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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

[1K-5 CriocoGeH ympaBisTh MOJyYeHUEM, XpaHEHUEM, niepeaadcii, 00padoTkoi OOIbIIIX
JTAHHBIX.

YK-1 CriocoGeH ocyniecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BBIPA0aThIBATh CTPATETUIO JEHCTBUI.

Pe3ynbpraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NIIK-5.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
0O0JIBIINX JAHHBIX

NIIK-5.2 Hcnonp3yeT MeTOAbl M MHCTPYMEHTBI IIOJYyYEHUS, XPAaHEHHUs, NEepelayd,
00pabOTKH OOJIBIITUX JTAHHBIX

WIIK-5.3 PaspabGarpiBaeT NPEATIOKEHHUS IO TOBBIIICHUIO TMPOU3BOAUTEIBHOCTH
00pabOTKH OOJIBIITUX TAHHBIX

NVYK-1.1 BeiBnser mnpoOJEeMHYI0 CHTyallMi0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsICT €€ MHOIO()aKTOPHBIN aHAJIM3 U JUATHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMaTu3alMio HHOpPMALUU AJIs
OIpeJieNIeHus allbTePHATUBHBIX BAPUAHTOB CTPATETMUECKUX PELICHUN B IPOOIEMHOM CUTYaIUH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUM C yue€TOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

2. 3ama4m 0CBOCHUSA JUCHHUIIMHBI

— OOy4uTh CTYOEHTOB DPa3IMYHBIM METOJIaM OPTraHMU3AIMH BBICOKOIPOU3BOAUTEIBHBIX
BBIYHCIICHHI,

— CopmupoBaTh HaBBIKH HCIOIB30BAHUS PAIUYHBIX IPOTPAMMHBIX HHCTPYMEHTOB IS
OpPraHU3aIMy NapaUICIbHBIX BEIYUCICHUM.

3. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

I[I/ICIII/IHJ'II/IHa OTHOCHUTCA K q)aKy.]'IBTaTI/IBHI)IM JUCHUITJIMHAM.

4. Cemectp(bl) ocBOeHMS U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO AUCHHUILINHE

IIepBb1it cemecTp, 3K3aMEH

5. Bxognable TpOﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

Jljis ycTIenHOro OCBOCHUS JUCHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0/Ie OCBOEHUS 00pa30BaTeIbHBIX IPOrpaMM IPE/IIECTBYIOLIET0 YPOBHs 00pa30BaHuUs.

JUis  yCHemHOro OCBOEHHS JAMCHUIUIMHBI TpeOyloTCsl pe3ysibTarhl OO0y4deHHs IO
cnenyromuM qucuuruinHam: OcHoBbI porpammupoBanus, Opranuzanus OBM.

6. SI3bIK peasm3anmnu

Pycckuit

7. O0beM TUCHUIIIUHBI

OO61mast TpyA0€MKOCTh TUCHHUIUTHHBI COCTaBisieT 3 3.e., 108 yacoB, U3 KOTOPHIX:
-neKnun: 16 4.

-nabopatopusle: 32 u.

O6beM caMOoCTOSTENNbHON padOThI CTY/IEHTA OIpeesieH YIeOHbIM IJIaHOM.



8. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TEMaM

Tema 1. AxTyanbHOCTb, 6a30Bas TEPMUHOJIOTUS U TeHJEHUMHU pa3BuTus. [lapamiennsm
KOMIIBIOTEPHBIX BBIYMCIICHUM.

Kpatkoe conepxanue.

[lonsiTie  BBICOKONIPOU3BOJIUTENBHBIX BBIUMCIICHUM. CrnocoObl  TIOBBIIICHUS
IIPOU3BOJUTEIIBHOCTH  BBIYMCIIUTEIBHOW CcHCTEeMBI. lIOHATHE mapaieNbHBIX BBIYMCICHUN.
[IpyunHBl, MOPOXKAAIOLIME BBIUMUCIUTEIBHBIM  Mapajjiean3M. MyJbTUIIPOLIECCHPOBAHMUE.
Knaccudukanust ypoBHed mnapamienu3ma, mnpemiaoxkenHas [I. TpenuBenom. BekropHas
00paboTka ganHbIX. MHOTO(YHKIIMOHABHAs 00paboTka naHHbIX. KoHBeliep komMaH/I.

