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1. OBBEKT, LIEJIb U 3AZTAYH OCBOEHUA JUCIHUIIJIMHBI

Henpro mnpenogaBanus AucCHUIUIMHBL «Pacnpenenennble  MHPOPMALMOHHO-
AHAIUTUYECKHE CHUCTEMbD» ABJsieTCs (OPMHUPOBAHUE M Pa3BUTHE y OOyYarOUIMXCS
KOMITETEHUIUHN 10 pa3padoTKe, aAMUHUCTPUPOBAHUIO U IKCILTyaTallMK PACTIPEICTICHHBIX
uHpopmarmonHo-anamuTuaeckux cucrem (PUAC).

3ajaun OCBOCHUS AUCUUILIINHBIL:

— U3y4eHHUE CIOCOOOB OpraHM3anuu coopa OONBIINX JAHHBIX U3 PA3THUHBIX
VMCTOYHUKOB M METOJIOB OLICHKU X KA4€CTBa;

— U3y4YEHUE MPOTPAMMHBIX CPEACTB, HCIOIb3YEMBIX i1 OOpabOTKU H
aHamM3a OONBIINX TaHHBIX,

— NpUOOpPETEHHE  MPAKTUYECKUX  HABBIKOB,  OPUEHTHUPOBAHHBIX  Ha
saddekTHBHOE HCHOb30BaHue MeTogoB Data Mining, Machine Learning and Deep
Learning mpu pelreHnu 3a1a4 00pabOTKH U aHaIn3a OOJIBIINX JaHHBIX;

— U3y4YEHHUE MPUHIIMIIOB MAacIITA0MPOBAHUS CUCTEM;

— U3y4eHUE 0COOCHHOCTEN apXUTEKTYPhI paclpeeIEHHbIX CUCTEM;

— npUOOpETeHNE MPAKTUYECKUX HABBIKOB MO Pa3pabOTKe pacrpefeEéHHbIX
AHAJTUTUYECKUX CUCTEM.

B pe3ynbraTe 0CBOEHUS JUCUUILUIMHBI CTYJEHT JOJIKEH:

3HATh:

— MpOLEAYPHl KPUTUUECKOTO aHAJIN3a;

— METOJIMKHU aHaJIW3a PE3yJIbTaTOB HUCCIEAOBaHUS U Pa3pabOTKH CTpaTeruii
MPOBEICHUS HUCCIENOBAHUM;

— OpraHM3alUHy [IPOLECCa MPUHATHUS PEILICHUS;

— COBPEMEHHbBIEC U MEPCIIEKTUBHBIE TEXHOJIOTUU B 00JaCTH paclpeesieHHbIX
6a3 nanubix (PBJI);

— OCHOBHbIE TEHJICHIIMU Pa3BUTHs UH(OPMAIIMOHHBIX TEXHOJIOTUHN B 001aCTH
PBJI;

— OPUHIUIBL  Pa0OThI, TEXHOJOTHU MW BO3MOXKHOCTHU allapaTHOTO |
nporpammHoro ooecriedenusi B Pb/I;

— YCTPONCTBO U GyHKIIMOHUpPOBaHKE coBpeMeHHbIX PUAC;

— COBPEMEHHbIE CTaHIapThl HH(OpMaMOHHOTO B3aumoaeiicteus PUAC;

— Bo3MokHOCTH PUAC;

— WHCTPYMEHTHI U METObI MPOEKTUpOBaHus apxutektypsl PUAC;

— apxutektypsl PMUAC u ee 0COOCHHOCTH, B TOM YHCJI€ OCOOEHHOCTHU
CTPOCHHSI COBPEMEHHBIX ApPXUTEKTYp, MOCTPOCHHBIX Ha MPUHIUNAX CEPBUC-
opuentupoBanusi (COA), MHUKPOCEPBUCHYIO apXUTEKTypy M €€ OTIMYHS OT
knaccuueckoir COA;

— METOJMKU OINHUCAaHUS M MOJEIMPOBaHUSI OW3HEC-MPOLECCOB, CPEACTBa
MOJIETMPOBaHUsl OM3HEC-TPOIeCCOB, HUHMpacTpykTypHble KoMmoHeHTHl COA wu
CIIEHAPHUH MX TPUMEHEHUS I aBTOMATHU3AI[UU OM3HEC-TIPOIIECCOB.

YMETh:

— OPUHUMATh KOHKPETHBIE PEHICHHS JUIsi TOBBIMICHUS 3(PPEKTHBHOCTH
IpoLeTyp aHaau3a MpoOJeM, MPUHSITHS PEIICHUHN U pa3paOOTKU CTPATETU;

— OCBaMBaTh HOBbIE MH(OPMALIMOHHBIE TeXHOJIOTUHU B 00nactu PB/J;



— aHAJIM3UPOBATh BO3MOXKHOCTH BHEJIPEHHUS HOBBIX HH(POPMAIIMOHHBIX
TexHoJoruii B oonactu PB/I;

— HAaXOIUTh WHOOPMAIUIO, HEOOXOJAMMYIO [HJisi BBINIOJHEHUS 3a7ad II0
yIpaBJeHUIO U pa3BuTuio PH/;

— BBISIBIISATE MPOOJIEMBI OpPTaHM3AIMHU, CBS3aHHBIE C WH()OPMAITMOHHBIM
o0ecrnieueHreM U 0COOeHHOCTSIMH ycTaHOBIeHHOU PB/I;

— MPOTHO3UPOBATh COCTOSIHUE U OCYIIECTBIIAThH MIIAHUPOBAHUE 110 PA3BUTHIO
PB/1 B opranuzanuu;

— aHAJIM3UPOBATH UCXOHBIC TAHHBIE;

— MPOEKTUPOBATh apXUTeKTypbl PUAC;

— NPUMEHSATh  TMPUHLIUIBI  MOCTPOCHUS  APXUTEKTYpPbl  MPOrPAMMHOIO
oOecrieueHus;

— MIPUMEHATh METOJNOJOTMU U CPEICTBA MPOCKTUPOBAHUS IPOrPaMMHOTO
oOecrieucHMs,

— MIPUMEHATH METOJIBI U CpelicTBa poeKkTupoBanus Pb/I;

— IPUMEHATbL METOABl M CPEICTBA IMPOCKTUPOBAHUS  ITPOTPAMMHBIX
UHTEP(PENCOB;

— MPUMEHSTh METOJIbl U CpeAcTBa COOpPKM MOAYJied M KOMIIOHEHTOB
MPOrpaMMHOTr0 00eCTICUCHUS;

— pa3paboOTKu TporeAyp IS pa3BepThIBAHUS TPOTPAMMHOI0 00eCTieUeHus, B
ToM uncie u Web-cepBucoB, MuUrpanuu W mpeoOpa3oBaHUs JaHHBIX, CO3JaHUS
IPOrpaMMHBIX UHTEP(PEHCOB;

— OPUMEHSTh  KOJUIGKTMBHYIO  Cpely  pa3paboTKuM  IPOrpaMMHOTO
obecrieueHus U CUCTEMY KOHTPOJISI BEPCHIA;

— BBISIBIISIT  COOTBETCTBME TPEOOBAHHWI  3aKa34MKOB  CYIICCTBYIOIIUM
MPOAYKTaM;

— OIICHUBATh PabOTOCTIOCOOHOCTH MTPOTPAMMHOTO TIPOTYKTA;

— NPUMEHSTh  METOJOJOTUI0  (PYHKIIMOHAJIBHOW  CTaHJIApTU3alUU IS
OTKPBITBIX CUCTEM.

