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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,
npodwis MaTeMaTHKa 1 KOMIIBIOTEPHbIE HAYKH, YTBEPKA€HHBIN TPUKa30M MUHHUCTEpCTBA HAYKH
u BbIciIero oopasoBanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017 rona.

N3zyuenue nucuuiuivebl (Monyisi) «boinbiine qaHHbe» GOPMHUPYET y CTYIEHTOB HaBBIKH
paboThl ¢ COBPEMEHHBIMH TEXHOJIOTHUSIMH O00pabOTKH OONbIIMX 00BbEMOB HMH(OpMAIMH, YTO
o0ecrieuynBaeT UX KOHKYPEHTOCIIOCOOHOCTb Ha pBIHKE Tpylda U CHOCOOCTBYET Ppa3BUTHUIO
MHHOBAIlMOHHBIX PEUICHUH Ha CTHIKE MAaTEeMAaTHKH, KOMIBIOTEPHBIX HAyK M HPUKIAJHBIX
JUCLUIUIMH.

MecTo JTUCUMIIIIMHBI (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
MaremaTrKa U KOMITBIOTEPHBIC HAYKH M BXOJUT B 4acTh bioka 1, popMupyemMyro ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

JucnuniuHa (MOAYNb) SIBISIETCS BBIOOPHOM, n3ydaercs Ha 4 Kypce B 7 uiu 8 cemecTpe Ha
BBIOOp.

Heab wu3ydyeHUs AUCHMUIUIMHBI (MOIYJfI). OCBOCHHE METOJOB cOopa, XpaHEHUs,
00pabOTKM U aHaIM3a MacIITaOHBIX M Pa3HOOOPA3HbBIX JAHHBIX JUIS pellleHHs] IPUKJIAAHBIX 3a71a4
B PA3JIMYHBIX 00JIACTAX HAYKU U TEXHUKHU.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opMupoBaHue 3HAHUH OCHOBHBIX IOHATUH M apPXUTEKTYpbl pPaCHpeIesICHHBIX
BBIYUCIIUTENBHBIX CUCTEM, KOHLIETIIIUH Pa00Thl KOPIIOPATUBHBIX XPAHWIUIL JAHHBIX;

— yMmeHue paborath ¢ cucremoil ouepeneil Kaftka m pacnpenenenHoit 6a3oif 1aHHBIX
Cassandra, periath 3a/1au ¢ UCIIOJIB30BAHUEM PA3THMYHBIX XPAHHUITHIIL;

— BIJIaJIEHUE MOCTPOCHUEM aBTOMAaTU3UPOBAHHBIX MOTOKOB JAHHBIX C MCIOJIb30BAaHUEM
pa3IMYHBIX HHCTPYMEHTOB.

B pe3yabTare 0CBOCHUS IUCHUILIMHBI (MOAYJIfA) 00YYAKOIUMIACS T0JIKEH:

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 KOMIIOHEHTHI U MeTo1bl padboThl ¢ ClickHouse;

— OCHOBHbBIE€ KOMIIOHEHTHI U MeTO]1bl paboThl ¢ Apache Airflow;

— OCHOBHbBIE€ KOMIIOHEHTHI U MeT0]Ibl paboThl ¢ Kafka;

— 0a30Bble NPUHILIUITEI ONITUMHU3AIMH U TIPOBEPKU KauecTBa JaHHBIX;

— OCHOBHBIE€ KOHLIENIIMH B MPOEKTUPOBAHUH 0a3 JTaHHBIX M KOPIOPATUBHBIX XPAaHHIIHUILL

JTAHHBIX;

— OCHOBHBIC KOHIICTIIIMH W TIPUHITUIIBI TPOCKTUPOBAHUS aBTOMATH3UPOBAHHBIX TTOTOKOB
JIAHHBIX;

ymembv:

— peliaTth 3aJ1a4 C UCMOJIb30BaHUEM S3;

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

— pemath 3a1a4n ¢ ucnons3oBanueM ClickHouse;

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

— pemiath 3a1a4u ¢ ucnonb3oBanueM Kafka;