Tema 2. ApXHUTEKTypa BBICOKOIIPOU3BOIUTENBHBIX  BBIYMCIUTEIBHBIX  CHUCTEM.
Knaccugukaius BBIMUCIUTEIBHBIX CHCTEM.

Kpatkoe conepxanue.

Knaccudukanus BeraucautenbHbix cucreM @uuaHa. CHCTEMBI C OJHHM TOTOKOM
KOMaHJ M OJHUM IIOTOKOM JaHHbIX. CHUCTEMBI C OAHMM IIOTOKOM KOMaHJ M MHOXECTBOM
MOTOKOB JIaHHBIX. CHCTEMBI C MHO>KECTBOM IIOTOKOB KOMaHJ M OJIHUM IIOTOKOM JIaHHBIX.
CucreMbl ¢ MHOKECTBOM IIOTOKOB KOMAaHJ{ 1 MHOXKECTBOM IIOTOKOB JAHHBIX.

Knaccuukanusi BBIYHCTUTENBHBIX CHCTEM C MHOXKECTBOM IIOTOKOB KOMaHI U
MHOKECTBOM IIOTOKOB JaHHbIX. Cucrembl ¢ pasgensemMod namaTero. CHCTEMBI ¢
pacripeiei€HHON NaMsAThI0. BeIuucauTebHbIe CUCTEMBI C IICHTPATM30BAaHHOM 00IIel MaMSTHIO.
BbruucnurtensHple  cucTeMbl ¢ pacnpenenéHHodM  oOmed  namateo. CuMMmeTpuuHas
MHoromnporneccoprass apxurekrypa. Apxurekrypa CC-NUMA. Apxutektypa COMA.
Apxutexktypa NCC-NUMA. Bpruncinurenu ¢ MacCOBbIM Mapasuiesn3Mom. Knactepsl, UX TUIIBL.

Tewma 3. I'pun-cucrempr. O6a4HBIE TEXHOJIOTHH

Kpatkoe conepxanue.

[Tonsatue rpua-cucreM. CpoiicTBa rpua-cucreM. Kiace 3anad, a¢pekTuBHO pemraeMsix ¢
HOMOIIBI0  rpufa-cucteM. Kiaccupukanus TIpua-CUCTEM C  TOYKM 3pEHHS  BbLIEICHUS
BBIUMCIUTENbHBIX pecypcoB. Ilpumepsr rpun-cuctem. [loHsiTHE OONAYHBIX TEXHOJOTMHA U
BeluncieHni. CBoiicTBa 061auHbIX TexHosnorui. Knaccudukanus o61auHbIX CEpBUCOB 10 TUITY
pecypca, K KOoTopoMmy Impenoctasisiercss aocTyn. Kiaccudukanus o0Ja4HBIX CEPBUCOB IO
Mojenu pa3BépThiBaHusA. TexHomorus oOpabotku paHHbIXx MapReduce. Cerb nocTaBku
conepxkumoro. OOHapyxkeHHe pecypcoB B rpua-cuctemax. (CoOOTBETCTBHE BHUPTYalIbHOU
TONOJIOTUM M anmnapaTHOW apXWUTeKTypbl. CIpaBedJIMBOE PACIPEAEIECHUE DPECYPCOB MEXKAY
MPUIIOKEHUSMHU.

Tema 4. Pacnipenienénnsle ¢ailioBble CUCTEMBI.

[Tonsitue pacnpenenénubpix (ainoBbix cucteM. CBONCTBA pacrpeneia€HHbIX (aiaoBbIX
cucreM. [Ipumeps! pacnpenenéHHbIX (HalIOBBIX CUCTEM.

Tema 5. OOuiue BbIUKCICHUS Ha BUACOKAPTE: apXUTEKTypa COBPEMEHHBIX BUICOKApT U
IporpaMMHbIe HHTEpQEIChI.