BJIAJICTh:

— METOJIaMU YCTAHOBJICHUS] TPUUYUHHO-CJIEACTBEHHBIX CBSI3€HM U OINPEICICHUS
Han0oJiee 3HAYUMBbIX CPEAU HUX;

— METOAUKAMU Ppa3pabOTKH CTpaTerwii JEeUCTBUUW TP MPOOJIEMHBIX
CUTYaLUSX;

— cocobamu cOopa M aHalWM3a HEPEAIU30BAHHBIX MOTpeOHOCTEN
noJib3oBaresier PB/;

— METOAWMKAMHU  HMCCJIEJOBaHUS  pbIHKA  mepcrnekTuBHBIX  PBJ[, wux
MPUHLIHUNHAIBHBIX BO3MOXKHOCTEH;

— CpeACTBAaMH NOATOTOBKM IUIaHA pPEaM3alMu TPHUHATHIX PEHICHUU IO
MEPCIEKTUBHOMY pa3BuThio PH/I;

— cnoco0aMM MOHHUTOPUHIAa HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH B
obnactu PB/I, mosiBIsSIIONIMXCSL HA PHIHKE;

— CpEACTBAaMU OCBOCHHS W BHEAPECHUS B MPAKTUKY AJIMUHUCTPUPOBAHHUS
HOBBIX TeXHOJIOTHI paboTkl ¢ PB/I;

— HaBBIKAMU OMpeieieHus: 0a30BbIX 11eMeHTOB kKoHpurypanuu PUAC,;

— OCYILECTBJICHUSI  OKCIIEPTHOM  OLEHKM IMPEJIOKEHHBIX  BapUaHTOB



apxutektypsl PUAC wu BblpaboTku apxutekTyphbix pemennii PUAC Ha ocHOBe
HAKOIUJIEHHOTO OIBITa;

— BIAJCTh HAaBBIKAMU pPa3pabOTKU TPOLEAYp HWHTErpamuu, CcOOpKH,
NOJKIIOYEHHE K BHEIIHEH cpeae, NPOBEpPKH pPabOTOCIOCOOHOCTH  BBHIMYCKOB
IPOrpaMMHOr0 NPOAYKTA;

— BJIaJeTh METOJAAMM  aHalu3a  (PYHKIHOHAIBHBIX  TpeOoBaHWA K
IPOrpaMMHOMY 00€CTIEUEHUIO;

— BJIAJ€Th METOJaMU aHAJIM3a U COTJACOBaHUS apXUTEKTYpPbl IPOrPAMMHOTO
oOecrieueHus 1 HHOOPMAIMOHHBIX PECYPCOB C 3aMHTEPECOBAHHBIMU CTOPOHAMU;

— BJIAJCTh HABbIKAMU pacCIpeielieHus 3aJaHuil  Ha IPOCKTUPOBAHHE
UH(OPMAITMOHHBIX PECYPCOB, MPOTPAMMHOI0 00ECTIeUeHUsI, CTPYKTYpbl 0a3bl TaHHBIX,
MPOrpaMMHBIX UHTEP(PEHCOB;

— BJIa/IETh METOJIaMHU OLIEHKHM KaueCTBa MPOEKTHPOBAHUS MHPOPMAIIMOHHBIX
PECYPCOB, CTPYKTYpbI 0a3bl JaHHBIX, IPOrPaMMHBIX UHTEP(HEHCOB.

[Tporiecc m3ydyeHuss AMCUMILIMHBI HAmpaBieH Ha (OpMHpPOBAHHE CIETYIOIIUX
KOMIICTCHIWN:

— CHOCOOEH OCYHIECTBIISITh KPUTUUECKUIN aHAIM3 IPOOJIEMHBIX CUTYallMid Ha
OCHOBE CUCTEMHOTO ITO/IX0/1a, BEIpa0aThIBaTh cTpaTeruto aercteuil (YK-1);

— criocoOeH ympaBisTh pa3ButueMm bJl, pa3pabaThiBaThb HOBBIE, a TaK¥Ke
NPUMEHSATh CYIIECTBYIOIIME TEXHOJOTMU M MOAENd OOpabOTKH OOJIbIIUX OO0BEMOB
pasHooOpa3ubix qaHHbIx ([1K-1);

— criocoO€H MPOEKTUPOBaTh, pazpadaThiBaTh U UHTETPUPOBATH CJIOXKHBIC (B
TOM YHCIie, HMHTEIUIEKTyalbHble) WH()OpPMAIMOHHBIE KOMIUIEKCHI U CHUCTEMBI B
nokaibHO# cetn 1 UTKC «MuTtepuer» (ITK-2).

2. MECTO JUCIIUIIJIMHBI B OCHOBHOHN OBPA3OBATEJILHOM
IMPOT'PAMME

Jucoumiraa OTHOCHUTCS K YacTH, dhopmupyemoit y4aCTHHKAMU
00pa3oBaTeIbHBIX OTHOIIEHUH.

basupyercs Ha 3HAHUSAX U YMEHUSAX, KOTOPBIE CTYyACHT MPHOOPET IPU OCBOCHUH
JTUCHIUIUIMH OaKajgaBpuara.

3HaHUS W YMEHHWs, TPHOOPETCHHBIC TNPU OCBOCHWM JAHHOW JIHUCIMIUIAHEI,
peaM3yIOTCSl CTYICHTOM TPU W3YUYEHUH TMOCIEIYIONUX AUCIHUIUIAH: PACIpEIeICHHbBIE
U 00BEKTHBIC 0a3bl JaHHBIX, PacmpeneneHHbIE CHUCTEMBI YNMPABICHUS, MPOXOXKICHUN
MPEAIUTIIIOMHON MTPAKTUKH, BBITIOJTHEHUH BBIMTYCKHOW KBaTU()UKAITMOHHONW PabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMNHBbI

3.1. Pacnpenesienne y4yeOHBIX YacoB MO TeMaM JUCHMILIMHBI W BHAaM

3aHATHH
KomnuecTBo yacos
Haumenoanue tem (ouHasi/3a0uHas popma)
(conmeprkaTenbHBIX MOAYJICH) Beero B ToMm uncre
Jlexruu | Jlab. pa6. CPC

Tema 1. Ilouarue OONBIINX TaHHBIX.
Moaenu GONBINX JaHHBIX. 17(8) 6(2) 6 > (8)
Tema 2. ETL/ELT wna Oombmmx 20 (22) 4(2) 5 10 (20)
JTAHHBIX.
Tema 3. AHQJIUTUYECKHE CHUCTEMBI.
DBOJTIOHS macmrabupyemoctu | 9 (10) 4 - 5(12)
AHAJIUTUYECKUX CUCTEM.
Tema 4. DOxkocucrema 00pabOTKH
oonpimux manueix. Hadoop u Spark. 30 (26) 10(2) 10(4) 10(20)
Tema 5. TexHoJIOTUM paclpeAcTIEHHBIX 32 (26) 10 (2) 12 (4) 10 (20)
CUCTEM.
NunuBuyanbHOE 3a/1aHNe - (16) - - - (12)
HToro 1o BuaaM 3aHITHIA 108 (108) | 34 (8) 34 (8) 40 (92)
KonTpoib 36 (36) 36 (36)
Uroro: 144 (144) | 34 (8) 34 (8) 76 (128)

* — B CKOOKax yKa3aHbl 3HAUYEHHUS, COOTBETCTBYIOIIHE 3a04HOMN opMe 00yueHus

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCIHHUIIJIMHBI

KoMmnerennuu TeMbl TUCHMIIIMHBI, HAlleJIEHHbIE HA
BbIPA00TKY KOMIIETEHIIUHU
VK-1 Tema 1. Tema 2. Tema 3. Tema 4. Tema 5.
[1K-1 Tema 1. Tema 4. Tema 5.
[1K-2 Tema 1. Tema 4. Tema 5.
3.2. Jlekuun

Tema 1. [Torarue OonpIINX TaHHBIX. MoaeIH OONBIINX JaHHBIX.
1.1. BBemenme B Big Data: ornmume W CcXOACTBO OOJNBIIMX JaHHBIX H
TPAJUIMOHHBIX; TOJAXObI K aHATU3Y OOJIBIIKNX JJAHHBIX.
1.2 Mopnenu naHHbIX B peaibHOM MHpe. CTPYKTypbl, ONEpallMi U OIPAHUYECHUS

MOJEJIEN JaHHBIX.

