I'OY BIIO IOHEIKUI HALIMOHAJIbHBII YHUBEPCUTET)

PAKYJIBTET MATEMATUKH U THOOPMAIITMOHHBIX TEXHOJIOT UM

Kadenpa npukiannoii Mmarematuku i Teopun cucrem yIpaBlIeHus

VYTBEPK/IAIO:

PABOYAS TIPOT'PAMMA YYEBHOM JIJUCHUILIUHBI
«PACTIIPEJAEJEHHBIE TEXHOJIOT MW »

Hanpagienue noarotoBku:

Maructepckas nporpamma:

OGpasoBartenbHas nporpamma:

Kanudukarms:

®opma obyueHus:

02.04.02 ®ynnamenTanbHas HHGOPMATHKA U HH-

dpopmanmonHsie TexHOTOrHH

®ynnamenTanbHas HHGOpMaTUKa ¥ HHOPMALH-

OHHBIC TEXHOJIOTHH

aKaJIeMHYEeCKas MarucTparypa

MarucTp

Q4YHasA. OYHO-3a04YHas, 3a04YHas

HY)XHO€ MOTYePKHYTh

Honenx 2020



YTBEPXK/IARO:

Jexan dakysfABreTa MaTeMaTHKH

¥ HHGOPMIMADHARIX TEXHOIOT M
M. A, Mouceenxko

q = \
anpens 2020 T, :)

IIporpamma yuebnoi nucumnunuel «Pacnpeae/eHHbIe TEXHOIOIMH» COCTABICHA C YYETOM
DezepabHOrO  roCyJapCTBEHHOIO  00pa30BaTENBHOTO  CTAHAAPTA  BHICLIETO  0Opa3oBaHMA
Hanpasienus mnoxaroroBku 02.04.02 dynnamenTanbHas HHPOpMAaTHKA W MHOOpPMAIMOHHbIE
TEXHOJIOTHH, YTBEPKICHHOrO MpuKa3oM MunncrepcTBa 00pa3oBaHHs W HayKM PocCHiiCKOM
®Denepauyn o1 «23» aBrycta 2017 r. Ne 811;

OCHOBHO# 00pa3oBaTeNbHON MPOrpaMMel M y4eOHOro riaHa HanpasjieHus noarotoBku 02.04.02
®ynnamenTanbHas HHPOpPMaTHKA M HHQOPMALHOHHBIC TEXHOIOTHH, paspaboranueix B OV BITIO
«JloHenkuii HalIMOHAIBHbIH YHUBEPCHUTETY.

Paspabotunk:
Crapumit npeniogaBareis kadeapbl MPUKIIaIHOM

MaTEMAaTHKH H TEOPHH CHCTEM YIIPABJIICHUS H.A. ,ZIMPITPCHKO

Pa3zpaboTunk:
JloneHT xadeapsl NpUKIaHOH
MaTeMaTHKH U TEOPHH CUCTEM YIpPaBICHUS @ JI.B. IlleBuoB

IIporpamma yueGHON NMCUMIUIMHBI yTBEpXkKIEHA HA 3acefaHuu Kadeapsl NPUKIATHOI
MaTe€MaTHKH U TEOPHU CUCTEM YIIpPaBJIEHUS

ITpotokon Ne 7. oT« Y » [ianlilf 2020T.
3apeayrommit kadeapoii = — J.B. llleBuos

Ilporpamma  yueOHOH  JMCHMIUTMHBI  0100peHa  y4eGHO-METOAMYECKOH KOMHCCHEH
dakynpTeTa MaTEeMaTHKH ¥ HHPOPMALMOHHBIX TEXHOIOTHii
ITporokon Ne 8 ot «15» anpens 2020 r.

IIpeacenarens yueOHO-METOAMYECKOM
KOMHCCHH (aKkybTeTa JILN. CensxoBa




3
1. OBJIACTb HPUMEHEHHWA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLHECCE

VYyebnas nporpamma «Pacnpenenénnsie Texnonorun» (PT) oTHOCHTCS K LMKy BapuaTUB-
HOM yacTH npodeccuoHaIbHOTO 6J10Ka. J[1s u3yueHus JaHHOM y4eOHOM TUCIUIUIMHBI HEOOX0IUMBbI
3HAHUS, YMEHUS U HaBBIKH, (POPMHUPYEMBbIEC MPEALNIECTBYIOIIUMHU U COIMYTCTBYIOIIMMHU TUCIHILIHU-
HaMH: MaTe€MaTU4YeCKOro M E€CTECTBEHHOT'O ILMKJIAa JUCLHUILIMH, KypcoB «BpICimIias maremaTrukay,
«MaremaTnueckast JJOrMKa U TEOpHs alrOpuTMOBY, «lIporpammupoBanue», «Apxurekrypa 3BM»,
«MHpOopMaIIOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHN», «OnepanuoHHble cUCTeMbl», «HTepHeT-
TexHonorun», «Kommerorepusie cetn», «ba3bl TaHHBIX W MHOOPMAIMOHHBIE TEXHOJIOTUNY, «Co-
BpEMEHHbIE METObI IU(POBOK 00pabOTKH MHPOPMAIIMI» U CIY)KUT OCHOBOMW JJII OCBOCHUS IHC-
UIUTUH «AHaTN3 UHPOPMALMOHHBIX TeXHOJOruiy, «llapamiensHoe U paclipeneneHHoe mporpam-
MHUPOBAHUE», IPYTrUX NPOrpaMM MMOArOTOBKM MarucTpoB. i1 yCHEIHOro YCBOEHUS JUCLHUILINHBI
HE0oOXOIUMBI 3HAaHUS IO TaKUM pasjiejaM MaTeMaTHKU, KaK MaTEMaTUYECKUN aHalu3, JUCKpETHas
MaTeMaTHhKa, TeOpHUs CIy4aillHbIX MPOLECCOB U IMOJIeH, MalIMHHAas apu(MeTuKa, IporpaMMupoBa-
HUE.

TpeboBanus k mepBOHAYATHLHOMY YPOBHIO MMOATOTOBKH 00YYarOIIUXCS:

CTyneHThI JOJIKHBI 3HATH!

* OCHOBHBIC NMOHATHS U KOHCTPYKIIUU SI3BIKOB TIPOTPAMMHUPOBAHHS (IIPOLEAYPHI, (DYHKIIHH,

yKazaresn);

* OCHOBHBIE 3JIEMEHThl MATEMATHUYECKOU JIOTUKU;

* OCHOBHI paOOTHI B OTIEPAIIMOHHBIX cCUCTeMax cemeiicTBa Windows;

* OCHOBBI pabOTHI B ONEepanmoHHbIX cucTemMax cemeiictea GNU/Linux;

* OCHOBBI ceTeBbIX MpoTokoioB creka TCP/IP;

* OCHOBBI NAapaJIJIEIbHOTO MPOrpaMMHUPOBAHUs Ul CUCTEM C OOILIEH M pacupeleleHHON

NaMAThIO;

CTyneHTbI 10JIKHBI YMETh:

* HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX IMCHHIUIMH JUIS MTOHUMAaHUS
IPEnoAaBacMOi JUCIUILIHHEL,

* pealM30BBIBATh M OTJIAXUBATH MPOrPaMMBI Ha SI3bIKAX MPOTPAMMHPOBAHUS BBICOKOTO
YPOBHS;

¢ MHCIOJIL30BATh IMpaBUJIa JIOTUMYCCKOr'0 BbIBOAA M JIOTUYCCKHUE OICpaAllMK MNP HAllMCAHUHN
[IPOrPAMMBI;

* HCHOJb30BaTh CPEACTBA onepaloHHbIX cucteM cemerictBa GNU /Linux ans pa3paboTku
IpOTpaMM;

* HCHOJb30BaTh CPEACTBA ONEpAIMOHHBIX cucTeM cemelictBa OS Windows anst pa3pabot-
KU IIPOTpaMM;

ITpu ocBoenuu qucuuiuiHbl PT cTyaeHThl JOKHBI KIMETh HABBIKM CAMOCTOSITENILHON pabo-
Thl C y4€OHBIMU MOCOOMSIMU M MOHOTpaUUecKOW JIUTEpaTypod, B TOM YHUCIIE HA MWHOCTPAaHHOM
A3bIKE, YMETh OCYILECTBIIATH MOUCK B 0a3ax JaHHBIX HAYYHOH JUTEpaTypsl, GOPMYIMPOBATH MTOUC-
KOBBI€ 3aIlpOChl U (PUIBTPALIUIO Pe3ysIbTaTOB Noucka. CTyIEeHThI TOJKHBI UMETh HaBBIKH PabOTHI €
NEPCOHAIIBHBIM KOMIIBIOTEPOM JJOCTATOYHBIE JIJIS1 CAMOCTOSITEIBHOIO OCBOECHHUS M10JIb30BATEIBCKOIO
uHTepdeiica 1 PYHKIMOHATBHBIX BO3MOXKHOCTEHM MaKeTOB MPOTrpamMM i HAYYHBIX U MHKEHEPHBIX
pacueToB U aHAIN3a KCIIEPUMEHTAJIbHBIX JaHHBIX.

3HaHMsl, MOTYYEHHbIE TPU OCBOEHUU AUCUUILINHBI PT, HE06X0aUMBI TpH BBIIIOJIHEHUH CTY-
JICHTOM KBaJIM(UKAIIMOHHBIX paboT Kypca o0yueHus o HanpasieHuto 02.04.02 dyngameHTanbHas
uH(popMaTuKa 1 HPOPMAIIMOHHBIE TEXHOJIOTHH.



2. CTPYKTYPA JUCIIAIIVINHbI

Xapaxmepucmuka yueOHou OUCYUNTIUHDL

02.03.02 dynnamenTanbHas HHPOPMATUKA U

HanpaBneHHe IIHOATrOTOBKH
I/IH(bopMaL[I/IOHHBIe TEXHOJIOT'HH

OynnamenTanabHas nHPopMaTUKa U HH(POpMa-

Marucrepckas nporpamma
IIMOHHBIE TEXHOJIOTUU

OO6pa3zoBarenbHas Mporpamma aKaJieMUuecKasi MarucTparypa
Kpanuduxanms MarucTp
KosmmuecTBo conepkarebHbIX MOJYJIEN 3 Moy (24 TeMbl)

JucnurnmuHa 6a30B0M / BApHaTUBHON 4acTH

o BapuarusHas yacts npogeccuoHaIbHOro 6J0Ka
00pa30BaTeNbHOM IPOrpaMMbl

®opmel koHTpoIIs (MK, sk3amen, 3auer) 2 MOJYJbHBIX KOHTPOJIs, | 9K3aMeH
Mokasatem ouHas popma 3ao4Has popma
00y4YeHHS 00y4YeHHS
KonnyecTBOo 3a4eTHBIX eAMHUIL (KPEIUTOB) 6
I'ox moarotToBku 1
Cemectp 1
KonuyecTBo yacos 216
- JTEKIIMOHHBIX 18
- IPAKTUYECKUX, CEMHUHAPCKUX
- TaOOPATOPHBIX o4
- CaMOCTOSITEILHOM pabOThI 144
B T.4. UHANBHIYAILHOE 3a/I1aHHC
HenenrHOE KOJIMYECTBO YACOB, 10
B T.4. AyAUTOPHBIX 4

3. OIIMCAHHUE JUCHHUIIVINHbI

Ieaun u 3apaun

CoBpeMeHHBII YpOBEHb Pa3BUTHS BBIYMCIUTEIBHON TEXHWKH W CPEACTB yTAIIEHHOTO JO-
CTyna K Hell mperocTaBisieT 3HaunuTelIbHbIe BO3MOKHOCTH PU OpraHU3allii pacnpeeseHHol 00-
pabOTKM JaHHBIX, KOTJA Ui OCYIIECTBICHHUS TPYJOCMKHX BBIYHCICHUH MPHUBIEKAIOTCS PECYpPCHI
HECKOJIBKUX 000COOJICHHBIX BBICOKOIIPOMU3BOJAUTEIBHBIX KOMITBIOTEPHBIX (MM CYIIEPKOMITBIOTEP-
HBIX) cucTeM. Takoil crmoco0 pelieHus CIOXKHBIX B BBIUMCIUTEILHOM IJIaHE 3a/1a4 MMEET LeJbIii
PSI IPEUMYIIECTB, OCHOBHBIMHU CPE/IM KOTOPBIX SBJISIFOTCS Hanbosee 3pPpeKTHBHOE HCITOTb30BaHNE
BKJIIOYEHHBIX B PaCHpeeNICHHYI0 BBIUYUCIUTENbHYIO CUCTEMY OOOOIIEHHBIX BBIYMCIUTEIbHBIX pe-
CYPCOB ¥ ITOCTOSTHHBIH JTOCTYI K HUM YYaCTHHKOB KOHCOPLIYMA.

