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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PaGouas mnporpamma aucuuiuinHbel (Moayis) «boiblliie JaHHBIE» COCTaBJIEHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — 6akanaBpuar o creruagbHocT 02.03.01 MaremaTnka ¥ KOMIIBIOTEPHBIE HAYKH,
npodmis MaTeMaTHKa 1 KOMIIBIOTEPHbIE HAyKH, YTBEPKAECHHBIN TpUKa3oM MUHHCTEpCTBA HAYKU
u BbIciIero oopasoBanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017 rona.

N3zyuenue nucuuiuivebl (Monyisi) «boinbiine qaHHbe» GOPMHUPYET y CTYIEHTOB HaBBIKH
paboThl ¢ COBPEMEHHBIMH TEXHOJIOTHUSIMH 00pabOTKH OoNbIIMX 00BEMOB WH(pOpPMALWHU, YTO
o0ecrieuynBaeT UX KOHKYPEHTOCIIOCOOHOCTb Ha pBIHKE Tpylda U CHOCOOCTBYET Ppa3BUTHUIO
MHHOBAIlMOHHBIX PEUICHUH Ha CTHIKE MAaTEeMAaTHKH, KOMIBIOTEPHBIX HAyK M HPUKIAJHBIX
JUCLUIUIMH.

MecTo JUCUMIIIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
Marematuka U KOMIBIOTEPHbIE HAYKU U BXOIUT B 4acTh bioka 1, popMupyemyro ydyacTHUKaMH
00pa3oBaTebHBIX OTHOIICHUH.

Juctunnuna (MOAy/b) SBISETCS BBIOOPHOM, M3ydyaercs Ha 3 wiu 4 Kypce B 5, 6, 7 wiun
8cemectpe Ha BBIOOp. JloCTymHA TOCIE YCIIENTHOTO OCBOCHUS IUCIUIUIMH (MOayleil): «basbl
JTAHHBIX», KAJITOPUTMBI U CTPYKTYpPBI JaHHBIX [I».

Heap wu3ydyeHusi IUCHMIIMHBI (MOJYJIsI): OCBOGHHE METOJIOB cOopa, XpaHEHus,
00paboTKM U aHAIM3a MACIITA0OHBIX ¥ PA3HOOOPA3HBIX JIAHHBIX JJIS PEIICHUS PUKIATHBIX 33124
B PA3JIMYHBIX 00JIACTAX HAYKU U TEXHUKH.

3agauu u3ydeHusi JUCHUNIUHBI (MOTYJIfA):

— ¢opMuUpOBaHHWE 3HAHWA OCHOBHBIX TIOHATHW W apXHUTEKTYPhl paclpeaeieHHBIX
BBIYHCIIUTEILHBIX CUCTEM, KOHIETITNH PaOOThI KOPIIOPATHBHBIX XPAHUIIUII JAHHBIX;

— yMmeHue paboratb ¢ cucremoinn ouepeneit Kafka m pacnpenenennoir 6a30ii maHHBIX
Cassandra, perrath 3a/1au ¢ UCIIOJIH30BAHUEM PA3TMYHBIX X PAHHUITHIIL;

— BIaJIEHUE MOCTPOCHHEM aBTOMATH3UPOBAHHBIX MOTOKOB JAHHBIX C MCIOJIH30BAHUEM
Pa3TUYHBIX HHCTPYMECHTOB.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIAICS 10JI2KEeH

3Hamp:

— OCHOBHBIC KOHIIEIINH PaObOTHI KOPIIOPATHBHBIX XPAHUJIHII JAHHBIX

— OCHOBBI PAaCHPEICIICHHBIX CHCTEM XpPaHEHHWsS, OCHOBHBIC KOMIIOHEHTBI M METOJIbI
paboTsi ¢ S3;

— OCHOBHBIE KOMIIOHEHTHI U METOJIbI paboThl ¢ Apache Spark;

— OCHOBHBIE KOMIIOHEHTHI U MeTo bl paboTsl ¢ ClickHouse;

— OCHOBHBIE KOMIIOHEHTBI U MeTOJIbl paboThl ¢ Apache Airflow;

— OCHOBHBIE KOMIIOHEHTHI U MeTo1bl paboThl ¢ Kafka;

— 0a30BbIe MPUHITUIIBI ONITHMH3AIMH U TTPOBEPKU Ka4eCTBA JJaHHBIX;

— OCHOBHBIC KOHIICTIIIMH B TPOSKTUPOBAHUH 0a3 JAaHHBIX U KOPIOPATHBHBIX XPAHHIIUII

JTAHHBIX;

— OCHOBHBIC KOHIICTIIIMY ¥ TIPUHIIMITBI IPOSKTUPOBAHKS aBTOMATH3UPOBAHHBIX TOTOKOB
JTAaHHBIX;

ymembs:

— pemaTh 3aJlauu C UCIOJIb30BaHUEM S3;