— TMPOEKTUPOBATh CXEMbl XpaHCHHs JAaHHBIX B 0a3aX JMJaHHBIX M KOPIOPATHBHBIX
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XpaHUIMIIax JTAHHBIX,

— TIPUMEHATH 0a30BbIC IPUHITUIIBI ONITUMH3AIIUN UCIIOJIB3YEMBIX PECYPCOB,;

— MpHUMEHATH 0a30BbIC MPUHIIMITBI TPOBEPKHU KaueCTBA JAHHBIX;

6/1a0emb:

— IOCTPOCHHUEM aBTOMATU3HUPOBAHHBIX ITOTOKOB 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 PaOOThI 00 yJarOIIUXCSL:

Komnerenuus Conep:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMINeTEeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JUcCHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOH
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH(PpOPMALINN 1 UX
MOCTaBJICHHBIX 33729 pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHHTE3UPOBATh TaHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]ISl pEIICHUs 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aHAIM3Y M PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nH(popMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATEIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTIPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3agad
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenensaTh KpyT 3a7a4d B
MIPAaBOBEIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIINXCS PECYpCOB U ONTUMAJBHBIE CIIOCOOBI PEIICHHS
orpaHUYeHHUN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHHYCHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKH U peanu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a U
(dyHIaMEHTATbHBIC 3HAHUS B CMEXXHBIX JUCLUUIUINH; METOABI U
001acTH MaTeMaTHYECKOTO TIOJTXO/IbI, UCTIONIb3yEMbIC B Pa3THYHBIX
aHam3a, KOMILIEKCHOTO U o0acTsix MaTeMaTHKu
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHTh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 33124
IuddepeHunansHOR
T€OMETPUHU U TOIIOJIOTHH, OIIK-1.3. HNmeer HpaKTH‘{eCKI/Iﬁ OIIbIT
JIH(i)(i)epeHHHaHBHBIX pa3pa6OTKI/I nu peaJ'H/I3a]_II/I5{

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

MaTeMaTHUYECKUX MOJIENeH B
po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTHUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTU4YeCcKOi
CTAaTUCTUKU U CITyYalHBIX
MIPOIIECCOB, YHCICHHBIX
METO/IOB, TEOPETHUECKON
MEXaHUKH B

poheCcCUOHANTBHOMN
JIeATeIIbHOCTH
OIIK-4. CnocoOeH HaXOIHTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTeMaTHYEeCKOro amnmapara,
peann30BHIBATH TPOTPAMMHO CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
Y MCIIOJB30BaTh Ha pa3paboTKOM, pean3areii U OIeHKOMH
NPaKTUKE MaTEMAaTHIECKUE Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
ANTOPUTMBI, B TOM YHCIIE C MPOTPaMMHBIX KOMIIJIEKCOB B
NPUMEHEHHUEM COBPEMEHHBIX Pa3IHMYHBIX 00TACTIX YETOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JIeSITeTIbHOCTH
OI1K-4.2. YMeeT ucnoab30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
npodeccHoHaILHOM AeSTeIbHOCTH
OIIK-4.3. NmeeT npakTU4ECKUN OTIBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3paboTKOi, peanu3aliei U OlEeHKOM
Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
HpPOrpaMMHBIX KOMIIEKCOB B
Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
JIeSITeTbHOCTH
IK-1. Crioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBAThH OCHOBHBIE ITPUHITHITBI
YTBEPKJICHHUS CTPOTO H MaTeMaTHYECKOT0 JI0Ka3aTeIbCTBa U
aQHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yJIbTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAayK 3a/1a4, IPUMEHSATH CTPOTHUE METOJIBI
JIOKa3aTeNbCTBA ¥ AaHAJM3UPOBATH
MIOJTYYEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 33/1a4aMU B
00JIacCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NpPUMEHEHUE MAaTeMaTHUECKIX METOJIOB
JUISL peIICHUs] IPAKTHYECKUX 33,149
IK-2. Crioco0eH peniaTh THITOBbIC [K-2.1. 3HaeT OCHOBBI MH(POPMAIIMOHHON U
3a7a9u poheCCHOHATBHOM oubnmorpaduveckon KyIbTyphbl, a
JeSITeTIbHOCTH B 00JIacTH TaKXKe MPUHIMITE THPOPMAITHOHHOH
MCKYCCTBEHHOTO 0€301acHOCTH ¥ IPUMEHEHHUS
WHTEJIEKTA, OMUPAasCh Ha WHPOPMAITUOHHO-KOMMYHHUKAITHOHHBIX
UHQOPMAITUOHHYIO 1 TEXHOJIOTHH B IPO(heCCHOHATBHOIM
oubnnorpaduyecKyro JIEATEIbHOCTH
KyJbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
UHPOPMAIHOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISI PEIICHUS