[IpuMeHeHMe nmapasieNbHbIX BBIYUCIUTENBHBIX CUCTEM SIBIISCTCS CTPATErMYECKUM HalpaB-
JICHWEM PA3BUTHS BBIYUCIUTEIBHON TEXHUKH. DTO OOCTOSTENHLCTBO BBI3BAHO CIIETYIOIIUMHE TPUIH-
HaMHU:

1. Onepexenune nNoTpeOGHOCTH BBIUUCICHUNA OBICTPOAECHCTBUS CYIIECTBYIOIIUX KOMIIBIOTEP-
HBIX cucTeM (ex., Problems of Grand Challenge). Hayunoe npuMeHeHHe pacrnpeeleHHbIX BbIYHC-
JICHUI OYeHb IIMPOKO: MaTeMmaTuka (IOMCK MPOCThIX uucen, yncen duboHayun), kpunrorpadpus
(9KcTIepuMEHTANIbHBIE TIepeOophl MUGPOB), OMOTOTUS/ONOXUMUS/MeAUIIMHA (TTOUCK JIEKApCTB, CUH-
T€3 U aHaJn3 OEJIKOB, MCCIIEIOBAaHUS TeHOMa YeloBeKa (TeHHasi MHKEHEpHs)), eCTECTBEHHbIE HAyKU
(mpoBepka Hay4HBIX T'MIIOTE3, MOAEIHPOBAHUE KIMMaTa 3eMJIU U aHaJU3 3arpsA3HEHUs] OKPYKaro-
Hiei cpesbl, pacyeThl U MOUCK 3JIEMEHTAPHBIX YacTull, 00paboTKa CUTHAJIOB TEJIECKOMOB), IPOEK-
TUPOBaHHE UHTETPAIBHBIX CXEM U JIP.

OreHka HeoGXoMMoil ponsBomurensroctd — 10'2 omeparwmii (1 Tflops) 1 BbIIe.

2. Teopernueckasi OrpaHMYEHHOCTh POCTA MPOU3BOJUTEIBLHOCTH MOCIEI0BATEIbHBIX KOM-
IBIOTEPOB;




3. Pe3koe CHIKEHHE CTOMMOCTH MHOTONPOLIECCOPHBIX (TapauieibHbIX) BBIUUCIUTEIBHBIX
CHCTEM.

Ilenvto ocBoenus nucuuruiHbl «PacrpenenéHHble TEXHOIOTUNY SIBISETCS MPHOOpeTeHUe
3HAaHUN U YMEHMU JJIs1 OPTaHU3ALWHU BBIYMCICHUI B pacIpeeTICHHBIX BBIYUCIUTEIbHBIX CHCTEMax
U /111 IOCTPOCHUS TAKUX CHUCTEM.

[Ton mapannensHbIMU BbruucieHusiMu (parallel or concurrent computations) MOXXHO TOHH-
MaTh MPOIIECCHI PEHIeHUs 33/1a4, B KOTOPHIX B OJIMH U TOT € MOMEHT BPEMEHHU MOTYT BBIIOIHATHCS
OJTHOBPEMEHHO HECKOJIbKO BBIYHUCIIUTENIBHBIX OMEPaIUil.

[Ipu sTOM:

— TlapannenbHble BBIYUCICHUS HE CBOAATCS K MCIOJIB30BAHUIO TOJIBKO MHOTOIPOLIECCOP-
HBIX BBIUUCIUTEIbHBIX CUCTEM

— OpnHOBpeMEHHbIE BBIMOJIHSAEMBIC ONEPALUU JODKHBI OBITH HAINPaBICHBI HA PELICHHE
oO11eil 3amayn.

— TlapannenbHble BBIYUCICHHS CIENYeT OTIMYATh OT MHOT033dauyHbIX (MHOTOIPOTrpaMM-
HBIX) PSKHUMOB pabOTHI MTOC/IEI0BaTEILHBIX DBM.

J1st tocTrKEHMS TTOCTABICHHOM 1IENU BBIICISIFOTCS CIEAYIONINE 3adauu Kypca:
— H3ydeHue TUIIOB pacnpeesICHHBIX BRIUACIUTEIBHBIX CUCTEM;
— H3ydeHue coBpeMEHHBIX METOAOB U CPEJCTB, UCIOIb3YIOMIMXCS MPU PACIPEICICHHbBIX
BBIYMCIIMTENILHBIX CUCTEMAX
— H3ydeHue TeHIeHIUN pa3BUTHS METOIOB M CPEICTB OpPraHU3alUU PaCIpeeIeHHBIX
BBIYHCIICHHH.

TpeOoBanus Kk pe3yabTaTaM OCBOEHHMS JMCUMIUIMHBL. [Iporecc M3ydeHus AMCHUILUINHBI
«PacnpeneneHHble TEXHOJIOTMM» HaNpaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIECAYIOUIMX KOMIIe-
teHuui B coorBercTBUU ¢ PI'OC BO PO nanpasnenus noarorosku 02.04.02 — «@yHaameHTalb-
Has uHpopMaTUKa U UHOOPMAIIMOHHBIE TEXHOJIOTHI» U OCHOBHOW 00pa30BaTebHOM MpOrpaMMel
BBICIIETO MPO(ecCHOHANBHOTO 00pa3oBanus HampasieHus nmoarotoBku 02.04.02 — «DyngameH-
TanbHas MHPOpPMATUKAa M MH(OPMAIMOHHBIE TEXHOJIOIMMW» (Maructepckas mporpamma: dynna-
MeHTaJIbHasg HH(OpMaTHKa U NH(POPMALIMOHHbBIE TEXHOJIOTUN):

a) ynugepcanwvhnpix (YK): ciocoOeH OCyIecTBISATh KPUTHUSCKUI aHAIH3 MPOOJIEMHBIX CHUTY-
alii Ha OCHOBE CHMCTEMHOTO TOJIX0/a, BhIpadaThiBaTh cTpareruto neictuil (YK-1); crnocoben
YIpaBJIATh IPOEKTOM Ha BCEX ATamax ero >ku3HeHHoro nukia (YK-2); cnocobGen omnpenensits u pe-
aJIM30BBIBATh IPUOPUTETHI COOCTBEHHOM JESATENILHOCTH U CIOCOObBI €€ COBEpPIIEHCTBOBAHUS Ha OC-
HoBe camoortieHkH (YK-6);

0) oowenpogheccuonanvnplx: ciocoOeH HaXOAUTh, (OPMYJINPOBATH U PEIATh aKTyaJbHbIE
npoOIeMbl IPUKIJIAAHON MaTeMaTHKH, (PyHIaMEHTaIbHON HHPOPMATUKN U MHPOPMALIMOHHBIX TEX-
Hosoruii (OIIK-1); crocoGeH mpuUMEHSATh KOMIBIOTEPHbIE/CYIIEPKOMIIBIOTEPHBIE METObI, COBpE-
MEHHOE MPOrpaMMHOe obecredyeHue (B TOM YHCiIe OTEYECTBEHHOTO MPOM3BOJACTBA) /ISl PELICHUs
3agau npodeccuonansuoi aestenbHoctu (OIK-2); cocoben onTtumanbHBIM 00pa3oM KOMOWHHU-
pOBaTh CYLIECTBYIOIINE MHPOPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUH JUIsSl PELIeHUs 3a/1a4 B
obnactu npodeccuoHaNbHON AESITENbHOCTH ¢ YUETOM TpeOOBaHUN MH(OPMALIMOHHOI Oe30macHo-
ctu (OIIK-4); cnoco6eH MHCTAIMPOBaTh U COMPOBOXK/IAThH MTPOrpaMMHOe obOecrieueHre HHpopma-
IIMOHHBIX CHUCTEM, OCYLIECTBIISITh 3 PEKTUBHOE yrHpaBieHUE pa3pabOTKON MPOrpaMMHBIX CPEICTB
u npoektoB (OITK-5);

8) npogheccuonanvnpix: criocodeH GopMaan3oBaTh U AITOPUTMUZUPOBATH TOCTABJICHHBIE 3a-
nauu (I1K-3); cmocoben HanmucaTh MPOrpaMMHBIN KOJI ¢ UCIIOJIb30BaHUEM SI3BIKOB ITPOrpaMMHpPOBa-
HUS, OTIPEICIISTh U MaHUITyIpoBath qaHHbIMHA (ITK-4); crtocoOeH orpenensTh BXOAHbIe-BBIXO/THbIC
JTAaHHbIE Ka)KJJOT0 KOMIIOHEHTa U MporpaMMHoro cpezactsa B 1eiaoM (I1K-5); cnocoGen ucnbIThiBaTh
co3/iaBaeMoe ImporpaMMHoe cpeacTBo u ero komnoHneHTsl (I1K-6); cnocoben paspabarbiBaTh TECTO-
Bble JJOKYMEHTHI, BKItouas uiaH tectupoBanus (I1K-7); cmocoben ycraHaBiuMBaTh M HaCTPaUBaTh




nporpammuoe obecrnieuenue (I10) nns obecneuenust padbotsl noab3oBarenei ¢ b/ (ITK-8); cnoco-
OeH ycraHaBnuBaTh U HacTpauBath [10 mis anmuauctpupoBanus bJl (ITK-9); ciocoben ocymiecTs-
JSTH cOOp JaHHBIX JUIA BBIABICHUA TpeOoBaHui K THIOBOM MIC B COOTBETCTBUHU C TPYAOBBIM 3a/1a-
nHueM (I1K-10); cnocoben pa3zpabarbiBaTh IPOTOTUIIEI HHPOPMAIIMOHHBIX CUCTEM B COOTBETCTBUU C
tpynoBbiM 3amanueM (I1IK-11); cmocobeHn koaupoBaTh Ha sI3bIKaX MPOTPAMMHPOBAHUS B COOTBET-
ctBuU ¢ TpyaoBbiM 3ananueM (I1K-12); ciocoben opopmiiaTh TEXHUYECKHE TIOKYMEHTHI B COOTBET-
ctBuH ¢ 3agaHHbIM ctannaptoM (I1K-13); cmocoben pa3pabaTeiBaTh 3KCITyaTallMOHHBIE JOKYMEH-
ThI, aIpECOBAaHHbIE KOHEYHOMY IT0JIb30BaTe 0 KoMmmbioTepHoi cuctemsl (I1K-14); criocoben ¢op-
MaJIM30BaTh U JIOKYMEHTHUPOBATh TpeOoBaHus K QyHKIHsIM cuctemsl (ITK-15).

