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Pabouas mporpamma AMCUUIUIMHBI (MOAyJsl) pa3paboTaHa B COOTBETCTBHM C CAMOCTOSITENBHO
ycraHoBieHHBIM MI'Y oOpasoBarensubiM ctangaprom (OC MI'Y) mis peann3yeMbIX OCHOBHBIX
npodeccHOHATIBHBIX 00Pa30BaTENbHBIX IPOrpaMM  BBICIIEr0 00pa3oBaHUsA IO HAlpaBJICHUIO
noarotoBku 02.04.02 "dyHnmameHtambHas WHPOpMaTHKAa W HWH(POPMAIMOHHBIE TEXHOJIOTHH"
nporpaMMmel Maructparypsl - npukaz MI'Y 30 asrycra 2019 roma Ne 1054 (B pemakuuu npukasza

MI'Y ot 11 centsi6pst 2019 roma Ne 1109)



1. IEJIM ¥ 3AJIAYM TUCIUTIINHEI

1.1. HeassMu JUCHUATNJINHBI

O3HaKkOMJIEHHE ¢ OCHOBHBIMU HPUHIMIIAMU ¥ KOHLEMIUAMH HH()OPMAIIMOHHBIX TEXHOJIOTUH B
KOHTEKCTE Mera-CalHC YKCIIEPUMEHTOB.

ITonuManue BaXKHOCTH HCIOJIB30BAHUSA BBIYMCINTENBHBIX MOIMHOCTEHW M IPOIPaMMHOIO
obecnieueHus 1J11 00pabOTKU, MOAETUPOBAHUS U aHAJIN3A JAHHBIX B HAYYHBIX SKCIIEPUMEHTAX.
M3yueHre COBPEMEHHBIX MOJXO/I0B, aJITOPUTMOB M CUCTEM OOpabOTKM U YIpaBJICHUS,
00pabOTKM M aHalM3a JaHHBIX, pa3paOOTaHHBIX Ul CO3/aHUS M 3allyCKa KPYIHBIX HAyYHBIX
YCTaHOBOK.

IToHMMaHue NPUHIUIIOB MHTETPALMA TE€TEPOrCHHBIX BBIYMCIUTENBHBIX PECYPCOB B EIUHYIO

kubepuHppacTpykTypy.

1.2. 3amauyu IMCHUILIAHBI:

Omnwucanue u pacCMOTPEHUE MeTa-CaliHC SKCIIEPUMEHTOB, UX 0COOCHHOCTEH U TEXHOJIOTHIECKOM
0a3bl.

Paccmotpenue koHuenuuii pacrnpeaeneHHbx Beraucienuid, Takux kak Grid u Cloud Computing,
a TaKKe M3Y4YeHHE BOIIPOCOB BUPTYAIU3alUU PECYPCOB U MUKPOCEPBUCHON apXUTEKTYPHI.
W3yueHne cucTeM paclpeneieHHOro XpaHEHHs IaHHBIX, HCIOJB3YEeMbIX B KPYIHEHIINX
HAYYHBIX SKCIIEPUMEHTAaX, U HCCIIEJOBAHNE METOJIOB YIIPABJICHHUS OONBITNMH JTaHHBIMH.
[IpenocraBienne omucaHUs CHUCTEM MOHHUTOPHHIA BBIYUCIUTENbHBIX HWHQPACTPYKTYp B
KPYIIHBIX SKCIIEPUMEHTAX.

bazoBerii  0030p COBpPEMEHHBIX  MHTEIUICKTYaJBbHBIX  METOJOB  OOpabOOTKHM  JaHHBIX,
UCIOJIb3YEMBIX B 001acTU (DU3UKHU BBICOKUX SHEPTHUH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

A. Uadopmanust 00 00pa3oBaTeIbHOM CTAHAAPTE U Y1eOHOM IJIAHE.

Tun Crangapra: maructp ¢unuana MI'Y B CapoBe, yueOHBIH I1aH MarucTpaTypsl,
— HamnpasJjeHHe NoAroToBku «dyHnameHTaabHas HHPOpMATHKA U UH(POPMALIMOHHBIE

TCXHOJIOTHHN»,

— HauMeHOBaHHe y4eOHOro nmiana «CynepKoMIIbIOTEpHbIE TEXHOIOTUH U (yHIaMEHTalIbHAs

nH(pOpMaTUKA»

b. MecTo 1UCHUIJIMHBI B 00pPa30BaTe/IbHOM CTAHIAPTE U Y4eOHOM IJIaHe:

BAPUATUBHAS YaCTh;
0JIOK TUCIMILIMH: TPO(ECCUOHATIbHBIN,;
Kypc — 2.

cemectp — 4.