Pexssiimonnsle  Monaeiu.

CnaboCTpyKTypUpPOBAHHBIE MOJECIIH.



BexTopnbie mozenu, rpadosbie monenu. Ilpencrasnenue nanupix. MHCTpyMeHTaIbHbBIE
cpeacTBa o0paboTku maHHbIX. Lucene, Gephi.

1.3. Moneain u Qopmarel naHHbIX. CTaTHYeCKHME M IIOTOKOBBIC JIaHHEBIC.
OcoOeHHOCTH MOTOKOBBIX JAHHBIX M WX 00paboTku. OOpaboTKa MOTOKOB CEHCOPHOU
uHpopmarmu. CYBJl u npunoxenus nans padbOThl C Pa3NMUYHBIMU MOJEISIMU U
dopmaramu nanubeix. Redis, MongoDB, Aerospike, AsterixDB, Solr.

1.4. Meroaukn mepeMENIMBaHUS, MAPTUIHOHUPOBAHUS  (IIAPAUPOBAHUS)
naHHbIX. Tabmuuel 1 HaOopsl JaHHBIX. SparkSQL.

1.5. Ilpeno6paboTka 60abmuX JaHHbIX. O030p MHCTPYMEHTAIbHBIX CPEACTBA IS
npenoopadoTku u ananuza gaHHbix. R, KNIME, Apache Spark.

Jlutepatypa k Teme 1: [1,4,5].

Tema 2. ETL/ELT Ha O0NbIINX JaHHBIX.

2.1. ETL (Extract Transform Load napanurma) Ha OOJNbIINX JaHHBIX.

2.2. Uuctpymentsl ETL/ELT Ha GonbIivx JaHHBIX.

2.3. Cucrembl mountopunra ETL/ELT npoueccos.

Jluteparypa k Teme 2: [1,2,4,12].

Tema 3. AHajnuTHYEeCKHE  CHUCTEMBL.  ODBOJIOIHMS  MacIITaOUPyeMOCTU
AHATUTUYECKUX CUCTEM.

3.1. Ilepexon ot OLTP-cuctem k nH(pOpMAITMOHHO-aHATUTHIECKIUM CUCTEMAaM.

3.2. OLAP-cuctemsl.

3.3. MaccuBHO mapaienbHble CHCTEMBI 00paOOTKH.

3.4. OGnavyHbIC BHIYUCICHHUS.

3.5. I'pup BeIUMCIICHUS.

3.6. Moaens MapReduce.

Jluteparypa k Teme 3: [1,2,3,4].

Tewma 4. Dxocuctema o6paboTku Oonbmux ganabx. Hadoop u Spark.

4.1. Dxocucrtema Hadoop: o0mme TOHATHS; KOMIOHEHTHI; MPEUMYIIECTBA;
TUCTPUOYTUBBI, BEHIOPHI.

4.2. Pactipenenennas daitnoBas cucrema HDFS (Hadoop Distributed Filesystem).
[IpousBoautenbHocth u rubkoctb HDFS. Tonkas HacTpoiika ¢aiiiloBOM CHUCTEMBI.
Harusnsiii API HDFS. REST APIL

4.3. MapReduce B Hadoop u npumenenune Yarn.

4.4. Beenenue B Pig u Hive.

4.5. Ananu3 6onbluX JaHHBIX ¢ puMeHeHueM Apache Spark. Pacnpenenénnsie
HAOOpBl JaHHBIX, NPeoO0pa3oBaHUsl JAHHBIX, JeWcTBUS B Spark, MeXaHU3MBI
KOLIUPOBAHMUS, IMPOKOBEIIATENIbHBIE TIEPEMEHHBIC, IEPEMEHHBIC-aKKYMYJISTOPBI.

Jlureparypa k Teme 4. [3,4,10,11].

Tema 5. Texnosoruu pacupeaencéHHbIX CUCTEM.

5.1 Kownretinepsl, BupTyanuzaius. O030p TEXHOJOTHH U WHCTPYMEHTOB: Xen,
OpenVZ, Docker, Kubernates.

5.2 Cucremnl laaS. O6naunbie cucteMbl Ha ocHoBe OpenStack. IlomymnspHbie
laaS-npogaitnepsr: Amazon, Microsoft, Google.



5.3. In-Memory cuctembl BBICOKOHArpyKeHHBIX BbhIuncieHui (Apache Solr),
6a3b1 manHbplx Ha ocHOoBe GPU. McnonwszoBanue BeriumciieHuii Ha GPU (RAPIDS) u
cuctembl Real-Time noctaBku nannbix (Apache Kafka).

5.4 Web-cnyx0b1. Cemantuka RPC. COA wu marrepn REST. Ompenenenue
ciryx0, crangaptel WS-* IIporokon SOAP. 3anpockl B ctune REST. ®opmar JSON u
cmabasi CTpykTypuszauus cooOmieHnit cmyx6. TexHomorum peanmuzanuu Ciyxo0:
ASP.NET, WCF, JAX-WS, JAX-RS. Pa3séptriBanue ciyxo.

5.5 PaaS npoaiinepsl. banancupoBka Harpy3ku Uil pacnpenelEHHBIX CITyXO.
Mopenu OGanancupoBku. HMHcTpymMeHTanbHble cpeacTBa. Nginx. Cepuanu3aTopbl
Protocol Buffers, Trift.

3.3. JlabopaTopHbie padoThl

Ne Tema paGoTh Oo6mbewm, | Jlurepa-
1/ Jac. Typa

1 Pervkaliys TpaH3aKIui B rpaMuecKOM pexUuMe 6 (2) [6,7]

5 Permukamuss TpaH3akimpii € MOMOIIBKD  XPaHUMBIX 6(2) [6,7]

mpoteyp

3 Cozmanue pacnpeaeIéHHOM 0a3bl JTaHHBIX 4 [6]

4 [TorCK ONTUMAIBHOI'O pa3MEICHHUs TaOJIHIL 110 y3JIaM 6 [6]

5 W3yuenne ocHoB padoTel ¢ Hadoop 6 (2) [6,7]

6 M3yuenne ocHoB paboTel ¢ Hadoop MapReduce 6 (2) [6,7]

Hroro 34 (8)

* — B ckOOKax yKa3aHbl 3HAUEHUS, COOTBETCTBYIOLIUE 3a09HON (popme 0OydeHHs

3.4. CamocTosiTeibHAsI padoTa CTyIeHTA

No Bunbr camoctoaTensHOM pabOThI CTy/ICHTA O0OnewM,
/o Jac.
1 M3yueHue JTEKIIMOHHOTO MaTepuara. 20 (42)
2 [ToaroToBka K J1a00paTOPHBIM paboTaM. 20 (38)
3 BrInoaHeHne MHANBUYAJIbHOTO 3a1aHUSL. (12)
Hroro: 40 (92)

* — B CKOOKax yKa3aHbl 3HAUYEHHUS, COOTBETCTBYIOIIHE 3a04HOMN opMe 00yueHus
3.5 UnauBuayajbHOe 3a1aHne

Jis  cTyAeHTOB 3a04HOM (opmbl 00ydeHHsS NPEIYyCMOTPEHO BBINOJIHEHUE
KOHTPOJIBHOM paboThl 110 (popME HHAUBHUAYATBHOIO 3a1aHUS.

Temaruka 3agaHust CBsI3aHa C U3YYEHUEM OCHOB palOThI C SI3bIKOBBIMHU 3a/1a4aMH.
[lenb — B TEOPETUYECKOM U MPAKTUYECKOW MOATOTOBKE K pPadoTe C SA3bIKOBBIMU
3aJja4aMid C TIOMOINBIO HEHPOHHBIX ceTeil. OTueT mo padoTe COCTOUT M3 TEKCTOBOU
yacTM Ha jaucTtax (opmara A4, BKIOYas NPUIOKEHHE C JIMCTHHIOM MPOrPaMMBbI.
JlomyckaeTcsi HalMcaHue IPOrpaMMbl C MpUMeHeHreM s3bika Python. Pexomenayemsbrit
00beM otuera — He 6osiee 20 cTpanul; popmarta A4.




