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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbto ocBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

I[IK-3  CnocoGeH  OCyWIECTBIATH  HAYYHO-UCCIENOBATEIbCKHE M OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK MPH HUCCIEI0BAHUN CAMOCTOSITENIbHBIX TEM, TaK U pa3paboTKu
10 TEMaTUKE OpraHU3al|H.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HIIK-3.1 OcymectBisieT mnpoBeaeHHe padoT 1Mo o00paboTKe W aHaJIM3y Hay4dHO-
TEXHUYECKOH MH(OPMAIMH U Pe3yIbTaTOB HCCIeIOBAHUN

2. 3agauy ocBOEHHS JUCIHUILINHBI

— OOy4YuTh CTYIEHTOB Pa3IMYHBIM METOJaM OpraHU3AlMH BBICOKOIPOU3BOIUTEIBHBIX
BBIUMCIICHHI,

— ChopmupoBaTh HaBBIKH MCTIOIB30BAHUS PAIUIHBIX IPOTPAMMHBIX HHCTPYMEHTOB IS
OpraHU3aIMH MapauIeIbHBIX BEIYUCICHUH.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «Jlucuuminaet (MoLynm).

JlucuuruiiHa OTHOCUTCS K d4acTh 0O0pa3oBaTeNbHOW MporpamMmsbl, (popMupyemoit
y4acTHUKaMU OO0pa30BaTelIbHBIX OTHOLICHHM, TMpejuiaraercs oOydalomuMcs Ha BbIOOD.
JucuunimHa BXoauT B Moysib Moayib «BBelleHHE B HCKYCCTBEHHBIN MHTEIJIEKT.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM 110 AUCHHUIINHE
BoceMoii cemectp, sK3aMeH

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEIIHOro OCBOCHMsI JUCLUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
cnenyromuM agucuuminiam: OcHoBbI mporpammupoBanus, Opranuzanus OBM.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUUILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-Jexkuuu: 16 4.
-naboparopusie: 32 u.

O06beM caMOCTOATENILHON padOThI CTY/IEHTA ONIpeieNieH YIEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCUUILVIMHBI, CTPYKTYPUPOBaHHOE M0 TeMaM

Tema 1. AxTyanbHOCTh, 0a30Basi TEPMHUHOJIOTHS U TE€HACHUMU pa3Butud. [lapannenusm
KOMIIBIOTEPHBIX BBIYMCIIEHUM.

Kpatkoe conepxanue.

[lonsiTiE  BBICOKONPOM3BOAUTENBHBIX  BBIYMCICHUM. CnocoObl  TOBBIIIEHUS
MPOU3BOJUTENILHOCTH BBIYUCIUTEIBHOW cHucTeMbl. llOoHATHE mMapaienbHbIX BBIYUCICHUN.
[TpyunHBl, NOPOXKJAIOLIME BBIUUCIUTEIBHBI  Mapajiean3M. MyJbTUIIPOLIECCUPOBAHMUE.
Knaccudpukanus ypoBHell mnapamienusma, npemioxenHas I[I. Tpenusenom. Bekrtophas
00paboTka gaHHBIX. MHOrOo(yHKIIMOHAIbHAs 00paboTka naHHbIX. KoHBeliep kKoMaH/I.



Tema 2. ApXUTEKTypa BBICOKOIIPOM3BOAUTEIBHBIX  BBIYUCIUTEIBHBIX  CHCTEM.
Knaccudukanus BbIYUCIUTETbHBIX CHCTEM.

Kpatkoe conepxxanue.

Knaccudukanusa soruncautenbHbix cucteM @OnunHHa. CHUCTEMBI ¢ OAHUM IOTOKOM
KOMaHJ M OJHUM IIOTOKOM JaHHbIX. CHUCTEMBI C OJAHMM IOTOKOM KOMAaHJI U MHOXECTBOM
MOTOKOB JIaHHBIX. CHCTEMBI C MHOXKECTBOM IIOTOKOB KOMAaHJ M OJIHUM IOTOKOM JIaHHBIX.
CucreMbl ¢ MHOKECTBOM ITIOTOKOB KOMAH]I 1 MHO)KECTBOM IIOTOKOB JIaHHBIX.

