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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
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busHec-aHanuTuKa, yTBEp)KIEHHBIM NMpHUKa30M MUHUCTEPCTBA HAyKH M BBICIIEI0 0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3zyuenue nucuuiuivebl (Monyisi) «boinbiine qaHHbe» GOPMHUPYET y CTYIEHTOB HaBBIKH
paboThl ¢ COBPEMEHHBIMH TEXHOJIOTHUSIMH 00pabOTKH OoNbIIMX 00BEMOB WH(pOpPMALWHU, YTO
o0ecrneuynBaeT UX KOHKYPEHTOCIIOCOOHOCTb Ha pBIHKE Tpylda M CHOCOOCTBYET pPa3BUTHUIO
MHHOBAIlMOHHBIX PEUICHUH Ha CTHIKE MAaTEeMAaTHKH, KOMIBIOTEPHBIX HAyK M HPUKIAJHBIX
JUCLUIUIMH.

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

Hacrosimas nucuunianHa (Moayiib) BKIOYEHA B Y4EOHBIH J1aH 110 POrpaMMe HOArOTOBKU
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-uapopmaruka, npodunbs buzHec-aHamTuTHKA
U BXOJUT B yacTh bioka 1, popmupyemyro yuacTHUKaMu 00pa30BaTENIbHBIX OTHOILIEHUH.

Jucuummna (MOAyIb) SIBISIETCS BBIOOPHOH, M3ydaercst Ha 3 wim 4 xypce B 5, 6 wm 7, 8
cemecTpe Ha BbIOOp. [locTymHa mociie yCHenrHoro OCBOCHMSI TUCHUIUIMH (Mojayneil): «basb
JAHHBIX», «AJTOPUTMBI U CTPYKTYpPbI JaHHBIX [[».

Heab wu3ydyeHUs AUCHMUIUIMHBI (MOIYJfI). OCBOCHHE METOJOB cOopa, XpaHEHUs,
00paboTKU U aHaM3a MacIITa0OHBIX ¥ Pa3HOOOPA3HBIX JAHHBIX JJI PEIICHUs MPUKIAIHBIX 3a71a4
B PA3JIMYHBIX 00JIACTAX HAYKU U TEXHUKHU.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opMupoBaHue 3HAHWH OCHOBHBIX IOHATUH M APXUTEKTYphl pPACHpPEIeICHHBIX
BBIYUCIUTENBHBIX CUCTEM, KOHLIETIIIUH PaOOThl KOPIIOPATUBHBIX XPAHWIUIL JAHHBIX;

— ymMmeHue pabotath ¢ cuctemoii ouepeneit Katka u pacmpenenennoit 6azoil maHHBIX
Cassandra, periath 3a/1au ¢ UCIIOJIB30BAHUEM PA3THMYHBIX XPAHHUITHIIL;

— BIJIaJIEHUE MOCTPOCHUEM aBTOMAaTU3UPOBAHHBIX MOTOKOB JAHHBIX C MCIOJIb30BAaHUEM
pa3IMYHBIX HHCTPYMEHTOB.

B pe3yabTare 0CBOEHUSI TUCHMILIMHBI (MOYJIs1) 00YUAIOUIUIICS 10JIKEH

3Hamy:

— OCHOBHbBIE KOHLIETIIIMH PaOOThl KOPIIOPATUBHBIX XPAHMIIUII JaHHBIX;

— OCHOBBI PaCHpPEIEIICHHBIX CHCTEM XPAaHEHUS, OCHOBHBIE KOMIIOHEHTBI U METOJbI
pabotsl ¢ S3;

— OCHOBHBIE KOMIIOHEHTBI U MeTOJIbI paboThl ¢ Apache Spark;

— OCHOBHBIE KOMIOHEHTHI U MeTO 1l paboThl ¢ ClickHouse;

— OCHOBHBIE KOMIIOHEHTHI U METOJIbl paboThl ¢ Apache Airflow;

— OCHOBHBIE KOMIIOHEHTBI U MeT0JIbl paboThl ¢ Kafka;