4 POH/JI OHEHOYHbBIX CPEJICTB

4.1 Kpurepyu ¥ WKajabl AJA HHTCETPUPOBAHHON OLCHKH YPOBHSA
chopMHUPOBAHHOCTH KOMIIETECH UM

COCma6]l}li0WCl}l KomnemeHyuu — nojHona SHAHUI.

— HYJIEBOW YpPOBEHb: HEBEPHbIC, HE apryMEHTUPOBAHHBIC, C MHOXXECTBOM
rpyOBIX OIIMOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JIBa BOIpPOCA U3 TPEX IMOIHOCTHIO
OTCYTCTBYIOT. YPOBEHb 3HAHUM HI)KE MUHUMAJIbHBIX TPEOOBAHUI;

— MUHUMAJbHBI ~ ypOBEHb: JaHbl HE TOJHbIE, HE TOYHBIE U
apryMEHTUPOBAHHBIE OTBEThl HA BOIPOCHL. YPOBEHb 3HAHMNA HUXE MHUHUMAIbHBIX
TpeboBanHwmil. [{omyieHo MHOTo rpyObIX OIMOOK;

— MOPOTOBBI  YpOBEHb: JaHbl HEJAOCTATOYHO TIOJHBIC, TOYHBIE U
apryMEHTHPOBAHHBIE OTBETHl Ha BOMPOCHL. [110XO 3HAET TEepMMHBI, OMpEICIICHUS U
NOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILICHHS, NMPUHUMUNBL JlOMyIIeHO MHOTO
HEerpyObIX OMMUOOK;

— cpenHuil  ypoBeHb:  JlaHBl ~ JOCTaTOYHO  MOJHBIE, TOYHBIE W
apryMEHTHUPOBAHHBIE OTBETHI Ha BONPOCHL. B 1€I0M 3HaeT TEepMHHBI, ONpPENEICHUS U
MOHSTHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHUS, IPUHLMIBIL. J[ONMyIIEHO HECKOJIBKO
HEerpyObIX OIINOOK;

— NPOJBUHYTBHI ypOBEHb: JaHbl IOJHBIE, TOYHbIE M APTryMEHTUPOBAHHbIE
OTBETHl HA BONPOCHL. 3HAET TEPMUHBIL, ONPEICICHUS U TOHATUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHHUS, TPUHIHUITBI. JIOMYIIEHO HECKOJIBKO HETPYOBIX OLINOOK;

— BBICOKMH YPOBEHbB: JIaHbI MOJHbIC, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. 3HAET TEPMUHBI, ONPEIECICHUS U MOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHOIIECHMS, IPUHLHUIIBL. J[ONyIIEHO HECKOIBKO HETOYHOCTEM.

COCI’I’ZCZGJZ}UOZ/L;CI}Z KomnemeHnyuu — YyMeHus.

— HYJICBOM YPOBCHB: IIOJIHOE OTCYTCTBHEC TIOHMMAaHHUS CYTH METOJIUKHU
peleHus 3aa4u, TOMYyIIEeHO MHOKECTBO IpyOeHIIINX OMMOOK / 3a1aHHs HE BHITIOJTHEHBI
BOOOIIIE;

— MUHUMAJBHBII YPOBEHb: Cla00€ MOHHUMAHUE CYTH METOJUKH PEIICHUS
3aja4M, JonyIieHsl TrpyOble ommbOku. Pemenuss He oOocHoBaHbl. He ymeer
UCIIOJIb30BaTh ~ HOPMATHBHO-TEXHUYECKYIO JUTeparypy. He opueHtupyercs B
CHIEIUATBbHON HAYYHOU TUTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

— MOPOTOBBIN YPOBEHB: JOCTATOYHOE MOHMUMAHHNE CYTH METOJIUKH PEIICHHUS
3a/1a4um, JOMyIIeHbl OomuOKK. Pemenus He Bcerna 0OOCHOBAaHBI. YMEET UCIOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYI0 JuTeparypy. Ciabo oOpueHTHUpyeTCs B CIEIHATBLHOMN
HAyYHOU JINTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

— CpeIHHWI YpOBEHb: B IICJIOM IMOHUMAET CyTh METOJMKH PEIICHUS 3aJauH,
JomymieHbl  ommOku. PemeHuss He Bcerga OOOCHOBaHBL. YMEET HCIOIBH30BATh
HOPMATHUBHO-TEXHUUYECKYI0 M CICNHAIbHYI HAy4YHYIO JIUTEpaTypy, HOPMAaTHBHO-
IIPABOBBIC AKTHI;



— IPOJBUHYTHI YPOBEHb: B LEJIOM ITOHUMAET CYThb METOAUKU DPELICHHUS
3amauu, JonymeHsl HetoyHocTH. (CmocobeH 000CHOBaTh — pemieHus. YMeer
UCII0JIB30BaTh HOPMATUBHO-TEXHUYECKYIO M CIELHMAIBHYIO HAy4HYIO JIMTEpaTypy,
HOPMATHBHO-IIPABOBBIE AKTHI;

— BBICOKHI YpOoBeHb: [loHMMaeT CyTh METOAMKH pemeHus 3agaun. Crnocobex
000CHOBaTh  peuieHusl. YMEeT  MCIOJb30BaTh  HOPMATHUBHO-TEXHUYECKYIO U
CHelUalbHYI0 HAYYHYIO JIUTEpaTypy, NEepenoBOM 3apyOexHbI OMbIT, HOPMATHUBHO-
IIPABOBBIE AKTHI.

COCI’I’IG@]Z}UOWCI}Z KomnemeHnyuu — eraoenue HasblKAMU:

— HYJIEBOM ypPOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKM  BBIITOJIHECHUS
npodeCCUOHANIbHBIX 3aj1ad. VICIBIThIBAET CYIIECTBEHHBIC TPYIHOCTH MIPU BHITIOJTHEHUHU
OT/ICJIbHBIX 3aJIaHUH;

- MHUHUMAJIbHBIA YPOBEHB: HE TMPOJEMOHCTPUPOBAT HABBIKM BBIIOJHEHUS
npodeCCUOHANIBHBIX 3aJ1adu. VICIBIThIBAET CYIIECTBEHHBIC TPYIHOCTH TIPH BBITTOJTHEHUU
OTJICJIbHBIX 3aJJaHU;

— MIOPOTOBBIN YPOBEHB: BIAJCET OINBITOM MOTOBHOCTH K IpOoQheCcCHOHATbHON
NEATCIbHOCTH U MPO(ECCHOHAIBPHOMY CaMOCOBEPIICHCTBOBAHHIO Ha IOPOTOBOM
ypoBHE. TpyIOBbIE JCUCTBUS BBIIOJHIET MEJJICHHO U HEKAYECTBEHHO;

— CpEIHUH  YpOBEHb. BIIAJACET CPEIHUM  OIBITOM T'OTOBHOCTH K
po¢eCCHOHATILHON JIEATEILHOCTH B MPOPECCHOHATILHOMY CaMOCOBEPIIICHCTBOBAHUIO.
TpynioBbie EeHCTBUS BBITIOIHSAET HA CPETHEM YPOBHE IO OBICTPOTE U KAUECTBY;

— MPOJABUHYTHIM YPOBEHb: BIAJAEET OMNBITOM U JOCTATOYHO BBIPAKEHHOU
JUYHOCTHOM TOTOBHOCTH K MPOQPECCHOHATBLHON JIEITEIbHOCTH U MPO(HECCUOHATBHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO M KaUE€CTBEHHO BBITIOJIHSIET TPYIOBBIE IEUCTBUS;

- BBICOKMH YPOBEHB: BJIAJEET ONBITOM M BBIPAXKECHHOCTHIO JIMYHOCTHOMU
FOTOBHOCTH K  MPO(ECCHOHANBHOM  JIEATENIBHOCTH U MPOdeCCUOHATIBHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO M KaYE€CTBEHHO BBITIOJHSET TPYAOBBIC JICUCTBUS.