Knaccudukanus BBIYMCIUTENBHBIX CHCTEM C MHOXECTBOM IIOTOKOB KOMaHA H
MHOKECTBOM IIOTOKOB JaHHbIX. Cucrembl ¢ paszgensemMod namsaThio. CHCTEMBI C
pacnpeneiéHHON MaMAThI0. BrIuncInTEIbHBIE CUCTEMBI C LIEHTPATU30BaHHOM 00IIEeH MaMsThIO.
BbluucnutenbHble  CUCTEMBI ¢ pachpenenéHHoi  oOmerd  mamsaTteio.  CHUMMeTpuvHas
MHoromporeccopHas apxutekrypa. Apxurektypa CC-NUMA. Apxurektypa COMA.
Apxutekrypa NCC-NUMA. BeruncnuTenu ¢ MacCOBBIM Hapaiienu3MoM. Kiactepbl, UX THIIHL.

Tewma 3. I'pun-cucrembr. O6a4yHbBIC TEXHOJIOTHH

Kpartkoe conepxxanue.

[Tonsitue rpua-cucrem. CBoiictBa rpua-cucteM. Knace 3anad, 3(eKTUBHO peliaeMbIX C
NOMOIIBI0  rpuA-cucteM. Kiaccupukamuss TPUA-CUCTEM C TOYKM 3PCHHS  BBIICICHUS
BBIUMCIUTENBHBIX pecypcoB. [lpumepsr rpun-cuctem. [loHsiTHE OOMAYHBIX TEXHOJOTHHA U
BblurciaeHuil. CoiicTBa 00sauHbIx TexHoioruil. Kiaccupukanns o0aauHbIX CEPBUCOB MO THUILY
pecypca, K KOTOpoMy mpenocraBisieTcss aocTyn. Krnaccudukanus oO0Ja4HBIX CEPBUCOB IO
Mojenu pa3BEpThiBaHUSA. TexHomorus o0paboTku maHHBIX MapReduce. Cerb gocTaBKu
conmepxkumoro. OOHapyxkeHHEe pecypcoB B rpua-cuctemax. (CoOOTBETCTBUE BUPTYaIbHOU
TOMOJIOTUM U anmnapaTHOW apXuTeKTypbl. CrpaBemsIMBOE pACIPEAEICHUE DPECYPCOB MEXKAY
MPUIIOKEHUSIMHU.

Tema 4. Pactipenenénnsie GailioBble CUCTEMBI.

[Tonstue pacnpenenéHubix (aitnoBsix cucteM. CBoOHCTBa pacnpeaenéHHbIX (alIoBbIX
cucteMm. [Ipumepsl pactipeneiéHHbIX (HalIOBBIX CHCTEM.

Tema 5. OOmue BbIUKCICHUS Ha BUACOKAPTE: apXUTEKTypa COBPEMEHHBIX BUICOKApPT U
pOTpaMMHBIE HHTEP(EICHI.

[TonaTHe o0MMX BBIYUCIECHUM Ha BUAEOKapTe. APXUTEKTypa COBPEMEHHBIX BUJCOKAPT B
CPaBHEHMHM C apXUTEKTYypOHl LEHTpalbHOro Impoueccopa. CpaBHEHUE TNPOU3BOAUTEIBHOCTH
COBPEMEHHBIX BUICOKApT U LIEHTPAIBHBIX MpoleccopoB. [ paduueckuii KoHBeiep.
[IporpaMMHble HMHTEpQEiCchl i1 JOCTyNa K BBIYUCIUTEIBHBIM pECypcaM BHJIEOKApThI, HUX
wiaccudukamus. Texuomorust Nvidia CUDA, e€ apxutektypa W Tumbl mamstd. CrocoObr
ONTUMHU3AIMH [TPOrPaMM, HalmMCaHHBIX ¢ mpuMeHenneM texHooruu Nvidia CUDA.

Tema 6. IIporpammupoBaHue s  BBICOKOIIPOM3BOJAUTENBHBIX  BBIYHUCICHUH.
MeTto10510THs TPOEKTUPOBAHMS TTAPAIIIENIbHBIX aITOPUTMOB.

[Ipobnembl  mapajuleIbHOTO  HIPOTPaMMHUPOBAHMSL. Metoponoruss  opraHu3auu
napayiensHeix  BerumciaeHnid  ans SIMD  apxurektypel.  Mertomoniorusi  OpraHU3aINH
napamiensHbelx BeluuciaeHui s MIMD apxurtektypsl. [Tokasarenu kauecTBa napajuleidbHbBIX
METO/]IOB.

bubnuorekn mis oomena coobmienusmu. MPI (Message Passing Interface). OpenMP
(Open Multi-Processing). Ilpumep mporpammbl ¢ ucrnonb3oBanueM OpenMP.  11laGmoHsr
3¢ deKkTUBHON pabOTHI ¢ MaMAThI0. banaHcHpoBKa HAarpy3KH B Te€TEPOreHHBIX KilacTepax.