[TonsiTrie oOMMX BBIYMCIEHUH Ha BUAECOKApTE. APXUTEKTypa COBPEMEHHBIX BUACOKAPT B
CPaBHEHMHM C apXUTEKTypOHl LEHTpaJbHOTO Ipoueccopa. CpaBHEHHE NPOM3BOAUTEIBLHOCTU
COBpPEMEHHBIX BUJCOKAPT U LIEHTPaAJIbHBIX MporeccopoB. ['paduyeckuit koHBeiiep.
[TporpammMHuble UHTEpdEHCH Ui JOCTyna K BBIYMCIMTEIBHBIM pecypcaM BHICOKapThl, HX
knaccuukanusa. Texnomoruss Nvidia CUDA, e€ apxurektypa u Tumbl namsatd. CrnocoObl
ONTUMU3AIMH TPOrpaMM, HaNMUCAHHBIX ¢ MpuMeHeHueM texHosioruu Nvidia CUDA.

Tema 6. IlporpamMmupoBaHue i  BBICOKONPOM3BOAUTENBHBIX  BBIYUCICHUU.
MeTto10510THs TPOEKTUPOBAHMS NTAPAIIJIENIBHBIX aITOPUTMOB.

[IpoGnembl  mapaulenpHOTO  IPOrpaMMHUpPOBaHusA.  MeTomonorust  OpraHu3aluu
napayuleNapHpIX  BbluuciaeHu  ans SIMD  apxutekTypel. MeTtononorus — opraHu3anuu
napajuieabHbIX BeuuciaeHud st MIMD apxurektypsl. [lokazarenn kadecTBa mapajienbHBIX
METOJIOB.



bubmuorexkn nns oOmena coobmenusimu. MPI (Message Passing Interface). OpenMP
(Open Multi-Processing). [Ipumep mnporpammsl ¢ ucnonb3oBanuem OpenMP. IllaGnonst
3 PeKTUBHON pabOTHI C MamMAThIO. bamaHcupoBKa HArpy3KH B T€TEPOTEHHBIX KJIacTepax.

9. Tekymmii KOHTPOJIb 1O AUCHUIJINHE

Texkymmii KOHTPOJIb MO AUCUUIUIMHE MPOBOIUTCS B (POPME OMPOCOB IO JIEKIIHOHHOMY
MaTepuandy, KOHTPOJIsS BBINOJIHEHUS J1a0OpaTOpHBIX paboT u (Qukcupyercs B dopme
KOHTPOJIbHOM TOYKU HE MEHEE OJTHOT'O pa3a B CEMECTP.

Teoperuyeckue BONpoOChHI:
Tema 1. AkTyanbHOCTb, 0a30Basi TEPMUHOJIOTHS M TEHACHIMH pa3ButHs. [lapamiennsm
KOMIIBIOTEPHBIX BBIYMCICHUI
1. JlaTe onpezneneHue TEPMUHY «BBICOKOIIPOU3BOAUTEIbHBIE BEIUUCICHUSI.
2. Ha3Barh OCHOBHBIC CIIOCOOBI IOBBIIIEHUS MPOU3BOJUTEIBHOCTH BBIUUCINUTEILHON
CUCTEMBI.

3. C 4eM CBsA3aHbI CII0)KHOCTH JaJIbHEUILIEr0 OBBIIIEHHS TAKTOBOM Y4acTOTHI ITpoLeccopa’?

4. Jlatb onpezesnieHue TEPMUHY «MYIbTHUIPOLECCUPOBAHUE.

5. Paccka3aTb 0 BEKTOpHOI 00paboTKe JaHHBIX.

6. Ilpumensercs aM BeKTOpHas 00pabOTKa MJAHHBIX B COBPEMEHHBIX IE€PCOHAIbHBIX
KomrnbloTepax? Ha3BaTh COOTBETCTBYIOIIME TEXHOIOTUHU / PACIIMPEHUS POLIECCOPA.

7. Paccka3aTh 0 MHOTO(YHKITMOHATILHOW 00pabOTKe JaHHBIX.

8. Pacckazarb 0 KOHBelepe KOMaH]I.

9. B uéMm pasHuIa NMKOBOH U pealbHON MPOU3BOAUTEILHOCTH CyIIEpKOMIIbIOTEPA?

10. Kakoil cynepkoMnploTep Ha JaHHBII MOMEHT HMMEET MAaKCHMaJbHYIO IHUKOBYIO

MIPOU3BOIUTEIBHOCTD?