B pe3ysabTare n3yueHusi y4eOHON JUCHUILUINHBI CTYIEHT 0JIZKEeH:

3uamop:

—1EJIM OpraHU3aluy PacIPEIEICHHBIX BBIYUCICHUN U BBIYUCIUTEIBHBIX CUCTEM,

—THIIbI pacIpPE/IeIIeHHBIX BIYUCIUTENbHBIX CHCTEM,

—TpeOoBaHMs K OPraHU3aluU PaCTIPE/ICICHHBIX BRIYUCICHUH,

—OCHOBBI METOJIOB U CPEJCTB OPraHNU3ALUHU PACIPEIECICHHBIX BBIYMCICHUH,

—IOHSTHUE T'PUJ] U IPUHIIMUIIBI OPTaHU3ALUN [PUI-CUCTEM

—IOHATHE 00JauHBIX BHIYUCICHUH,

—OCHOBBI METOJIOB M CPEJACTB PEIICHUS 33aJa4 Ha PacIpe/le]IeHHbIX BbIYMCIUTEIIbHBIX CUCTE-
Max,

—IOHSTHE CEPBUCHO-OPUEHTUPOBAHHON apXUTEKTyphl (SOA), MOHATHE BEO-CIyKOBbI.

Ymemu:

—hopMynHpoBaTh TPEOOBAHMS K OPTraHU3ALUHU PACTIPEICICHHBIX BBIYMCICHHN,

—HCII0JIb30BaTh COBPEMEHHOE IPOrpaMMHOE OOecreueHHue JIsi OpraHU3alM paclpeesieH-
HBIX BBIUMCIIUTEIbHBIX CUCTEM,

—pa3pabaTbiBaTh paclpeieIeHHbIE BEIUMCINUTENIbHbIE CUCTEMBI,

—OpraHU30BBIBATH PACIIPEACICHHOE PEILICHUE BBIYUCIUTEIbHBIX 3a/1a4.

Bnaoemy:

—HaBbIKaMH MCIOJIb30BaHUSI CUCTEMHOI'0 NMPOTrpaMMHOI0 00eCIeUYeHUs paclpeaeseHHbIX CH-
cTeM Juis cOOpKH, 3allycKa NMPHUKIATHBIX 3a/1a4, MOHUTOPUHIA U 3aBEPIICHUS BBINOJIHSAIOLIMXCS
3azad4,

—HaBBIKaMHU TIOCTPOEHUS PACIPENEICHHBIX BBIYUCIUTEIBHBIX CHUCTEM C IIOMOIIBIO MHCTPY-
menrtapust Globus Toolkit, NumGRID,

—HaBBIKAMHU pa3pabOTKU MPOrpaMM JUIsl OPraHU3aLUN PacIpeeIeHHbIX BBIYMCICHUNA B CH-
cremax Ha ocHoBe Globus Toolkit, NumGRID,

4. COJEPKAHWE JUCHUATIIMHBI 1 ®OPMBI OPTAHU3AIIAN YYEBHOTO
MPOLIECCA

Kypc nucuumnnmnsl «PacnpeaeneHHble TEXHOJIOTUN» MPeAyCMaTPUBAET ClIeaytolue (GopMbl
OpraHu3aIy yueOHOTO MpoIlecca: JEKIINH, JJA00OpaTOpPHBIEC 3aHATHSI, CAMOCTOSTEIbHAsA padoTa CTY-
JICHTA.

Marepuan u3iaraercsi ¢ MCIOJIb30BaHHEM OOBSCHUTEIBHO-HIUTIOCTPATUBHBIX, dBPHCTHYEC-
CKUX M HCCIe0oBaTeIbCKMX METOJOB mpemnojaBaHus. [Ipu npoBeneHun nexuuit 1is oOCyKIaeHUs
MaTepuala IIMPOKO UCTIONB3YIOTCS MYJIbTUMEINHHBIC TIPE3EHTAIINH.

B yuebHOM mporiecce MUPOKO MPUMEHSIOTCS aKTUBHBIE M MHTEPAaKTUBHBIE (POPMBI MIPOBE-
JeHUs 3aHATHH (pa300p KOHKPETHBIX CUTYaIUl, JUCKyCCHs, TOJEMHKa), BHEAYIMTOPHAsI CAMOCTO-
ATenbHas paboTa, OaJUIbHO-PEUTHMHIOBash CUCTEMa OLEHKM YCIEBa€MOCTH, JIMYHOCTHO-
OPHUEHTHPOBAHHOE O0yYeHHE, MPoOIeMHOE 00ydeHHE, OJT0YHO-MOAYIFHOE O0yUCHHE.

[IpenycMOTpeHO HCHOJB30BaHHE B Y4€OHOM IIpOLECCe HMHTEPHET-PECYPCOB MO JAHHOMY
KYpCY JUISl BBITTOJTHEHHSI TPAKTHYECKUX 3aaHUH.



CamocrosrenbHas paboTa CTYICHTOB MPEAyCMaTPUBAET BBHIIIOJHEHUE UHUBHUIYaIbHBIX 3a-
JaHUi, TOJITOTOBKY K MPAaKTHUYECKUM 3aHATHUSAM, U3yYeHHE Y4eOHON U METOAMYECKOM JUTepaTyphl,
COCTaBJIEHUE KOHCIIEKTOB, 3alllUTa IPE3EHTALNI U JJOKIIaJ0B.

IopsinkoBbIii HOMEP U
TeMa

Kpartkoe conep:kaHue TeMbl

Cooeporcamenvhutii Mooyan 1

Tema 1. Bregenue B
npeaMer. OCHOBHBIE
MOHSITHUS U ONpeJiese-
HUS

Ilenn nocTpoeHUs1 pacHpeNeIeHHbIX BBIUMCIHUTENbHBIX cUcTeM. Iloaxonst
K IOCTPOEHMIO PACIPENENICHHbIX CUCTeM — obOumii 0630p. Mcropus pac-
IIPENEICHHBIX BbIYMCIEHUN. OCHOBHBIE NPUHIMIMAIBHBIE CXEMBI ITOCTPO-
€HHS PACIPEAEICHHBIX CUCTEM: IICEBIOPACIIPEACICHHBIC CUCTEMBI, CUCTE-
MBI paclpeesIeHHOro nocryna K bJI, cuctemsl, OCHOBaHHBIE HA OYEPENIX
COOOIICHNH, MOHUTOPBI TPAH3AKIMI, CHCTEMBI paclpelelIeHHBIX OOBEK-
TOB, MOHUTOPBI KOMIIOHEHTHBIX TPAH3aKLUH.

Tema 2. TpeGoBanus K
CpeICTBaM M METOJIaM
PT

TpeboBaHust K cpeAcTBaM M METOAAM pPACHPECIICHHBIX BBIYUCICHUI B
COOTBETCTBUM C Pa3JIMYHBIMU 3aJayaMu, IJIA PEIICHHUS KOTOPBIX MOIYT
ObITh MpeHa3HAUYEHbI [IOCTPOEHbIE paclpeieneHHble cucTteMbl. [Ipo3pau-
HOcTh. OTKpbITOCTh. MacmrabupyeMmocts. CIOKHOCTH pa3pabOTKU pac-
NPEIEIEHHBIX CUCTEM.

Tema 3. CoBpeMeHHbIE
MeToAsl U cpeactra PT

O030p COBPEMEHHBIX METOJIOB U CPEACTB OpraHU3aLMHU paclpeaeseHHbIX
BBIYKCIIEHUH. PacmpeneneHHble CUCTEMBI BBICOKOH MPOMYCKHOW CIIOCO0-
HOCTH. BI)ICOKOHpOI/I?;BOIII/ITCJH)HI)IC BBIYUCIIUTCIIBHBIC PaCpCaACICHHBIC
cucTeMbl. PacripesienieHHbIe cUCTEMBl XpaHEHHs JAaHHBIX. JKUBy4decTh pac-
npesie’aeHHbIX cucteM. OTKa30yCTOMYMBOCTD PACHPECIEHHBIX CUCTEM.

Tema 4. Hanéxuocts B
PT

Obecneuenne Haae)KHOCTU BbluucieHuil. [lonstue HagexHocTH. MeTozabl
U cpencTBa obecneueHHs] HAJAEKHOCTH BBIUYMCICHHH B pacrpeeseHHBIX
BBIYUCIIMTEIIBHBIX CUCTEMAX.

Tema 5. Knaccuduxa-
IS TTapaJuIeTbHBIX
KOMITbIOTEPOB U CUCTEM

Knaccudukanuss BeramciuTenbHeix cucteM. Krnaccudukanus OnuHHA,
Xoxknu, naiinepa. B3aumocss3p knaccudukanuit. IlapannensHbie KoM-
MBIOTEPHI ¢ 001EeH U pa3aeneHHoN naMaThio. [lapannenbHbple KOMIIBIOTEPHI
¢ ceTeBoM cTpykTypoil. Cynepkomnerorepsl. MynbTunpoueccopsl. Myiib-
TUKOMIIBIOTEPHI.

Tewma 6. [IpuHuunbI
MOCTPOEHUS CUCTEM B
PT

HpI/IHI_[I/IHBI MMOCTPOCHUA MApaJJICIbHBIX BBIYHUCIWUTCIBHBIX CHUCTCM. HyTI/I
AOCTHIXKCHUS MapalICiin3Ma. HpI/IMepBI nmapalyiCJIbHbIX BbIYUCIUTCIIBHBIX
CHUCTCM. KJ'IaCTepBI. XapaKTepI/ICTI/IKa TUIIOBBIX CXEM KOMMYHHKaAIIlUU B
MHOT'OITPONECCOPHBIX BBIYUCIUTCIIBHBIX CHUCTCMax. HpI/IMepBI TOHOJIOT U
CCTU IICpeaavYu NaHHBIX. Tomonorust ceTu BBIYHCIUTEIbHBIX KJIaCTCPOB.
XapaKTepI/ICTI/IKI/I TOIIOJIOTUH CCTH. XapaKTepI/ICTI/IKa CHUCTCMHBIX IIJIaT-
(I)OpM JJI TIOCTPOCHU A KJIACTCPOB.

Tema 7. Bzaumonei-
ctBue B PT

[lonsaTe u Ha3HaYeHWE MPOTPAMMHOTO OOECTICUYEHHS MPOMEKYTOUHOTO
ypoBHs. B3auMmogeiicTBue B pacnpedenéHHbIX cucrtemax. duszmdeckoe
BpeMs. CUHXPOHHBIE U aCUHXPOHHBIE paclpeeiEHHbIE CUCTEMBI. Y TIOpsi-
nouuBanue coObiTHil. [lpumuTuBBl B3auMonelcTBus. CUHXPOHHBIN U
ACUHXPOHHBIN OOMEH COOOIIECHUSIMH.

Tema 8. OuepénHocTb
cobpiTuii B PT

Jlornueckue yacel. OOmMe MPUHLIUIBI MOCTPOCHHUS JIOTHUECKUX YacOB.
Cxkansproe Bpems JIammopra. OcHOBHBIE cBOMcTBa. [Ipumepsl ucnosnp3o-
BaHusA. Marpuunoe Bpems. OcHOBHBIE cBolicTBa. BektopHoe Bpems. Oc-
HOBHBIE cBoMcTBa. [Ipumepsl ncnons3oBanus. Metoab! 3pdekTuBHOM pea-
JU3alMM BEKTOPHBIX 4acoB. JuddepeHunanbHas nepecbuika BEKTOPHOTO
BpemeHH. Yacel, pukcupyromue npsmMyr 3aBUCUMOCTb. AJTaTUBHBIA Me-
tox XKapna-’Kopnana.




Tema 9. llabnousr PT

[[TaGn0HBI TPOCKTUPOBAHMS PACTIPEICICHHBIX CHCTEM. APXUTEKTYPHBIC
m1abI0HbI, MIa0JIOHBI OpraHW3aIlMi OW3HEC-TIOTUKH, IIa0JIOHBI OpTaHU3a-
1MW UICTOYHHKOB JIaHHBIX.