9. Tekymuii KOHTPOJIb O AUCHUILIUHE

Texymuit KOHTPOIb MO JUCIUILIMHE MPOBOAUTCS B (hOpMe BOMPOCOB MO JIEKIIMOHHOMY
MatepHaiy, J1abopaTopHbBIX paboT U ¢ukcupyercs B (opMe KOHTPOJIBHOW TOUYKM HE MeHee
OJIHOTO pasa B CEMECTP.

Bomnpocsl 111 NIpOMeKyTOYHOM aTTeCTalMu:



Tema 1. AkTyanbHOCTb, 0a30Bas TEPMUHOJOTHS M TEHACHIMH pa3BuTus. [lapamiennsm

KOMITBIOTCPHBIX BBIUMCIICHHI

1.
2.

o oA W

© o~

10.

JlaTb onpesienieHne TEPMUHY «BBICOKOIIPOU3BOIUTENIBHBIE BBIYMCICHUS Y.

HazBarb oOCHOBHBIE CHOCOOBI TOBBIIMICHUS MPOU3BOJIUTEIBHOCTH BBIYUCIUTEIBHON
CUCTEMBI.

C yeM CcBA3aHBI CII0)KHOCTH JJaJIbHEHIIEr0 NOBBIIIEHHS TAKTOBOM 4acTOTHI Iporeccopa’?
Jlatb onpesienieHne TEPMUHY «MYJIbTUIIPOLECCUPOBAHUE.

Pacckazatb 0 BeKTOpHOIT 00paboTKe TaHHBIX.

[Ipumensiercs M BEKTOpHAas 0OpabOTKa JaHHBIX B COBPEMEHHBIX IEPCOHAIBHBIX
KoMIbloTepax? Ha3BaTh COOTBETCTBYIOIINE TEXHOJIOTHH / PACIIMPEHHUSI ITPOLIECCOopa.
Pacckazath 0 MHOTOYHKIIMOHAIBHON 00pa0OTKE TaHHBIX.

Pacckazars 0 KOHBeliepe KOMaH/I.

B uém pazHuIIa TUKOBOI U peabHOM MPOU3BOIUTEIBHOCTH CYIIEPKOMITbIOTEpA?

Kakoil cynepkoMnbroTep Ha JaHHbII MOMEHT HMEET MAaKCUMaJbHYH) MHKOBYIO
IIPOU3BOIUTEIBHOCTD?

Tema 2. ApXI/ITCKTypa BBICOKOITPOHU3BOJAUTCIIBHBIX BBIYHMCIINTCIBbHBIX CUCTEM.
KJ'IaCCI/I(bI/IKaI_[I/IH BBIYUCINTCIIBHBIX CUCTCM.

1.

RROoo~NO kw0

0.
1.

[lo xakoMy KpUTEpUIO KJIACCH(PUIMPOBAHBI  BBIYHUCIHUTENBHBIE  CHUCTEMBI B
knaccudukanuu OnunnHa?

Yem otiinyarorcs ot npounx SISD cucrembr?

UYewm otnuyatoresa ot npounx SIMD cucremsi?

Yem orimmuarotes ot mpounx MISD cucremsr?

UYewm otauyarorcs oT npounx MIMD cucrembr?

YeM 0TIHYAIOTCS MYJIBTHIIPOLIECCOPHI OT MYJIbTUKOMITHIOTEPOB?

UYem otnnyarorcst UMA cucremsr ot NUMA cuctem?

Yem orimmuarotes ot npounx CC-NUMA cucrembr?

UYewm otnuyarorcs oT mpounx NCC-NUMA cuctemsbi?

Yem ormimmyarotes ot mpounx SMP cucremsr?

UeMm OTIMYAOTCS OT TMPOYUX MYJIBTUIPOLECCOPHBIX BBIYUCIUTEIBHBIX CHCTEM
KJIacTephi?

Tema 3. O06nauHbIe TEXHOJIOTHH, UX CBONCTBA U THIIEI.

1.

2.
3.
4

o

~

9.
10.

UYro Takoe «00JIauHbIe TEXHOIOTUN»?

HazoBuTe 0cHOBHBIE CBOIICTBA 00JIAYHBIX TEXHOJIOTHUH.

