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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 creruaabHocT 02.03.01 MaremaTka 1 KOMIIBIOTEPHBIC HAYKH,
npopmwibs VCKyCCTBEHHBI HHTEIUIEKT, YTBEp)KJIEHHBIH Hpuka3oM MUHHCTEpCTBA HayKd U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3zyuenue nucuuiuivebl (Monyisi) «boinbiine qaHHbe» GOPMHUPYET y CTYIEHTOB HaBBIKH
paboThl ¢ COBPEMEHHBIMH TEXHOJIOTHUSIMH 00pabOTKH OOoNbIIMX 0O0BEMOB WH(pOpPMAIWHU, YTO
o0ecrieuynBaeT UX KOHKYPEHTOCIIOCOOHOCTb Ha pBIHKE Tpylda U CHOCOOCTBYET Ppa3BUTHUIO
MHHOBAIlMOHHBIX PEUICHUH Ha CTHIKE MAaTEeMAaTHKH, KOMIBIOTEPHBIX HAyK M HPUKIAJHBIX
JUCLUIUIMH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
VckycCTBeHHBIH HMHTEIUIGKT W BXOAWT B YacTh bioka 1, dopmupyemyro ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

JucnunnuHa (MOIymb) sIBIsS€TCSl BHIOOpHOMW, n3yvaercst Ha 3 wiu 4 Kypce B 5, 6 wm 7
cemecTpe Ha BbIOOp. [locTymHA mMOCHE YCIENTHOTO0 OCBOCHHS TUCIUIUIMH (MOIynei): «basw
JTAHHBIX», KAJITOPUTMBI U CTPYKTYpPBI JaHHBIX [[».

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 JMCHUNIUHBI (MOTYJIfA):

— (¢opMuUpOBaHHWE 3HAHWA OCHOBHBIX TIOHATHH W apXHUTEKTYPhl pacHpeaelieHHBIX
BBIYHCIIUTEILHBIX CUCTEM, KOHIETITUH PaOO0ThI 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 paCHpEICIICHHBIX CHCTEM XpaHEHHUS, OCHOBHBIC KOMIIOHEHTHI W METOJIbI
paboTsi ¢ S3;

— OCHOBHBIC KOMIIOHEHTHI U METOJIbI paboThl ¢ Apache Spark;

— OCHOBHBIE KOMIIOHEHTHI U MeTo bl paboThl ¢ ClickHouse;

— OCHOBHBIE KOMIIOHEHTHI U MeTOJ1bl 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:

— permiath 3a/1a4M C UCIMOJIb30BaHuEM S3;

— pemiaTth 3a7a4u ¢ Ucronb3oBanueMm Apache Spark;
— pemath 3agaun ¢ ucnonszoBanueMm ClickHouse;

— pemiarth 3a7a4u ¢ ucronab3oBanueMm Apache Airflow;
— pemiath 3a1a4u ¢ ucroyb3oBanueM Kafka;
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— IHPOCKTHPOBATH CXCEMbl XPAHCHUA HOAHHLIX B 6a3ax JaHHBIX W KOPIIOPATHUBHBIX
XpaHWjImmax JTAaHHBIX,

