCYXAEHHUS pPe3yJIbTaToB
1a00paTOPHBIX PadOT.

8.3. OLEHOYHBIE MATEPHAJIbI IPOMEXXYTOYHOI' O KOHTPOJISI

MaTepna.m)l AJIS MPOBEACHUS TEKYHIEI0 U IPOMEKYTOYHOI'O KOHTPOJIA 3HAHUH CTYAECHTOB:

bl Bua xonTposas Koutponaupyembie Koutpoaupyembie
TeMbl (pa3aebl) KoOMIeTeHIuu/
HHAUKATOPBI
1 2 3 4
1 CobecenoBanne Temsr 1-5 I1K-3, TIK-4

Bonpocwt 0ns cobecedosanusi bepymces uz nepeuts 60npocos 6 pazoeie 8 8 Coomeemcmasuil ¢
oyeHnusaemot Temo.



Pa3paboTunkmu:

noueHt / YepkammuH E.A.

[Iporpamma cocrtaBiieHa B cooTBeTcTBHM ¢ TpeboBanusmu PI'OC BO mo HampaBieHHIO
noarotoBku 02.03.02 «@ynpamentanbHass uHGOpMATHKa M HMH()OPMAIIMOHHBIE TEXHOJIOTHM
(ypoBeHb OakanaBpuaTa), YTBEpXKICHHBIM MpHKazoM MuHucTepcTBa 00pa3oBaHUs U HAYKHU
Poccuiickoit @eneparuu ot 23 asrycra 2017 r. N 808, 3apeructpupoBanusiii B Muntocte Poccun
«14» cenTsa6ps1 2017 . No 48185 c u3MEHEHUSIMHU | IOTIOJTHEHUSIMHU C K3MEHEHUSIMH U TOTIOJTHEHUSIMH
ot: 26 Hos0ps 2020 r., 8 heBpans 2021 r.

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadenpbl AnreOpandeckux W WHPOPMALMOHHBIX
cucrem UMUT UT'Y «24» mapta 2022 1.

ITpotokon Ne 9 3aB. kadenpoii [TanTenees B.U.

Hacmoswas npoepamma, ne modcem Ovimb 80cnpoussedeHa HU 8 Kakou popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopwvl-paspabomuuka npocpammol.