— 0a30Bble NPUHILIUITEI ONITUMHU3AIMH U TIPOBEPKU KauecTBa JaHHBIX;

— OCHOBHBIE KOHLIENIIMH B MPOEKTUPOBAHUH 0a3 JTaHHBIX M KOPIOPATHUBHBIX XPaHUIIUII

JTAHHBIX;

— OCHOBHBIC KOHIICTIIIMH W TIPUHIIUIIBI TPOSKTUPOBAHMSI aBTOMATU3UPOBAHHBIX TOTOKOB
JIAHHBIX;

ymembv:

— peliaTth 3aJ1a4 C UCMOJIb30BaHUEM S3;

— pemiath 3a/1a4M ¢ ucnonb3oBanueM Apache Spark;

— pematb 3a1a4n ¢ ucnonb3oBanueM ClickHouse;

— pemiath 3a/1a4M ¢ ucnoiibzoBanueM Apache Airflow;

— pemath 3aa4u ¢ ucnonb3oBanuem Kafka;

— TMPOCKTUPOBATh CXEMbl XpaHCHHS JMAaHHBIX B 0a3aX JMJaHHBIX M KOPIOPATHBHBIX
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XpaHUIMIIax JTAHHBIX,

— IHPUMCHATDb 0a3oBEIE IIPUHIUIIBI OIITUMU3AUH UCITIOJIB3YCMbIX pecprOB;

— MpHUMEHATH 0a30BbIC MPUHIIMITBI TPOBEPKHU KaueCTBA JAHHBIX;

6/1a0emb:

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

— pa3paboTKOI U BHEJAPEHHUEM aBTOMATU3UPOBAHHOTO KOHTPOJIS KAYECTBA JAaHHBIX;

— 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:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHIEeCKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH AJ1s1 00paboTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHus OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAITBHBIX PEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMbIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIHU B paMKax
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCIICTOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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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 3aHATHSA
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
3auem c oueHKoll 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 6opmue 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 Pa3padOTKU MPOLECCOB 3arpy3Ku 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 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 manHbBIX W3mepeHust kadecTBa NaHHBIX. MeTpHKH KadecTBa IaHHbBIX. MHTerpaunms
MpaBWJI MPOBEPKH JaHHBIX B nponecchl ETL
9 Kafka Apxurektypa 6pokepa coobuiermii. ITorokoBas 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.

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
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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

MOMEILEHUS JUISl CAMOCTOSTEIbHOM paboThl M IOMEUICHUS JJI XPaHEHUS U MPOPUIaKTHYECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. IlomemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMU JJisl MpPeICTaBlIeHUsl y4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

W3ydeHnue AUCUMILTMHBI (MOYJIsl) 00ECIIeunBaeTCs B yUeOHBIX ayAUTOPUSIX, OCHALICHHBIX

— CTOJIAaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

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

[TomereHus 11 caMOCTOATEIBHOM pabOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIONBb30BaHMsI MHBAJIMJAMH M JIMLAMU C OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OO0ygarommMmcs npeaocTaBisieTcss ocTyn OOyJIarommMMes IPEIOCTABISICTCS JOCTYII (B TOM
yucle yAaleHHBIH) K pecypcaM HH()OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON cetn «HTepHeT»,
AJIEKTPOHHBIM pecypcaM (B TOM YHCJIE 3JEKTPOHHBIM OMOIMOTEYHBIM CHCTEMAaM, COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX U UH(GOPMALIMOHHBIM CIPABOYHBIM CHCTEMaM):

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
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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

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

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCTIONIB3YETCS JIeCATUOAIUTbHAS ITKaJla ONECHUBAHUS, KOTOPas COOTHOCHTCS C TPATUITMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oM:

Ouenka 3a 3a4er OO0mas xapakTepucTuKa
Jdecarudoanabias I[laTudannbHasn
pe3yjabTaTa 00yueHus 1o

olleHKA OlleHKA
AUCHUIJIMHE (MOTYJIIO0)