Tema 2. ApxuTekrypa  BBICOKOIPOMU3BOJUTENbHBIX  BBIYUCIUTEIBHBIX  CHUCTEM.
Knaccugukaius BBIYUCIUTEIbHBIX CUCTEM.
1. Tlo xakoMy KpuTepHio KJIacCU(ULUUPOBAHBI  BBIYMCIUTENbHBIE CHCTEMBI B
knaccupukanuu OaunHa?
UYem otnnyarotrcs ot npounx SISD cucremsr?
Yem oTinyarorcs ot npounx SIMD cucremsr?
UYem otnnyarotcs ot npounx MISD cucremsbr?
Yem otiimyarorcs ot npounx MIMD cuctemsr?
UeMm oTIIMYAIOTCS MYJIbTHUIPOLECCOPHI OT MYJIBTUKOMITBIOTEPOB?
Yem omimuarorcst UMA cucremel ot NUMA cucrem?
Uewm otnuyatorces ot npounx CC-NUMA cuctemsbi?
Yem omiinyarorcs ot npounx NCC-NUMA cucremsl?
. UeM otnuuarorces ot npounx SMP cucremsr?
.YeM oTaMyaroTCd OT MPOYUX MYJIBTUIIPOLECCOPHBIX BBIYMCIUTENBHBIX CHUCTEM
KJIacTepbl?

e i A

—_ O

Tema 3. O61auHbIC TEXHOJIOTUH, UX CBOWCTBA U THUIIHIL.

1. Yro Takoe «obIauHbIe TEXHOIOTHU»?

2. Ha3oBuTe OCHOBHBIE CBOWCTBA 00JaUHBIX TEXHOIOTH.

3. B uém npuyMHa MHUPOKOro pacrpoCTpaHEHHs 00JauHBIX TEXHOJIOTUI?

4. Ha3zoBuTe OCHOBHBIE THIbI OOJAYHBIX CEPBHCOB IPU MPOBEACHUH KJIAcCU(UKALMU 10
THUITy NIPEIOCTABIIIEMOIO pecypcea.

[IpuBeanuTte mpuMepsl 00JAUHBIX CEPBUCOB.

ITouemy HaaS (Hardware as a Service, AnmapaTHoe oOecredeHHE KaK CEpBHC) HE
OTHOCHTCS K cpepe 00JauHbIX TEXHOIOTHI?

7. B uém ornuune DaaS ot SaaS?

Sl



9.

10.

Kakue Tumel o0nayHBIX CEPBUCOB MPEIHA3HAYCHBI B TEPBYIO OUYEpelb IS KOHEYHBIX
MoJIb30BaTeNeH, a Kakue 11 pazpadborynkos [10?

Kakue monenu pa3BépTriBaHus 00IaUYHBIX CUCTEM BBI 3HAETE?

C kako# 1enpio co3/1at0Tcs THOpHUaHbIC 00aKka?

Tema 4. O0auHbIe TEXHOIOTHU, NX CBOMCTBA U THIIHI.

1.
2.

Jaiite onpeneneHne «(pyHKIUN BBICIIETO MOPSIKa» B IPOTPAMMUPOBAHUH.

Kakue ¢yHKIMM BBICHIETO TMOpSIKA MCIOJNB3YIOTCA B TEXHOJOTUH OOJAYyHBIX
BerancieHnit MapReduce?

HazoBuTe maru 0606ménnoro anroputma MapReduce.

Kakue TUMBI y3710B CO3AaI0TCS IPU UCIOJIB30BaHMU TexHonorun MapReduce u kakoBo
UX Ha3HauyeHue?

Kakumu XapakTepuCTHKaMHU JOJDKHA 00JagaTh BBIYMCIMTENbHAS 33ja4a, 4TOObI OHA
MorJia ObITh 3P PEKTHBHO peIeHa ¢ MOMOIIbI0 TexHosorun MapReduce?

[IpuBenute mpuMep 3amaud, KOTOpas MOXKET OBbITh YPPEKTHBHO peIIeHa C ITOMOIIBIO
texHonoruu MapReduce?

3anummre curHatypy GyHKmur map() Ha TCEBAOSA3BIKE NPOTPAMMHUPOBAHUS IS
MPUBEAEHHOTO IpUMeEpa.