— pemiathb 3a/1a4M ¢ ucrnosib3oBanueM Apache Spark;
— pemarth 3agaun ¢ ucnonszoBanuem ClickHouse;

— pemiath 3a1a4M ¢ ucrnosibzoBanueM Apache Airflow;
— pemarb 3aJa4u ¢ ucnoip3oBanneM Kafka;
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— IHPOCKTHPOBATH CXCEMbl XPAHCHUA HOAHHLIX B 6a3ax JaHHBIX W KOPIIOPATHUBHBIX
XpaHWINIIAX JAHHBIX,

— MpHUMEHATH 0a30BbIE MPUHIIMITBI ONTUMHU3AIUH UCIIOIB3YEMBIX PECYPCOB,;

— MpHUMEHATH 0a30BbIE MPUHIIMITBI TPOBEPKHU KaueCTBA JAHHBIX;

6/1a0emb:

— IOCTPOCHUEM aBTOMATU3HUPOBAHHBIX IIOTOKOB JAHHBIX C UCIIOJIb30BAHHUCM: S3, Kaﬂ<a,
Apache Spark, ClickHouse, Apache Airflow;

— pa3paboTKOI U BHEJAPEHUEM aBTOMATU3UPOBAHHOTO KOHTPOJIS KAYECTBA JAHHBIX;

— OHTI/IMI/I3aI_II/IeI71 HCIIOJIB3YCMbIX PECYPCOB B aBTOMATHU3UPOBAHHBIX ITOTOKAX NAHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH ITOUCK, nHpOpMaIUK B 00J1aCTH
KPUTUYECKUM aHAIN3 1 PO ECCHOHATLHON TESITETLHOCTH,
cUHTe3 HH(popManuy, OCHOBHBIE IPUHIIMITBI KPUTHUECKON
MIPUMEHSATH CUCTEMHBIH OIIEHKY ICTOYHUKOB HH()OPMAIINU U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB IS pEIICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TIOAXO]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. Crioco0eH ompenensirTsb YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penieHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPAaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaK)Ke UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmn3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITeTIbHOCTH, 0€30MacHOCTH W IPUMEHEHHUSI
orupasich Ha nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
UH()OPMALMOHHYIO U TEXHOJIOTHH B TPO(ECCHOHAIBEHON
oubrorpaduIecKyro JISITSIIbHOCTH
KYJIbTypY, UCIIONB3Ys IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
UH()OpPMALTMOHHO- nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
TEXHOJIOTHH U 3aja4 podeccHoHaIbHON
YUYHUTBIBAsi OCHOBHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TpeboBaHuUs nH(pOpPMaLMOHHON 0€30MacHOCTH
UHGPOPMAIUOHHOM IIK-2.3. Hmeet ombIT paboTHI ¢
Oe3omacHOCTH MH()OPMALMOHHBIMHU PECYpCaMU U

TEXHOJIOTHSIMU B 00JIaCTH
podecCHoHaIbHOM IeTEIbHOCTH,
BKJTIOYAs COOTIOCHIE HOPM
nH$OpPMaLMOHHON 0€30MacHOCTH
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3. TemaTu4yeckuii mjian