10 OTamaHO 3auTeHo CTygeHT  TIOJIHOCTBIO  BIIAJIEET

9 OTIUYHO 3auTeHo 3HAaHUSAMU, U3JI0KEHHBIMU B paboyeit

8 OTIH4HO 3auTeHo mporpaMmme, U TIYyOOKO OCMBICIISET

nucnuiuHy. OH caMOCTOSTENEHO U
JIOTUYECKHA IOCJIEAOBATEILHO
OTBEYAET Ha BCE BOIIPOCHI,

aKIIEHTUPYs BHUMaHUE Ha Hanbolee
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

BAXHOM. YMEET aHaJIu3UpOBaTh,
CpaBHHBATB, KJIaccu(UIMPOBaTH,
0000mmaTh, KOHKPETH3HPOBaThb U
CUCTEMaTH3UPOBAThH W3yYCHHBIN
Marepual,  BBIICISIS — KIFOYCBBIC
MOMEHTBI " yCTaHaBIINBas
NPUYUHHO-CIICICTBEHHBIC CBSI3H.
Yetko bopmynupyer OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNibTaThl aHAIU30B M APYIUX
WCCICAOBAHUM, a TaKXKe pelaeT
cioxHble 3agaud. CTyAEeHT XOpoIIo
3HAKOM C METOJaMH HCCIEeIOBaHUs,
HEOOXOMUMBIMH JUIS MPAKTUYECKOM
ACATCIIBHOCTH, U YMECT CBA3LIBATH
TEOPETUICCKUE ACTICKTHI
TUCIIUILTHHEI (Momyst) C
MPAKTHUYCCKHUMU 3aJla4aMu.

Xopowo

3auTeHo

Xoporo

3auTeHo

CrymeHT  o0OJiajaeT  3HaHUAMHU
npeaMera MoYTH B TOJHOM O0beMe
paboueii MPOTPaMMBI u
CaMOCTOSITEIIBHO, JIOTHYECKH
MOCJICIOBATEILBHO M BCECTOPOHHE
OTBEUaeT HA  BCE  BOIPOCHI,
aKIEHTUPYS] BHUMaHKUE Ha Hanbolee
3HAYMMBIX MoMeHTax. OH ymeer
aHAITU3UPOBATH, CPaBHUBATH,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBATH 15§
CUCTEMAaTH3UPOBATh W3yYCHHBIN
MaTepHas, BBIIENSS €ro KIIOYEeBBIE
ACTICKTBI u yCTaHaBIIMBas
MPUYMHHO-CIICJICTBCHHBIC  CBSI3H.
dopmymupyer cBOM OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yiIbTaThl  aHAM30B MW JIPYTHX
WCCIICIOBAHNN, a TaKkKe pelaeT
CJIOKHBIC CHUTYallMOHHBIC 3ajauu.
CTymeHT  XOpomio  3HaKOM C
METOaMHU HCCIIeTOBAHUS,
HEOOXOIUMBIMH JIJISI TPAKTHUIECKOM
JEATETBHOCTH, U YMEET CBSI3BIBATH
TEOPETUUECKUE ACTICKTHI IPEIMETA C
MPaKTUYCCKUMH 3a[a4aMH.

Y 10BIIETBOPUTEIIHHO

3aureHo

Y 10BIIETBOPUTEIIHHO

3aureHo

Crynentr  oOmamaeT  0a30BBIMHU
3HAHUSAMU o JUCITUTLTAHE
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

(Moxymro), HO HCIBITHIBACT
TPYAHOCTH TP CAMOCTOSITEIBHBIX
OTBETaX M UCIOJB3YEeT HETOYHBIE
¢dopmynupoBku. B xone oTBETOB OH
JIOMTyCKaeT OIIMOKM, Kacaroluecs
cytd BompocoB. CTyIEHT criocoOeH
pemarb TOJIBKO CaMble MPOCTHIE
3a7auu u BJIaseeT T
MUHHMAITBHBIM HaOOpOM METOJIOB
UCCIIETOBAHUSI.

3 He cnan He 3auteno CTyneHT He OBJIaieN 003aTeIbHBIM

He cnan He 3auTeno MHUHUMYMOM 3HAHHUH I10 IpeaMeTy U

1 He crnan He 3a4Teno HE MOXET OTBETUTh Ha BOIIPOCHI,
JIaXXe €clId TIpernojaBaTeNlb 3aaaeT
JIOITOJTHUTEILHEIC HaBOISIIIHE
BOIIPOCHI.