B. [lepeyeHb AUCHUNJIMH, KOTOPbIE J0JKHbI ObITh OCBOEHBI /115l HA4aJIa OCBOCHUS TaAHHOM
AUCHUILIUHBL: «TEeXHOIOrnM CynepKoOMIBIOTEPHOr0 KoauzaitHay, «[lapannenbHoe mporpaMMUpPOBaHUEY,
«[TapannenbHble METOIBI PEIICHUS 3a7a9».

KpOMC TOro, ydalmuecda JOJDKHBI BJIaICTh AQHTJIMMCKUM S3BIKOM Ha YPOBHE Intermediate u BeImIE.

I'. O6mas TpyA0eMKOCThb (B aK. 4acax u 3a4eTHBIX eauanIax): 108 ak. 4., 3 3a4. ex.



3. IEPEYEHb KOMIIETEHIIN, ®OPMUPYEMBIX B PE3YJbLTATE OCBOEHUSA

JUCHUIIVIMHBI

Komnerenunn

PesyabTaTnl 00yyeHus

VK-3. Crnocoben
pa3palaThIBaTh, Pean30BbIBATh
U YIIPaBJIATH IIPOEKTOM Ha BCEX
JTanax ero YKU3HEHHOI'0 IIMKJIIA,
[peayCcMaTpuBaTh U yYUTHIBATh
POOJIEMHBIC CUTYAIlMHA U PHCKH
MIPOEKTA.

3HaTh

OpPraHU3alMOHHBIE CTPYKTYPbI IPOEKTHOM ESITEIHbHOCTH;
METO/IbI aHaTM3a HHPOPMAITUH.

YMmerhb:

paboTaTh ¢ HOPMAaTUBHO-TIPABOBBIMH U HAyYHBIMU
HWCTOYHUKAMH WH(POPMAIIUH.

Baanern:

CHUCTEMOU MOHSATHM, XapaKTEPU3YIOIINX OTIUYUS B CUCTEMAX
Hay4HbIX TUIIOTE3 U HAYYHBIX METOJIOB; HABBIKAMU U
TOTOBHOCTBHIO K CAMOCTOSITEJIbHOMY BBITTOJTHEHUIO 33 IaHUH.

YK-5. CnocobeH npuMeHsITh
COBPEMEHHbBIE
KOMMYHHKaTHBHbIE
TEXHOJIOTHH, B TOM YHUCJIE Ha
MHOCTPAHHOM SI3bIKE
(MHOCTpaHHBIX fA3bIKaX ), AJIs
aKaJeMUYECKOro 1

3HaTh

METOJIbl ¥ TEXHOJIOTUM HAyYHOH KOMMYHHKAIIUU HA
AHTJIMICKOM M PYCCKOM SI3bIKaX; 0COOCHHOCTH MPEICTABICHHSI
pe3yabTaTOB HAYYHOU JCATEIBHOCTH B YCTHON M MMUChMEHHOM
dbopme (popmupoBanre IpohecCUuOHATHLHOM
KOMMYHUKATHBHON KOMITETCHIIUH ).

Ymersb

TOTOBHTH ITYOJUKAIMH, IPOBOIUTH MIPE3CHTAIMH, BECTH
JMCKYCCHH U 3aIlUIIATh MPEACTABICHHYI0 paboTy Ha

npo¢ecCHOHATBHOTO .
. AHIJIMHACKOM S3BIKE.

B3aUMO/ICHCTBUS.