TEXHOJIOTHH U YUUTHIBAs
OCHOBHBIE TPEOOBaHHUS
WHQOPMAITMOHHOHN

CTaHJAPTHBIX 37134
po(heCCHOHATIBHOM IEATENbHOCTH,
YUUTEIBAsA Tpe60BaHI/I${
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0€e30IacHOCTH

WHPOPMALIMOHHON 0€30MaCHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
HH(POPMAITHOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 00JIaCTH
HUCKYCCTBEHHOTO UHTEIJICKTA, BKJIIOYAs
co0umoIcHIEe HOPM HH()OPMAITHOHHOM
0€30IMaCHOCTH
IK-3. CriocoOeH MPUMEHSITh IK-3.1. 3HaeT OCHOBHBIE METOIbI
METOIBI MATEMATHYECKOTO U MaTeMaTHIECKOro 1
ANTOPUTMHUYECKOTO ANTOPUTMHUYECKOTO MOJICTTHPOBAHUS, &
MOJICTUPOBAHUS IS TAKXKe WX MPUMCHEHHUE TS PEIICHHSI
pEIIEeHUS KaK TEOPETUYECKUX M IMIPHUKIAIHBIX 3314
TEOPETUIECKUX, TAK U I1K-3.2. YMeeT mpUMEHATh METOBI
MPaKTHYECKUX 337124 B MaTeMaTHYECKOIo 1
paMkax npoheccHOHaIbHOMI ANTOPUTMHUYECKOTO MOJCTHPOBAHUS
IEITENBHOCTH JUTSL aHATIM3a U PEICHUS PA3THYHBIX
3a7a4 B 00J1aCTH MaTEMATUKH U
KOMIIBIOTEPHBIX HAYK
I1K-3.3. HMeeT ONBIT UCIIOIB30BAHUS METOA0B

MaTeMaTHYECKOTO
AJITMOPUTMHUYCCKOr0 MOJACIIMPOBAHUSA
NPH PELICHUH TEOPETHUCCKUX U
NPUKJIAIHBIX 337129 B
po(heCCUOHATIBHOMN IeATENbHOCTH
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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 6opmme 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 Pa3padOTKH MPOLECCOB 3arpy3KH TaHHbIX.
MIPOIIECCOB [MocTpoeHne MOTOKOB W3 03epa JAHHBIX B CTPYKTYPHPOBAaHHBIC BHTPHHBI
JIAHHBIX.
5 [locTpoenne kopnopaTUBHEIX | MHOrociaoiHas MacTabupyemMast apxXUTeKTypa XpaHHIUILIA JaHHbIX.
XPpaHWIHUI JAHHBIX Oszepa nanHbix ¥ Lakehouse. [IpoekTupoBanue BUTPUH JAaHHBIX
6 Clickhouse Pacripenenennsie 6a3bl manHbix shared nothing. MexaHu3Mbl XpaHSHHUS
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 coobenwii. [ToTokoas 06paboTKa JTaHHBIX.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHnognas numepamypa:

1. Jleckoger, 0. Ananu3 601X HAOOPOB JAHHBIX : IPAKTHYECKOE pykoBoicTBO / J1. JIK.
VYaeman, 1O. JleckoBen, A. Pamxkapaman ; mep. ¢ aari. A. A. CiuHkHHA. - 2-¢ U311, - 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. MonHHMEHOCHBIH aHajdM3 JaHHBIX @ TMPAKTUYECKOE
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 ; mep. ¢ 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. [ToroxoBasi 00paboTKka U aHalU3 JaHHBIX : IPAKTHUYECKOE PYKOBOJICTBO /
I'. lanupa, T. [lanuno, P. CuBapam, K. Ilertu. - 2-e u3z. - 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 u HDFS ¢ ucnonszoBannem 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. Bba3sl nanasix: npoektupoBanue. [IpakTukyM : ydeOHHUK ISl 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 MEXIUCUUIUIMHAPHOW TMOATOTOBKM, MPAKTUYECKOW U Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKLIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYNIOBBIX H
WHAUBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHOro 00opynoBanus. [lomenieHns yKOMITJICKTOBAHbI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaJIbKYJISTOPaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCTOJB30BAHUS WHBAIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIBIOTEPHON TEXHHMKON C BO3MOKHOCTBIO NOJKIIOUEHHsS K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «VIHTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
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 oopasosanue" | 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 MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHbIE CIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O 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 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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Cucrtembl ynpapJjeHHs IPOEKTAMU:

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

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonnoe
Cucrtemsbl peseppHOro 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 oOyyaroIuxcs IO 3aJaHMI0 TpernojaBareis, HalpaBJeHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOM  JIEKCHKH, 3aKpEIUICHUE  NPAKTUYECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IMOCIEAOBAaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0AMMO OTMETHUTH BONPOCHI HMIIM MaTepHajbl, KOTOpPHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEMno/IaBaTes0 Ha KOHCYJIbTAI[MH WA BO BPEMsI CEMHUHAPCKOTO (TPAaKTHYECKOT0) 3aHSATHS.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€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:

[ecaTudannbHas llaTudamnbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA AUCUUIJIMHE (MOIYJIIO)
10 OTtnuaHO CTyIeHT MOJHOCTBIO BIaJEeT 3HAHUSIMH, H3JIOKEHHBIMH B
9 OTIUYHO paboueii mporpaMMe, ¥ TIIyOOKO OCMBICIISET TUCIUATIIHHY. OH
8 OTIM4HO CaMOCTOSITETILHO M JIOTMYECKH NIOCIIE0BATEIbHO OTBEYAET Ha

BCE BOIPOCHI, aKLIEHTHPYS! BHUMaHHE HAa HanOoyee BaKHOM.
YMeer aHaM3UpOBaTh, CpPaBHUBATH, KIACCUPUIINPOBATH,
0000mmaTh, KOHKPETH3UpPOBAaTh M  CUCTEMaTH3HPOBAThH
W3Y4YEHHBIA MaTepuall, BBIAEHAS KIHOYEBBIE MOMEHTBI M

yCTaHaBJIMBas NPUINHHO-CJICACTBECHHBIC CBsI3H. Yetko
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[Mecatudannbuas IlaTudaibHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIINHE (MOIYJIIO)

¢dopMynupyeTr  OTBETBl,  YBEPEHHO  HWHTEPIPETHUPYET
pe3yibTaThl aHAIN30B W JPYTUX MCCICIOBAaHUM, a TaKKe
pemaer cnoxsble 3agadd. CTyIeHT XOpOLIO 3HAKOM C
METOAaMH UCCIIEJOBaHUS, HEOOXOAUMBIMH JJISl TPAKTHYECKON
JESITEIbHOCTH, U YMEET CBSI3bIBaTh TEOPETUUECKUE ACIIEKTHI
JUCHUIUIMHBL (MOZTYJIs) C MPAaKTHYECKUMU 3a/1a4aMU.