— 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 1 BHEJAPEHHUEM 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
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHOM paboThl 00YyUYaAIOIIMXCS € I€Jarorn4ecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETeHIIH U KOMMETEeHIMH | o0y4eHHus Mo JUCHHUILIMHE (MOAYJIIO)
VK-1. Crioco0eH OCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MIOUCK, KpUTHYECKHI WHPOPMALUK B 00JIACTH UCKYCCTBEHHOTO
aHaJIN3 U CHHTE3 WHTEIJIEKTa, OCHOBHBIEC TTPUHITUTIBI
nH(GOPMAITIH, TPUMEHSTh KPUTHYECKOH OIEHKH HCTOYHUKOB
CHUCTEMHBIH MOIXOM AJIS WHQOPMALIUH U MX PEIEBAHTHOCTH.
pEeIIeHus TOCTaBICHHBIX YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
3amaq WCTOYHUKY HH(POPMALIUN U
CHUHTE3UPOBATh JaHHBIC U3 Pa3IMIHBIX
WCTOYHUKOB ISl PELICHUs 3a]ad,
MIPUMEHATH CUCTEMHBIH MOIX0J] K aHATTN3Y
Y PEUIeHUI0 KOMIDIEKCHBIX MPOo0IIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON HH(pOpMAaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax peryaupyromye AeaTelIbHOCTh B 00IacTH
MOCTaBIICHHOH LIEJIN 1 peleHus 3a7a4, OCHOBHBIE METO/IbI U
BEIOMpATh ONTUMAIbHBIE MTOJIXOJIbI K OTIPEICTICHHIO KpyTa 3a1a4
CHOCOOBI MX peIIeHHS, YK-2.2. YMmeeT onpenensaTs Kpyr 3aa4 B paMKax
UCXOJISl U3 JICHCTBYIOIINX MOCTaBJICHHOH 11€NH, BEIOUPATh
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PENIeHHS 3a/1a4,
UMEIOIINXCS PECYpPCOB U YYUATHIBAsI UIMEIOIITUECS PECYPCHI U
OTpaHUYECHUI OIPAHUYECHUSA
YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMaX M PECypcax B
PEAbHBIX CUTYAIHSIX, pa3paboTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYEHHUSIMH
OIIK-1. Crioco0€eH HaxOdUTh, OIIK-1.1. 3HAeT OCHOBHEIE METOBI U MTOAXOIBI K
bopMmynupoBaTh U pEIIeHHIO 3a]1a4 PUKJIAJTHOW U
pelarh akTyalbHbIC U KOMITBIOTEPHOW MaTeMaTHKH, BKITIOYAs
3HaYMMBbIe TPOOIEMBI ANTOPUTMBI, MATEMaTHIECKOE
MIPHUKIIATHON U MOJIEJIMPOBAHNE U TEOPUIO ONTHMHU3ALNH,
KOMITBIOTEPHON a TaK)Ke COBPEMEHHBIC HHCTPYMEHTBI U
MaTeMaTHKH TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TON
o0nactu
OIlK-1.2. YmMmeer aHaIM3uPOBATH U GOPMYIUPOBATH
MaTeMaTHYeCcKHe 3a/1a49H, IPUMEHSTh
COOTBETCTBYIOIINE METObI M AITOPUTMBI
JUTSL UX PELICHUs], a TAKXKe
WHTEPIPETUPOBATH U MPEJCTABISTH
Pe3ybTaThl B MOHATHON M JOCTYITHOM
dhopme
OIlK-1.3. Nmeet mpakTHIeCKUi OIBIT pabOTHI HAL
MPOEKTaMH HIIN HCCIIeIOBAaHISIMH B
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00nacTH MPUKIIATHONH U KOMITBIOTEPHOH
MaTEeMaTHKH, BKJIFOYasl y4acTHe B
KOHKYypCax, OJIMMITHAIaX WM HAyUYHBIX
myOIUKAIVSIX, TI¢ OBLTH PEIICHBI
AKTyaJbHbIC U 3HAYMMBIC 33/1a49H

ITK-1. Crocob6eH omnpenemnsiTh IIK-1.1. 3HaeT OCHOBHBIC TCOPETHUCCKHE

obmmue GpopMsl U KOHIICTIIIMY U TIPUHITUITBI, OTHOCSIIIHECS K

3aKOHOMEPHOCTH 00J1acTH 001acTH MaIIMHHOTO 0OYUEHHS, a TaKKe

MAaIIMHHOTO O0YYeHHS KITFOUEBBbIE 3aKOHOMEPHOCTH W MOJIEIIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3E U
WHTEPIPETAIUHU TAHHBIX