3anummre curHatypy ¢yHkmuu reduce() Ha ICEBHOS3BIKE MPOTPAMMHPOBAHUS IS
MPUBEAEHHOTO MpUMeEpa.

HazoBute Hanbosee uzBectHrie peanm3anuu MapReduce.

. HJ’IH KaKnX THIIOB BBIYUCIHUTCIIBHBIX CHCTCEM B KHaCCHq)I/IKaHI/II/I dnyuHHA UMEET CMBICHT

MCIIOJIb30BaTh TeXHOJIOTHIO MapReduce?

Tema 5. Pactipenenénusie (ailioBble CHCTEMBI.

Nk v

a—

9.
10.

11.

JaliTe onpenencHue «pacrpeacaéHHon (HaiioBOi CHCTEMBIY.

[aiite onpeneneHue «permKaluy JaHHbBIX).

C KakoM LeIbI0 BBINOIHIETCS PEIUIMKALNAS JaHHBIX ?

KakoBbl cdepbl npuMeHeHus pacnpenenéHHbIX (paiaoBbIx cucteM?

B uém coctouT oTimume pacnpenenéHHON (aiaoBOM CHUCTEMBI OT paclpene’aEHHOro
XPaHWJINILA JaHHBIX?

Kakue pacnpenenéunsle (haitnoBsle cucTeMbl Bbl 3HaeTe?

Onummre npunuun padotsl Google File System.

Yro nmpoucxoautr B Google File System, ecnu y3en AaHHBIX, XpaHALIMH OCHOBHYIO
Konuio (hparmMeHTa Qaiisa, BBIXOIUT U3 CTPOs?

Onwumure npunuun padorsl Hadoop distributed file system.

Uto mpoucxomutr B Hadoop distributed file system, eciu y3en AaHHBIX, XpaHSIIHI
OCHOBHYIO KOMHUIO (hparMeHTa ¢aiisa, BBIXOAUT U3 CTPOs?

HazoBute cxoacta u paznuuns Google File System u Hadoop distributed file system.

Tema 6. [IporpamMmmupoBaHue Il BBICOKONPOU3BOAUTEIBHBIX BBIYMCICHUN. MeTomgonorus
MIPOEKTUPOBAHUS MAPALIEIBHBIX aITOPUTMOB.

l.
2.

HazoBute 0cHOBHBIE TPOOIEMBI MTAPALIETLHOTO TPOTPAMMHUPOBAHUSI.

Pacckaxute 0 METOAOJNOTMM OpraHU3allMM NapajieNbHBIX BbluuciaeHUN s SIMD
APXUTEKTYPHI.

Pacckaxxute 0 METOAOJOrMM OpraHM3alMu NapajuleNIbHBIX BbluKciIeHU mist MIMD
APXUTEKTYPHI.

Ha3zoBuTe OCHOBHBIE TOKA3aTENN KAYECTBA MMAPAIIIETBHBIX METOOB.

Kak cBsi3anbl Mexay co00il Takue MmoKazaTeian Kak yCKopeHHe U 3 (HEeKTUBHOCTb.

Moer 51 3HaUYCHHE YCKOPEHUsS MPEBBIIIATh KOJIUYECTBO IPOLIECCOPOB, UCIIOIB3YEMBIX
JUTS 3aITyCKa MapajuieIbHON TPOrpaMMbI?

Yem oTnyaeTcs CUIbHas MacIITabUPyeMOCTh OT cJ1aboii?



8. Hns dero wucnonb3dyercs Oubnmoreka MPI, kakue OCHOBHBIE BO3MOXKHOCTH
MPEIOCTABIISIET?

9. Yro takoe OpenMP, kakue BO3MOKHOCTH IIPEIOCTaBISAET?
Hmeet 11 cMBICIT BCII0a630BaTh MPI Ha BEIUMCIHUTENAX ¢ OOIIEH NaMATbIO?