Jucnuniuza (Moaynb) «bosbliie 1aHHbIE» OLIEHUBAETCS CIEAYIOIUM 00pa3oMm:

AKTHBHOCTH Bec Onucanmne

Homamraue 3amanus | 80% | Habop 3agad o Temam Henenu

ITpoexTsl 20% | MiccnenoBarenbckas paboTa 0 Kypcy M IIPe3eHTaluus pe3yabTaToB

®opmyJa pacyéra HTOrOBOI OLIEHKHU MO JUCHMILIMHE (MOAYI10) «boJiblIue TaHHbIe»:
«0,8 x cpennee 3a nomarnrHue 3aaanus + 0,2 X cpeqHee 3a MPOESKTHI».

HpI/I HU3YUCHUUN JUCHUIIIINHBI (MO,I[y.TISI) TaK K€ BO3MOXKHO TIOJIYUYCHUC 6OHYCHHX 0aioB.

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHAE 32IaHUS

JlomamHee 3aganue 1

1. OObsacHUTE BOMIONUIO MTOAXO0/I0B K XPAaHEHUIO TaHHBIX OT TPAJUIIMOHHBIX 0a3 TaHHBIX
K coBpeMeHHBIM Tutatdopmam. [Ipuseaure 3 mpumepa uaMeHeHuit 3a nocneauue 20 ner.

2. Onummre poib MHCTPYMEHTOB HH(ppacTpykTypsl (Hampumep, Hadoop, Spark) B
wiardopmax gaHHbIX. Kak oHU pemaroT npobiaembl MaciiTabupyemMocTu?

3. [IpoaHanu3upyiTe CICHAPHI: KOMIIAHHUS XOUYET TEPEHTH OT JIOKAJILHOTO XPAaHCHUS K
obnaunomy. Kakue nmpenmyIecTBa U pucKu Bbl BUTUTE?

4. CpaBHute koprnopaTuBHOe xpanunuiie naHHbix (EDW) ¢ oOpruHO# 6a30ii maHHbIX. B
kakux ciydasx EDW npennoururensaee?

5. [lpunymaiiTe ¥ ONUIINTE TUIIOTETUYECKYIO MIATGOPMy JaHHBIX JUIsl Majoro Ou3Heca
(Hampumep, kage). Kakre KOMIIOHEHTHI BbI BKJIIOUUTE?

6. PaccunrtaiiTe MOTEHUMANBbHYIO KOHOMHMIO: €CJIM MUTpAIUs Ha 00JauHOE XPaHWIIUIIE
cHIKaeT 3arpaThl Ha 40% 111 KOMIaHuM ¢ 0r0KeTOM 1 MITH J0J11apOB, CKOJIBKO 3TO COCTABUT?
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JlomaiHee 3aganue 2

1. Iepeuncnure 5 KIIOYEBBIX WHCTPYMEHTOB MH(PACTPYKTYPHI IIaTGOPM JaHHBIX M HX
OCHOBHBIC (DYHKITHH.

2. Kak koprmopaTuBHBIE XPAaHUIUINA JAHHBIX HHTETPUPYIOTCS C WHCTPYMEHTAMHU BPOJC
AWS S3 umu Google Cloud Storage? [IpuBeauTe npuMep apXUTEKTYpHI.

3. Pemmre 3amauy: kommanusi obpabateiBacT 1 Th mannpix exemneBHo. I[lombepute
HOJIXOAAIIYI0 HHPPACTPYKTYPY U OOBSICHUTE BBIOOD.

4. OOGCyauTe STUYECKHE ACIEKThl XPAHEHUs JaHHBIX B KOPHMOPATHUBHBIX XPAHHUIUIIAX
(Hampumep, MPUBATHOCTH ).

5. Co3paiite auarpamMmy HpocToi miaar(opMbl JaHHBIX Ui aHAIU3a NPOJAXK, UCIOIb3Ys
OecrutaTHble HHCTPYMEHTHI (Hanpumep, Draw.io).