IK-1.2. YMeeT npoBOAUTH CUCTEMATHUUECKUI
aHajau3 00J1acTH pa3padOTKH, BEISIBIISTH H
(hopMyTUpOBaTH O0IIME 3aKOHOMEPHOCTH
Y TCH/ICHINH, a TAK)Ke IPUMEHSTh
METO/JTBI UCCIICOBAHUS IS TIOTYICHUS
HOBBIX 3HAHUW U IOHUMAHHS
[K-1.3. Hmeet npakTHUECKHIA ONBIT paObOTHI B
001acTH MAIIMHHOTO 00YUYCHHMS, BKITIOYAsI
yJacTHe B HayYHBIX MPOEKTAX,
WCCIIEIOBAHUSAX WM TIPAKTHIECKUX
3aJ]aHusX, T1e¢ ObUIH BBISBICHBI U
onwucaHbl oomtre GopMel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaThb [K-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHOW U

TUIIOBBIC 3a7a9H OoubrorpauIecKo KyJabTyphl, a TAKIKE

npohecCHOHATBHOMN MPUHIUIIEI HH(OPMAITUOHHON

JIeATeTLHOCTH B 00J1aCTH 0€301acCHOCTH ¥ IPUMECHEHUS

UCKYCCTBEHHOTO MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX

WHTEIUIEKTa, OIUPasCh Ha TEXHOJIOTHHA B TPOECCHOHALHOM

WH(POPMAITUOHHYIO H JIeSTEIIEHOCTH

oubrorpaduIecKyro I1K-2.2. Ymeet 3 pekTUBHO UCTIONB30BAThH

KYJBTYPY, UCTIONB3YS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE

WH(POPMAITMOHHO- TEXHOJIOTHH JIJISl PEIICHUS CTAHAAPTHBIX

KOMMYHHUKAIIMOHHBIE 3a7a4 Mpo(hecCHOHATBHOM JeSITeNbHOCTH,

TEXHOJIOTHH U YIUTHIBAS YUUTBIBas TpeOOBaHUs MHPOPMAITUOHHON

OCHOBHBIE TPEOOBaHUS 0€30MacHOCTH

UHPOPMAITUOHHON [1K-2.3. NmeeT ombIT paboThI €

Oe3omacHocTH WHPOPMAITMOHHBIMH PECypCaMu 1

TEXHOJIOTHSIMHA B 00JIACTH
MCKYCCTBEHHOTO MHTEIUIEKTA, BKJIFOYAs
coOroenre HopM HHYOPMAITMOHHOM
0e301acHOCTH
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3. Temaruueckuii njiax

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
[TocTpoeHune KkoprmopaTUBHBIX 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
IK3amen 2 [IpoekT
Hmozo: | 28 28 2 132
Oo6vem oucyuniunsvt (Modys) (8 ax. 190
u.)
Obvem oucyunaunst (moodyns) (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 6opmme nanasie. @opmaTsl daitnos. Mcnons3oBaHue 00bEKTHOTO
XpaHWJIHIIA B KOHTEKCTE IIaThOPMBI TAHHBIX
3 Pacnpenenénnbie cucTeMsbl Otienenue BEIYUCIUTEIBHOTO CIIOS OT CJIOSl XPaHEHUs! IAHHBIX.
BBIYHMCIICHHUS [TakeTHas 00paboOTKa JAHHBIX.
4 Apromarnzanusg ETL OcCHOBHBIE IPUHLUIIBI Pa3padOTKX MPOLECCOB 3arpy3Ky TaHHBIX.
MPOIIECCOB [MocTpoeHne MOTOKOB M3 03epa JAHHBIX B CTPYKTYPHPOBAaHHBIE BHTPUHBI
JIAHHBIX.
5 [locTpoenne kopnopaTUBHEIX | MHOrociaoiHas MacTabupyemMast apxXUTeKTypa XpaHHIUILIA JaHHbIX.
XPpaHWIHUI JAHHBIX Oszepa nanHbix ¥ Lakehouse. [IpoekTupoBanue BUTPUH JAaHHBIX
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  ABIsAeTcss  HeoOXxomumou.  I[lpumepsl  onTHMHU3AIUH
pacrpenesieHHOi 00padOTKH TaHHBIX.
8 KauectBo manHbBIX W3mepeHust kadecTBa NaHHBIX. MeTpHKH KadecTBa IaHHbBIX. MHTerpaunms
MpaBWJI MPOBEPKH JaHHBIX B nponecchl ETL
9 Kafka Apxurektypa 6pokepa coobuiermii. ITorokoBas 06pab0oTKa 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 OOydeHMs NOIydaeT WHAWBUAYAJIbHBIN
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 TEPPUTOPUN YHUBEPCUTETA, TAK U 32 €r0 MpeIesIaMH.