Obobwennas oyenka chopmuposaHHOCmU KOMNEmeHyul:

— HYJICBOW YPOBEHbB: KOMIIETECHIIUN HE CHOPMHUPOBAHEI;

— MUHHUMAJILHBI YPOBEHBb: 3HAYHMTEILHOE KOJIMYECTBO KOMIICTCHIIMM HE
c(hopMHUPOBAHO;

— MOPOTOBBIN YPOBEHB.: BCE KOMIIETEHIIUU CHOPMHUPOBAHBI, HO OOJBITMHCTBO
Ha TIOPOTOBOM yPOBHE;

— CpeIHU YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA CPETHEM YPOBHE;

— MPOJIBUHYTHI YPOBEHB: BCE KOMIIETCHIIMH CPOPMUPOBAHBI HA CPEAHEM
WM BBICOKOM YPOBHE;

— BBICOKHH YPOBEHB: BCE KOMIETEHITNU CHOPMHUPOBAHBI HA BRLICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy

1. OBOMIONHS MACIITAOUPYEMOCTH aHATUTHYECKUX CHCTEM.
2. TpaH3aKLIMOHHBIE CUCTEMBI: OOIIHUE MOHSATHUS.



AHaTUTUYECKNE CUCTEMBI: OOIITNE TTOHSTHS.

Tunel faHHBIX (CTPYKTYPUPOBAHHBIC, HECTPYKTYPUPOBAHHBIC, OMHAPHEIE).
Koncomunanus nanubix. OCHOBHBIE 337]a4¥ KOHCOJTUAAINY TaHHBIX.
[Mapamurma ETL (Extract Transform Load).

OcHOBHBIE CYIIHOCTH pabouero npoiecca Ha Apache Airflow.
KommonenTsr Airflow

CoBpeMeHHBIE TEXHOJIOTHH BUPTYTU3AIIHH.

0. Peectpsl u penozutopun Docker. [Tonstue Docker o6pa3z, Docker daiin.

11. Co3panume, ynanenue, 3amyck Docker koHTerinepa.

12.  DOxocucrema Hadoop: o61mine noHsATHS; KOMIOHEHTHI; TPEUMYIIECTBA.

13. Pacmpenenennas daiinoas cucrema HDFS (Hadoop Distributed
Filesystem).

14. ®enomen Big Data, npoGiembl xpaHeHHS U 00paOOTKU OOJBITNX 00HEMOB
JTAHHBIX.

15. Monens mporpammupoBanus MapReduce. ®yuakuuun map, reduce, partition,
combine u compare.

16.06macte mpumenenuss MapReduce u mnpumepsr 3amad. [IpuHIHNIBI
napajiesibHOU peanu3anuu Beluuciaenuid. CyiectBytoiue peanusanuu MapReduce.

17. llpunuuner pacnpeneneHHod peanu3zauun MapReduce Ha kiacTepHBIX
cucremax. Apxutektypa Google MapReduce, onTuMuzaiuu BBIMOJHEHUS] TPOTrpaMM,
00paboTKa OTKAa30B.

18. Ilnatrdpopma Apache Hadoop, apxurektypa Hadoop-kimactepa, OoCHOBHBIE
koMrioHeHTHI maTdopmel. Uutepderic Hadoop Streaming u peanuszaius nporpamm Jyis
Hadoop na s3pixe Python.

19. [lpueMbl u cTpaTeruu, HCHONbB3yeMble TMpu peanuzamuu MapReduce-
nporpamm. JlokampHas arperanys TPOMEKYTOUHBIX MJaHHBIX. [Ipuem in-mapper
combining. Ctpateruu pairs u stripes. CIIOKHBIC KJIIOYH, NMpUEMBI Order inversion u
value-to-key conversion. Beibop uncia map- u reduce-3amad.

20. IIpeumymectBa u Hemoctatku MapReduce. Ilmatdopma Apache Spark,
obnact mpumeHeHus: U cpaBHenue ¢ MapReduce. [lonsitue Resilient Distributed
Dataset (RDD), onepariuu Hag RDD.

21. TlpuHIATIBI pactpeesIEHHOTO BBITOTHEHHS Spark-mporpaMMbl Ha Kiactepe,
BBIYHMCJICHHUE TIJIaHA BBITTOJHEHHUS, 00paboTKa OTKA30B.

22. IlapamienbHple  BbIYMCIEHUsT Ha rpaduueckux rmporeccopax (GPU).
Oco6ennoctu apxutektypbl GPU, otinnuus ot CPU. O6nacTs mpuMeHeHus1, ueaabHbIe
U IUIOXHE 3a1aud Uia BerunciieHnit Ha GPU.

23. OcHoBHBIC 3Tanbl NpoBeaeHus BerauciaeHnii Ha GPU. Mojenb BEIYUCICHUH,
nonstue kernel, BeimonHenue kernel Ha GPU. PasHoBUAHOCTH ¥ TPUMEPBI TEXHOJIOTHI
JUUIS TTapajiieNbHbIX BeiurciaeHut Ha GPU.

24. Yto Takoe Web-ciyx0b1, Web-cepBuchr?

25. B yem pasuwnia mexay COA u Web-cepsucom?

26. Cemantuka RPC.

27. Yro Takoe REST?

28. ITporokon SOAP.

29. Tloctpoenrie SOA Ha OCHOBE OTKPBITBIX PEIICHUIA.

30. Ananuz u Be160op SOA miaThopMsl.

BR©O©ooNO koW



31. basoBble mpuHIUIEI TocTpoeHus SOA.

32. Ilpunnunsl oOMeHa nHpopMaIuen ¢ ucrnonb3oBanueM XML.

33. S3bik onucanus BeO-cepBrucoB WSDL

34. Uro Takoe «pacnpesaenennas 6a3a nanaeix - PBJI»?

35.  Uto Takoe JOKaNIbHBINA U yIaJCHHBIN TOCTYT?

36. KakoBbI ceTeBbIC YPOBHU MPEICTABICHUS JaHHBIX ?

37. Uro Takoe pparmeHTanus (pacwieHeHue) gaHHbIX? [lens ropu3oHTaIBHOM
U BEPTUKAJILHOUN (parMeHTanuu?

38.  Uro Takoe nokanuzanus (pa3MerieHne) JTaHHbIX?

39. Kakue kputrepuu MOTYT ObITh UCIIOJIB30BAHBI JIJIS1 ONITUMH3AIIUN 3aIPOCOB?
Kakoit MmaTemaTuueckuit annapar Jijisi 3TOro npuMeHseTcs?

40.  OcoOeHHOCTH TOPU30HTAIBHON U BEPTUKAIBHOMN (hparMeHTalluy B
pessiunoHHbIX b1,

4.3 Ilpumep 3K3aMeHAITUOHHOTO OMJIeTA

I'O¥ BIIO JoHeOKHA HAIHOHAJLHLIH TeXHHUYECKHH VHHBEPCHTET

VYpoReHE BEICHIEro ODPA30BAHHA MATHCTD

Hanpaeneane nogrotoekr 09.04.01. HadopMmaTika H BEIYHCIHTeILHAS TEXHHKA

IMpoduns ABTOMATHIHPOEAHHLIE CHCTEMbLI VIPABJISHHA Cemectp 3
YueOnan gucopnaaEa Pacopesenenablie HEGOPMANHOHHO-AHAJIATHYECKHE CHCTEMEL

AKIAMEHAITHOHHBIA BATET Ne 1

1 CoBpeMeHHEIE TEXHOIOTHE BHPTVATHIATIHH.

2. OcHoBHEIE CYIIHOCTH pabogero nporecca Ha Apache Airflow.

3. Pazpaborate amroputM ¢ momomsr MapReduce. Jan comcok cIpok, HVEHO ECDHVIE
CAMVEQ IIHHHVEIO CIPOKY.

1.“-'l'B.EIZI',L',:II?I-ICI Ha 3aceJaHHH I-C:lli!@,][]b[ ABETOMATHIHPOEAHHBIX CHCTEM VOPpaABETeHHA

nporokox Ne OT «___ » ) roga

3ae. kadeapoii Cexnpun A H.