7 XOpOHIO CTy,E[eHT 06J1az[aeT SHaHUAMHA OpPCAMETA IOYTHU B IMOJHOM

Xopomio o0beMe pabodeii mporpaMMBbl B CAMOCTOSITENBHO, JIOTHIECKH
MOCJIe0BaTeIFHO U BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKIEHTUPYS BHUMaHKE HAa HawOoJee 3HAYMMBIX MOMEHTAaX.
OH yMeeT aHaTM3upOBaTh, CPAaBHUBATH, KIIACCU(PHUIIMPOBATD,
0000maTh, KOHKPETU3UPOBATh M  CUCTEMAaTHU3UPOBATH
W3yUYCHHBIH MaTepHhall, BBIJCNASA €ro KIOYEBbIC aCHEKThl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHEBIC CBA3H.
DopMynUpyEeT CBOM OTBEThI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAIM30B M JAPYTMX HCCICAOBAHUMA, a TaKKe
pelIaeT CI0XKHbIE CUTyallMOHHbIC 3a7a4n. CTYICHT XOPOIIOo
3HaKOM C METOJAaMH HCCICIOBaHUS, HECOOXOTUMBIMH IS
HpaKTH‘ICCKOfI JCATCIBHOCTH, u YMECT CBA3bIBATH
TEOPETUYECKHUE AaCMeKThl MpeaMeTa ¢ MPaKTHYCCKUMH

3aJa4yaMH.
5 Y,I[OBJ'IGTBOPI/ITCJ'ILHO CTy):[eHT obmagaeT 0a30BBIMHM 3HAHWSAMH I10 THCIIHATLIMHE
4 YnoB JIETBOPUTEIILHO (MOIly.HIO) , HO HCIIBITEIBACT TPYAHOCTHU nmpu

CaMOCTOSITENTFHBIX ~OTBETaX W HCIONB3yeT HETOYHBIC
¢dopmynupoBkd. B Xone 0TBETOB OH JOMYyCKaeT OLIMOKH,
Kacaromuecss cyTH BompocoB. CTyIEHT CIOCOOCH pelaTh
TOJIBKO CaMble TIPOCTBIE 3aJadydl W BJaJIeeT JIUIIb
MUHHMAJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHUSI.

3 He cnau CryneHT He OBIaZiesl 00sA3aTeIbHBIM MUHAMYMOM 3HAHHM
He cnan MO MPEMETY M HE MOXET OTBETHTh Ha BOIPOCHI, TAXKe €CITU
He cian mpernojaBareib  3aJacT  JOMOJHUTEIbHBIC  HABOJAIINAC

BOIIPOCHI.

I[I/ICI_II/IHJ'II/IHa (MO,Z[y.]'IB) «bonplme TaHHBIE)» OLIEHUBACTCS CJICAYIOIIUM 06p830MZ

AKTHBHOCTH Bec Onucanmne

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

IIpoekTsl 20% | MiccnenoBarenbckas paboTa 10 Kypcy M IPE3eHTaLus pe3yIbTaToB

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

[Tpu u3ydeHUH TUCHUIUIMHBI (MOYJIS) TaK K€ BOZMOXKHO MOJTydyeHHEe OOHYCHBIX OaJlIOB.
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Texkyummii KOHTPOJIb yCIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHKE 3aJaHUS

Jlomamnee 3aganue 1

1. OOBsACHUTE BOIOIHIO MTOJXO0I0B K XPAaHEHHUIO TAHHBIX OT TPATUITMOHHBIX 0a3 JTaHHBIX
K coBpeMeHHbIM Tutatdopmam. [IpuBenure 3 npumepa n3meHeHui 3a nocieanue 20 ner.

2. Onumure posib WHCTPYMEHTOB HHGpacTpykTypel (Hanmpumep, Hadoop, Spark) B
wiatdopmax gaHHbIX. Kak oHM pemaroT npobiemMbl MacITabupyeMocTu?

3. [Ipoananu3upyiiTe CleHApHUil: KOMIIAHHUS XOUYET TMEPEHTH OT JIOKATBLHOTO XPAHEHUS K
obnaunomy. Kakue npeumyiecTBa U puCKH Bbl BUIUTE?

4. CpaBHute KopriopaTuBHOe XpaHwimile naHHbIX (EDW) ¢ oOprunol 0a3oli maHHBIX. B
kakux cinydasx EDW npennoururenbHee?

5. [lpunymaiiTe ¥ ONMUIIATE TUIIOTCTHYECKYIO IIATGOPMY TaHHBIX JUIsl Majoro Om3Heca
(manpumep, kade). Kakne KOMIIOHEHTHI BbI BKIIFOUNTE?