Nen/ HanMenopanme TpynoeMkocTh, akageMH4YeCKHEe YAChI TKY
n Ounas ghopma .
pa3jaena IMCUUNIUHBI (Texymii
KonrakTHas padoTa
(Monys) Kontp | CamocTtosiTen KOHTPOJIb
Jexk | IIpakTu4yeckne
0J1b bHasi padoTa | YCIEBaeMOCTH)
UM 3aHATHS
OcHOBHBIE KOHIIETIIIUHA 3 3 15 JoMmaraue
3aJIaHus
daiioBbIe XPaHUIHINA 3 3 15 Jomarmaue
3aJaHus
Pacnpenenénnrie cuctemsl 3 3 15 Homaraue
BBIYHCIICHHS 3aJIaHus
4 Apromatuzanust ETL 3 3 15 Jomariame
MIPOLIECCOB 3aJaHus
[TocTpoeHne xkoprnopaTUBHBIX 4 4 15 Jomamraue
XPaHWIAI] TAHHBIX 3aJlaHus
Clickhouse 3 3 15 Jomamuaue
3aJaHHs
Onrumusanus 3 3 14 JoMaraue
3aJlaHus
KauecTBO JaHHBIX 3 3 14 JloMaraue
3aJaHHs
Kafka 3 3 14 Jomariraue
3aJlaHus
3auem c oueHKoll 2 [IpoekT
Hmozo: | 28 28 2 132
O6vem oucyuniunsvt (Modys) (8 ax. 190
y.)
O6vem oucuyunaunst (Modyns) (6 3au. 5
eo.)
4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)
Ne HaunmenoBanme pasgesa Copepxanne JMCHUAIVINHBI (MOAYJISA) N0 TeMaM
n/n AUCIHUNJIMHBI (MOYJIs1)
1 OCHOBHBIE KOHIETIIINT Pa3zBuTHe MOAXO0J0OB K XpaHEHUIO W 00paboTKe NaHHBIX. MHCTpYMEHTH M
nHppacTpyKTypa iathopM gaHHeIX. KopriopaTrBHbBIE XpaHWIHIIA TaHHBIX
2 @DainoBble XpaHWIHILA Jannsie u 6opmue nanasie. opmaTsl daitnos. Mcnons3oBaHue 00bEKTHOTO
XpaHWJIHIIA B KOHTEKCTE IIaThOPMBI TAHHBIX
3 Pacnpenenénubie cucTeMsr Otienenue BEIYUCIUTEIBHOTO CIIOS OT CJIOSl XpaHEHHUsT IaHHBIX.
BBIYMCIICHHS [lakerHast 00pabOTKa JAHHBIX.
4 Apromarnsanusg ETL OcCHOBHBIE IPUHLUIIBI Pa3padOTKU MPOLECCOB 3arpy3Ku 1aHHbIX.
MIPOIIECCOB [MocTpoeHne MOTOKOB W3 03epa JAHHBIX B CTPYKTYPHPOBAaHHBIE BHTPUHBI
JIAHHBIX.
5 [locTpoenne kopnopaTUBHEIX | MHOrociaoiHas MacTabupyemMast apxXUTeKTypa XpaHHIUILIA JaHHbIX.
XPpaHWIHUI JAHHBIX Oszepa nanHbix ¥ Lakehouse. [IpoekTupoBanue BUTPUH JTAHHBIX
6 Clickhouse Pacripenenennbie 6a3bl ganHbix shared nothing. MexaHu3Mbl XpaHEHHS
nmanHbix B Clickhouse. Tlpumenenune Clickhouse st co3maHusi MPOIECCOB
00paboTku naHHbIX Ha SQL
7 Ontumuzanus OCHOBBI ONITUMHU3AINH B 33Ja4aX U3BJICUEHUS JaHHBIX. CUTyalnu, B KOTOPBIX
onTUMH3ANUs  ABIsAeTcs  HeoOxomumou.  I[lpumepsl  onTHMHU3AIUH
pacrpenesieHHOi 00padOTKH TaHHBIX.
8 KauectBo naHHBIX W3mepeHust kauecTBa NaHHBIX. MeTpHKHM KauecTBa IaHHbIX. MHTerpaums
MpaBuWJI MPOBEPKH JTaHHBIX B nponeccsl ETL
9 Kafka Apxurektypa 6pokepa coobuiermii. I[TorokoBast 06paboTKa JaHHBIX.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydYeHMs NOJy4aeT WHAWBUAYAIbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Jleckogern, 0. Ananu3 601X HAOOPOB JaHHBIX : TpaKTHYECKoe pykoBoacTBo / 1. JIxk.
VYaeman, 1O. JleckoBen, A. Pamkapaman ; mep. ¢ aari. A. A. CnuHkuHA. - 2-¢ U3/, - MOCKBa :
JMK IIpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : anmektponHbii. - URL:
https://znanium.ru/catalog/product/2102592.

2. Kapay, X. HM3yuaem Spark. MonHHEHOCHBIH aHadM3 JaHHBIX @ MPAKTUYECKOE
pykoBoxctBo / X. Kapay, O. KouBuncku, [1. Bengenn, 3. Mareii ; nep. ¢ anri. - 2-e u3a. - MockBa
: JIMK IIpecc, 2023. - 305 c. - ISBN 978-5-89818-320-2. - Tekcr : anmekrponHbii. - URL:
https://znanium.ru/catalog/product/2102607.

3. Xapencnak, b. Apache Airflow u koHBelieppl 00paOOTKH JaHHBIX : MPAKTHYECKOE
pykoBojacTBo / b. Xapencnak, J[. 13 Pyiitep ; nep. ¢ anrn. JI. A. benukoBa. - Mocksa : JIMK
ITpecc, 2022. - 502 c. - ISBN 978-5-97060-970-5. - Tekcr : smektponHbii. - URL:
https://znanium.ru/catalog/product/2155905.

4. Apache Kafka. [ToroxoBast 00paboTka 1 aHaJIU3 IaHHBIX : TPAKTHYECKOE PYKOBOJCTBO /
I'. lanupa, T. [Manuno, P. CuBapam, K. Ilertn. - 2-e uzg. - Caukr-IletepOypr : Ilurep, 2023. -
512 c. - (Cepus «becrcemnepsr O’Reilly»). - ISBN 978-5-4461-2288-2. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2123357.

Jononnumensnan numepamypa:

1. IpsixonoB, A.I'. MammnHoe oOyuenue u aHanu3 AaHHbiX / A.I'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

2. Maptumms, C. A. ba3bsl jgaHHbIX: paboTa C pacnpeneleHHbIMH 0a3aMM JaHHBIX U
¢aitnoBeiMu cuctemamu Ha npumepe MongoDB n HDFS ¢ ucnonszoBanuem Node.js, Express.js,
Apache Spark u Scala : yue6Hoe nocodue / C. A. Maptumus, B. JI. Cumonos, M. B. Xpanuenko.
— Mocksa : UTHOPA-M, 2024. — 235 ¢. - ISBN 978-5-16-019845-3. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2139860.