Cooeporcamenvhulii MoOyb 2

Mopaenp pacnpenen€HHOTO BhIYUCISHUS. Moienb pacupeneaéHHON cucTe-

Tema 10. .Mopnenu | mbl. [IpU4MHHO-CIIEACTBEHHBIH MOPSIOK COOBITHI. DKBHUBAJICHTHBIC BBI-

poBanue PT nonHeHus. Konyc nponuioro u konyc Oyaymero st coobitusi. CBOMCTBO
KaHaJIOB.

Tema 11. Mopnenu- | Moaens BblUMCIEHUN B BUIE Tpada «omeparuu — onepanaby». OnucaHnue

POBAaHUE U aHAJIU3 Ma-
paJuIeIbHBIX BBIYMCIIE-
HUU

CXCMbI MApaJlJICJIbBHOI'O BBIIIOJIHCHHUSA aJIrOpUTMaA. Onpe):[eﬂeHHe BPCMCHU
BBIIIOJIHCHHUA ITapaJlJICJIbHOI'0 aJIropruTMa. IToka3aTenmn 3(1)(1)6KTI/IBHOCTI/I
IapaJijICJIbHOI'O aJirOpUTMaA.

Tema 12. Cetn Mogens niporpammsel B Buae cetu Ilerpu. Cetu Iletpu. MoaenupoBanue
Iletpu IIpOrpaMM C UCII0JIb30BaHuEM cerel Ilerpu.

Tema 13. Mopnenun | Konuenmus npouecca. Ilonarue pecypca. Opranuzanus OporpaMm Kak
(GYHKITMOHUPOBAHHSI CUCTEMBI IIpolieccoB. B3zauMonelicTBre U B3aMMOUCKIIIOUEHUE MPOLIECCOB.

napajuleabHbIX MIPO-
rpamMm

Monaenb IIporpaMmebl B BUJC HHCKpCTHOﬁ CHCTCMBI.

Tema 14. Knuenr-
CEPBEPHBIC TEXHOJIOTHH

Mopenb «Knuent-CepBep». Paznenenue npuiaoxeHuid o ypoBHsAM. THUIbI
KJIMEHT-CEPBEPHON apXUTEKTypbl. OOBEKTHBIE paCIpe/IeICHHBIE CUCTEMBI.
Boe3oB ypanennsix npouenyp. OpraHusaiusi CBA3M C HCIOJIb30BAHUEM
ynaineHablx 00pekToB. CORBA.

ArenTHbIe TexHOJOTHH. lIoHATHE ITpOorpamMMHOrO areHra. MynbTHAareHT-
Hble cHcTeMbl. be30macHOCTh B cuCTeMax MOOMIIbHBIX ar€HTOB.

Beb6-cepBuchl. Beb-cepBucel mepBoro mokosienus. Crangapt WSDL.
Crangapt SOAP. Bropoe nokoseHue craHaapToB BeO-cepBUCOB. Anpeca-
st 1 WS-Addressing. Coctosiaue BeO-cepBucoB 1 WSRF. Texnomorun
OJTHOPAHTOBBIX ceTeil. OCHOBBI TEXHOJOTHH OJHOPAHTOBBIX CETei. AJro-
putMbl padboTel P2P cereil. [Ipumenenne texnonoruii P2P. JloctonncTBa u
HenocTaTku P2P.

Cooeporcamenvhutii Mo0yab 3

I'pun-cucremel. 3amadya MOCTPOEHMsI Ipui-cucrteM. Mcropus pa3BuTHA
rpun-cucreM. Apxutektypa I'pua. Cranpaptsl I'pua. Cucrema Globus.
Cucrema UNICORE. Ilapamerpuueckue MOAENN NPOU3BOAUTEIBHOCTU
I'pun.

Tema 15. ATreHThI
Tema 16. Web-
TEXHOJIOTUHU

Tema 17. Texno-
nmoruu ' PUJI

Tema 18. TexHO-

JIOTUHA OOJIAYHBIX BbI-
YUCJIEHUN

OO6naunble BerunciaeHus. [lonsaTrue o0aauHbIX BbruucieHuil. O6macts npu-
MEeHEeHUs 00JauHbIX TeXHOoJIoTUi. O030p CpeACTB OpraHu3alnuy 00JauHbIX
BbIUMCIIEHUH. MHOTOCIOWHas apXUTEKTypa 00JIauHbIX MpuiokeHuil. Kom-
MTOHEHTHI O0JIAYHBIX MpUIOkKeHUH. [locTOMHCTBA U HEAOCTAaTKU O00JauHbIX
Bbruucnenuil. Knaccudukanus oOnakos. Haubonee pacmpocTpaHeHHbIE
oOnaunble maatgopmel. CpaBHenue ['pun n OOIauHbBIX BHIYUCICHHH.

B3aumHoe uckitoueHne B pacipeaenéHHbIX cuctemMax. O01ue KOHIEIINH.
lenTpann3oBaHHBIN AITOPUTM. AJITOPUTMBI HA OCHOBE TIOJIYYECHHS pa3pe-

Tema 19. Axnro- menuil. Anroput™ Jhmnopra. Anroput™ Pukapra-ArpaBana. AiaroputM
putMmbl PT obenaromux GuiiocodoB. AITOpUTMBI Ha OCHOBE Nepenaun mapkepa. [u-
poxoBemaTenbHblii anroputM Cysyku-Kacamu. Anroputm Peilimonna Ha
OCHOBE MOKPBIBAIOIIIETO JAEPEBA.
Pemienue 3amau Ha pacnpenereHHBIX cucTeMax. Pemienue 3agad B ceTsx
Tema 20. Pemenue | paboumx crannuii. Pemenme 3amady Ha OOBEAUHEHWH KIIACTEPOB
3agad PT NumGRID. Pemenne 3amay B rpua-cuctemax Ha ocHoBe maketa Globus

Toolkit.




Tema 21. TexHo- [IporpammupoBanue st cucteM ¢ pazaensiemon namsateio: Open MP. Cu-
JIOTUHU MAPaJLIETBHOTO crem Linda. TIporpammupoBanue i cUCTEM C Mepenadeil cooOImeHM:
MIPOTPaMMHUPOBAHUS MPI. Peanuzanuu naTepdeiica nmporpammupoBanus MPI.

Tema 22. bubnmo- | O6mme npouenypst MPIL. Ilpuem/mepenaya cooOIICHHUA MEXITY OTACIb-
teka MPI. O6mue po- | HeIMU Tniporieccamu. OObeTMHEHHE 3alpOoCcOB Ha B3aumojielicTBue. CoBMme-
(1070 38 IIICHHBIC TIpUeM/Tiepeiada COOOIICHHMIA.

Tema 23. bubnuo- | KomnexkruBHbIE B3auMoaeicTBUS mporieccoB. CHHXPOHHU3AIUS MPOIIECCOB.

Ttexka MPI. KomiekTus-
HEIE€ B3aUMOJIEUCTBUS
MIPOLECCOB.

Pabora ¢ rpynmamu mpoueccoB. I'pynnbsl U KoMMmyTatopsl. DddeKTus-
HOCTbH MapaJIIeTIbHBIX BHIYUCICHUH.

Tema 24. bubauo-
teka MPL. [Ipumep npo-
rpaMMHUPOBAHUS MPU-
JIOXKCHHI.

Marpuunsie 3agaur. CHCTEMBbl JUHEHHBIX alreOpandecKuX YypaBHECHHM.
[Tapannenusm B pelIeHnH 3a1a4 KpUIITOAHAIN3A.

Temarnueckuii nian

KoangecTBo uacoB
Ounasi popma 00yueHus 3aounas popma o0yueHus
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Coaep:xareJbHbIA MOAYJIb 1
Tema 1. Baenenue B npenMer. 6 |05 1| 4
Tema 2. TpebGoBaHus Kk cpe-
6 1 1 4
cTtBaM U Metogam PT
Tema 3. CoBpeMeHHBIE METOBI
p g 6 |05 1| 4
u cpencra PT
Tema 4. Hanéxnocts B PT 6 1 2 4
Tema 5. Krnaccudukanus ma-
pajuIeTbHBIX KOMIIBIOTEPOB U CH- 15 105 1 1
cTEM
Tema 6. IIpUHIMIIEI TOCTPOEHUS
PHHI p 105 1 2 | 7
cucteM B PT
Tema 7. Bzammopeiicrsue B PT 6 1 2 4
Tewma 8. yepETHOCTD BITHH
e OuepéanocTh cO0 8 1 5| 4
B PT
Tema 9. IllaGnonsl PT 6 |05 2 4
Hmozo
56 7 14 | 36
no cooepxycamenbHomy mooyinio 1
Coaep:xareJbHbIA MOIYJIb 2
Tema 10. .MonenupoBanue PT 6 1 1 4
Tema 11. MonenupoBaHue u aHa- 12 |1 5 8
JIU3 TTapaJUIeTbHBIX BBIYUCICHHUI
Tema 12. Ceru Iletpu 6 1 4 | 4
Tema 13. Monenu GyHKIIMOHH- 6 |05 2 | 4




pPOBaHMSI MapaJlJIeNIbHBIX MPO-
rpaMMm
Tema 14. KnueHt-cepBepHbIie 6 |05 5 4
TEXHOJIOTHH
Tema 15. Aredtsl 6 |05 3 4
Tema 16. Web-texHonoruu 12 |05 3 8

Hmozo 54 | 5 17 | 36
no co0eprcamenbHoMy Mooy 2

Coneprkare/ibHBIH MOTYJIb 3

Tema 17. Texuonoruu I'PU]I 18 | 1 2 | 12
Tema 18. OGnaynsie Beruncaennst | 12 | 1 3 8
Tema 19. Anroputmsr PT 18 | 1 3 |12
Tema 20. Pemenue 3amau PT 18 | 0,5 3 |12
Tema 21. Texnosnoruu napai- 12 | 1 3 3
JICIILHOTO TIPOTPAaMMHUPOBAHUS
Tema 22. bubnmnorexka MPI. O6- 12 |05 3 8
K€ MPOLETYPHI.
Tema 23. bu6mmorexa MPI. Koin-
JIEKTUBHBIC B3aUMOJICHCTBUS IIPO- 8 |05 3 6
1[ECCOB.
Tema 24. bubnuorexa MPI.
[Tpumep mporpaMMUpOBaHUS 8 105 316
TIPUITOKEHU M.