6. PaccumTaiiTe MOTEHIMAIBHYIO YKOHOMHUIO: €CIM MUTpauusi Ha O00Ja4HOE XPaHWIHIIE
cHukaet 3arpatbl Ha 40% J1s1 KOMIaHUU ¢ OrOIKETOM | MITH 10J1J1apOB, CKOJIBKO 3TO COCTABUT?

JlomamHee 3ajjaHue 2

1. Iepeuncnure 5 KIIOYEBBIX WHCTPYMEHTOB MH(PACTPYKTYPHI MIaTHOPM IAHHBIX M HX
OCHOBHBIEC (DYHKITHH.

2. Kak koprmopaTHBHBIC XPAaHUJIUINA JaHHBIX MHTETPUPYIOTCS C WHCTPYMCHTAMH BPOJIC
AWS S3 unn Google Cloud Storage? IIpuBenute npumep apXUTEKTYpHL.

3. Pemnte 3amauy: xommanus oOpabateiBaer 1 Thb nannbix exeaneBHo. [lonGepute
MOJIXOSAIIYI0 HH(PACTPYKTYPY U 0OOBSCHUTE BHIOOP.

4. O6CcynuTe STHUYECKHE acCHEeKThl XpPaHEHUS [aHHBIX B KOPHOPATHBHBIX XPAHUIIMILAX
(HampuMep, IPUBATHOCTD).

5. Co3paiite auarpamMmy NpocToi miaat(opMbl JaHHBIX Ui aHAIU3a MPOJAX, UCTOIb3Ys
OecraTHbIE MHCTPYMEHTHI (Hampumep, Draw.10).

6. [IpoBemuTe aHaM3: CpPaBHHUTE CTOMMOCTH pa3BepThiBaHus EDW Ha-premises vs. B
obOmake mist 100 monp3oBaTeeii.

JlomamHee 3aganue 3

1. [lepeuncnure 5 KIHOYEBBIX UHCTPYMEHTOB MHPACTPYKTYpPHI MIIATGOPM JTAaHHBIX U UX
OCHOBHBIE (DYHKIIUU.

2. Kak kopropaTHBHBIC XPAaHWUJIUINA JIAHHBIX HHTETPUPYIOTCS C WHCTPYMEHTAMH BPOJIEC
AWS S3 unn Google Cloud Storage? IlpuBeante npumep apXUTeKTYypBhI.

3. Pemmute 3amauy: kommanus oOpabOareiBaeT 1 Th maHHBIX exemHeBHO. [logbepute
HOJIXOAAIIYI0 HHPPACTPYKTYPY U OOBSICHUTE BBIOOD.

4. O6cyauTe STUYECKHE AaCIEeKThl XPAHEHHS JaHHBIX B KOPIOPATHBHBIX XPaHUIIHUIIAX
(Hampumep, TPUBATHOCTH ).

5. Co3pmaiiTe auarpaMMy TpocTOM MIaThOPMBI TAHHBIX JJIs aHAIW3a MPOJAXK, UCTIOIb3YS
OecriaTHBIE MHCTPYMEHTHI (Hampumep, Draw.io).

6. [IpoBemuTe aHaM3: CpaBHHUTE CTOMMOCTH pa3BepThiBaHus EDW Ha-premises vs. B
obmnaxke ans 100 monb3oBarenei.
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Jlomaminee 3aganue 4

1. OGbsicHuTe, TOYEMY HMHCTPYMEHTHI HHQPPACTPYKTYpPbl HEOOXOAUMBI LISl OOJBIIHMX
naHHBIX. [[puBeauTE MOKA3aTENbCTBA U3 PEATbHBIX KEMCOB.