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

Ocnognasa numepamypa:

1. Jleckoger, FO. Ananu3z Gonpiux HAOOPOB JaHHBIX : MpaKTU4Yeckoe pykoBoacTso / J1. JIx.
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 06paboTka 1 aHaJIN3 JAHHBIX : IPAKTHYECKOE PYKOBOJICTBO /
I'. lanupa, T. ITanuno, P. Cusapam, K. Ilertu. - 2-e uzn. - Cankr-IlerepOypr : Iurep, 2023. -
512 c. - (Cepus «becrcemnepsr O’Reilly»). - ISBN 978-5-4461-2288-2. - TekcT : 2IeKTPOHHBIH. -
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 : 31eKTPpOHHBIH. -
URL: https://znanium.ru/catalog/product/2139860.

3. Crpyxxkusn, H. I1. Bba3sl nanubIx: 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-
UCCIIEIOBATEILCKON PaboT 00yJaronuXxcs, MPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[ToMerieHus1, KOTOpPBIE PEACTABIISAIOT COO0H yueOHbIE ayAUTOPUU AJIsl IPOBEIECHUS 3aHATHH
JEKIMOHHOIO THMA, 3aHATHUM CEMUHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
VH/MBUYAJIbHBIX KOHCYJIbTALUH, TEKYIEro KOHTPOJI U MPOMEXYTOYHOM aTTECTalluH, a TaKXKe

DNEeKTPOHHBIA JOKYMEHT


https://znanium.ru/catalog/product/2102592
https://znanium.ru/catalog/product/2102607
https://znanium.ru/catalog/product/2155905
https://znanium.ru/catalog/product/2123357
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. IlomemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
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;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

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

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIMJAMH M JIMLAMU C OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbBS,
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
OubmoTeKa
2. | basza manubIx g | T-crenuanucTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii caiT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 00Opa3oBanus Poccuiickoit deneparumn

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

[lepeuenp HMHPOPMAIIMOHHBIX TEXHOJOTUM, HCHOJIB3YEMBIX TIPU  OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OoOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
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 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M YY€TAa BPEMEHM:
Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | 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) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
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 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
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.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCIEKT JIEKIHI: 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
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €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 CEeMHUHApe CTYJAEHTaM peKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKICHHS, MPOYUTATh HEOOXOAUMBIE MAaTepUAIbl U MOATOTOBUTH BOIMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMPAsiCh HA U3Y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOIEPKUBAThH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTH 0OCYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

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
Y PEIICHHs] BO3HUKAIOIIUX 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 6annbt — 3TO OLIEHKH, KOTOpPBIE CTYACHTHI MOTYT IOJYYUTh 32 BBIIOJHEHHE
JIOTIOJTHUTEIIbHBIX 3a/1aHUN.

®opmaT OOHYCHBIX 0aJIOB MO3BOJISIET CTYACHTAM YJIYULIUTh OOIIYIO OLIEHKY IO Kypcy H
CTUMYJIUPYET yIiIyOJieHHOe U3yYeHHe MaTepuasa.