JKzaMeHATOR Bacaepa T.A.
KPUTEPUHU

OlLICHUBAHUA 3K3aMEHALMOHHON padoThI
no nucuuruinHe «Pacnpenenentbie HHPOPMAIMOHHO-aHATUTUYECKHE CUCTEMbI»
st oOyuatomuxcs o HanpasieHuto 09.04.01. «MadpopmaTrka v BEIMUCITUTEIIbHAS
TEXHUKAa», MarucTepcKas nporpamma « ABTOMAaTU3UPOBAHHBIE CUCTEMBbI YIIPABIICHUS»

DK3aMeH TMPOBOJUTCA MUCBMEHHO To Owieram. buner coaepxkut 3 Bompoca,
KQKIBI U3 KOTOPBIX TPeOyeT KOHKPETHOTO OoTBeTa. [Ipr HEOOXOIMMOCTH OTBEYAIOIITUI
JOJKEH TIPUBECTH AJITOPUTM PaOOTHI.



Bompocsl 0XBaThIBaIOT TEOPETUYECKYI0 YacTh Kypca, a Takke TpeOyroT
JEMOHCTPALUH MPAKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYJEHTOM B XOJI€ BBINOJIHEHUS
1abopaTopHBIX paboT.

[IpaBunbHBIN OTBET HA MEPBBIA U BTOPOM BOMPOC OLIEHUBAECTCA B IBAJLATH IAThH
O0aioB. Tpetuil Bonpoc OlleHUBAETCS B MAThAECAT OaiuioB. Eciiu OTBET HE MOJIHBIN, TO
KOJIMYECTBO OAJIJIOM MOKET ObITh yMeHbIlIeHO. [Ipu OTCYTCTBUM NpPaBUIILHOIO OTBETA
Ha TIOCTaBJIEHHBIA BOIIPOC 00yUYarOIIUiCA MolydaeT HOJIb 0ayioB. [lomydeHHbIe Oasibl
3a OTBETHl Ha BOIMPOCHI OWJIETa CYMMHUPYIOTCA, @ C Y4ETOM pe3yJIbTaTOB TEKYIIEro
KOHTPOJISl pabOTHI CTYIEHTa UTOTOBAsI OLIEHKA MOXKET OBbITh YBEIUYCHA.

[Tonyuyennass ounenka mno 100-0ayuibHOM IIKane OMpeNeisieT OIEHKY IO
rocyJapcTBeHHOM mikane u mkaine ESTS.

YTBepxIeHO Ha 3aceaHnuu Kadeapbl aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHHUS,
npoTokos No or . 20 r

3aBeayromuii kadeapoit A.N. CexupuH.

4.4 Kputepuu olleHUBAHUSA

O1neHrBaHNE YPOBHSI OCBOCHHS CTYJEHTOM Yy4eOHOTO MaTepuana JUCHUILUIMHBI
«Pacnipenenennbie HHPOPMAITMOHHO-AHATTUTUYECKUE CUCTEMBD» MPOU3BOJUTCS B XOE
TEKYLIEro KOHTPOJIS U IPOMEKYTOUYHOM aTTecTaluy (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJb 3HAHWM  CTyleHTa O4YHOM  (opmbl  OOydeHHS
OCYLIECTBJISIETCS IO Pe3yJibTaTaM J1abopaTOpHbIX padoT, a CTyJIEHTa 3a04HON (POPMBI
o0y4eHus: — O pe3yJibTaTaM BBIMOJIHEHUSI JAa0OPAaTOPHBIX PadOT M KOHTPOJBHOMN
paboTel. BpinmonHeHue aboOpaTOpHBIX padOT € 3alMTOM OT4Y€Ta, BBIMOJHEHUE
WHIUBUIYAIbHOTO 3afaHus (KOHTPOJBHOM paboThl), MPEAYyCMOTPEHHBIX paboueit
IpPOrpaMMON AUCIUIUIMHBI, SBISIETCS HEOOXOAMMBIM YCIOBHEM JIONMYCKa CTYIEHTa K
DK3aMEHY.

Pacnpenenenue 0amioB TEKyLIEro KOHTPOJsSI pabOThI CTy/IE€HTA Ha MPOTSKEHUU
ceMecTpa MnpuBeieHo B Tabmuie 1.

Ta6nuna 1 — Pacnpenenenne 0aijioB TEKYIETO KOHTPOJIS
dopma KOHTPOJIA MaxkcumanbHO Tema
BO3MOXKHOE
KOJIMYECTBO 0aJlIOB
JList cTyieHTOB 04HOM (OpMBI O0OyUEHHUSI

Brimonnenue, 15 Permukanus TpaH3aKIUI B
odopmieHue rpauyeCcKOM peKUME
oTUueTa MU 3aluTa 15 Pennukamnusa TpaH3aKIHWil C ITOMOIIBIO
71a00paTOPHBIX XpPaHUMBIX MPOLIEAYP
pabot 15 Cozmanue  pacnpeneinéHHon  0asbl
JTAaHHBIX
15 [Touck oNTUMAIBLHOTO Ppa3MEIICHHUS

Ta0JINIIL 110 y3J1aM
15 N3ydenne ocHOB pabotsl ¢ Hadoop




dopma KOHTPOJIS MaxkcumanbHO Tema
BO3MOKHOE
KOJIMYECTBO 0aJIOB
15 N3ydenne ocHOB pabotel ¢ Hadoop
MapReduce
NUTOro 90
Jlist cTyeHTOB 3a04HOM (hOpMbl 00YUEHUS
Brinonuenue, 20 Permnukanusi TpaH3aklUil ¢ MOMOUIBIO
oopmiieHne XPaHUMBIX TPOIEAYP
oTyeTa M 3aluTa 20 [Iouck ONTUMANBHOIO Ppa3MELICHUS
1a00paTOPHBIX Ta0JIUII 1O y371aM
paboTt 20 N3yuenne ocHoB padoTel ¢ Hadoop
20 N3yuenne ocHoB pabotel ¢ Hadoop
MapReduce
Brimonnenue 20 Heliponnbie cetu nis  paboOThl  C
KOHTPOJIBHOM S3BIKOBBIMHU 3aJa4aMHU
paboThI
UTOro 100

IIpomexkyToyHasi arrecTamMsl IO pe3yJibTaTaM OCBOCHUS JUCLUIUINHBI B
ceMecTpe IpoBOAUTCS B (popMme ceMecTpoBoro 3k3ameHa. dopma npoBeneHus 3K3aMeHa
— nucbMeHHad. buner comepkut 3 Bompoca. Bonpocsl 0XBaThIBAIOT TEOPETUUECKYIO U
IIPAaKTHUYECKYIO YacTh Kypca. [Ipyn oleHMBaHWM CTyJIE€HTAa Ha SK3aMEHE IPENoAaBaTelb
PYKOBOJICTBYETCSI KpUTEPUSMHU, IPUBEIEHHBIMU B TAaOIUIIE 2.

MaxkcuManbHOE KOJMYECTBO OaJlJIOB 32 OTBET Ha BONPOC HSK3aMEHALIMOHHOTO
Ounera 3acUMTHIBACTCS CTYACHTY B Ciy4yae, €CIM OTBET IMOATBEP)KIAaeT BiaJCHUE
CTYJEHTOM 3HAHUSIMHU B MOJHOM OOBbeMe ydueOHOW MporpaMMbl, MaTepuasl M3JI0XKEH B
JIOTHYECKOM TIOCJIEIOBATEIBHOCT C BBIICIICHHEM TJIABHOTO, COJIEPKUT TOYHBIE
(GOpMyIUPOBKH, COMPOBOXKAAECTCA HILTIOCTPUPYIOIIMMU cXeMaMu, (popmynamu (Tipu
HEOOXOIUMOCTH).