B 4uéM npuymHa MHUPOKOro pacnpocTpaHeHHs 00JauHbIX TEXHOJIOTHI?

Ha3zoBuTe OCHOBHBIE THIBI OOJIAYHBIX CEPBHCOB NMPU TPOBEIEHUH KIacCH()UKAIUH IO
TUITY IPEAOCTABIIIEMOI0 pecypca.

[TpuBenuTe mpuMepbl 00JAUYHBIX CEPBHCOB.

[Touemy HaaS (Hardware as a Service, AmmapaTHoe oOecliedeHHE KakK CEepBHC) HE
OTHOCHTCS K cpepe 00JauHbIX TEXHOIOTHI?

B uém orinume DaaS ot SaaS?

Kakue THIBI 00auHBIX CEPBHCOB MPEIHA3HAYCHBI B MEPBYIO OYepedb I KOHEUHBIX
MoJIb30BaTesei, a kakue /i pa3padboTunkon [10?

Kakne monenu pa3BépThIBaHMs 00JAUHBIX CHCTEM BEI 3HaeTe?

C xakoil 1enpio co3aarTcs THOpUIHbIE 06IaKa?

Tema 4. O6na4yHbIe TEXHOJIOTHU, UX CBOWCTBA U THUIIHL.

1.
2.

Jaiite onpeneneHre «(pyHKINU BBHICIIETO TIOPSIKa» B IPOrPaMMHPOBAHUH.

Kakne ¢yHKIMH BBICHIETO TOpPSJIKA HCIOJNB3YIOTCS B TEXHOJOTMM  OOJauHBIX
Beruucienuit MapReduce?

HazoBuTe maru 0606ménnoro anropurma MapReduce.



10.

Kakue Tumbl y3710B CO37al0OTCs MPH UCIIONIL30BaHUM TexHoioruu MapReduce u kakoBo
UX Ha3HauyeHue?

Kakumu XapakTepuUCTHKaMHU JOJDKHA 00JanaTh BBIYMCIMTENbHAS 3a7a4ya, 4TOObI OHA
Mor1a ObITh 3((EKTUBHO PelIeHa ¢ MoMOIIbio Texnomoruun MapReduce?

[TpuBenure mpumep 3amaud, KOTOpas MOXKET OBbITh APPEKTHBHO pEIICHA C ITOMOUIBIO
texnonoruu MapReduce?

3anumuTte curHarypy GyHKIuE MmMap() Ha TCEBOOSI3bIKE MPOrPaMMHUPOBAHHS IS
MPUBEAEHHOTO IpUMeEpa.

3anumure curHatypy ¢yHkuuu reduce() Ha ICEBAOSI3BIKE MPOrPAMMHUPOBAHUS IS
MPUBEAEHHOTO IpUMeEpa.

HazoBute Hanbosee u3BectHbie peanuszanun MapReduce.

JlJig KakuX TUIIOB BBIYMCIUTENBHBIX CHCTEM B Kiaccudpukauuu DIMHHA WUMEeT CMBICI
MCIOJIb30BaTh TexHosIorHi0 MapReduce?

Tema 5. Pactipenenénubie ¢aiiyioBble CUCTEMBI.

agrwpdE

~No

9.
10.

11.

JatiTe onpeneneHue «pacrpeacaéHHon (HaisioBOil CHCTEMBIY.

[aiite onpeneneHue «permKaiuyl JaHHbBIX).

C Kakol 1ebI0 BBITOJIHIETCS peryInKalus JaHHbIX ?

KakoBsI cdepbl mpruMeHeH!s pactpeieEHHbIX (aiIoBbIX CHCTEM?

B uéMm cocTout oTiamume pacnpenci¢éHHON (aiIoBOMH CHUCTEMBI OT pacHpeAcIéHHOTO
XPAHUJIUIIA JAHHBIX ?

Kakwue pacnpenenénnsie (aiioBble CHCTEMBI Bbl 3HaeTe?

Onwumure npunun padbotst Google File System.

UYro mpoucxomutr B Google File System, ecnu y3en AaHHBIX, XpaHSIIUNA OCHOBHYIO
Konuio pparmenTa ¢aiina, BBIXOAUT U3 CTPOS?

Onumure npunimn padorsr Hadoop distributed file system.

Uro npoucxomur B Hadoop distributed file system, eciu y3en maHHBIX, XpaHSIIAN
OCHOBHYIO KOMHIO pparmeHTa (paiina, BBIXOJUT U3 CTPOs?