3. CrpyxxkuH, H. I1. Ba3bl nanusIx: npoektupoBanue. [IpakTukyM : ydeOHUK I BY30B /
H. II. Crpyxxkun, B. B. 'ogun. — MockBa : M3narensctBo FOpaiit, 2025. — 291 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-00739-8. — Texkct : anexTpoHHBIN // OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/561215.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, NPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXxcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalliH, a TaKKe
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https://znanium.ru/catalog/product/2102592
https://znanium.ru/catalog/product/2102607
https://znanium.ru/catalog/product/2155905
https://znanium.ru/catalog/product/2123357
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md
https://znanium.ru/catalog/product/2139860
https://urait.ru/bcode/561215

MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHMs, CIy>KalllUMH JUls MpPEeACTaBIEeHUs yd4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CIHENHUAIN3UPOBAHHBIM 000pYyI0OBaHUEM, BKIJIIOYAs IEMOHCTPAIIMOHHOE 000py/JOBAHHUE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCIOJB30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHciie 3JCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IPO(eCcCHOHAIBHBIM 0Oa3am
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOES CBO0OOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTa BPeMEHM:
Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
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http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe
CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonnoe
Cucrtemsbl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | muuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIMIEH3HOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO paCIpPOCTPaHsIEMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJIbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouecce nzydenust quctumiinHel (Moayisi) «bonbline naHHbie» B paMKax TEKYILIETro
KOHTPOJISl YCIIEBAEMOCTH HCHOJIB3YIOTCS Takue BUAbl y4eOHOW paboThl, Kak JIEKLUH,
IIPAaKTUYECKHE 3aHATUSA, JOMAIHHE 33JaHHs, IPOEKT, a TaKKe pPa3jIU4HbIe BHIBI
CaMOCTOSITENIbHOW paboThl 0Oyyaromuxcst MO 3aJaHHI0 TpernojaBaTes, HalpaBJIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  MPO(ECCHOHANBHOM  JIEKCUKH, 3aKpEIVICHHE  MPAKTUYECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue ¢ cemunape (npaxmuyeckom 3ansmuu) — akTHBHas paboTa CTyJICHTA Ha CEMHUHApe,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTYMEHTUPYS UX.
[Ipun oTBeTrax Ha BOMPOCHI MPENOJABATENS] CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMPAsiCh HA U3Y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOIEPKUBAThH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, Ji 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

IIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U Mpe3eHTalHs pe3yIbTaToB.

Jis ycnemHol NOArOTOBKM K MPOEKTY: YETKO ONpENeNIUTe LEAH M 33Jayd MPOeKTa,
pacripefieiuTe posid W OOSA3aHHOCTH MEXJY YYaCTHHKAMHM, a TaKXKe YCTAaHOBUTE CPOKH
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo npoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
U peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1a4un CTyIeHTa BKIIOYAIOT paboTy
C KOHCHEKTaMH JeKIui (06paboTka TekcTa), HOBTOPHOE U3ydeHHE YUeOHBIX MaTEepUaoB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIEAOBATEIBCKUX
3alaHUM U Ipyroe.

bonycnvie 6annibi — 3TO OLEHKH, KOTOPbIE CTYAEHTHI MOTYT IOJYyYUTh 3a BBIIOJHEHHE
JIOTIOJTHUTEIIbHBIX 3a/1aHUN.

®opmar OOHYCHBIX 0AJUIOB IMO3BOJISIET CTYACHTAM YJIYYIIUTHh OOILIYI0 OLIEHKY IO KypCy U
CTUMYJIUPYET yriIyOJieHHOE U3y4eHHe MaTepuaa.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuIuinHe (MoayJ/o) «bojbiime qJaHHBIE»

OrneHuBaHue YpoOBHS Y4E€OHBIX JAOCTHKEHUU, OOy4YaroUIuXcs MO JUCHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIIUH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme

3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OICHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX TIO
JUCITATIIIVHE.