B cnydae ecnm OTBET Ha BONPOC HE B NOJHOW MEPE OTBEYAET NPHUBEICHHBIM
TpeOOBAHMSIM, CTYACHTY 3aCUMTHIBAETCS YMEHbIIEHHOE Kojau4ecTBO. [Ipu oTcyTcTBUUM
PaBUJIBHOTO OTBETA HA MOCTABJIEHHBIN BOIPOC CTYAEHT noiydaer () 0amios.

Tabnuna 2 — Paciipenenenne 6aioB 0 CEMECTPOBOMY 3K3aMEHY

dopma KOHTPOJIA MaxkcumanbHO
BO3MOYKHOE KOJIMIECTBO OAJIIIOB
OTBeT Ha  BOMPOCHI Bompoc 1 25
AK3aMEHAITMOHHOTO BOTIpOC 2 25
onnera BOIIPOC 3 50
UTOro 100

HNToroBasi omeHKa MOXET OBITh OMNpEJIelieHa IO pe3yJibTaTaM TEeKYIIEero
KOHTPOJISI, MPU HE COIJIaCMU C OLIEHKOM CTYJEHT MMEET MPABO IMOJYYUTh OLIEHKY I10
pe3ysibTaTaM CEMECTPOBOro »dk3aMeHa. MaKCHMAaJbHO BO3MOKHOE KOJHYECTBO



oanos — 100.

[Tonyyennass omenka 1o 100-0aynmpHOM 1IKale OMpeAeNseT OLEHKY II0
rocyaapctBeHHoi mkane u mkaine ESTS (ta6:. 3):
Tabmuua 3 — CooTBeTcTBHE OANIOB rOocyAapcTBEHHOM mmiKaie u mkaine ESTS.

CymMmma 6anioB Ouenka Ouenka
1o 100-6anpHOM 1IKaye no mkaine ECTS 110 TOCYIAPCTBEHHOM IIKAJIE
90-100 A Ot1auyHO
80-89 B %
75-79 C OPOTO
70-74 D v
60-69 E JTIOBJIETBOPUTEIHHO
35-59 F He
0-34 £ yIOBJIETBOPUTEIILHO

* — ¢ 00sA3aTENIbHBIM MTOBTOPHBIM U3YYECHUEM JAUCIUTLIUHBI.
4.5 IlpuMep Tekyuiero onpoca Ha JJ1abopaTopHbIX padorax
Ha mpumepe temsl «Co3nanue pacipenenéHHon 0a3bl JaHHBIX):

Yro Takoe «pacrpeaeneHHas 0aza naHHbix - PBJ»?

UYTo0 Takoe JIOKaJIbHBIN U YIaJIEHHBINA JOCTYI?

KakoBbI ceTeBble YpPOBHHU MPEICTABICHUS JaHHBIX?

Yro Ttakoe ¢parmenranus (pacuieHeHue) naHHbIX? llenb ropu3oHTaIbHONW U

BEPTUKAIBLHOUN parMeHTanuu?

UYro Takoe okanm3anus (pa3MenieHrue) JaHHbIX ?

6. Kakue kputepun MOryT OBITH HCIOJIB30BaHbl JJIs ONTHUMM3ALMHU 3aMPOCOB?
Kakoli MaTremaTuyeckuil annapar JAJisl 3TOr0 IpUMEHseTcs?

7. OCOOEHHOCTH TOPU3OHTAILHON U BEPTUKAIBHOU (pparMEHTAIIMH B PEISILIMOHHBIX

BJI1.
5. YYEBHO-METOIMYECKHUE MATEPHAJIBI IO JUCLUATINHE

W

o

OCHOBHAS:

1. Banuna M.®. PacnpeneneHHble WH(OPMAIMOHHBIE CHCTEMBI. TEXHOJOTUU
peanu3alu pacnpeiefieHHbIX UHPOPMAIMOHHBIX cHUCTeM: yuyeOHoe mocodue / M.OD.
Banuna, A.I'. EpoxuH. — MockBa: MOCKOBCKMI TEXHUYECKUH YHHBEPCUTET CBS3U U
unpopmaruku, 2020. — 132c. — ISBN 2227-8397. — TekcT: 351eKTpOHHBIN //
OnekTpoHHo-OubamoTeunass  cucrema [PR BOOKS:  [caiit]. —  URL:
http://www.iprbookshop.ru/97362.html — Pexum gocryma: st aBTOpPHU3MD.
II0JIb30BATEIIEH.

2. HWuadpopManMoOHHO-aHAIUTUYECKUE CHUCTEMbl (PUHAHCOBOTO MOHHUTOPHWHTA!
yuebHoe nocobue no kypey «MHpopmannoHHO-aHATUTUYECKUE CUCTEMbBI M MOJENN» /
A.H. Hensix, A.A. lenbix, 3.M. Kotros, M.B. KusizeBa. — PocrtoB-Ha-/{ony, Taranpor:
NznatensctBo KOxHOTO (penepanpHoro yausepcuteta, 2018. — 111c. — ISBN 978-5-



http://www.iprbookshop.ru/97362.html

9275-2588-1. — TekcT : 2NMeKTpOHHBIN // DnekTpoHHO-OMOMHMoTeyHas cucrema IPR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/87416.html — Pexxum nocrymna:
JUIS aBTOPU3HP. TOJIb30BaTENCH.

3. 3uanrupoBa JI.D. TexHomorum 0O0NaYHBIX BBHIYHMCICHHUI: ydueOHOe mocodue /
J.®. 3uanrupoBa. — CaparoB: Bysosckoe obOpazoanume, 2016. — 300c. — ISBN
2227-8397. — TekcT: »aeKTpoHHBIA // DnekTpoHHO-OMOMMoTeuyHass cuctema I[PR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/41948.html — Pexxum gocrymna:
JUTS. aBTOPU3HP. TIOJIh30BaTENEH.

JlonmoTHUTE ILHAS

4. JlemunoB A.A. HHpOpMalIMOHHO-aHAIUTUYECKUE CHUCTEMBI MOIIACPKKU
NPUHATHUS PEIICHUH B OpraHax TOCyIapCTBEHHOW BJIACTH U MECTHOTO CaMOYITpaBJICHUSI.
OCHOBBI IPOEKTUPOBAHUA M BHeJpeHUs : yueOHoe mocobue / A. A. Jlemuzos, FO. H.
3axapoB. — Cankt-IletepOypr : Yausepcurer UTMO, 2012. — 100 ¢. — ISBN 2227-
8397. — Tekcr : 31eKTpOoHHBIN // DieKTpoHHO-O0ubanoTeunas cucrema [PR BOOKS :
[caiit]. — URL: http://www.iprbookshop.ru/67538.html — Pexkum moctyma: mmis
aBTOPU3UP. MOJIb30BATENCH.

5. bparuenko H.IO. Pacrmpenenennbie 6a3bl gaHHbIX: ydyeOHoe mocobue / H.IO.
bparyenko. — CraBpomnons: CeBepo-KaBkasckuii ¢enepanbubiii yauBepcurer, 2015.
— 130 c. — ISBN 2227-8397. — TekcT: 3JIeKTpOHHBIH // DIeKTpOHHO-OUOIMOoTeuHAs
cuctema IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/63130.html —
PexxuMm noctyma: mist aBTOPU3HP. TOJIE30BATEIICH.