Hmozo 106 | 6 23 | 72
no cooepicamenbHomy Mooy 3

Bcezo uacoe no kypcy 216 | 18 94 | 144

5. METOAUYECKHUE PEKOMEHJALIUN USI MPOBEAEHUA
JIJEKIHMOHHBIX, IIPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JJeKIIMOHHBIX 3aHSITHH

) Konauuecmeo
i Has3zeanue memut waCos

1. |Benenue B npeaMeT. OCHOBHBIE TOHATHUS U ONPEAEICHUS 0,5
2. [TpeboBanus k cpernctam u merogam PT 1

3. |CoBpemeHHBIe MeTO/bI U cpeacTBa PT 0,5
4, [Hapéxuocts B PT 1

5. [Knaccudukanus napanienbHbIX KOMIBIOTEPOB U CHCTEM 0,5
6. |[IpunHuuns! noctpoeHus cuctem B PT 1

7. [B3zammopnetictBue B PT 1

8. |Ouepémuocts cobbITHII B PT 1

9. |[da6monsr PT 0,5
10. [MonenupoBanue PT 1
11. [MoaenupoBaHue U aHATN3 apaUIeIbHBIX BRIYUCICHUN 1
12. |Cetu Iletpu 1
13. [Mozenu GyHKIIMOHUPOBAHUS MapaUIEIbHBIX TPOrPaMM 0,5
14. |KnueHT-cepBepHbIE TEXHOJIOTHH 0,5
15. |AreHTsl 0,5




16. [Web-texHonmoruun 0,5
17. |Texuonorum I'PU] 1
18. |TexHon0rMKM 00JAYHBIX BHIUMUCICHHI 1
19. |Anroputmsl PT 1
20. |Pemenue 3amau PT 0,5
21. |TexHOMOTHH MapaIEIbHOTO MPOrPAMMHPOBAHUS 1
22. |bubmuoreka MPIL. OOmme nporenyps. 0,5
23. [bubnuorexa MPI. KonjekTHBHBIE B3aUMOICHCTBUS TIPO- 05
1IECCOB.
24, BI/I(VSJH/IOTeKa MPI. Ilpumep nporpaMMUpOBaHUS TTPUITOIKE- 0.5
HUH.
BCEI'O 18
Tembl J1a00pPaTOPHBIX 3aHATHI
Ne Konuuecmeo
i Hazeanue memui waCOs
1. |Opranuzamus pacnpeneaeHHbIX BBIYUCICHUH B CETH pa00OUnX CTaHIIUK Ha
ocHoBe uHcTpymMeHTapus BOINC 45
2. |3makomctBo ¢ kiactepom NEC 5800. YpaBHeHHS CETEBOTO TMHAMHYECKOTO 4,5
oobekTa (C1O).
3. |Pa3pabotka monemu CJ1O 45
4. [Tomonormueckmii ananu3 CJIO, Simulation Model 5
5. |Opranu3zanusi BEIYMCICHUN HAa O0BEAMHEHUN BEIYUCIUTEIBHBIX KJIIACTEPOB Ha 5
ocHOBe nporpaMmHoro ooecneyernuss NumGRID
6. [[TocTpoenue rpua-cuctemsl Ha ocHOBe nHCTpyMeHTapus Globus Toolkit 5
7. |Pemenue 3agau B NumGRID 5
8. [BrimonHeHue mocnea0BaTENbHBIX U APATUIETBHBIX IPOTPaMM B TPHUI- 5
cucTteMe Ha ocHOBe MHCTpyMeHTOB naketra Globus Toolkit
9. |OcuoBHbIe onepanun MPI-6ubmmorexn 5
10. [Pa3pabotka u uccienoBanue nmocienoBarensaoro CJO-cumyisropa 5)
11. [Pa3paborka MPI-iporpammel, peanuzanus napamiensuoro CO- 5,5
CUMYJISITOpa Ha KJIacTepe.
BCEI'O 54
6. METOAUWYECKHE PEKOMEHJAIIUNA ITO OPTAHU3AIINA
CAMOCTOSATEJBHOU PABOTHI CTYJEHTOB
Opranuzanmus caMocTosiTeIbHOI padoThl CTYIEHTOB
Ne Konuuecmeo
wn Hazeanue memui wacos
1. |BBenenue B mpeameT. OCHOBHBIE MOHSTHUS U ONPEICICHUS 4
2. [TpeboBanus k cpenctaMm u merogam PT 4
3. |CoBpemenHble MeTONbI U cpencTBa PT 4
4., |[Hanéxuocts B PT 4
5. [Kmaccudukanms mapajiienbHbIX KOMIBIOTEPOB U CUCTEM 1




6. [[IpuHIIMTIBI MOCTpOCHMS cucTeM B PT 7
7. [B3aumopetictBue B PT 4
8. |Ouepénnocth coObITHH B PT 4
9. [IaGnousr PT 4
10. |MopenupoBanue PT 4
11. [MopenupoBaHue U aHAJIU3 apaJLJIEIbHbBIX BBIUNCICHUN 8
12. |Ceru Ilerpu 4
13. |Mogenu GyHKIMOHUPOBAHUS MMapAJUICIBHBIX TPOrPaMM 4
14. [KnueHT-cepBepHBIE TEXHOIOTHU 4
15. [ArenTsl 4
16. |[Web-texHomorun 8
17. [Texmomoruu ['PU]] 12
18. [Texnomoruu o01auYHBIX BEIYUCICHUN 8
19. |Anroputmel PT 12
20. |Pemenue 3amay PT 12
21. |TexHOIIOTHH MapaIeIBHOTO MPOrPAMMHUPOBAHUS 8
22. [bubmmotexa MPI. O6mme npoueaypsl. 8
23, bubmmoreka MPI. KosiekTuBHBIE B3aUMOICHCTBUS TIPO- 6
[[ECCOB.
24, BI/I?J‘II/IOTGK& MPL. [Ipumep nporpaMMupOBaHUs TTPUIIOKE- 5
HU.
BCET'O 144

Buasl camocTosATenpHOM paOOTEI CTYAEHTA:

M3YyYEHHE TEOPETHUUECKOTO MaTepHalia Mo KOHCIEeKTaM JIEKIUH U PEKOMEH/I0BaHHBIM y4eO-
HBIM [TOCOOUSIM, MOHOTpauUecKor yueOHON TUTepaType;

CaMOCTOSITEJIbHOE H3YYEHHE HEKOTOPBIX TEOPETUYECKUX BOIPOCOB, BBIAEIEHHBIX B IPO-
rpaMMe JUCHUIUIMHBI, HEPAaCCMOTPEHHBIX Ha JIEKLUSX;

BBIMIOJTHEHHE KOMILIEKCA 3a/laHUi TEOPETUUYECKOI0 XapaKTepa, PaCUETHBIX U IpaduyecKux
10 BCEM pa3zesiaM AUCLIUILINHBL;

BBINOJIHEHUE MPAKTUUECKUX 33aHuil IO pa3paboTKe aJrOpuTMOB U MPOTPaMM Ul OpraHH-
3allMM U IOCTPOEHUS PACTIPEAEIEHHBIX BEIUMCIUTEIBHBIX CUCTEM.

[Tops 10K BBEIIOJHEHMS M KOHTPOJISI CaMOCTOSTEILHOM Da6OTI>I CTYACHTOB!

camocTosiTeNbHas padboTa o0ydaroluUXcsl M0 U3YYEHHUIO TEOPETUUYECKOTO JIEKIIMOHHOTO Ma-
TepHuaja MpelyCMOTPEHa KaXKJyl0 HEAEIN0; KOHTPOJIb BBIIOJIHEHUS 3TOW pabOThl Mpeay-
CMOTpPEH HA MPAKTUYECKUX 3aHATUAX 110 JAHHON TUCLUIUIMHE;

CaMOCTOSTENIBHOE M3Y4YEHUE HEKOTOPBIX TEOPETUYECKHX BOIIPOCOB, BBIICICHHBIX B IPO-
rpaMme AUCIUIUIMHBI U HEPACCMOTPEHHBIX HA JIEKIMX MPEIyCMATPUBAETCS IO MEPE U3Y-
YEHUSI COOTBETCTBYIOLIUX PA3ZICIIOB, B KOTOPBIX BBIAEICHBI OTU BOIPOCHI ISl CaMOCTOS-
TEJIbHOIO W3YUYEHHUSI; KOHTPOJIb BBIMOJHEHHSI 3TOM CaMOCTOATEIbHONW paboThl MPEe1yCMOTPEH
B paMKax MPOMEXKYTOYHOIO KOHTPOJIS — IK3aMEHa 110 JaHHON AMCLHMIUIMHE WM B paMKax
IIPOBE/ICHUS CEMUHAPCKUX 3aHATHM.

7. THAUBUAYAJIBHBIE 3ATAHUSA

Hnoueuoyanvnvie 3a0anusn 0na cmyoenmos, UHmepecylouuxca pacuiupeHHvimM u3yueHu-

em Kypca (Mo2ym 6bICHynams KaK membl KypCcoebix NPOeKmos).




1. IlocTpoeHue pacnpefeeHHON BBIYMCIUTEIHHONM CHCTEMBI Ha OCHOBE CETH paboumx
CTaHIIUN CpeJCTBAMU ITporpaMMHoro uHcTpymeHnTapusi Condor.

2. IlocTpoeHue pacnpeneneHHONH BBIYUCIUTEIBHON CHCTEMBbl HAa OCHOBE CETH paboumx
CTaHLUH CpeIcTBaMM IIPOrpaMMHOI0 HHCTpyMeHTapus Legion.

3. Pa3paboTka MHCTpyMEHTapus I IOCTPOCHUS PACIIPEeICHHON BBIYMCIUTEILHON CH-
CTEMBI Ha OCHOBE IIEPCOHAIBHBIX KOMIIBIOTEPOB, OIKIIOUEHHBIX K ceTh MHTepHeT. Biagenbubl
[IEPCOHAIBHBIX KOMIIBIOTEPOB 3asBISIOT O CBOEM JKEJIAaHWM Y4acTBOBaTh B IIPOEKTax paclpere-
JIEHHBIX BBIYMCIICHUH, MOIY4al0T YYETHYIO 3allMCh B CHCTEME, KIIMEHTCKOE MporpaMMHoe odec-
IIEYEHHE /IS BBIIIOJIHEHUS HAa3HAUEHHBIX 3a/lad U CIIMCOK TakuX 3aaad. [lo Mepe BbINONIHEHUS
3ajjay, KJIIMEHT 10JIy4aeT HOBbIE 3a/1a4H, a CEpPBEP YUUTHIBAET pabOTy KIMEHTA.

4. Pa3zpaboTka mporpamm YHCICHHOTO MOAETHPOBaHus AJisi paboTsl B cpene NumGRID.

5. AHanu3 Npou3BOIUTEIBHOCTH KOMMYHUKAIUH MEXy BBIYHUCIUTEIBHBIMU y3J1aMH B
cpene NumGRID u dopmynupoBanne peKOMEHAANNA K ONTHMU3AINH MPUKIAIHBIX TPOTPaMM
111 NumGRID u cucremubix cpeacts NumGRID.

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUMA

1. Lenu mocTpoeHUs pacHpeesIEHHbIX BbIUUCIUTENbHBIX cucTeM. [lonxonpl kK mocTpoe-
HUIO pacrpeieIeHHbIX CUCTEM — 001U 0630p.

2. Hcropus pacupeeneHHBIX BEIYUCICHHH.

3. OcHOBHbIE MPUHLUIHAIBHBIE CXEMbI IIOCTPOCHUS paclpe/leIeHHbIX CUCTEM: IICEBO-
pacIpenelieHHble CUCTEMBI, CUCTEMBI paciipenenaeHHoro aoctyna k bJl, cucreMsl, ocHOBaHHbBIE
Ha ouepe]siX COOOLIEHUH, MOHUTOPBI TPAaH3aKLUI, CUCTEMBbl paclpeaeIeHHbIX 00bEKTOB, MOHU-
TOPbI KOMIIOHEHTHBIX TPaH3aKLIUH.

4. TpeboBaHUS K CPEICTBAM M METOJ]aM pacIipeleIeHHbIX BBIYUCICHUN B COOTBETCTBUU C
pa3IMYHBIMU 33Ja4aMH, IS PEeIICHHs] KOTOPBIX MOTYT OBITh IpEJHAa3HAYECHBI MMOCTPOEHBI pac-
npezneneHHble cuctemsl. [Ipo3paunocts. OTKpbITOCTh. MacmtabupyemocTs. ClI0KHOCTH paspa-
0O0TKH pacnpeeEHHBIX CUCTEM.