OueHOUHBIE MaTepHUajbl TEKYIIEro KOHTPOJIS pa3MelnieHsl Ha caiite TI'Y B pasnmene
«udopmarms 06 oOpa3oBareabHON porpaMme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsinok npoBeeHUsI U KPUTEPUHU OLIEHNBAHUSA MPOMEKYTOYHOH aTTeCTAIUU

DK3aMeH B IIEPBOM CEMECTpe MpPOBOJUTCS B NHCbMEHHO-yCTHOH (opme 10
9K3aMEHAIlMOHHBIM OMIeTaMm.
[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:
Bunbl napanienn3Ma KOMIbIOTEPHBIX BBIYUCICHUN.
Knaccugukanuio BEIMUCIUTENBHBIX cucTeM DIuHHA.
Knaccudukanus MIMD cucrem.
CBoiicTBa U TUIBI 00JIAYHBIX TEXHOJIOTUMA.
TexHomorus pacnpenenéHHbIX BerunciaeHui MapReduce.
Pacripenenéunpie GaillioBbIe CHCTEMBI.
Pacnpenenénnas gaitnosas cucrema Google File System.
Pacnpenenénnas ¢aitnosas cuctema Hadoop distributed file system.
Metoo0orysi OpraHu3aly  HapajulelbHbIX BblUMcieHud mis SIMD, MIMD
ApXUTEKTYP.
10. IToka3arenu kauecTBa MmapajiesIbHbIX METOJIOB.
11. OpenMP u MPI: HazHaueHHEe KaKIOW U3 TEXHOJIOIMM U UX CPaBHUTENIbHBIM aHAIN3

WA bW =

O1eHKa «OTIUYHOY» CTABUTCS, €CIIM CTYJIEHT MOJHOLIEHHO OTBETHJI Ha BOIPOC OWieTa, a
TaKXe Ha JOINOJIHUTENbHBIA BONPOC, TPEOYIOIIMHA aHAIMTUYECKOIO COIOCTABJICHUS 3HAaHUM,
MOJIyYEHHBIX TPU H3YYEHUM PA3JIMYHBIX TEM JaHHOW JUCHUIUIMHBL. OIeHKa «XOpOIIO»
CTaBUTCS, €CIM CTYJIEHT TIOJHOLICHHO OTBETWJ Ha BONpOC Owiera, HO HE OTBETUJI Ha
JOTIOTHUTEbHBIA Bonpoc. OIlleHKa «yIOBJIETBOPUTENIHHO» CTAaBUTCS, €CIU CTYJEHT YacTUYHO
OTBETHJI Ha BOIIPOC OumiieTa.

[Ipu BeIONIHEHNN MeHee TPEX J1abopaTOPHBIX pabOT MaKCHUMallbHas OLIEHKA Ha 3K3aMeHe
— «XOpOoLIOo»

[Ipy BbINOJHEHUMHM MEHEe JABYX JIaOOpaTOpHBIX pabOT OLEHKa Ha 53K3aMeHe —
«HEYAOBIETBOPUTEIBHOY.

OneHouyHble MaTepUalibl ISl IPOBEAEHUS NMPOMEKYTOYHON aTTeCTallMy pa3MeElIeHbl Ha
caire TI'Y B pasgene «MHpopmanus o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHo-MeTOANYECKOE 00ecTIeueHne

a) DJIEeKTPOHHBIA YUEOHBIN KypC MO JUCIHUIIINHE B Cpelie dIEeKTpoHHOTO 00ydueHus iDO -
https://Ims.tsu.ru/course/view.php?id=544420

0) O1leHOYHBIE MaTEPHAIBl TEKYIIEro KOHTPOJIS W TMPOMEKYTOYHOW AaTTECTAIMH TI0
JUCLHUILIINHE.

12. Ilepeyenn yueOHOM quTEPATYpHI M pecypcoB cetu UHTEepHeET

a) OCHOBHas JIUTEpaTypa:

— S. Srinivasan. Cloud Computing Basics electronic resource / New York, NY : Springer
New York : Imprint: Springer, 2014. — 400 c.

— A Ohri. R for Cloud Computing electronic resource : An Approach for Data Scientists.
—New York, NY : Springer New York : Imprint: Springer, 2014. — 336 c.


https://lms.tsu.ru/course/view.php?id=544420

— Zaigham Mahmood. Cloud Computing: Methods and Practical Approaches, — London :
Springer London : Imprint: Springer, 2013. — 259 c.

— K. 1O. boraues. OcHOBBI mapajuienbHOro nporpammupoBanus / MockBa BHUHOM.
JlaGopaTtopus 3nanui, 2013. — 389 c.