Baagern

TEPMHUHOJIOTMEN CIEeLMAIbHOCTH Ha aHIJIIMHCKOM SI3BIKE.
OIIK-5. Crnoco0eH | 3HaTh
OCYILECTBIISATh yrpasiienue | OCHOBBI OpraHU3alMy IPOEKTHOH 1€ TeIbHOCTH, CXEMBI
pa3paboTKkoit U | OpraHu3aliy rpynnoBoi paboThl MpU CO3AaHNUN
COIIPOBOKJEHUEM IPOEKTOB B | IPOrpaMMHOTO obecnedeHus: MH()OPMAIIMOHHBIX CUCTEM.
chepe MPOTPaMMHOTO | YMeTh:
o0ecrieueHus MIOCTaBUTh 3aJ1a4y, JeJerupoBaTh 00SI3aHHOCTH U IPUHSTH

MH(OPMALIMOHHBIX CHCTEM.

KOHEUHBIN pe3yJbTaT C y4€TOM BO3MOKHOCTEH, YICHOB
MPOEKTHON KOMaH/IbI.

Baanern:

CrocoOHOCTh yIpaBATh pa3pabOTKON M COIPOBOXKICHUEM
MPOEKTOB B c(hepe MPOorpaMMHOTO 0OecIieueHus
MH(OPMAIIMOHHBIX CHCTEM.

[IK-8. CnocobeH omnpenensTh
KOMIIOHEHTHBI ~ CcOCTaB |

aApXUTEKTYPy CUCTEMBI
MH(POPMALIMOHHBIX TEXHOJIOTUN
B COOTBETCTBUU c ee
Ha3HAY€HUEM,  OCYILECTBIATh
ONTUMAJIbHBIN BBIOOp
COBPEMEHHBIX  CpEACTB €€

pa3paboTKH U COMPOBOXKICHUS.

3HaTh:
KOMITOHEHTHBIN COCTaB M apXUTEKTYPY, CPEIICTBA pa3pabOTKU U
COTIPOBOYKACHUSI THIIOBBIX CUCTEM HH(DOPMAIIMOHHBIX
TEXHOJIOTHIA;

YMmeTh:

OTIpeIeIIATh HA3HAYCHUE CUCTEMbI HH()OPMAITMOHHBIX
TEXHOJIOTHUM, OCYLIECTBIISATh AHAJIN3 €€ KOMIIOHEHTHOTO
COCTaBa U APXUTEKTYPHI; OMPEIEIIATH BO3MOXKHBIE CPEICTBA
pa3paboOTKU U COMPOBOKACHUS CUCTEMBI HH(POPMAITMOHHBIX
TEXHOJIOTHH.

Baagern:

OnbITOM pa3pabOTKK U COMPOBOXKICHUS CUCTEMBI
MH(OPMAIIMOHHBIX TEXHOJIOTUI

MIIK-2 Croco6HOCTE
pa3pabatbIBaTh "

3HaTh:
MacIITabUpyeMble TapalIeIbHbIE METOJIBI U alITOPUTMBI,




peaTn30BBIBaTH
MacimTabupyemble
napajulelbHble  METOABl |
QITOPUTMBI,  y4acTBOBaTb B

MCKINCHUIIMHAPHDBIX
HCCICAOBAHUAX C MPUMCHCHUCM
CYIIEPKOMIIBIOTEPHBIX CUCTEM.

UCTONB3YyEeMBIE TP MPOBEACHUN KPYITHOMACIITAOHOTO
MaTEeMaTHYECKOI'0 MOAEIUPOBaHU U 00pabOTKU JaHHBIX Ha
CYIEPKOMIIBIOTEPHBIX CUCTEMAX;

YMmers:

pa3pabaThiBaTh U PEANU30BBIBATH MaCIITAOUPyEMbIE IapalIeIbHbIE
METOZBI U AJITOPUTMBI VI HIPOBEACHHUS KPYITHOMACIITAOHOTO
MaTeMaTHYECKOT0 MOACTUPOBAaHHS U 00pabOTKM JaHHBIX Ha
CYNEPKOMITBIOTEPHBIX CUCTEMAX;

Baapern:

HaBBIKAMH MTOCTPOCHHUS, TAPAJUICIbHON peaIn3alli U UCCIICAOBAHHS
MOJIeJIEH M METOJIOB pacIpeielIeHHOH 00padoTKH HH(POPMALIUH.

4. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABISAET 3 3aueTHbIC euHUIbl, 108 ak.4., u3 HUX:

— nexiuu — 36 4acos;

— CCEMHHAapPEI — 0 qacCoB,

— naboparopHas pabora — 0 yacos;

— caMocCToATeNIbHas paboTa — 72 yaca.

dopma KOHTPOJIS — IK3AMEH.

4.1. PacnpenejieHde TPYJA0eMKOCTH MO pa3jejaM M TeMaM, a Tak:xke ¢opMaM mnpoBeaeHHs

3aHATHH ¢ YKa3aHueM (POPM TEeKYyLIero KOHTPOJIsl M POMEKYTOYHON aTTeCTAlNM:

No Haunmenosanue pa3nenoB u TpynoemkocTs (B ak. 4acax) 1o DopMbl
(dhopmaM 3aHATHI
n/m | TeM DUCLUIUINHGI / (m7s AMCUMIUIMH) U BUJAM paboT
KOHTPOJIS
(m7s MPaKTHK)
AydumopHas paboma Camocmos-
(c pa3buekoli no hopmam
u gudam)
Jlexyuu | lNpakmuyeckue merbHast
3aHamus paboma
(cemuHapbi) /
Monesble
pabombi
Tema 1. 2 0 6
MexnyHapoaHble Mera-
Cali€HC YKCIIEPUMEHTHI:
0630p
Tema 2. CERN 2 0 6
Tema 3. I'pun 4 0 6
Tema 4. Bupryanuzanus u 2 0 6
00J1aYHbIC BEIYUCIICHHS
Tema 5. Konreitnepuszaius B | 2 0 6
00JTaYHBIX BBIYUCIICHHIX
Tema 6. Pactipenenenunie 2 0 6




(haii;IoOBBIC CHCTEMBI

Tema 7. Pactipenenennnie 6 0 6
0a3bl JAHHBIX

Tema 8. Texnonoruu 6 0 6
yIpaBiIeHUs OOJIbIIMMHU

JTAHHBIMUA

Tema 9. Cucremsl 2 0 6
MOHHUTOPHUHTA

Tema 10. MeToasl 4 0 18

MHTEJUIEKTYaJIbHOTO aHAIN3a
JAHHBIX Ha IpUMepe GU3NKU
BBICOKHX DHEPIUi

[IpencraBnenue nokiIaa0B Ha | 4 0 0
JICKIIUU + UTOTOBOEC
TECTUPOBAHUE
2 Hmozo 36 0 72 IK3IAMEN

4.1. Copeprxanue TMCUMILIMHBI IO pa3iejiaM U TeMaM — ay/IMTOPHAs U cCaMOCTosITe/IbHAs padoTa:

Tema 1. MexxayHapoaHble Mera-caiieHc 3kcnepumMenTbi: O630p

Conepsxanue:
e Hay4HO-TeXHHYECKHE CUCTEMBI: TJI00AIBHBIH 0030p

e [Ipoextsl Meranayku: Onpenenenue
e KpynHoMaciTabHble 00BEKTHI
e [Ipumepsl: 'eHOMHBIE HCCIEN0BAaHUS, YCKOPUTEIN YaCTUL, CHHXPOTPOHHOE H3JIy4EHUE
e KocBeHHbIE IPeUMyYIIECTBAa KPYITHOMACIITAOHOM HayKH
o KubepuHdppacTpyKTypa MeraHayku
e Poccus B MeXIyHApOIHBIX MEraHAyYHbIX TPOEKTAX
Tema 2. CERN
Conepxanue:
e OIEPH
e Yro Takoe ¢puznka yactun?
e YCKOPUTEIHN YacTUL U YCKOpUTenbHbIM KomIuieke [IEPH
e XapakTEpUCTUKU YCKOPUTEIIEH
e 3anycku BAK
e OOmas uadopmanus 06 sxcriepumentax Ha BAK
e (OOpabotka nanueix B [IEPH
e Opranuzanus ananau3a u o0padotku ganasx B [IEPH
Tema 3. I'pun
Copnepxanue:

e lcropus rpun-BeIYUCICHUI




Brruucnurenbabie TpeOOBaHMS K KPYITHOMACIITAOHBIM 00BEKTaM
Omnpenenenus u TpeOOBaHUS K BeIUUCICHUM [ prs

Kax paboratot Beruucienus ['pun?