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

IK3ameHna, 1Ipu 3TOM IMPOBOAUTCA OLICHKA KOMHeTeHHHﬁ, Cq)OpMI/IpOBaHHBIX IO JUCIUITIINHEC.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JIeCATUOAIUTbHAS ITKaJla ONEHUBAHUS, KOTOPas COOTHOCHTCS C TPATUITMOHHON
NATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oM:

HecaTudannbuas IlaTubdannbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA AUCUUIJIMHE (MOIYJIIO)
10 OTinyHO CTyZneHT NOJHOCTBIO BIAJEET 3HAHUSAMH, H3JI0KEHHBIMH B
9 OTINYHO pabouel mporpamMme, U TIyOOKO OCMBICISIET AUCHHILIHHY. OH
8 OTIM9HO CaMOCTOSITEIBHO M JIOTHYECKH TI0CIIEI0BATEILHO OTBEYAET HA BCE

BOIPOCHI, aKIEHTHPYS BHUMaHUE Ha HanOojee BaKHOM. YMeeT
aHaJM3UPOBATh, CPAaBHUBATh, KIACCH(QHUIMPOBATh, 0000IIATS,
KOHKPETU3UPOBATh M CUCTEMATU3UPOBATh N3yUCHHBIH MaTepuall,
BbIJIEJIAA KJIFOUYEBblE MOMEHTBI M YCTaHaBJIMBas IPUYUHHO-
CIIEZICTBEHHbIE CBA3H. UeTKO (OpMYNHPYET OTBETHI, YBEPEHHO

HMHTEPIIPETUPYET PE3YIbTATHl aHAIU30B U APYTUX UCCIEA0BAaHU,
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JlecaTnboanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUUIINHE (MOTYJIIO)

a TaKKe pelaeT CIoXHbIe 3a7aun. CTYJEHT XOpOIIO 3HAKOM C
METOAaMH HCCIICOBAaHUSA, HEOOXOAUMBIMH ISl TPAKTHICCKOM
JESATEeIbHOCTH, W YMEET CBS3BIBATH TCOPETUUYCCKUE ACIICKTHI
JUCIIMILIUHBI (MOYJISI) C MPAKTUYCCKUMU 3a]jauaMu.

Xoporio

Xoporio

CryneHt obnajgaer 3HAHWSIMH TPEJAMETa IMOYTH B IOJIHOM
obbeMe pabodeil TPOrpaMMBl M CAMOCTOSTEIBLHO, JOTHICCKH
MOCJIeIOBAaTEIbHO U BCECTOPOHHE OTBEYAECT HAa BCE BOIMPOCHI,
aKIEHTUPYS] BHUMaHUe Ha HauOoJiee 3HAYUMBIX MOMeHTaX. OH
yMEET aHaJIu3upoBaTh, CpPaBHUBATh, KJIACCUDUIMPOBATH,
000011aTh,  KOHKPETH3HPOBaTh W  CHCTEMAaTH3UPOBATh
W3YYCHHBIH MaTepHal, BBIJCHSAS €ro KIYEBBIC aCleKThl U
yCTaHaBIMBasl PUYUMHHO-CIEACTBEHHbIE CBs3U. DopMmynupyer
CBOU OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTATH AHAIN30B
U JIpYrHMX HCCJICIOBaHWMA, a TaKKe pellacT CIOXKHBIC
CUTyaIlMOHHBIC 331aun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMu
HCCIICIOBAHMS, HEOOXOTUMBIMH JUTS MPaKTHUECKOU
ACATCIIBHOCTH, U YMCCT CBA3BIBATH TCOPECTUYCCKUE ACICKThI
MpeaMeTa ¢ MPaKTUYCCKUMHU 3a[adaMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crynent oOjamaer 0a30BBIMH 3HAHUSMH TIO JUCIUILTAHE
(MoOnyII0), HO UCTIBLITHIBACT TPYAHOCTH MPH CAMOCTOSTEIHHBIX
OTBETaX M WCIONB3yeT HeTouHble (opMynupoBku. B xome
OTBETOB OH JIOITyCKAeT OMIMOKHM, KAaCAroIINecs CyTH BOIPOCOB.
CryneHTt cnocoOeH pemiaTh TOJBKO camble TPOCThIE 3a]aud U
BlIQJieeT  JMIIb  MHHUMAaIbHBIM  HAO0OpPOM  METOJOB
HCCIIEIOBAHHUA.