— B. II. I'eprens. Teopust u mpakTUKa MapajuieIbHBIX BBIUMCICHUH : yueOHOe mocodue /
Mocksa : Uateprer-YHuBepcurer Mndopmannonusix TexHomornid, 2016. — 426 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— 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. - 280 c.

— Xiaolin Li, Judy Qiu. Cloud Computing for Data-Intensive Applications electronic
resource — New York, NY : Springer New York : Imprint: Springer, 2014. — 226 c.

— Zaigham Mahmood. Cloud Computing electronic resource : Challenges, Limitations
and R&D Solutions — New York, NY : Springer New York : Imprint: Springer, 2014. — 321 c.

— A. B. Jlunes, /. K. boronenos, C. U. bactpakoB. TexHojgoruu napajuiebHOTO
MIPOrPaMMHUPOBAHUS IS ITPOIIECCOPOB HOBBIX apXHTEKTyp — Hikeropockwuii roc. yH-T um. H.
H. JlobaueBckoro — Mocksa : M3a-Bo MockoBckoro yauBepeuteT, 2010. — 572 c.

B) pecypchl cetu MHTepHEeT:

— Obnaunsrii cepsuc: http:// www.ncloudtech.ru

—Crarbst  «buszHec B o0Oiakax. UYem T1o0je3HBI O0OJauHBICE TEXHOJIOTUU IS
npeanpuHuMaress» https://kontur.ru/articles/225

— barypa T.B., Myp3un ®@.A., Cemuu JI.®. O6GnayHble TEXHOIOTUU: OCHOBHbBIE MOHSTHS,
3aa4 W TCHICHIMHM  pa3BUTHS.  http://swsys-web.ru/cloud-computing-basic-concepts-
problems.html

— 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. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil

a) JIMIIEH3MOHHOE ¥ CBOOOHO paclpoCTpaHsieMoe PorpaMMHOe o0ecTieueHue:

— Microsoft Visual Studio Community Edition 2013 (C++), O6ubnuoTeka KIJaccos,
peanusyromias texHonoruto MapReduce (Hanpumep, https://github.com/cdmh/mapreduce). Bee
UCIOJIb3YEMbI€ TPOrPaMMHBIE MPOYKTHI SBIISIOTCS CBOOOJHO PacTipOCTPaHAEMbIMU.

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- ONEeKTPOHHBIN KaTajor Hayynoii 6ubMoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNEeKTpOHHAas o6ubaroTeka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlans — http://e.lanbook.com/
— OBC KoncynbranT ctynenta — http://www.studentlibrary.ru/
— O6pa3oBatenbHas miaardopma FOpaidt — https://urait.ru/
— OBbC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

AYIlI/ITOPI/II/I IJIg TIPOBCACHU AL 3aHATHH JICKIIMOHHOI'O THUIIA.
AYJII/ITOpI/II/I IJid IpOBCACHHUA 3aHATHH CCMHUHAPCKOI0 THIIA, HWHIAWBUIAYAJIBHBIX H
TpYHIIOBBIX KOHCYJ’IBT&I.IHIE, TCKYIICTO KOHTPOJIA U HpOMG)Ky’TO‘IHOfI aTTeCTalu.


http://swsys-web.ru/cloud-computing-basic-concepts-problems.html
http://swsys-web.ru/cloud-computing-basic-concepts-problems.html
https://hadoop.apache.org/docs/r1.2.1/mapred_tutorial.html

[TomernieHust [UIsi CaMOCTOSITENIbHONW pabOTHl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKON U
JOCTYNOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00Pa30BaTEeNbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jnis  mpoBeneHus 1a0OpaTOpHBIX paboT TPeOYIOTCS KOMIBIOTEPHI, OCHAILEHHbIE
JTMCKpeTHBIMU BHIeokapTamu ¢pupmbl Nvidia ¢ monaepskkoit TexHoiorun CUDA.

15. Undopmanus o pazpadoTyukax

Hpyxunun [lennc BsuyecnaBoBuY, KaHJI. TEXH.HAyK, JOLEHT Kaeapbl TEOPETUUECKUX
OCHOB MH()OPMaTHKH.