Konnenmus padounx mect ['pun

[InanupoBanue B ['pun

Apxurektypa ['pun

IIpumeps! ucnonbs3oBanue ['pun -apXuTeKTyp

Bcemupnas BeruucinurensHas cetb WLCG

CereBoe B3aumoseiictsue B ['pua undpactpykrypax
[IpenmyniecTBa/HEAOCTATKH apXUTEKTYpHI [ pua

Tema 4. Bupryanu3anus v 00J1a4Hble BLIYUCIECHUSA
Conepxanue:
e OrmnpeneneHus 00IaYHBIX BBIYUCICHUN
e OcHOBHBIC (DAKTOPBI, MPEACTABIISAIONINE UHTEPEC ISl O0TAYHBIX BHIUMCICHUN
e Pa3znuna Mexay ceTeBbIMU U 00JaUHBIMU BHIYHCICHUSIMU
e Bupryanuzamus u 00Ja4HbIe BHIYUCICHUS
e CepBuchl 001avHbIX BeuncieHui: laaS, Paas, SaaS, FaaS, CaaS
e [locraBmuku u cepBuchl 001aunbix Beruncienuii (IBM, Microsoft, Google, Amazon)

e (OO0OnayHEBIC BRIYMCICHHS B MCTaHay4YHbIX SKCIICPUMCHTAX

Tema 5. Konreiinepu3auusi B 00JIa4HbIX BHIYUCIEHUAX
Conepxanue:

e BupryanbHble MalllMHbI U KOHTEWHEPHL: Pazimnuns
Kak 3BomntonimonnpoBaivi KOHTEHEpHI?
Docker
30710ThIE TpaBUiIa KOHTEHHEpHU3aUU
CereBoe B3auMOJIEHCTBUE KOHTEHHEPOB
VYpasneHue KOHTEHHEpaMU

Tema 6. Pacnipenenennnie ¢aiiioBble CHCTEMBI
Copepxanue:

e daiinosas cucrema Andrew File System (AFS)
CereBas ¢aiinoBas cuctema (NFS)
EOS
daiinosas cucrema Google (GFS)
ITaketHas oOpabotka u MapReduce
[Tnardopma s xpanenus nanHbix BigTable
HDFS
Ceph
Lustre

Tema 7. PacnipenesieHHble 0a3bl JAHHBIX

Conepxanue:
e OmnpeneneHue pacrpeaeneHHbIX 0a3 TaHHBIX
e Tunml pacipeaciCHHbIX 0as JAaHHBIX
e (O030p pacnpeneneHHbIX 0a3 TaHHBIX:
o Google BigTable/BigQuery, Apache Hbase, Apache Cassandra, Apache Ignite,
Influx DB, Couchbase, Redis, Elasticsearch, neo4j



Tema 8. TexHoJioruu ynpasjeHus 00JbITAMH TAHHBIMHA
Conepxanue:

[TonsiTHE OpKECTpaUy TaHHBIX

BigData Pipeline (koHBeep TaHHBIX )

Tunel koaBeepoB BigData

[TakeTHast 0OpaboTKa M MOTOKOBast 00paboTKa

Apache Airflow

Apache Kafka

Apache Flume

ApPXUTEKTYpa CUCTEM MOHUTOPHHTA IEHTPOB 00padoTku nanueix CERN u
unopactpykrypsl WLCG

Tema 9. CucTeMbl MOHUTOPHUHTIA
Conepxanue:

Omnpenenenus 1 UeIU MOHUTOPUHTA

NHcTpymeHThI OM3HEC-aHATUTUKHT

OcHoBHBIE TPEOOBaHHS K CHCTEME MOHUTOPHUHTA

MonuTopunr uadpactpykrypst WLCG

0O0630p CYIIECTBYIOUIUX CUCTEM JIJII MOHUTOPUHTA
o Grafana/Kibana

Apache Superset

Tableau

Google DataStudio

Yandex Datalens

o O O O

Tema 10. MeToabl MHTEIEKTYAJIbHOI0 AHAJIN3A JAaHHBIX Ha puMepe GU3NKH BHICOKHX

JHepruim

Conepxkanue:

9BOJ’II-OI_II/I$I METOHOB MHTCIUICKTYAJIbHOI'O aHaJIn3a B obiactu (1)I/I3I/IKI/I BBICOKHX 3HeerfI

OO6nactu MpUMEHEHHUs] METOA0B MHTEIJIEKTYaJIbHOTO aHajIM3a JaHHBIX B (PM3UKE BBICOKHX
SHEPIuit

MGTOI[LI Pa3sMETKH JAaHHBIX
Pasnenenne curnana u myma
OT160p cobbITHIT

Auroputm AdaBoost
[MTapagurma Codesign
MGTOI[LI KJIaCTepu3annuu
Fully Convolutional Network
U-Net

ResNet

U-ResNet

R-CNN

Region Proposal Network
KJ’IaCTCpI/BaI_II/ISI TPCKOB YaCTHIL
Graph Neural Network
Dynamic Graph CNN



5. HCITOJIB3YEMBIE OBPA3OBATEJIBHBIE, HAYYHO-UCCJIEJOBATEJIbCKHUE U
HAYYHO-ITPOU3BOJACTBEHHBIE TEXHOJIOI'MHA

A. OGpa3zoBare/ibHbIe TEXHOJIOTMH.

Paborta B ayAuTOpHHN: TEKIIUH.

[Tporiecc wm3MOKEHUsT y4eOHOro MaTepualia CONPOBOXKIACTCS NpPE3CHTANUSIMH. JIeKIMOHHAs YacTh W
MPE3CHTAIMK Ha aHTIIMHACKOM si3bike. [Ipu yTeHUH KU UCTIONB3YIOTCS 3JIEMEHTHI HHTEPAKTUBHOCTH
— HanboJiee BaKHBIE DIIEMEHTHI JICKIHI 00CYKIAF0TCS C ayIUTOPUEH B PEKHME «BOIPOC-OTBETY.

BueaynuTopHas pabora: M3ydeHHE NPOMIEHHBIX Ha JIEKLIUSAX TEM, CaMOCTOsTeNbHas paboTa ydammuxcs
COCTOUT B M3Y4YCHHUHU JICKIIMOHHOTO MaTepuana, y4yeOHO-METOIWYECKOH JIHUTepaTyphl, MOJITOTOBKH K
IIPAKTUYECKHUM 3a/laHUSAM TEKYILEro KOHTPOJI U HTOTOBOM aTTECTALNH.

b. Hay'lHO-HCCJIEI[OBaTeJIbCKHe TEXHOJIOTHHU: B XOAC CaMOCTOSITEIbHOM paGOTLI CTYACHTBI U3Yy4arOT
OCHOBBI pacCIpCACICHHBIX apXUTCKTYD.

6. YYEBHO-METOJMYECKOE OBECIEYEHHUE CAMOCTOSITEJIBHOIl PABOTHI
CTYJEHTOB. OLIEHOYHBIE CPEJCTBA JJI51 TEKYIIETO  KOHTPOJIS
YCIEBAEMOCTH, MNPOMEJKYTOUYHOH ATTECTALIUM IO HUTOTAM OCBOEHUS
JUCUMUIIIAHDIL

A. YueOHO-MeTOAUYECKHE PeKOMEHJAAlUuu [Js olecnevyeHHs] CAMOCTOSITEJbHOH PadoThl
CTYJAE€HTOB. B XOJI€ CaMOCTOSATEIIbHOW pPabOTHl CTYACHTY CJIEAYET HMCIOJIb30BaTh KOHCIICKT JICKIIUMH,
OCHOBHYIO U JOMOJHUTEIBHYIO JTUTEPATYPY MO Kypcy u MHTepHET-pecypcChl.