HazoBute cxoxacrsa u pasnuuus Google File System u Hadoop distributed file system.

Tema 6. [IporpammupoBaHue Il BEICOKOPOU3BOIUTEIBHBIX BBIYHCICHUM. MeTomonorus
MIPOEKTUPOBAHUS NMAPAIIETBHBIX aITOPUTMOB.

1.
2.

3.

oA~

~

10.

HazoBure ocHOBHBIE TPOOIEMBI TApAIIEIBHOIO IPOrPaMMHUPOBAHHUS.

Pacckaxkxute 0 METOAOJOTMHM OpraHU3alUd NapajuleNbHBIX BblUUCIeHUN s SIMD
APXUTEKTYPHI.

Pacckaxxure O METONOJOTMM OpPraHU3alMM MNapaJuIeIbHbIX BbluMcieHud mis MIMD
APXUTEKTYPHI.

Ha3oBuTe OCHOBHBIE TOKA3aTeNN KaueCTBA MMapajliesIbHbIX METOJIOB.

Kak cBsi3anbl Mexay co00il Takue moka3arenau Kak yckopeHue 1 3pHeKTUBHOCTb.

MoskeT 1 3HaueHHe YCKOPEHHUs MPEBbIIIATh KOJIMYECTBO MPOLECCOPOB, UCIIOIb3YEMBIX
JUTS 3aITyCKa MapajieIbHON TPOrpaMMbl?

Yem oTnyaeTcs CUIIbHAsI MacIITAOUPYEeMOCTh OT cllaboi?

Hns  yero wucnosb3yercs Oubnmorexka MPI, kakue OCHOBHBIE BO3MOMXHOCTH
npeaocTaBiser?

Yro takoe OpenMP, kakre BO3MOXHOCTH MTPEIOCTABIISCT?

HNmeet au cMbica ucnoab3oBath MPI Ha BerunciuTensx ¢ oOme naMarsio?

OueHouHbIE MaTepHUajabl TEKYIIEro KOHTPOJA pa3MemieHsl Ha caiite TI'Y B pasnene

«Mudopmarms 06 oOpazoBarenbpHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAluH

OK3aMeH 0 OKOHYaHMU HW3y4eHMsI Kypca IMpPOBOIUTCS B NMHUCBMEHHO-YCTHOH (opme.
Jlomyckom 10 sK3aMeHa SIBJISIETCS BBIIIOJIHEHUE JBYX J1a00paTopHbIX padot. IIpu BeimonHeHuu
MeHee TpEX JabopaTOpHBIX PabOT MakcHMaibHas OLIEHKA Ha SK3aMeHe — 4.

[IpumepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB!
Buas! napajuienn3mMa KOMIbIOTEPHBIX BBIYMCIICHUM.
Knaccudukanuio BoIYMCIUTENbHBIX cucteM OInHHA.
Knaccudukanus MIMD cuctem.
CBolicTBa U THUIIBI O0JIAYHBIX TEXHOJIOTUH.
TexHomnorus pacrpenenéHHbIX Beranciaenuit MapReduce.
Pacnipenenénnpie (hailsioBbIC CHCTEMBI.
Pacnpenenénnas ¢aitnosas cuctema Google File System.
Pacnpenenénnas daitnosas cucrema Hadoop distributed file system.
Mertononoruss  OopraHuM3allMM  HapauledbHBIX  BbluMciaeHuit g SIMD, MIMD
APXUTEKTYP.
. ITokazaTenu kauecTBa napauielbHbIX METO/I0B.
. OpenMP u MPI: HazHaueHne KaxJ10i U3 TEXHOJOTUM U UX CPABHUTENbHBINA aHAJIU3.

CoNoOR~WNE

P
= O

O11eHKa «OTJIUYHO)» CTABUTCS, €CIIM CTYJACHT MOJHOIICHHO OTBETHJI Ha BOMPOC OWiera, a
TaK)Ke€ Ha JIOMOJHUTEIBHBIN BOIPOC, TPEOYIOUIMN AHAIUTUYECKOTO COIMOCTABJICHUS 3HAHWM,
MOJYYEHHBIX NPU HU3YYCHHUH Pa3IMYHBIX TEeM JJaHHON JAUCHUIUIMHBL OIEHKa «XOPOII0)
CTaBUTCS, €CJIM CTYACHT IIOJHOICHHO OTBETHJ Ha BONpPOC OWiera, HO HE OTBETWJ Ha
JIOTIOJTHUTEIBHBIN BoOIpoc. OlLEHKa «yIOBJICTBOPUTEILHO» CTABUTCS, €CJIA CTYJACHT YaCTHYHO
OTBETHJI Ha BOIIPOC OMIIeTA.