Jns OueHMBaHUS TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCTIONIB3YETCS JIECATUOAIUThHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON MITKAJION CIEAYIOIINM 00pa3oM:

HecaTubannbuas IlaTubdannbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA AUCUUIJIMHE (MOIYJIIO)
10 OtinyHO CTyZleHT NOJHOCTBIO BIAJEET 3HAHUSAMH, H3JI0KEHHBIMH B
9 OTINYHO pabouell mporpamMme, U TIyOOKO OCMBICISIET AUCHHILIHHY. OH
) OTINYHO CaMOCTOSITEIBHO M JIOTHYECKH TI0CIIEI0OBATEILHO OTBEYAET HA BCE

BOIIPOCHI, aKLEHTUPYsI BHUMaHUE Ha HanOoJjiee BKHOM. YMeeT
aHaJM3UPOBATh, CPAaBHUBATh, KIACCH(QHUIMPOBATH, 0000OIIATS,
KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh N3YUEHHBIA MaTepuall,
BBIJICNSAS KIFOYEBbIE MOMEHTHI ¥ YCTaHABJIMBAas IPUYMHHO-

CIICZICTBEHHBIE CBSI3H. UeTKO (OpMYNIHPYET OTBETHI, YBEPEHHO
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JlecaTnboanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUHUIINHE (MOIYJIIO)

HMHTEPIIPETUPYET PE3YIbTAThl aHAIU30B U APYTUX UCCIIEA0BaHU,
a TaKKe pelraer ciaoxHble 3a7a4d. CTYIeHT XOPOILIO 3HAKOM C
METOAaMHU HCCIICAOBaHHSA, HEOOXOAUMBIMHU Uil MPaKTHYECCKON
JESTENBHOCTH, M yMEET CBS3BIBATh TEOPETHUECKUE ACIEKTHI
JUCLUIUIMHBI (MOIYJISI) C IPAKTUIECKUMHU 3a1a4aMH.

Xoporio

Xoporo

CryneHt oOnajgaer 3HAHWSIMH TPEJAMETa IMOYTH B IOJIHOM
o0ObeMe paboueii MporpaMMbl M CaMOCTOSTEIBHO, JOTHYSCKU
MOCJIETIOBATENIbHO U BCECTOPOHHE OTBEYACT HA BCE BOIMPOCHI,
AKIICHTUPYs] BHUMaHUE Ha HauOoJee 3HaYMMbIX MOMeHTax. OH
yMeeT aHaJu3upOoBaTh, CPAaBHUBATh, KIACCUPHUIINPOBATH,
000011aTh,  KOHKPETH3HPOBaTH WM  CHCTEMaTH3HPOBATh
W3YYCHHBIM MaTepual, BBIICIAS €ro KIYEBBIC aCleKThl H
yCTaHaBJIMBasi NPUYUHHO-CIICICTBEHHbIC CBA3U. DOpMymHpyeT
CBOH OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YILTATHI aHAIU30B
U JIPYrHMX HCCJICIOBaHWMA, a TaKKe pellacT CIOKHBIC
cUTyanuoHHbIe 3a1a4i. CTYJICHT XOpOIIO 3HAKOM ¢ METOJaMHU
UCCIIEIOBAHUA, HEOO0XOUMBIMU ISt MPaKTUYECKOU
JESITENTBHOCTH, MW YMEET CBS3bIBATH TCOPETHUECKHE ACTICKTHI
MpeaMeTa ¢ MPaKTHYSCKUMU 3a/1a4aMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOjamaeT 0a30BBIMH 3HAHUSMH TI0 JUCIUILIMHE
(MOmyITI0), HO WMCIBITBIBACT TPYAHOCTH MPU CAMOCTOSITEIBHBIX
OTBETaX W HCIOJB3yeT HETOUHbIC (GOpPMYITUpOBKU. B xone
OTBETOB OH JIOMYCKAaeT OIMOKH, KACAIOIIUECs CYTH BOIPOCOB.
CryneHT crocoOeH peliaTh TONBKO camble MPOCTHIC 3a7aud U
BJIaACCT JINIIb MHWHUMAaJIBHBIM Ha60pOM METOA0B
HCCIIEIOBAHUSI.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAACI 00s13aTeTEHBIM MHUHUMYMOM 3HAHUHU 110
npeaMeTy U HE MOXCT OTBCTUTb Ha BOIPOCHI, AaKE€ CCJIN
npemnogaBaTeiib 3a1a€T JOMOJIHUTCIBHBIC HABOAAIIUE BOIIPOCHI.

Jucnuniuza (Moaynb) «bolblne 1aHHbIe)» OLIEHUBAETCS CIEAYIOINUM 00pa3oMm:

AKTHBHOCTH

Bec

Onucaunmne

Homamnaue 3amanus | 80% | Habop 3a7au o Temam Hepenu

ITpoekTsl

20% | MccnenoBaTenbekas paboTa 1o Kypey M MPE3eHTALUs PEe3yJIbTaTOBR

@opmyJia pacuéTa HTOrOBOM OLIEHKH MO JUCHUILIMHE (Moay./110) «BosiblMe TaHHbIE»:
«0,8 x cpennee 3a qomantHue 3aaanus + 0,2 X cpeaHee 3a MPOCSKTHI».

[Tpu u3ydyeHUH TUCHUIUIMHBI (MOYJIS) TaK K€ BOZMOXKHO MOJTydyeHHEe OOHYCHBIX OaJlIOB.