2. Kak xopnopaTvuBHbIE XpaHWJIMILIA JAHHBIX 00ECIEYMBaIOT KOHCUCTEHTHOCTh JAHHBIX?
Onummre MEXaHU3MBl.

3. Pemmute: ecnu 3agepxkka B 00paOOTKE JaHHBIX MPEBBIIIAET S5 CEKYHJ, Kak
ONTUMHU3UPOBATh HHPPACTPYKTYPY?

4. Ananusupyiite TpeHIbl: KaK pa3BUTHE OO0JAuHBIX IuIaThopM u3MeHusao ponb [T-
CIEIIMAJINCTOB B KOMITAHUSAX.

5. Co3znaiite OTYET: OICHUTE MMPEUMYIIECTBA IIATPOPM JaHHBIX Ui cTapTana B chepe Al
(mammpumep, o6paboTKa N300pakeHUN ).

6. Maremaruyeckas 3agada: €cld pPOCT JAHHBIX AKCIOHEHIMAIbHBIA (yaABauBaeTCs
€XET0JIHO), pacCunuTaiTe 00beM uepes 5 ser npu crapte 1 Th

IIpumepHoe onncaHue K MPOEKTY

IIpoexT no temem: PazgeprhiBanue Hadoop kiaacrepa u pa3paborka MapReduce
AJIrOPMTMA IJIS AHAJIM3a TEKCTOBBIX JAHHbBIX

ean mpoekra:

Hayuwnthcst pa3BepTeiBaTh U ynpasisate Hadoop kimactepom, MOHATH MPUHITUIIBL PAOOTHI
MapReduce u pa3zpabotath cCOOCTBEHHBII anTOPUTM U 00paOOTKH U aHalIM3a OONBIIHX
00BEMOB TEKCTOBBIX JaHHBIX.

3agaum npoekrTa

1. Usyuuts apxurexktypy Hadoop u ocHOBHBIE KOMIIOHEHTHI KJ1acTepa.
Pa3BepHyTb J0OKaIbHBIN MM pacnpenenennblii Hadoop kinacrep (MuHuMyMm 3 y3ia).
3. U3yuuts ocHOBEI MapReduce, HanmmcaTh U 3aITyCTUTh IPOCTYIO MTPOrpaMMy Ha Java wim

N

Python.

4. Pazpabotatb MapReduce anroputm [ij1s mojcuéra 4acTOThI CJIOB B OOJIBILIOM TEKCTOBOM
daiine.

5. IIpoananu3upoBath pe3yibTaThl paOOTHI AITOPUTMA U TTOATOTOBUTH OTUYET TIO
POU3BOIUTENEHOCTH.

3Tal]l)l BLBIINNOJIHCHU A IIpOCKTa
1. HoaroroBuUTEJBLHDIN dTAI

o MH3yuenue teopernueckux marepuanoB no Hadoop u MapReduce.
o IlmanupoBaHHe apXUTEKTYPHI KJacTepa U BBIOOP CPEIIbI ISl pa3BePTHIBAHHS
(BupTyasibHble MamuHbl, Docker u T.11.).
2. PaseprriBanne Hadoop knacrepa

o YcraHnoBka 1 HacTpoiika Hadoop Ha BEIOpaHHBIX y3J1ax.
o IIpoBepka cOCTOSHUSA KIIaCTepa, 3aIlyCK TECTOBBIX 3aJaHHM.
3. Pa3zpaborka MapReduce anropurma
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o Coznmanue mporpaMmsl 7Sl OJCYEeTa KOJMYECTBA CIIOB.
o 3amyck u ornagka MapReduce 3agaun na Hadoop kiactepe.

4. TecTHpOBaHHE M AHAJIU3

o 3amyck anroputMa Ha 00JIBIIOM Ha0OpE TEKCTOBBIX JaHHBIX.
o COop 1 aHATU3 METPHUK MPOU3BOJUTEIBHOCTH (BpEMS BHIIIOJITHEHHUS,
HCIIO0JIb30BAHUE PECYPCOB).

5. IloAroroBKa MTOroBOIro OTYETAa W MPe3eHTAIUH

o Ornucanue apXUTEKTYpbl KJacTepa, alrOpUTMa U pe3ysIbTaToB.
o BBIBOABI M peKOMEHAALNY 110 YITYYILICHUIO.