OneHouyHble MaTepuallbl JUIsl IPOBEACHUS IIPOMEKYTOUHOM aTTeCTallMd Pa3MEIIEeHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTelbHOW  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOANYECKOE 00eceueHne

a) DIIEKTPOHHBIN YUeOHBIA KypC IO TUCIUILUIMHE B DJICKTPOHHOM yHHUBepcutere «LMS
IDO»

0) OnleHOYHBIE MaTepHalibl TEKYHIEr0o KOHTPOJIS M TMPOMEXKYTOYHOM aTTECTAllUU I10
TUCITUTLINHE.

B) MeToaudeckue yKa3aHus 10 MPOBEICHHIO TaOOpaTOPHBIX PaboT.

r) MeToaudeckue yka3aHusl 10 OpraHU3aIii CaMOCTOSATEIbHON PabOThI CTYACHTOB.

12. Mlepeuyens y4yeOHOI TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHasI JTUTEpaTypa:
— S. Srinivasan Cloud Computing Basics electronic resource New York, NY
: Springer New York : Imprint: Springer, 2014
— A OhriR for Cloud Computing electronic resource : An Approach for Data
Scientists New York, NY : Springer New York : Imprint: Springer 2014
— Zaigham Mahmood Cloud Computing: Methods and Practical Approache
London : Springer London : Imprint: Springer XVII, 347 p. 97 illus.: online resource, 2013

0) JOTNOHHUTENBHAS TUTEpaTypa:



— Christoph Fehling, Frank Leymann, Ralph Retter, Walter Schupeck, Peter Arbitter
Cloud Computing Patterns electronic resource : Fundamentals to Design, Build, and Manage
Cloud Applications  Vienna : Springer Vienna : Imprint: Springer 2014

— Xiaolin Li, Judy Qiu Cloud Computing for Data-Intensive  Applications
electronic resource  New York, NY : Springer New York : Imprint: Springer 2014

— Zaigham Mahmood Cloud Computing electronic resource : Challenges,
Limitations and R&D Solutions New York, NY : Springer New York : Imprint: Springe
2014

B) pecypchbl cetu HTepHerT:

— MapReduce Tutorial https://hadoop.apache.org/docs/r1.2.1/mapred_tutorial.html
— HDFS Architecture Guide
https://hadoop.apache.org/docs/r1.2.1/hdfs_design.html

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMIEH3MOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE ITPOrpaMMHOE 00eCIeUeHHE:

— Microsoft Visual Studio Community Edition 2013 (C++), 6u0roTeka Ki1accos,
peanusyromias TexHojoruto MapReduce (wampumep, https://github.com/cdmh/mapreduce). Bee
HCIIOJIb3yEMBIE POrPAMMHBIE ITPOIAYKTHI SBJSIOTCSA CBOOOIHO PACIIPOCTPAHIEMBIMHE.

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTaJjor Hayunoit 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

Ayautopun A IPOBECHHS 3aHATHI JIEKIIMOHHOTO TUTIA.

Ayautopuu A0S TPOBEICHHS 3aHITHH CEMHHAPCKOTO THIIA, WHIUBHIYAIbHBIX U
TPYIIOBBIX KOHCYJIBTALUH, TEKYIET0 KOHTPOJIS U IPOMEKYTOYHOH aTTECTAIHH.

[Tomerienust st cCaMOCTOATENBHONW PaOOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOU
JIOCTYIIOM K CeTH MHTEepHET, B 2JIEKTPOHHYIO HWH(pOPMAIIIOHHO-00Pa30BaTeNbHYIO CPEday M K
UH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

JIns mpoBeneHuss 1abOpPaTOPHBIX PadOT TPEeOYIOTCS KOMITBIOTEpPHI, OCHANIEHHBIC
JMCKpeTHBIMU BHcokapTamMu Gupmbl Nvidia ¢ moanepsxkoit texHonoruu CUDA.

15. Uudopmanust o pazpadoTyukax

Hpyxunun Jlenuc BsdecnaBoBuY, K.T.H., JOLEHT Kadeapbl TEOPETHUUYECKHX OCHOB
UH(OPMATUKH, JOLEHT
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