He cnan

He cnan

He cnan

CryneHT He OBIIafien 00sS3aTEIHbHBIM MUHUMYMOM 3HAHHUH ITI0
NPEIMETY W HE MOXKET OTBETUTb Ha BOIIPOCHI, NAXKE €CIIU
MPETOJABATENb 3aJa€T JOIOJHUTEIbHBIE HABOISIINE BOIIPOCHL.

I[I/ICI_II/IHJ'II/IHH. (MO,Z[y.]'IB) «bonplme TaHHBIE)» OLIEHUBACTCS CJICAYIOIIUM 06p830M1

AKTHBHOCTH

Bec

Onucanne

Homamraue 3amanus | 80% | Habop 3a1au o Temam Hepenu

IIpoekTsl

20% | MiccnenoBarenbckas paboTa 10 Kypcy M IPE3eHTaLus pe3yIbTaToB

®opmyJa pacyéra UTOrOBOI OLIEHKHU MO JUCHMILIHMHE (MOAY10) «boJiblIue TaHHbIe»:
«0,8 x cpennee 3a nomanrHue 3aaanus + 0,2 X cpeqHee 3a MPOESKTHI».

[Tpu u3ydeHUH TUCHUIUIMHBI (MOYJIS) TaK K€ BOZMOXKHO MOJTydyeHHEe OOHYCHBIX OaJIIOB.

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIHUXCH 10 JMCHHUIINHE (MOLYJII0)

I[IpumepHbIe TOMaLIHUE 32 IAHUS

JlomammHee 3aganue 1

1. OGBbsicHUTE HBOIIOLMIO NOJXO0A0B K XPAaHEHUIO JaHHBIX OT TPAJAMLIMOHHBIX 0a3 JaHHBIX
K coBpeMeHHBIM Tutatdopmam. [Ipuseaure 3 mpumepa uaMeHenuit 3a nocneauue 20 ner.
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2. Onumure poib HWHCTPYMEHTOB HHGpacTpykTypsl (Hampumep, Hadoop, Spark) B
iatdopmax gaHHbIX. Kak oHM pemaroT npobiemMbl MacITadbupyeMocTu?

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 YKOHOMHUIO: €CIM MHUTpauus Ha O00JayHOE XPaHWIHIIE
cHIDKaeT 3arpathl Ha 40% U1 KOMIIAHUU ¢ OIOKETOM 1 MITH J10J11apOB, CKOJIBKO 3TO COCTABUT?

JlomamHee 3agaHue 2

1. Ilepeuncnure 5 KIIOYEBBIX HHCTPYMEHTOB MH(PPACTPYKTYPHI MIATPOPM JaHHBIX M HX
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. [IpoBenuTe aHanmM3: CpaBHHTE CTOMMOCTH pa3BepThiBaHus EDW Ha-premises vs. B
obOmake mia 100 mons30Baresei.

JlomamHee 3aganue 3

1. Ilepeuncnute 5 KIOYEBBIX UHCTPYMEHTOB MH(PPACTPYKTYphI IIaT(GOPM AAHHBIX U MX
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. O6CcynuTe STHUYECKHE acCHEeKThl XpPaHEHUS [aHHBIX B KOPHOPATHBHBIX XPAaHUIIMILAX
(HampuMep, IPUBATHOCTD).

5. Co3pmaiiTe auarpaMMy TpocTOM MIaThOPMBI TAHHBIX JJIs aHAIW3a MPOAAXK, UCTIOIb3YS
OecrutaTHble HHCTPYMEHTHI (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?
Onunmre MeXaHu3MEL.