5. IlpuHIMIBI TOCTPOEHUS NMapaUIEIbHBIX BEIYUCIUTEIbHBIX CUCTEM.

6. Iyt moctikeHus: mapauienu3ma. lIpumepsl mapaiienbHBIX BBIYUCIUATEIBHBIX CH-
CTEM.

7. CynepxomnbroTepsl. Kimactepsl.

8. Knaccudukaius BIYUCIUTENBHBIX CUCTEM.

9. MynbTunporneccopsl. MylIbTHKOMITBIOTEPHI.

10. XapakTepucCTHKa THUIOBBIX CXEM KOMMYHHKALIUU B MHOTONPOLIECCOPHBIX BBIYMCIIU-
TEIbHBIX CUCTEMAX.

11. ITpumepsl TOMONOIUHA CETH MEpelayd JaHHBIX. TOIMOJIOTUS CETH BBIYUCIUTEIbHBIX
KJIACTEPOB.

12. XapakTepuCTHKHU TOMOJOTUU CETU. XapaKTePUCTUKAa CUCTEMHBIX IIaTdOopM JUIs MOo-
CTPOEHHS KIaCTEPOB.

13. IloHsATHE U Ha3HAUEHHE IPOTPAMMHOTO 00eCTIeueH s TPOMEXYTOUHOTO YPOBHSI.

14. B3aumopelicTBuE B pacipeeaEHHbIX CUCTEMAX.

15. ®usnueckoe Bpemsi. CHHXPOHHBIE U ACHHXPOHHBIE paclpeaesiEHHbIE CUCTEMBL. YIIO0-
psAAOYMBaHUE COOBITHI.

16. ITpumuTHBHI B3aumoeicTBus. CHHXPOHHBIN U aCHHXPOHHBIH 00MEH COOOIEHUSIMH.

17. OG30p COBpEMEHHBIX METOJOB M CPEJCTB OpraHU3ALUHU PACIPENEICHHBIX BBIYUCIIE-

18. PacmpeneneHHbBIE CHCTEMBI BEICOKOW MPOMYCKHOW CITIOCOOHOCTH.

19. BbICOKONIPON3BOIUTEIBHBIC BHIYUCIUTEIBHBIC PACTIPE/ICIICHHBIC CHCTEMBI.

20. PacmipesneneHHbIC CUCTEMBI XpaHEHUS JIAHHBIX.

21. JXuByuecTp pacnpeneneHHbIX cucTeM. OTKa30yCTOWYHMBOCTh PAaCHpEACIEHHBIX CH-
CTEM.



22. Mogenb pacupeenéHHOro BeIYMCIeHUs. Moenb pacrpeieéHHOM CUCTEMBI.

23. TlpuurHHO-CIEACTBEHHBIN MOPSAIOK COOBITHI. DKBUBAJICHTHBIC BBITIOMIHEHHS. KoHYC
IPOILIOro M KOHYC Oyayiero st coobitrs. CBOMCTBO KaHAJIOB.

24. MojenupoBaHUe U aHAJIN3 MapajUIeIbHbIX BEIUUCICHHUH.

25. Mopenb BeIYUCICHHH B BUe rpada "omnepaunu — onepanas”.

26. OnucaHue cxeMbl MapajlIeIbHOIO BBIIIOJHEHHS aIrOPUTMA.

27. OnpeneneHre BpeMEHHU BBITOJHEHHS MAPAJLIEIIbHOTO AJITOPUTMA.

28. Tlokazarenu 3(pPeKTUBHOCTH MAPALICTLHOTO AITOPUTMA.

29. MopenupoBaHie U aHAJIU3 MMapajuleIbHbIX BbruucieHuil. Konnemnmus npouecca. Ilo-
HATHE pecypca.

30. Opranuzanus mporpamMM Kak CHCTEMbI MpoleccoB. B3aummopelcTBUEe M B3auMOMC-
KJIFOYEHHUE MPoLEeccoB. Mosenb NporpaMmbl B BUJIE IUCKPETHON CUCTEMBI.

31. Mogens nporpammel B Buje cetu [lerpu. Cetu Iletpu. MonenupoBanue mporpamm ¢
ucnosnb3oBanueM cerei [lerpu.

32. Jlornueckue yachbl. O0IIMEe MPUHLIUIBI HOCTPOCHHUS JIOTHYECKUX YaCOB.

33. Ckamnsproe BpeMs JIammopra. OcHOBHBIE CBOMCTBA. [IprMepbl NCIIOIB30BaHUS.

34. Marpuunoe Bpemsi. OCHOBHBIE CBOWCTBA.

35. BekropHoe Bpems. OcHOBHbIE cBOMCTBa. IIpuMepsl HCIoIb30BaHMUS.

36. Metoabl > QeKTHBHOI peanu3anuy BEeKTOpHBIX dacoB. Juddepenunansuas nepe-
CBUIKa BEKTOPHOT'O BPEMEHH.

37. Yacsl, pUKCHpYOIIUE MPSAMYIO 3aBUCUMOCTh. AantuBHbIA MeToa XKapaa-Kopaana.

38. Mogens «Knuent-CepBep». Paznenenue npunoxeHuil no ypoBHAM. TUIbI KIMEHT-
CEPBEPHOU apXUTEKTYPHI.

39. OObekTHBIE pacupe/iesieHHbIe CUCTEMbI. BBI30B yAaIeHHbBIX IPOLETYD.

40. OpraHu3ams CBS3H C HCIOJIb30BaHHEM ynaneHHbIX 00bekToB. CORBA.

41. ArentHble TexHojioruu. [loHsTue nmporpaMmHoro areHra. MynbTHareHTHbIE CHCTE-
MBI

42. be3onacHOCTh B CUCTEMaX MOOMIIbHBIX areHTOB.

43. BebO-cepBuchl. BeG-cepBHCHI TEPBOTO MOKOJICHHSL.

44, Crangapt WSDL. Crangapt SOAP.

45. Btopoe mokojieHrne CTaHIapTOB BEO-CEPBHUCOB.

46. Anpecarnus u WS-Addressing.

47. Cocrosinue BeO-cepBrucoB u WSRF.

48. TexHOJIOTUU OHOPAHTOBBIX ceTeil. OCHOBBI TEXHOJIOTHH OJHOPAHTOBBIX CETEH.

49. Anroputmsl pabotsl P2P cereii. [Ipumenenne TexHonoruii P2P. JlocronncTBa u He-
nocratku P2P.

50. I'puna-cucremsl. 3aada TOCTPOCHUS TPUI-CHCTEM.

51. Uctopus pa3Butus rpua-cucreM. Apxutektypa ['pus.

52. Cranpaptel ['pun. Cucrema Globus. Cuctema UNICORE.

53. INlapamerpuueckue MOETU MPOU3BOAUTENBHOCTH [ pHl.

54. OO6naunbie BerancieHus. [TonaTre 061auHbIX BRIYUCICHU.

55. O6nactb mpuMeHeHHs 00JayHbIX TexHosoruil. O630p cpencTB OpraHu3anuu oonay-
HBIX BBIYMCIICHUM.

56. MHorocnoitHas apXuTeKTypa 00JauHbIX NpuiIokeHni. KoMIoHeHThl 00JauyHbIX MpHU-
JIOKEHU.

57. JIOCTOMHCTBA U HEJOCTATKU OOJIAYHBIX BBIYMCICHUH.

58. Knaccudukanus obmakoB. Hanboee pacnpoctpaneHHbIe 00JIaYHbIE TTAT(HOPMBI.

59. Cpasnenue I'pun 1 O61a4HBIX BEIYUCICHHUH.

60. B3anMHOE HCKITFOUEHHUE B paclpeIeEHHBIX crucTeMax. OO0Ire KOHISTIITHH.

61. LlenTpasin30BaHHBIN AIrOPUTM. AJTOPUTMBI Ha OCHOBE TMOJYYEHHUS DPa3pelIeHUi.
Anroputm JIamnopra. Anroputm Pukapra-Arpasana. Anroputm obenaroumux Gpunocodos.



62. AnropuTmbl Ha OCHOBE mepenaun mapkepa. IllupokoBemarensublii anroputm Cy3y-
ku-Kacamu. Anroputm PeliMOH1a Ha OCHOBE TOKPBIBAIOIIETO IEPEBa.

63. Pemienue 3a1a4 Ha pacnpeeICHHBIX CHCTEMAaX.

64. Pemienue 3ama4 B CeTsAX pabOUnUX CTAHIUH.

65. Pemenue 3a1a4 Ha o0beuHEHNH Ki1acTepoB NumGRID.

66. Pemenue 3amau B rpua-cucteMax Ha ocHoBe naketa Globus Toolkit.

67. ObecrnieueHrne HAJIS)KHOCTH BbluucieHuid. [loHsATHE HamexHOCTH. METOMBI U cpea-
CTBa oOecrieueHMs HaJIe)KHOCTH BHIYHMCIICHUN B PACIIPE/ICIICHHBIX BRIYHCIUTEIBHBIX CHCTEMAX.

68. 11abmoHBI MPOEKTUPOBAHUS PACIIPEICIICHHBIX CUCTEM.

69. ApXHTEKTypHBIE Ia0JOHBI, IIA0JOHBI OPTAaHU3AIMH OU3HEC-JIOTUKH, IA0JIOHBI Opra-
HU3AIUU UCTOYHUKOB JIAHHBIX.

9. OBPA3EIIl MOAYJIBHOI'O KOHTPOJIA

IOy BIIO «JIOHEIKAI HAIITMOHAJIbHBIA YHUBEPCHUTET»
DakyJbTeT MATEMATUKHA U HHGOPMANMOHHBIX TEXHOJIOTHI

Hanpasnenue noocomosku.: 02.04.02 @ynoamenmanvnasa ungpopmamuxa u uHghopmayuonnsle

mexHo102uu

Maeucmepckas npocpamma: @ynoamenmanvHas uHphopmamuka u UHGHoOpMmayuoOHHbIE MEXHO0-
cuu

Ilpoecpamma noocomosku:  aKademuuecKas mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Pacnpeodenénnvie mexnonozuu

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Bemonnure ananus 5¢pHeKTHBHOCTH NapajLIeNbHbIX BBIYMCICHUH B OTAEILHOCTH IS IIPIMOTO U
obpatHoro stanoB Meroaa ['aycca. OneHuTe, Ha KakOM 3Tare MPOUCXOIUT OOJiblliee CHIKCHHE
MokazareJsieit.
2. PazpaboTaiiTe MO/IeNTb U BBIITOJIHATE OIICHKY TIOKa3aTelield yeckopeHus 1 3)PEeKTUBHOCTH TTapai-
JICIbHBIX BBIYMCIICHUI:
* JUIS 3aJ1a4M CKaJISIPHOTO MPOU3BECHUS IBYX BEKTOPOB

V= Zliv=1 aibiv
* IS 331a4U TIOUCKAa MaKCUMAaJIbHOTO U MUHUMAJIBHOTO 3HAYSHHH JTsI 3aIaHHOTO Habopa Yncio-
BBIX JIAHHBIX

VYmin = MNjgi<y Ajy Ymax = MaAXj<i<y A;

* IS 331a4U HAaXO0XKJIEHUS CPEHET0 3HAUCHHUS I 3a/IaHHOTO Ha0opa YHCIOBBIX IaHHBIX
_1$nN
y= ﬁzl':l a;.
3. PaspaboraiiTe cxemy mapauieIbHBIX BBIYHCICHUH JUTSI 3a]1a4¥ BEIYHACIICHHS OTIPEICIICHHOTO HH-
Terpaia ¢ UCIOJIb30BaHUEM METOMAA MPSMOYTOJILHUKOB

b N-1
y:jf(x)dxzh;f,, fi=f(x),x;=ih,h=(b-a)/N.

YTBepkIeHO Ha 3aceqaHnu Kadeapbl MPUKIATHOW MaTEeMAaTHKA W TEOPHH CHCTEM YIPaBIICHHS,
IpOTOKOJ Ne OT « » 20 I.