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)

IIpumepHbIe JOMaNIHUE 3aIaHUS

JlomamHee 3aganue 1

1. OObsicHUTE HBOJIOLMIO MOJXO0A0B K XPAHEHUIO JAHHBIX OT TPAJAULMOHHBIX 0a3 JaHHBIX
K COBpeMEeHHbIM mnaTdopmam. [IpuBeaute 3 npumepa usmMeHeHui 3a nociueanue 20 aer.
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2. Onumure poib HWHCTPYMEHTOB HHGpacTpykTypsl (Hampumep, Hadoop, Spark) B
iatdopmax AaHHbIX. Kak oHM pemaroT mpobiemMbl MacTabupyeMocTu?

3. [Ipoananu3upyiiTe CleHApHUil: KOMIIAHHUS XOUYET TMEPEHTH OT JIOKAILHOTO XPAHEHUS K
obnaunomy. Kakue npenmyiiecTBa U pucKd Bbl BUIUTE?

4. CpaBHute KopriopaTuBHOEe XpaHwimiie naHHbIX (EDW) ¢ oObprunol 0a3oli maHHBIX. B
kakux cinydasx EDW npennoururenbHee?

5. [lpunymaiiTe ¥ OMUIIATE TUMIOTCTHUYECKYIO MIATGOPMY JaHHBIX ISl Majoro Om3Heca
(manpumep, kade). Kakne KOMIIOHEHTHI BbI BKIIFOUNTE?

6. PaccumTaiiTe MOTEHIMAIBHYIO SKOHOMHIO: €CIM MUTpanusi Ha OOJa4HOE XpaHWIHIIE
cHIDKaeT 3arpathl Ha 40% U1 KOMIIAHUU ¢ OIOKETOM 1 MITH J10J11apOB, CKOJIBKO 3TO COCTABUT?

JlomamHee 3agaHue 2

1. Ilepeuncnute 5 KIOYEBBIX HHCTPYMEHTOB MH(PACTPYKTYpHI MIATGOPM TAHHBIX U UX
OCHOBHBIC (DYHKIUH.

2. Kak koprnopaTuBHbIC XpaHWIHIIA NaHHBIX WHTETPUPYIOTCS C MHCTPYMEHTaMH BPOJE
AWS S3 unn Google Cloud Storage? IIpuBenuTe npuMep apXuTeKTypHI.

3. Pemmire 3amauy: xommanusi oOpabareiBaer 1 Th nmamnpix exemnneBHo. [lombGepute
MOIXOAIIYI0 HH(PACTPYKTYPY U OOBSCHUTE BHIOOP.

4. O6cynuTe ATUYECKHE AaClEKThl XPAaHEHMs JaHHBIX B KOPIOPATUBHBIX XpaHWIUILNAX
(Hampumep, IPUBATHOCTH ).

5. CosznaiiTe nuarpaMMy MpOCTON TIATGOPMBI JAaHHBIX JJIS aHAIHA3A MPOJIAXK, HCIIOIb3YS
OecriaTHbIE MHCTPYMEHTHI (Hampumep, Draw.i0).

6. IIpoBeauTe aHaiM3: CpPaBHHTE CTOMMOCTh pa3BepThiBaHus EDW Ha-premises vs. B
obmake mia 100 mons30Baresei.

JlomamHee 3aganue 3

1. Tlepeuncnure 5 KIOYEBBIX HHCTPYMEHTOB MH(PPACTPYKTYPHI TIATPOPM JaHHBIX M HX
OCHOBHBIEC (DYHKITUH.

2. Kak KoOprmopaTUBHBIE XpaHWIWINA TAaHHBIX WHTETPUPYIOTCS C WHCTPYMEHTAMH BpOJIE
AWS S3 unu Google Cloud Storage? IlpuBeanute npumep apXUTEKTYypBhI.

3. Pemmre 3amauy: xommanus obOpabateiBaer 1 Th nmamnpix exemneBHo. [lombGepute
HOJXOASAIIYI0 HHPPACTPYKTYPY U OOBSICHUTE BBIOOD.

4. ObcynuTe ATHYECKHE AacleKTbl XPaHeHWs JaHHBIX B KOPIIOPATUBHBIX XPaHHIIHINAX
(HampuMep, IPUBATHOCTD).

5. Co3paiiTe muarpaMMmy mpocTol MIaT(OpMBI JaHHBIX JUIS aHaJIH3a MPOJIAXK, MCIIONb3Ys
OecrutaTHble MHCTPYMEHTHI (Hanpumep, Draw.io).

6. [IpoBemuTe aHaM3: CpaBHHTE CTOMMOCTH pa3BepThiBaHus EDW Ha-premises vs. B
obmake s 100 monbp3oBaTenei.

Jomamnee 3aganue 4

1. O6bsacHuTEe, MOYEMYy HHCTPYMEHTHl HH(PACTPYKTYphl HEOOXOAUMBI JJsi OOJIBIINX
naHHbIX. [IpuBeauTe nOoKa3aTENbCTBA U3 PEAJIBHBIX KEWCOB.