b. IlpuMepHbId CHMCOK 3aJaHMH JIA NPOBEACHUS TEeKyLIeHd M IMPOMEXKYTOYHON aTrTrecTauuu
(TeMBblI IUIsI I0K.J1a/10B, pepepaToB, npe3eHTAINI):

CI[GJ'I&TB JOKJIad Ha AHTJIMACKOM SI3BIKE 00 OOHOM H3 CYHICCTBYIOIIMX OJSKCICPHUMCEHTOB KJlaCcCa
mera-caiierc. IIpumepsl, Neptune (The World’s Largest Undersea Observatory), The Very Large Array,
The National Ignition Facility, Juno, a Jupiter Orbiter on a Suicide Mission, Advanced Light Source, The
International Space Station, Spallation Neutron Source, Square Kilometer Array, LSST, Vera Rubin
Observatory, RHIC, FAIR, XFEL, NICA, DUNE, SKIF, Baikal, Taiga observatory.

B. IIpuMepHBIi CIMCOK BONPOCOB /1JIsl IPOBEACHUS UTOrOBOM aTTEeCTALIUM:

What are the features of large-scale facility?
a) Accessed only within single laboratory or scientific department
b) Has its own management model
c) Accessible to external users
d) Has local orientation

World Wide Web was developed at?
a) XFEL b) CERN c)RHIC d)ITER

Megascience cyberinfrastructure consists of:

a) Grid
b) Clouds
c) HPC

d) Volunteer machines



e) All

WLCG is an example of:
a) Cloud computing
b) Grid computing
c) HPC system
d) Hybrid system

Workflow management system in distributed computing is aimed at:
a) The submission and scheduling of computing jobs and tasks
b) Translates physicist requests into production tasks
c) Management of data samples
d) Monitoring of computing jobs and tasks

Workload Management system in distributed computing is a system for:
a) Managing user tasks and jobs and distributing them on the grid resources
b) Monitoring of a defined sequence of tasks
c) Management of distributed datasets

Trigger system at the LHC is used for:
a) Launching data replication process
b) Filtration of uninteresting events
c) Triggers the process of data transformation

Late-binding concept:
a) Jobs are submitted to the nodes selected by user
b) Jobs are submitted to successfully activated and verified pilots
c) Jobs are submitted directly to the batch queueing systems at worker nodes

Large Hadron Collider main goal is to:
a) Detect particles
b) Accelerate particles
c) Filter out particles

What is “metacomputing”?
a) Linking volunteers’ machines via Internet
b) Coupling heterogeneous supercomputing resources
c) Applications providing remote data transfers

What was the standard software infrastructure for Grids?
a) Globus Toolkit
b) Rest API
c) AJAX
d) I-SOFT

What is the purpose of Grid scheduler?
a) Allocates the selected resource for jobs
b) Manage datasets in Grid environment
c) Searches for the most appropriate sites to assign jobs

Examples of Grids are (might be more than 1 options):
a) World Wide Telescope
b) WLCG



c) Hyper-V

d) Google Cloud

e) AWSEC2

f) Biomedical Informatics Research Network

WLCG is the example of (might be more than 1 options):
a) Cloud computing system
b) Grid computing system
c) HPC system
d) Hybrid computing system

OpenStack is:
a) Type of virtual machine
b) Grid-based computing model
c) Cloud orchestration software

What is the pricing system in Cloud computing?
a) pay-as-you-go
b) free of charge
c) one-time purchase

Which type of the distributed computing infrastructure is more scalable?
a) Cloud Computing
b) Grid Computing
c) Clusters

What is the colocation?
a) Coupling resources from distributed locations
b) Renting physical space from a provider
c) Renting CPU time from a provider