3aBenyromuii kageapoit J.B. IlleBuos
IIpenonaBarens H.A. JImutpenko




Kputepun oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
3 10
Bcezo 30

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

TOY BIO «TIOHELKAA HALIMOHAJILHBIA YHUBEPCUTET»
(DaKy.]'[]:TeT MaAaTEMATUKHI U HH(bOpMaIII/IOHHLIX TEeXHOJIOT Ui

Hanpaenenue noocomoexu: 02.04.02 @ynoamenmanvran ungpopmamuxa u unghopmayuonHvle
mexnonozuu

Maeucmepckas npoepamma: @yHoamenmanvHaa UHGHOpMamuKa u uHGoOpMayuoHHbIE MEXHON02Y

Ilpocpamma noocomosku:  aKademuuecKkas mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Pacnpeoenénnvie mexnonozuu

1. DK3AMEHAIIMOHHBIN BUIET Nel

1. L[eJ'II/I MMOCTPOCHUSA PACTIPCACIICHHBIX BBIYUCIIUTCIIBHBIX CUCTEM. HOI[XOI[I)I K IIOCTPOCHUIO
pacrpeesieHHbIX CHCTEM — 00IIniA 0030p.

2. MopenupoBaHue U aHAIHU3 MapaJUICIbHBIX BEIYUCICHHH. MOIeNh BBIYMCICHUN B BHJIE Tpa-
¢a «orepaiuu — ornepaHIb».

3. IIpakTrueckoe 3a7aHue: BBIMOIHUTE peaTu3alfio MapalieIbHOTO aJropuT™Ma OBICTPO
COPTUPOBKH I10 OJTHOW M3 U3BECTHBIX BaM cxeM. OmperenuTe 3HaYeHUs TapaMeTpoB Jia-
TEHTHOCTH, MPOITYCKHON CIIOCOOHOCTH U BPEMEHH BBITIOJIHEHUST 0230BO OIIEPAIlUU JUISI UC-
HOJII)?)YGMOﬁ BEIYHCIATEILHON CUCTEMBI U IMMOJIYYHUTC OLICHKU oKa3aTejen YCKOPCHUA U
3¢ (EKTUBHOCTH TSl PEATM30BAHHOTO METO/Ia MapajlIeIbHBIX BBIYMCICHHN.

YTBep)KI[CHO Ha 3aCCJaHuHn Kaq)e,[[pbl HpHKHaHHOﬁ MAaTE€MAaTUKH U TCOPUH CUCTEM YIIPABJICHUA,

MIPOTOKOJT Ne oT 2020 roma
3aBeayromuit kadenpoit J.B. llleBmoB
OK3aMeHaTop Jmutpenko H.A.

Kpurtepun oneHuBanus 3K3aMeHa

Homep 3a0anusn Koauuecmeo oannoe
1 25
2 25
3 50
Bcezo 100

11. OBPA3EIl TECTOBOI'O 3AJJAHUA

He mpexycmoTpeno paboueit mporpammoit



12. KPUTEPUU OLIEHUBAHUA

ATTCCTa]_[I/ISI CTYACHTOB IO JAUCHUIIIIMHEC «PacnpeueﬂéHHHe TCXHOJIOTHW» HNPOBOJUTCA Ha
OCHOBaHHH TEKYILETO U MPOMEKYTOYHOTO KOHTPOJISI COTJIACHO MOy IbHO-PEUTHHIOBOW CHCTEME.

B Teuenne CCMCCTPAa KOHTPOJUPYIOTCA HABBIKM U TCOPCTUYCCKHUC 3HAHUA ITYTCM 3alllUThI
7a00paTOPHBIX pabOT, MOATOTOBKH 3aIUThI JOK/Ia1a(-0B) HA CEMUHAPCKOM 3aHSITHH, a TAKKE yCT-
HOTO orpoca. MakCUMallbHOE KOJIMYECTBO OAIIOB 3a TeKymyro arrecranuio cocrapiser 100. Ko-
JIMYECTBO MAKCHUMAJIbHBIX OAJJIOB, KOTOPBIE MOXKET TMOJIYYUTh CTYACHT 3 BBIIOJIHEHHE KOHKPETHO-
rO 3aJaHusl ONpPEJEINeTCs MPEroaBaTelieM B 3aBUCMMOCTH OT CIIOXHOCTH 3ajaHus. [IpumepHoe
pacnpejeneHie 0aIoB MO0 TeMaM M BHIaM paboT MpHUBEICHO B cieayomei Tadmuie. Cymma 6ali-
JIOB BBICTABJISICTCS UCXOAA U3 NPABUJIIBHOCTH W IOJHOTBI OTBETOB CTYJACHTA HA BOIIPOCHI BO BPEMs
3aIUThI TAOOpATOPHOH pabOThI, JOKJIAAa UK B XOJI€ YCTHOTO OIPOCca 10 TEOPETUUECKOMY MaTepH-
aiy. Jlokiaj Ha ceMHHape He MPEeJyCMOTPEH MPOrpaMMoil JaHHOTO Kypca U MPOBOJMTCS 110 XKejla-
HUIO CTY/ICHTA JIJIsl TOBBIIICHHUS OI[CHKH.

Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCYUNIUHDL

Opranu3anuoHHo CPC Bcero
yueOHasi paboTa | MpaueuayansHas | Moayibuelii | HuauBuayaasnas
CTyaenTa padora KOHTPOJIb | TBOpYecKasi pabora
Max 40 6ammos max 5 6aiioB max 35 max 20 6amioB 100 6amtoB
0amioB

pa3paboTKa JIoKIaaa
Ha
CTY/ICHYCCKYIO
HAyYHYIO
KOH(epeHIHIo

CormacHo MOIYJIbHOMY IIPHHIIMITY OPTaHU3AIMH YIeOHOTO TIpoIecca, CoAepKaHue yIeOHO-
ro Kypca COCTOUT U3 TPEX 3aueTHBIX Moaynel. Kaxaplii 3a4eTHBII MOIYNIb COCTOUT U3 TeOpeTHude-
CKOr0 MaTepHayia ¥ 3aJaHuil JUIsi CaMOCTOSITENIbHOM (ITPaKTUYECKOM) pabOThI, BHITIOJIHEHHE KOTO-
pBIX TpeOyeT OBNaJIeHUs Teoprell B yKa3aHHOM B MOJIyJe oOBeMe.

1. K ax3aMeHy He TOMyCKarOTCs CTYACHTHI, pad0Ta KOTOPHIX Ha OCHOBAHWHU TEKYIIETO KOHTPOJIS
OIICHMBAeTCs MpernojaBaTeieM MeHee, 4eM B 60 6aos.
2. Tlpu mabope 75 u Gosnee 6aIOB 3a pabOTy B CEMECTPE CTYACHT MOXET OBITH OCBOOOXKIIEH OT
CIauu IK3aMEeHa.
MakcuMaabHO BO3MOXKHOE KOJIMYECTBO OAIIIIOB 3a paboTy B cemecTpe — 89.
4. Dx3ameH ouenuBaercs B 100 6anos.

w

[IIxana orteHnBaHud:

Onenka Onenka no OuneHka 1o rocy1apcTBeHHON KaJe Ouenka no rocy-
no mxkaJje | 100-6amibHoMi (3k3ameH, 1u(depeHIMPOBAHHBIN 3a4eT) AapCTBEHHOM
ECTS HIKaJIe HIKaJje (3a4eT)
A 90-100 5 (OTIIUYHO) 3a9TEHO
B 80-89 4 (xopo11o) 3a4TE€HO
C 75-79 4 (xoporo) 3a9TCHO
D 70-74 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YAOBJIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM cauu




F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l NP YCIOBUU
00s13aTeIpHOTO HAbOpa JAOTOTHUTEIIBHBIX 0aJIJIOB

3HaHuE TEOPETHUYECKOM YacTh Kypca OLEHUBAETCSA ¢ TOYHOCTHIO 10 5 GayuioB IO Clexyro-
UM KPUTEPHSIM:
1. Crynent nomyuaet 76-100% 6aiiyioB OT MaKCUMaJIBHOTO, €CJIM TTOKa3al
— Ti1yOOKHe | TOJIHBIE OTBETHI Ha TEOPETHUYECKHE BOMPOCHI; IITyOOKOe MOHMMaHue (u-
3MYECKON U TEOPETHUYECKON CYIIIHOCTH MTPOOIEMBI;
— YMEHHE NPOBOAUTH JIOTUYECKUE PACCYKIEHUS U 0000IIEHUS U COIPOBOXKAATh UX CO-
OTBETCTBYIOUIMMHU J0Ka3aTeJIbCTBAMH;
2. CryneHnrt nonyyaet 51-75% 0amioB oT MaKCHMaJIbHOTO, €CJIH [TOKA3ajl
— Ii1yOOKue M IIOJIHbIE OTBEThl HAa TEOPETUYECKUE BONPOCHI ¢ HE3HAUUTENIbHBIMU I1O-
IPEIIHOCTSAMH, 3aT€M HCIIPABJIECHHBIMU CAMUM CTYIEHTOM; MOHUMAaHHE (U3NYECKOU
CYIIHOCTH PacCMaTpUBAEMBIX MTPOOIIEM;
— YMEHHME JIOTUYECKH PacCyKIaTh U MPOBOAUTH J0KA3aTEIIbCTBA,
3. Ctynent nonydaet 26-50% 6amuioB OT MAKCHUMaJIbHOTO, €CJIN TIOKa3ail
— IIpU OTBETE Ha TEOPETHUECKUE BOIIPOCHI Psil HETOUHOCTEH, KOTOPbIE CTYAEHT HE B CO-
CTOSIHUM CaMOCTOSATEIbHO UCIIPABUTH;
4. Crynent nonyuaet 0-25% 6ajiyioB OT MAKCUMAJILHOTO, €CIIH
— HE BBINOJIHEHBI TPEOOBaHMS, U3JI0KEHHBIE B MPEABITYIIUX TYHKTaX;
— HET OTBETOB Ha TEOPETHUYECKUE BOIPOCHI.

Ixzamen ouyenusaemcs ¢ 100 dannoes.

J171st O1IeHKH 3K3aMeHa MperoiaBaTesib PyKOBOJICTBYETCS CIASAYIOUMMH MPUHIIUTIAMHU:

100 6a/110B — TMOKa3aHbl CHCTEMATUYECKHE U TIIyOOKHE 3HAHUS MPH OTBETE HA TEOpETHYE-
CKHE BOIIPOCHI OWJIETa, BHINMOJTHEHA IPAKTUIECKas YacTh OmiieTa (IIpH HAJIMYUH) B TIOJITHOM 00beMe;

80 6a/sI0B — TIOKa3aHbl CHCTEMATUYECKHUE W TIyOOKWE 3HAHUS MPU OTBETEC HA TEOpETHYE-
CKHE BOIIPOCHI OMJIeTa, BHITIOJHEHA MPAKTHYECKas 4acTh OujieTa (Ipy HAJUYHMK) B ITOJTHOM oObeMe,
HO IIPU OTBETE JIOMYIICHBI HECYIICCTBCHHBIE ONTHOKHY;

60 0an10B — OKa3aHbI HE CUCTEMAaTHUYECKHUE M He TTyOOKHe 3HaHMs MPH OTBETE Ha Teope-
TUYECKHE BOIMPOCHI OMIIETa, TPAKTUUYECKas YacTh OwieTa (Ipu HAJUYMK) BBHIIOJHEHA HE B MOJTHOM
o0Beme, MPU OTBETE AOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIUOOK;

50 0annoB — noka3zaHbl OBEPXHOCTHBIE 3HAHUS MPU OTBETE HA TEOPETUYECKHE BOMPOCHI
Ouera, mpakTUYeCKast 4acTh OuseTa (MpU HaJIM4YMHK) HE BBITIOIHEHA, IPU OTBETE JOMYIIEHO MHOTO
CYIIIECTBEHHBIX OIMHOOK;

< 50 6a)10B — MPOCTHIE BOMPOCHI IO 3HAHUIO OCHOBHBIX OMpeeneHuil u hopMyl (cxem),
BOCITPOM3BE/ICHBI OT/IEIbHBIE (PparMeHThI MaTeprala ¢ TOMOIIBI0 K3aMeHaTOopa.