2. Kak kopnopaTHBHBIE XpaHWIHINA JAHHBIX O0ECIIEYMBAIOT KOHCHUCTEHTHOCTh JAHHBIX?
Onumunre MeXaHu3Mbl.

3. Pemmre: ecmum 3agepkka B 00pa0OTKE MaHHBIX TMIPEBBINIAET S5 CEKYHI, Kak
ONTUMHU3UPOBATh HHPPACTPYKTYPY?
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4. Ananmu3upylTe TPEHIbI: KaK pa3BUTHE O0OJayHbIX IuiarGopm wu3meHusno posb IT-
CIICIUaJIMCTOB B KOMIIAHUAX.

5. Co3paiiTe OTYET: OLIEHUTE NMPEUMYILECTBA MIaT(GOpM JaHHBIX Ui cTaprana B chepe Al
(Hanpumep, 00paboTKa N300paKEHUN ).

6. Maremartuueckas 3ajada: €cid pPOCT JaHHBIX HKCIOHEHUIMaNbHbIM (yABauBaeTCs
©XKEeroiHo), paccunurtaiite o0bem yepes 5 set npu crapre 1 Th

IIpumepHoe onrcaHue K MPOEKTY

IIpoexT mo temem: PazgeprhiBanue Hadoop kiaacrepa u pazpaborka MapReduce
AJITOPUTMA JIJISl AHAJIN3A2 TEKCTOBBIX TaHHBIX

esab mpoekTa:

Hayuutbcst pa3BepTeiBaTh U ynpasisate Hadoop kimactepom, MOHATH MPUHITUIIBL PAOOTHI
MapReduce u pa3padorath COOCTBEHHBIN aIrOPUTM 11 00paOOTKH M aHAIM3a OOJIBIITNX
00BEMOB TEKCTOBBIX JaHHBIX.

3agauu npoekTa

1. W3yuuts apxutekTypy Hadoop 1 0OCHOBHBIE KOMIIOHEHTHI KJIacTepa.

2. PasBepHyTh OKaNbHBIN MK pacnpeaeneHHbiit Hadoop kiactep (MunumyM 3 y3ia).

3. H3yuuts ocHOBEI MapReduce, Hanmcath U 3aITyCTUTh IPOCTYIO MTPOrpaMMy Ha Java wim
Python.

4. Pazpabotarb MapReduce anroputm Jij1s mojcuéra 4acTOThI CJIOB B O0JIBILIOM TEKCTOBOM
datine.

5. Ilpoananu3upoBath pe3ysibTaThl pabOThI AITOPUTMA U TOATOTOBUTH OTYET I10
IIPOU3BOIUTEIILHOCTH.

JTanbl BbINOJHEHUS POEKTA
1. IHoaroroBUTEJbLHDIN dTAI

o HW3ydenmne teopernueckux matepuanion o Hadoop u MapReduce.
o IlnanupoBaHMe apXUTEKTYpHI KJIacTepa U BIOOP Cpelibl Ui pa3BepThIBAHUS
(BupTyanpHble MaluHbl, Docker u T.11.).
2. PasBepthiBanue Hadoop kiacrepa

o YcraHoBka 1 HacTpolika Hadoop Ha BEIOpaHHBIX y3iax.
o IIpoBepka cocTosiHUS Ki1acTepa, 3allyCK TECTOBBIX 3aJaHHM.
3. Pa3paborka MapReduce aaropurma

o Co3gaHue nporpaMmsl AJis MOJACYETa KOJIMYECTBA CIIOB.
o 3amyck u otnanka MapReduce 3anaun na Hadoop kmnactepe.
4. TecTupoBaHHe U AHAJIM3

o 3amyck aaropuTMa Ha 00JBITIOM HAOOPE TEKCTOBBIX JAHHBIX.
o COop 1 aHAINU3 METPUK MPOU3BOIUTEIHLHOCTH (BPEMs BBHITIOTHEHUS,
HCITOJTIb30BAHUE PECYPCOB).
5. IMoaroroBka HTOroBOro OTYETA U Mpe3eHTAUNHU

o OrnucaHue apXUTEKTYpbl KJacTepa, alropuT™Ma U pe3yIbTaToB.
o BbIBOABI M peKOMEHAALINY IO YIIYYIIEHUIO.
Kpurepun oneHuBanus npoexkra
o ITlomHoTa u KOppekTHOCTH pa3BepThiBanus Hadoop kmactepa (20%)
e IIpaBunpHOCTH M KauecTBO peanu3anun MapReduce anropurma (25%)
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O} PexkTUBHOCTD U KOPPEKTHOCTH 00paboTKH JaHHBIX (20%)
KauecTBo ananu3a pe3ynbTaToB U BbIBOJOB (15%)
Odopmnenue otuera u npeseHtanus npoekra (20%)

Kpurtepuu 3a1uThl NPoeKTa

Ymenne 00bsicHUTH apxuTekTypy Hadoop kiactepa u posb Kaxk10ro KOMIIOHEHTA.
HemoHncTtpanust pabotel MapReduce anroputma Ha mpakTHKE, OOBSICHEHHE JIOTHKH
paboTHI.