3. Pemmre: ecnm 3adepkka B 00paOOTKE MaHHBIX TIPEBBINIAET S5 CEKYHJ, Kak
ONITUMHU3UPOBATh 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:

Hayuuthcst pa3BepteiBaTh U ynpasisate Hadoop kiactepom, MOHSATH IPUHITUIIBL PaObOTHI
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 BbINOJHEHHUS NPOEKTA
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. Pa3padorka MapReduce aaropurma

o Co3gaHue nporpaMmsl AJis MOACYETa KOJIMYECTBA CIIOB.
o 3amyck u omnmanka MapReduce 3amaun 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 1 peKOMEHAALNY 110 YITYULICHHIO.
Kpurtepun oneHnBanus npoexkra
o ITlomHoTa u KOppekTHOCTH pa3BepThiBanus Hadoop kmactepa (20%)
o IlpaBunbHOCTB U KauecTBO peanuzanuu MapReduce anroputma (25%)
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O} PexkTUBHOCTD U KOPPEKTHOCTH 00paboTKH JaHHBIX (20%)

KauecTBo ananusa pe3ynbTatoB U BeIBOAOB (15%)
Odopmnenue otuera u npeseHtanus npoekra (20%)

Kpurtepumn 3ammThl NpoeKkTa
Ymenne 00bsicHUTH apxuTekTypy Hadoop kiactepa u posb Kaxk10ro KOMIIOHEHTA.
HemoHncTtpanust pabotel MapReduce anroputma Ha mpakTHKE, OOBSICHEHHE JIOTHKH

paboTHI.

OTBeTHI Ha BOIIPOCHI IO ONITUMHU3AIUN U BO3BMOKHBIM YJIIYUHICHUSAM.

O6ocHoBaHMe BBIOOpPAa HHCTPYMEHTOB U IOAXO0/I0B.

KadecTBO 1 mOIHOTA UTOTOBOI'O OTYETA U IpE3CHTAINH.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILVIUHE (MOIYJII0)

Ne i/ 3aganue OtBer Komnerenumst

1. Kakoit komnonenT Hadoop oTBewaer 3a pacrpenenenme c OIlK-1
3agau MapReduce u ynpasinenue pecypcamu kiacrepa?
a) HDFS
b) Hive
¢) YARN
d) Spark

2. Kak Ha3pIBaeTCs SI3BIK 3aIPOCOB, 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. Kak nHaspiBaeTcsi ocHOBHO#M mpuHImn padbotel MapReduce, Map u Reduce [K-1
pas3enstonuii 3a1avy Ha aBe ¢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. Kakoit  BbICOKOIpPOM3BOAUTENbHBIN ~ MPP-nBMmKOK  miist ClickHouse / VK-2
00paboTKM AaHHBIX, HE BXOAAMMU B 3KocucteMy Hadoop, GreenPlum
4acTO UCTONB3YeTCs ISl aHAIMTHYECKHX 3apocoB?

9. Kakoit pacripeeneHHbIN 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
OTBEYAIOIIMIA 3a pachpeiesieHHOe XpaHEeHUE JaHHBIX Distributed File
00JBIINX 00BEMOB? System

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

12. Kakne mepbl nHPOPMAIIMOHHON 0€30MTaCHOCTH BaXKHBI TIPH udposanue, [K-1
pabote c Gonpmmu gaHHBIME? B 0TBeTe yKaxkuTe 3 Mephl KOHTPOJIb JOCTYIA,

ay/IUT JOTOB

13. Kax Ha3pIBaeTcs TMpoIecC TMOATOTOBKH JAHHBIX —JJIS ITpenobpaboTtkal OIIK-1

MOCTPOCHUS] MOJICIH MAITMHHOTO 00YYeHHs? OYHCTKa/HOpMATH3AIH
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s/feature engineering

14, Ilepeuncnnre TpU CJI0ST KOPHOPATHBHOTO XpaHwiuima | Staging/mpomexyTodH YK-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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