Google Docs is an example of:
d) laaS
e) PaaS
f) CaaS
g) FaaS
h) SaaS

Google Kubernetes is an example of:
a) laaS
b) PaaS
c) CaaS
d) FaaS
e) SaaS

AWS Lambda is an example of?
a) laaS
b) PaaS
c) CaaS
d) FaaS
e) SaaS

Which level of Cloud Services implies serverless computations?
a) laaS
b) PaaS



c) CaaS
d) FaaS
e) SaaS

Which providers are cloud leaders according to the Gartner’s Magic Quadrant?
e) Alibaba Cloud
f) Google
g) IBM
h) AWS
i) Oracle
i) Huawei

MongoDB is an example of:
d) Relational DB
e) Key-value Store
f) Document Store
g) Search Engine
h) Time-series DB

How the LSM Model deals with the constantly increasing volume of SSTables?
a) Writes only new data
b) Data compaction process
c) Flush SStables to disk

Examples of column oriented DB?
a) InfluxDB
b) ElasticSearch
c) Hbase
d) MongoDB
e) Cassandra

Partition key in Cassandra DB:
a) Specifies the sorting order by records
b) Establishes the distribution of data by all nodes
c) Specifies which node holds a particular table row

Redis is:
a) Relational DB
b) Wide-Column DB
c) Key-value store
d) In-memory storage
e) Searchindex

If we need to store data related to the users of some social network, which model should we choose?
a) Key-value store
b) Graph DB
c) Relational DB
d) Wide-Column store
e) Search index

Which data storage is based on Lucene index?
a) PostgresQL
b) MongoDB
c) Neodj
d) ElasticSearch



Full-text search engines are:
a) Elasticsearch
b) Cassandra
c) Redis
d) Graphite

Docker Swarm and Kubernetes are examples of:
a) Container providers
b) Containers orchestration tools
c) Workflow management systems
d) Workload management systems

Which distributed file system can be used for HPC infrastructures?

a) AFS
b) NFS
c) Castor
d) Lustre

In Google File System all files are stored:
a) Asawhole
b) In chunks
c) InHDFS

Apache Spark stores intermediate data in:
a) InHBase
b) On disk as files
c) In-memory

What is the minimal unit to deploy in Google Kubernetes?
a) Container
b) Image
c) Pod

Google BigTable is based on:
a) B-tree index model
b) LSM tree index model

Containers run on:
a) Host operating system
b) Their own operating system
c) Bare metal
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ITporpammusiii ipoaykt Red Hat Enterprise Linux Server for HPC Compute Node for Power, LE,
Self-support

ITporpammusiii poaykt Red Hat Enterprise Linux Server for HPC Head Node for Power, LE,
Standard

Onepannonnas cucrema SUSE Linux Enterprise Server 11 SP4 for x86_64

Onepanunonnas cucrema Red Hat Enterprise Linux Server 5.0 for x86_64

Onepanmonnas cucrema SUSE Linux Enterprise Server 10 SP3 for ppc64

Oneparrionnast cuctema Ubuntu 18.04.
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. [Iporpammusiii mpoaykt JetBrainsPyCharm Community Edition Free Educational Licenses
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17. Iporpammusrii mpoaykTCodeBlocksThe Code::Blocks Team

18. IIporpammusriii mpoaykT Free Pascal 3.0.0Free Pascal Team

19. ITporpammusiii mpoaykT  Python 3.5.1 (64-bit)Python Software Foundation

20. ITporpammusiii mpoaykt R for Windows 3.2.2 R Core Team

21. IIporpammusriii mpoaykrHaskell Platform 7.10.3 Haskell.org

22. OmneparnonHas cuctema Microsoft Windows 7 kopriopatuBHasi akaieMHUeCcKasi JTUICH3HSI

23. Omnepanmonnas cuctema Microsoft Windows 10 Education akagemudeckast TuIieH3us

24. TTporpammusiii mpoaykt Microsoft ProjectProfessional 2013 akamgemudeckas JIMIEH3US

25. TIporpammuslii npoaykt Microsoft VisioProfessional 2013 akagemuueckast THIIEH3HS

26. ITporpammusriii mpoaykrMicrosoft VisualStudioProfessional 2013 - RUS [Pycckuii (Poccus)]
aKajeMu4ecKast JTUICH3Us
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