OTBeTHI HAa BOIPOCHI MO0 ONTUMHU3AIMH U BO3MOYKHBIM YIIYUIICHUSIM.
O6ocHoBaHMe BBIOOpPAa HHCTPYMEHTOB U IOAXO0/I0B.

KadecTBO 1 10JIHOTA UTOTOBOTO OTYETA U MPE3CHTALIUH.

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

Ne i/ 3ananue OtBer Komnerenuus

1. Kaxkoit kommorenT Hadoop oTBeuaeT 3a pacnpezeiieHue c OIIK-1
3agau MapReduce u ynpasinenue pecypcamu kiacrepa?
a) HDFS
b) Hive
¢) YARN
d) Spark

2. Kak HazpIBaeTCs SI3BIK 3aMPOCOB, UCTIONB3yeMbIil B Hive mis HiveQL YK-1
aHam3a OOJBIINX JAHHBIX?

3. Kakoit uacTpymeHT B 3kocucteme Hadoop npumensiercst mist Kafka [K-2
MOTOKOBOW Tepenaun M 00padOTKM JIaHHBIX B PeajbHOM
BpeMeHu?

4. Kakoti Tum 6a3s1 qanabIx npeacTasisieT Cassandra? Key-Value YK-2

XpaHWIHIIE

5. Kaxk Ha3biBaeTcst ocHOBHOU mpuHImI padotel MapReduce, Map u Reduce IK-1
pas3ernsonuii 3a1avay Ha qBe ¢a3bi?

6. Kakoli M3 mepedncieHHBIX HHCTPYMEHTOB 3KOCHUCTEMBI 0 YK-1
Hadoop npeanaznauen s SQL-momoOHBIX 3ampocoB K
OO0JIBIINM JTaHHBIM?
a) Spark Streaming
6) Hive
B) Kafka
r) Cassandra

7. Kaxoii nuacTpyMeHT 3kocucTeMbl Hadoop ucnonb3yercst st Spark Streaming VK-1
MHUKPOOATIEBOI MOTOKOBOI 00pabOTKM TaHHBIX?

8. Kakoli  BbICOKOMpOU3BOAUTENbHBIH ~ MPP-nBMKOK 17151 ClickHouse / VK-2
00paboTKN AaHHBIX, HE BXOISMmHNA B 3kocuctemy Hadoop, GreenPlum
YaCTO MCHOJIB3YETCS ISl aHAJTMTHYECKUX 3aIPOCOB?

9. Kakoii pacripeneneHHbIN MecceHKep-Opokep Kafka IK-1
UCTIONIB3YeTCsl I TIOCTPOCHUS] KOHBEHEPOB peabHOTO
BpPEMEHH U MHTETPALIUH PA3IMUYHBIX CUCTEM?

10. Kak wnaspBaercs  kimroueBoid  kommoHeHT — Hadoop, HDFS/Hadoop [1K-2
OTBEYAIOIMIA 3a paclpesie]ICHHOe XpaHEeHUE JaHHBIX Distributed File
00JBIINX 00BEMOB? System

11. Kako#i oOmuii TepMHH ONUCBHIBAET AapPXUTEKTYpy, TIle Maccoso- OIIK-1
HECKOJIBKO HPOLECCOPOB pabOTalOT HaJ pa3HBIMHU YaCTSIMH napasulesbHast
OJTHOM 3a/1a4¥ OTHOBPEMEHHO? obpaborka/MPP

12. Kakne mepbl HHPOPMAIIMOHHON 0€30MTaCHOCTH BaXKHBI TIPH udposanue, [K-1
pabote ¢ 6onpmMy AaHHBIMA? B O0TBEeTE yKakuTe 3 Mephl KOHTPOJIb JOCTYIA,

ayJIMT JIOTOB

13. Kakx waspiBaeTcs Tporecc TMOATOTOBKH JaHHBIX IS ITpenobpaboTkal OIIK-1

MIOCTPOCHUS] MOJIEIM MAIIMHHOTO 00yYeHus? OYHCTKa/HOpMATIH3ALH
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s/feature engineering

14, Ilepeunicanre TPH CJIOS KOPIOPATHBHOTO XpaHmiuina | Staging/mpomexyroun VK-1
JAHHBIX. w1it, Core /sapo,
Presentation/npe3enra
LUOHHBINA
15. [loaTBepkieHNE JTHYHOCTH TMONB30BATENS IS JOCTYyIa K AyTteHTuUKanus IK-2
cucrtemam (mapoiu, OuoMeTpusi) — 3T0?
16. Mogenb mporpaMMHUPOBaHUS TS TTapaILICIFHON 00paboTKH MapReduce OIIK-1

0OJIBIINX JaHHBIX (KapTa-CBEPTKA) — 3TO?
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