Y4eOHO-MeTOAMYECKHUE U31aHus, paspa0oTaHHbie B JJoHHTY:

K naboparopsbiM paboTam:

6. Meroanueckue ykazaHUs K JaOOpaTOPHBIM 3aHATUSAM MO JUCIUIUINHE
"Pacnipenenennple MHPOPMANMOHHO-AHAIMTUYECKUE  CUCTEMBI" [ DIEKTPOHHBIN
pecypc]: Uil CTYIEHTOB YpOBHA mpodecCHOHANbHOTO oOpa3oBaHus 'Maructp"
HanpaBieHuss mnoarotoBku 09.04.01 "Wudopmatnka u BBIYMCIUTENbHAS TEXHHUKA'"
Marucrepckas nporpamMma 'ABTOMaTH3MPOBAaHHBIE CHCTEMBI YNPABJICHUSA' JHEBHOU
dopmbl 00yuenus / TOYBIIO "JJOHHTY", Kadenpa aBroMaTU3MPOBAHHBIX CUCTEM
ynpasnenus; [cocT.: H. K. Auapuesckas, T.A. Bacsesa]. - 1 MO. - loneuk : TOYBIIO
"IOHHTY", 2020. - 1 daitn. - Cucrem. TtpeboBanusi: Acrobat Reader.
http://ed.donntu.org/books/20/m5538.pdf

7.Meroanueckue ykazaHusi K J1a0OpaTOpHBIM 3aHATHSIM 1O JUCHUIUIMHE
"Pacnipenenennble MHPOPMALMOHHO-AHAIIMTUYECKUE  CUCTEMBI"  [DJIEKTPOHHBIH
pecypc]: s CTyACHTOB YpOBHsA mpodeccuoHanbHOro oOpazoBaHus 'Maructp"
HanpaBieHuss noarotoBku 09.04.01 "MudbopmaTnka M BBUKUCTUTENbHAS TEXHHUKA':
Marucrepckas nporpamma 'ABTOMaTHU3HPOBAHHBIE CUCTEMbI YIIPABICHUA" 3a04YHOU
¢dopmer o6yuenus / TOYBIIO "JOHHTY", Kadenpa aBTOMaTH3MPOBAHHBIX CHCTEM
ynpasienus; [cocT.: H.K. Anapuesckas, T.A. Bacsesa]. - 1 MO. - loneuk : TOYBIIO
"IOHHTY", 2020. - 1 (¢aitn. - Cucrem. TtpeboBanusi: Acrobat Reader.
http://ed.donntu.org/books/21/m6015.pdf
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http://www.iprbookshop.ru/63130.html
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http://ed.donntu.org/books/21/m6015.pdf

8. Meronuueckne yKazaHuss K  KOHTPOJIBHOW paboTe 1O  JUCHUILIINHE
"Pacnipenenennple MHPOPMAIMOHHO-AHAIIMTUYECKUE  CUCTEMBI"  [DIEKTPOHHBIH
pecypc]: s CTyACHTOB YpOBHSA mpodeccuoHanbHOTO oOpa3oBaHus '"maructp'
HanpasieHuss noarotoBku 09.04.01 "MHpopmarnka W BBIYMCIUTENIbHAS TEXHHKA':
MarucTtepckas nporpamMmma "ABTOMAaTH3pOBaHHBIE CHCTEMBI YINpaBICHUA" 3a0YHOMN
¢opmer 0o0yuenus ['OYBIIO "JOHHTY", Kadenpa aBTrOMaTH3MpOBaHHBIX CHCTEM
ympasieHnus; [coct. T.A. Bacsera]. - 1 MO. - Jloneux: TOYBIIO "JOHHTY", 2020. - 1
daiin. - Cucrem. TpeOOBaAHMUS: Acrobat Reader.
http://ed.donntu.org/books/21/m6016.pdf

9. Meronuueckne yka3aHUsi IO OpraHU3alMM ayJUTOPHOM U BHEAyIUTOPHOM
CaMOCTOATENIbHOM  paboThl  CTYAGHTOB MO  aucuuiuimHe  "PacrmpeneneHHbie
UH(OPMAIIMOHHO-aHATUTUYECKUE CUCTEMBI" [DIEKTPOHHBIA pecypc]: s CTYJIEHTOB
YPOBHS TPOQECCHOHATLHOIO 00pa30oBaHWsA '"MarucTp'" HaIpaBICHHS IOJTOTOBKH
09.04.01 "NudopmaTuka W BBMHCIWTEIbHAS TEXHUKA': Marucrepckas Mporpamma
"ABToMatusupoBaHHble cuctembl ympabienus / ['OYBIIO "JOHHTY", Kadempa
aBTOMAaTU3MPOBAHHBIX cucTeM yrpasienus; [coct.: H.K. Annpuenckas, T.A. Bacsesa].
- 714 K6O. - Jonenxk : TOYBIIO "IOHHTY", 2020. - 1 ¢aitn. - Cucrem. TpeOOBaHUS:
Acrobat Reader. http://ed.donntu.org/books/21/m6014.pdf

Internet-pecypcnl

10. http://hadoop.apache.org/
11. https://spark.apache.org/
12. https://airflow.apache.org/
13. https://cloud.google.com/
14. https://aws.amazon.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIHUIIJIMHbI

1. JlekumoHHble 3aHaTUsA: yueOHas ayautopus Ne§.712 yueOHbIl kopryc 8 ais
NPOBENCHUSI 3aHSATHH  JICKIIMOHHOTO THUIA, TPYIIOBBIX W  WHIWBHIYATbHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu, (MyJIbTUMEINHHOE
obopyoBaHue: KOMIbIOTEp, oneparnuonHas cucrema Windows 7 Professional x86/64
(akamemuueckas noanucka DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides
(OecrimaTHast Bepcus)), MYJIbTUMEIUHHBIA IMPOEKTOP, SKpaH; CICHHAIN3UPOBAHHAS
MeOeIb: I0CKa ayAUTOpHAs, apThI.

2. JlabopaTopHble padoThi: KoMIbloTepHast ayautopust Ne8.610 yueOHbIi KopITyc
8 nmns mpoBeleHUs J1A00PATOPHBIX 3aHSATUW, TPYINNOBBIX W HHAMBUAYaJIbHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISI ¥ POMEKYTOYHOU aTTecTanud, (MyJIbTUMETUIHHOES
obopynoBanue: kommbiorep Intel Celeron 1,6 GHz, P4 2.6 GHz, omepamumonHas
cuctema Windows XP Professional u Windows 7 Professional x86/64 (akamemuueckas
noanucka DreamSparkPremium, LibreOffice 4.3.2.2, Google Slides (Gecnnarnas
Bepcusi), Microsoft Visual Studio Express, OpenOffice, Enterprise, FreeCommander,
Proteus, 7-zip MyJIbTUMEIUMHAS CETh; CIEIUAIU3UpPOBaHHAs MeOellb: JoCKa
ayJIMTOpHAsl, aPTHI.
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3. CamocrosiTejibHasi padoTa: TMOMEIICHUS JJIi CaMOCTOATEIHHON paboThl C
BO3MOXHOCTBIO TMOJKIIOueHuss K cetu "HMHrepHer" u oOecrieueHWeM JOCTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO0 CpEy OpraHWU3alluM: YHTAIbHBIC
3aiibl, yueOHsie kopryca 2,3 (KoMnbloTepHasi TEXHUKA ¢ BO3MOXKHOCTBIO MOJIKIIFOUEHUS
kK cetn «MHTepHeT» M obecrmeueHHWEM [OCTyNa B D3JICKTPOHHYIO HH(DOpPMAIMOHHO-
obpazoBarenpuyto cpeny (QMOC JOHHTY) u 31neKTpOHHO-OMOIMOTEUHYIO CUCTEMY
(OBC 1PRbooks), a Takke BO3MOXHOCTbIO HWHAMBUAYAIBHOTO HEOTPAaHUYEHHOIO
nocryna oOyvaromxcs B ObC u DUOC mnocpenctBom Wi-Fi ¢ mepcoHanmbHBIX
MoOmIbHBIX yerporicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — oOmiectBeHHast
muuensus MPL 2.0/ Grub loader for ALT Linux - nunenszust GNU LGPL v3/ Mozilla
Firefox - numensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning
Environment) - munensus GNU GPLect-OrientedDynamicLearning Environment,
muuen3ust GNUGPL).
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