6. [IpoBenuTe aHamM3: CpaBHHTE CTOMMOCTH pa3BeprThiBaHus EDW Ha-premises vs. B
obnake mia 100 mons30Baresieii.

JlomamHee 3aganue 3

1. Ilepeuncnure 5 KIIOYEBBIX HHCTPYMEHTOB MH(PPACTPYKTYPHI MIATPOPM JAaHHBIX M HX
OCHOBHBIC (DYHKIUH.

2. Kak KoOprmopaTUBHBIE XpaHWIWINA TAHHBIX WHTETPUPYIOTCS C WHCTPYMEHTAMH BpOJIE
AWS S3 unn Google Cloud Storage? IIpuBenute npumep apXUTeKTyphbl.

3. Pemmire 3amauy: xommanusi oOpabateiBaer 1 Th nmamnpix exenneBHo. [lombGepute
MOIXOAIIYI0 HH(PACTPYKTYPY U O0BSCHUTE BHIOOP.

4. O6CcyauTe STUYECKHE AaCHEKThl XPaHEHUS [aHHBIX B KOPHOPATHBHBIX XPAaHUIIMILAX
(HampuMep, IPUBATHOCTD).

5. CoznaiiTe auarpaMMy HpOCTOM MIATGOPMBI JaHHBIX JJIS aHAIM3a MPOAAXK, UCIOIb3Ys
OecrutaTHble MHCTPYMEHTHI (Hanpumep, Draw.io).

6. IlpoBenuTe aHanM3: CpaBHUTE CTOMMOCTH pa3BepThiBanus EDW Ha-premises vs. B
obOmake mist 100 monp3oBaTeeii.

Jlomamnee 3aganue 4

1. O0bsacHuTE, MOYEMY HHCTPYMEHTHl HHQPPACTPYKTYpPbl HEOOXOAMMBI sl OOJIBIINX
naHHbIX. [IpuBeauTe nOKa3aTENbCTBA U3 PEANIBHBIX KEWCOB.

2. Kak kopnopaTHBHBIE XpaHWIHINA JAHHBIX O0ECTIEYMBAIOT KOHCHUCTEHTHOCTh JaHHBIX?
Onumunre MexXaHu3Mbl.

3. Pemmre: ecnmum 3agepkka B 00pa0OTKE MaHHBIX TMIPEBBINIAET S5 CEKYHI, Kak
ONTUMHU3UPOBATh HHPPACTPYKTYPY?

4. Ananusupyiite TpeHIbl: KakK pa3BUTHE OO0JauHBIX IulaTdhopM u3MeHuao ponb [T-
CHEIHAIMCTOB B KOMITAHHUSX.

5. CoznaiiTe OTYET: OLIEHUTE MPEUMYILEecTBa MIaTGOopM AaHHBIX JUIs cTapTana B chepe Al
(HampuMmep, 00paboTKa N300paxKeHUN ).

6. Maremaruyeckas 3ajgada: €cid pPOCT JAHHBIX AKCHOHEHIMAJIbHBIN (yIBauBaeTcs
€XeroJiHo), paccuuTaiite 00beM uepes 5 net npu crapte 1 Th
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IIpumepHoe onHucaHue K MPOEKTY

IIpoexTt no remem: PazseprriBanne Hadoop kiacrepa u pazpadorka MapReduce
AJITOPUTMA IJIS1 AHAJIN3Aa TEKCTOBBIX JAHHBIX

esb nmpoekra:

Hayuutbcst pa3BepThiBaTh U yrpasisaTh Hadoop kiactepom, MOHATH TPUHIUITE paOOTHI
MapReduce u pazpaboTaTh COOCTBEHHBIN AITOPUTM ISl 00paOOTKH U aHAIHM3a OOJIBIINX
00BEMOB TEKCTOBBIX JTAHHBIX.