0 - momHOE HE3HAaHUE MaTepuana.

Kpurepun onenkn 3x3amena no kypey «PT»

buner cogepxut 3 Bonpoca. Ha moaroroBky u ogopmienue oTBeToB Ha 1-3 Bompocs! Ouiie-
ta orBoguTcsa 10 90 muH. [locne mpoBepkH pe3ylbTaTOB 3K3aMeHa, SK3aMEHATOp BIIPaBe 3a/1aTh
YTOYHSIOIINE BOIIPOCHI CTY/IEHTY.

OTBeTbI Ha BONIPOCHI OLIEHUBAIOTCS CIETYIOIUM 00pa3oM:

1. Teoperudeckwmii Borrpoc. KauecTBo 0TBeTa OIIEHUBAETCS OT HYJISA J0 25 OalIOB.

2. Teopernueckuii Bonpoc. KauecTBo oTBeTa OI1leHUBAETCS OT HYJIA 10 25 GaJIsIoB.

3. IIpakTrueckoe Bompoc. KauecTBo 0TBETa OlleHUBAETCS OT HyIs 10 50 6amios.

IIpu >TOM:

a) €clu CTYJEHT UJAET Ha SK3aMEH C IIeJIbI0 TOBBIIICHUS OLEHKH, TO B Cllydae MOJIy4eHHUS
OLIEHKH, KOTOPasi HUKE MOJy4eHHOH 3a paboTy B CeMeCTpe, IK3aMeH MPEKPAIaeTcsi U BICTABISIET-
Csl OLIEHKA U COOTBETCTBYIOIINE OalljIbl, IOJyYEHHBbIE 32 Pa0OTY B CEMECTPE;




0) ecnu CTYJIEHT TMOJIy4aeT OICHKY HEeYJOBIETBOPUTEIHHO (MeHee 75 6amioB), a obiiee Ko-
JUYECTBO OAJITIOB, IOJYYCHHBIX 32 pPabOTy B ceMecTpe, MeHee 75 0aioB, TO SK3aMEH MpeKpalaeT-
Csl ¥ BBICTABIISIETCS OIICHKA HEYAOBIETBOPUTEIBHO C COOTBETCTBYIOIINM KOJUYECTBOM 3apabOTaH-
HBIX Ha 3K3aMeHEe 0aJUIOB;

VYBenuuenue 6ai1oB Ha dk3ameHe (He Oosbiie 40 6amioB):
A= min(40, max(0OB — 08§, 0)),
rae OB — Gajuiel, MOIyYEeHHBIC 32 OTBETHI U PEIICHUS YK3aMEHAIMOHHOTro Omiera, a OS — Gamsbl,
HaOpaHHBIC 32 pabOTy B ceMecTpe.
HroroBoe konmaecTBo 6amioB mo kypey (He 6ombire 100 6amios):

O=min (100,0S+A).

JAMCTAHIIHOHHBIN IK3aMeH

B 0co0bIx cityuasix, 3k3aMeH MOKET ObITh IPOBEAEH B IMCTAHIMOHHOM PEKUME B CHCTEME
Moodle. B Ha3HaueHHYIO 1aTy U BpeMsi OTKPBIBACTCS JOCTYII K CHCTeMe TecTupoBanus. Kaxmaomy
CTYJEHTY B CIIy4aillHOM HOpPSAIKE U3 3apaHee 3all0JIHEHHOI0 OaHKa 3K3aMEHAI[MOHHBIX BOIIPOCOB
BBIIAETCS KOMIIBIOTEPHBIN TecT u3 30 BOonpocos, 2 TeopeTndeckux u 1 npakrudeckoe 3aganue. Ha
TEOPETHYECKHUE BOIIPOCHI CTYACHT OTBEYACT MMCbMEHHO, Pe3YJIbTaT OTChutaeT cpeactBamu Moodle.
[TpakTHyeckoe 3a1aHie MOXKET OBITh BBIIOJIHEHO B BUJE ICMOHCTpAMOHHOI 0a3bl B Moodle wiu
B BHJIE PEIICHMS 3aa4. TecTupoBaHuE IPOBOIUTCS HA BpEMSI.

ITo ucreuenuro onpeneaEHHOro BpEMEHU AOCTYI K 3a/laHUSM 3aKpbIBaeTcs (CUcTeMa
Moodle mo3BossieT npeycCMOTPETh JIbIOTHBIH EPHO/I OTHPABKU OTBETOB ISl CTYJCHTOB C
MEJIJIEHHBIM UHTEPHET-COECMHEHUEM).

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

Jlis mpoBeeHMs JIeKIMOHHBIX 3aHATHI TpeOyeTcs ayAuTOpHs Ha Ipymily, o0opyJoBaHHAas
MEJIOBOW WM HWHTEPAKTUBHOM JOCKOM, MYJIBTUMEAMMHBIM IPOECKTOPOM M 3KPaHOM, HOYT-
OyK/TIepCOHANBHBIN KOMITBIOTED.

s npoBeeHNs] NPAKTHYECKUX 3aHATHI 1a00OpaTOPHBIE 3aHATHS JODKHBI IPOBOAMTHCS B
KOMITBIOTEPHOM KJlacce, 000pyI0BaHHOM KOMITBIOTEPAMHU, O0bEJMHEHHBIMU B JIOKAIBbHYIO BBIYHC-
mutenbHyto ceTh (JIBC), ¢ nMIIEH3MOHHBIM HpOrpaMMHBIM OOeclieueHUeM, JA0CTYIIoOM K cetu MH-
TEPHET, CTOJIaMHU, JOCKOU. JKenaTenbHO NpeaycCMOTPETh BOZMOKHOCTh CAMOCTOSITENIBHOTO U3MEHE-
Hus noctpoenust moaenu JIBC.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-so | Haum-
Ne IK3. B ymne
n/ HanmeHnoBanue 0n0aMOo- | JIeKTP
n TeKe . Bepc.
JdouHY | BIBC
Ocnognaa numepamypa
1. | [puitmenxo, C.A. Pacnpenenénnpie HHQOPMALIMOHHBIE CUCTEMBI [ DJIeK-
TPOHHBIH pecypc]: yaue6Hoe mocodue. / C.A. Ilpuitmenko. — Jonenk: JJouHY, 0 +
2016. (1 daiin)
2. | JIabopatopHbie paboThl 1o Kypcy «Pacnipenenénnbpie HHPOPMALMOHHBIE CU-
CTEMBI» [ DNEeKTPOHHBIN pecypc]: ydeOHO-MeTOANIECKOe MOcoOHe. / COCT. 0 +
C.A Tlpuitmenko — Jlonenk: JlonHY, 2016 (1 daiin).
/Jlonoanumensnasn numepamypa
1. | KocsakoB M.C. Beenenue B pacnpenenénnsie Bbruncienus. — CI16: HUY 0 +
NTMO. - 2014. 155 c.




Paouenxo, I''U. Pacnpenenennsie Beranciutenbubie cucremsl/ .. Paguen- 0
k0. — Yensbunck: @otoxynoxuuk, 2012. — 184 c. ISBN 978-5-89879-198-8.

Muxkos A.U., 3amamuna E.b. PacnipeneneHHble CUCTEMbl U anroputmbl. MH- 0
TYy-UT.py, 2008. 370 c.

Kpucmuan Kauun, Pawuo Iyeppy, Jlyuc Poopucec (niep. A.Kucenés) Bre- 0
JICHHE B HAJIEKHOE M 0€30MacHOe pachpenesieHHOe MporpaMMHUpOBaHHUE. — +
M.: JIKM IlIpecc. — 2016 r. — 512 c.

@edopos A., Mapmuvinos /. Windows Azure. OOGmaunas miatdopma 0
Microsoft. Microsoft, 2010. 96 c.

Yepusik JI. Web-cepsucel, grid-cepuchkl u npyrue // OTKpBITBIE CHCTEMBI. 0
CYBJI. Nel12.2004. C. 20-27.

Kopnees B.B. (2003) IlapamnensHoe nporpammupoBanue B MPI. Mocksa- 0
WMxeBck: UTHCTUTYT KOMIIBIOTEPHBIX MccieaoBanuid, 2003

M. Daynep "ApxuTekTypa KOPIOPATUBHBIX MPOrPAMMHBIX HPHUIOKEHUN", 0
M.: Bunbsamc, 2007.

A.A. Dushechkin, M.A. Gorodnichev, D. Fougere, V.E. Malyshkin, B. Roux. 0
ORGANIZATION OF INTER-CLUSTER COMMUNICATIONS IN THE
NumGRID SYSTEM // In proc. of the 3rd International Conference "Distrib- +
uted computing and Grid technologies in science and education”, Dubna,
June 30 -- July 4, 2008.

10.

Muxos A.U., 3amamuna E.b. PacupeeneHHble CUCTEMB] U allrOPUTMbL. H- 0
Ty-uT.py, 2008. 370 c.

11.

LI'epeens, B.I1., Cmponeun, P.I". (2001). OcHOBBI MapauieNbHBIX BHIYUCICHHUMA 0
JUTE MHOTOTIPOIIECCOPHBIX BbIYMCIUTENBHBIX cuctemM. — H.Hosropon, HHI'Y +
(2 m3n., 2003).

15. ”H®OOPMALIMOHHBIE PECYPCBI

1. [doneukwuii HanmoHanbHBIA yHUBepcuteT. Hayunas 6ubnmnoreka J{lonHY [anekTponHblit
pecypce]: odwurr.caiit. / URL: http://donnu.ru/library (nara obpamienuns 2016.08.31);

2. HWudopmanus no mocieHUM TexXHOJOrHsM oT Microsoft (cTaTeu, OoHJIalH-CEMHHAPHI,
JOKJIaIbI 1 Ap) [DAEKTpOHHBIH pecypc]. PexxuMm mocTyna k pecypey: Www.techdays.ru - cBoboaHbIi
(mata obpamenus 2016.08.31);

3. Byorm o nmporpammupoBanuio u He Toibko oT Microsoft (TechNet Blogs) [DnexTpos-

HBII pecypc]. Pexxum noctyna k pecypey: http://blogs.technet.com — cBoGoHsbIit (naTta oOparieHus
2016.08.31).

16. TIPOIT'PAMMHOE OBECIIEYEHHE

1. OC Windows (OC Linux), komnumnstops! sizbika C, C++;

2. octyn B unTepHet 1o npotokonaM HTTP u SSH ans nocryna k pecypcam JonHY;

3. OpenOffice/MS Office (Word, Excel, PowerPoint);

4. SSH-xmuent (PuTTY);

5. [laker mnporpammuoro obecrnedenuss g nocrpoenus [PUJ]  Globus Toolkit
(www.globus.org/toolkit)

6. IIporpammuas cuctema NumGRID;

7. Cucrema ynpasieHus pacnpeaeneHHbiMu 3aganusyvu Condor: www.cs.wisc.edu/condor ;

8. bubmmorexa MPICH, peanu3zyromas cranaapTel nepenaun cooduiennii MPI:

www.mcs.anl.gov/mpi/mpich

Pabouas mporpaMmMa paccMOTpeHa M MepeyTBepXkJAeHa Ha 3acelaHuu Kadeapbl NMPUKIaTHON
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MaTeMaTHKH U TEOPHU CHUCTEM YIPABICHUS ¢ U3MEHEHUsAMU (0e3 n3MeHenuil) Ha 20 TOJI.

ITporoxon Ne OT « » 20 I.

3aBenyrouuii. kadeapoii

Pabouas mporpamma paccMOTpeHa M MepeyTBEpXKAeHa Ha 3aceJaHuH Kadeapbl MpUKIaIHON
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[Tpotokom Ne OT « » 20 T.
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