3agaum npoekrta

=

W3yunth apxutekTypy Hadoop u 0OCHOBHBIE KOMITOHEHTHI KJIacTepa.
Pa3zBepHyTh OKaNBHBIN WK pacnpeaeneHubii Hadoop knacrep (MuHuMyM 3 y3ia).
3. Usyuuts ocHOBBI MapReduce, Hanucath U 3alyCTUTh IPOCTYIO MPOrpaMMy Ha Java wiu

N

Python.

4. Pazpabotarb MapReduce anroputm [j1si mojcuéra 4acTOTHI CJIOB B OOJIBIIOM TEKCTOBOM
daiine.

5. Ilpoananu3upoBaTh pe3ynbTaThl pabOTHI ATOPUTMA U MIOATOTOBUTH OTUYET 110
IMPONU3BOAUTCIIBHOCTH.

JTanbl BHINOJHEHHUS MPOEKTA
1. IToaroroBUTEJBLHLINA dTAN

o W3yuenue Teopernueckux marepuainon no Hadoop u MapReduce.
o [lnanupoBaHue apXUTEKTYpHI KIacTepa U BbIOOP Cpeibl AJis pa3BEpPThIBAHUS
(BupTyasibHble MamuHbl, Docker u T.11.).
2. PazBeprriBanne Hadoop kaacrepa

o YcraHoBka 1 HacTpoiika Hadoop Ha BEIOpaHHBIX y3i1ax.
o IIpoBepka cOCTOSHUSA KIIaCTepa, 3aIlyCK TECTOBBIX 3aJaHHMN.
3. Pa3paborka MapReduce anropurma

o Co3gaHue nporpaMmsl AJIs MOACYETA KOJIMYECTBA CIIOB.
o 3amyck u omnagka MapReduce 3agaun Ha Hadoop kiactepe.
4. TecTupoBaHMe M aHAJIM3

o 3amyck alropuTma Ha 0OJIBIIOM HaOOpe TEKCTOBBIX JAHHBIX.
o COop n aHAJIN3 METPUK MPOU3BOAUTEIBLHOCTH (BPEMs BBIIIOJHEHUS,
UCIIOJIb30BAaHUE PECYPCOB).
5. IoaroroBka UTOroBOro 0TYETA M MpPe3eHTALHH

o Omnwucanue apXUTEKTYphI KJ1acTepa, aIrOpUTMa U pe3yJIbTaToB.
o BBIBOABI 1 peKOMEHIANNY TI0 YITYYIICHHIO.
Kpurtepun oneHnBanus npoexkTa
o [lomHoTa M KOppekTHOCTH pazBepThiBanus Hadoop kmacrepa (20%)
o IIpaBunbpHOCTH U KauecTBO peanuzanuu MapReduce anroputma (25%)
e DddeKTUBHOCTh U KOPPEKTHOCTH 00pabOTKH NaHHBIX (20%)
o KauecTBo aHanu3a pe3ynpTaToB U BEIBOOB (15%)
e Odopmienne oTyeta u npe3eHTarus nmpoekta (20%)
Kpurepun 3amurhl npoekTa
e VYMmeHue o0bsicHUTH apxuTekTypy Hadoop kiacrepa u posib KaXJ10ro KOMIOHEHTA.
o JlemoHcTpauus pabotsl MapReduce anroputma Ha mpakTHKE, 0OBSICHEHNE JIOTUKU
paboTHI.
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OTBeTHI Ha BOIIPOCHI 11O ONTUMH3ALNH U BO3MOXXHBIM yITY4IICHUSIM.
ObocHoBaHMEe BEIOOPA HHCTPYMEHTOB H MTOJIXOJIOB.
KauecTBO 1 OTHOTA UTOTOBOTO OTYETA U MPE3CHTALINH.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.TIIO)

Ne i/t 3amanme OtBerT Komnerennmus

1 YKaXuTe Moaxo/ K XpaHSHHUIO JaHHBIX B KopmoparusHbie Xpanunuina YK-1
OCHOBHBIX KOHIICTIITUSAX OOJIBITNAX TaHHBIX. (BapmanTsl: data warehouses,

KOPIOpPAaTHBHBIE XPAHWINIIA JAHHBIX )

2 VYxaxure ¢opmar ¢ailoB s XpaHEHHS JSON (BapuaHTBI: json, JKEHCOH) YK-1
OOJIBIINX TAHHBIX.

3 VKaknTe TMPUHOUI B paclpeneIEHHBIX Shared nothing (Bapuantsr: shared VK-1
CHCTeMax BBIUMCICHHMS I oOTAenacHus | Nothing, pasaenénnas apxurekTypa)
CIOEB.

4 YkaxuTe KOMIIOHEHT B apxurektype | bpokep (BapuanThl: broker, 6pokep) YK-1
opokepa coobmenmii Kafka.

5 Vkaxute Tpena B peiHke WC  ans Cloud computing (BapraHThI: OIlIK-2
aBromatuzauuu ETL npoueccos. o0aynble Beuucienus, cloud)

6 Ykakute MeTOJl aHai3a peIHKa 1715 Beioopa | SWOT (BapuaHThI: SWot-aHallu3, CBOT) OIIK-2
1aThOpM JaHHBIX.

7 VKaXHuTe TEXHOJOTHUIO [UIsi TOTOKOBOM Apache Spark (Bapuantsi: apache OIlK-2
00paboTKH B pacipeaeéHHbIX CHCTEMaX. spark, cniapk)

8 YKaxXuTe CTpAaTerwi0 [UIi WHTETpaluu Data governance (BapuanTsr: data OIIK-2
kadecTBa JaHHbIX B ETL. governance, yrpaBjeHHe JaHHBIMH)

9 VKaxkuTe MaTeMaTH4eCKHi ammapar A Teopwust rpacdoB (BapuaHTHL: graph [1K-2
MOJICIIUPOBAHUSl  OTHOIIEHWH B  0aszax theory, Teopus rpadon)
JIAHHBIX.

10 VYkaxute wHCTpymeHT it aHamuza | SQL profiler (BapuanTsr: sql profiler, [1K-2
npousBoauteiabHOcTH B Clickhouse. rpodatinep)

11 VYKaKUTE METPUKY JUIsl U3MEPECHUS KauecTBa Accuracy (BapuaHTBI: accuracy, [1K-2
JTAHHBIX. TOYHOCTB )

12 VYKaxxure MeXaHuU3M I ONTHUMH3ALUNA WnnexcupoBanue (BapraHTHI: [1K-2
3armpocoB B pacnpenenéHubix b1 indexing, nHAEKCAIIHA)

13 VYxaxure ¢opMar a1 Npe3eHTauuid Mo PDF (BapuanTsr: pdf, muamd) IK-3
KOPIIOPAaTHBHBIM XPaHUIIUIIAM JIaHHBIX.

14 VYxaxure pecypc ans nyonukaumii no | IEEE Xplore (BapuanTsl: ieee xplore, IK-3
ONTUMM3ALUH B OONBLINX JTaHHBIX. 9KCILIOP)

15 Ykaxure cTaHjapT Ui Hay4HO- APA (BapuaHThI: apa, ana) IK-3
TexHuueckux otuéros mo Kafka.

16 YKaxuTe TPUIOKEHHE IS TuUarpaMm B Visio (BapuaHThI: Visio, BU3HO) IK-3
otuérax o ETL nponeccam.

17 YKaKuTe METOIOJIOTHIO JUIS TUTAHWPOBAHUS Agile (BapuanThl: agile, agile- I1K-8
MPOEKTOB 110 03epaM JaHHBIX. METOAOJIOTHS)

18 YKaXuTe HMHCTPYMEHT U1 OpTaHHU3alud Jira (BapuaHTBI: jira, JpKUpa) I1K-8
3aga4 B npoekTax Clickhouse.

19 Vxaxwure cranmapt Juis  ynpasienus | PMBOK (Bapuantsl: pmbok, mM0OoK) I1K-8
MPOEKTAaMH 110 KaYECTBY AaHHBIX.

20 Ykaxute miardopmy Jisi KOMMYHHUKAIIAW B Slack (BapuanTsr: slack, cidk) I1K-8

KOMaHIax I10 paCHpeZ{CHéHHBIM CHUCTCMaM.
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