Kpurtepuu oneHnBanus npoexkTa

[TonnoTa 1 KOppeKkTHOCTH pa3BepThiBanus Hadoop kimactepa (20%)
[TpaBuiIbHOCTH 1 KauecTBO peanusanuu MapReduce anropurma (25%)
O} PexTuBHOCTD U KOPPEKTHOCTH 00paboTKu JaHHBIX (20%)
KauectBo ananu3za pe3ynbTaToB U BbIBOIOB (15%)

Odopmnenue otuera u npeseHranus mpoekra (20%)

Kputepun 3a1uThl NpoeKkTa
Ymenue o0bsICHUT apxuTekTypy Hadoop kinacrepa u poiib KaI10ro KOMIIOHEHTA.
JemoHncTtpamnus padotel MapReduce anroputma Ha mpakTHKE, OOBSICHCHHUE JIOTHKU

paboTHI.

OTBeTHI HA BOMPOCHI TIO ONITHMH3AIMH U BO3MOKHBIM YITyUIICHHUSIM.
O6ocHoBaHMe BBIOOpAa HHCTPYMEHTOB H IMOAXO0/I0B.

KauecTBO 1 OJTHOTA UTOTOBOTO OTYETA M MTPE3CHTAIIHH.

3amaHust 1/ MPOMEKYTOYHOI aTTeCTAIIMH 110 TUCHUILTHHE (MOTYJII0)

Ne n/m 3ananue OTtBer Komnerenuust
1. Kakoit komnonent Hadoop oTseuaer 3a c OIIK-1
pacnpenenenue 3anad MapReduce u ynpasienue
pecypcamu kiacrepa?
a) HDFS
b) Hive
¢) YARN
d) Spark
2. Kak Ha3pIBaeTcs A3bIK 3aIIPOCOB, UCTIONB3yeMblid B Hive HiveQL YK-1
JUIA aHajIn3a OOJIBIINX JaHHBIX?
3. Kakoii  uHCTpymMeHT B  3kocucreMe  Hadoop Kafka [K-2
NPUMEHSIETCS JJIsl TIOTOKOBOW mepenadd u o0paboTKu
JIAHHBIX B peaJlbHOM BPEMEHU?
4, Kakoti Tun 6a3el JaHHbIX npeacTapisseT Cassandra? Key-Value xpanuiuiie VK-2
5. Kak HaspiBaeTCs OCHOBHOW MPHUHIUI  PabOTHI Map u Reduce IK-3
MapReduce, pazgenstoninii 3amaqy Ha 1Be Ga3bi?
6. Kaxoif U3 mepednciieHHbIX HHCTPYMEHTOB SKOCUCTEMBI 0 YK-1
Hadoop npeanaznaden aiis SQL-1mo100HBIX 3aITPOCOB K
OOJIBIINM JaHHBIM?
a) Spark Streaming
6) Hive
B) Kafka
r) Cassandra
7. Kaxoi UHCTPYMEHT 9KOCUCTEMBI Hadoop Spark Streaming YK-1

UCIOJB3YyeTCd  JUII  MHUKPOOAaTyeBOW  MOTOKOBOM
00pabOTKH TaHHBIX?
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8. Kakoii BeicokompousBoautenbubiii MPP-gemwkok amsa | ClickHouse / GreenPlum VK-2
00pabOTKM JIaHHBIX, HE BXOIANIUH B DKOCHUCTEMY
Hadoop, wacto wucnonp3yercs Ui aHANTUTHYECKHX
3anpocoB?

9. Kakoit pacrpeneneHHbIH MeCCEHDKEP-OpOKep Kafka IK-1
UCIIONIB3YETCS JIISl IOCTPOSHUSI KOHBEHEPOB pealibHOTO
BpPEMEHH U MHTETPALUHU Pa3IMIHBIX CUCTEM?

10. Kak wassiBaeTcst kmioueBoit kommoHent Hadoop, | HDFS/Hadoop Distributed I1K-3
OTBEYAIOIIMI 3a paclpeneicHHOe XpaHEHHE TaHHBIX File System
00apImKX 06EMOB?

11. Kakoit oOmuii TepMHH OMUCBIBAET apXUTEKTypy, Tae | MaccoBo-mapasienbHas OIIK-4
HECKOJILKO TMPOIECCOPOB PabOTAOT HaJ pPa3HBIMH obpaboTtka/MPP
YacTsMH OJTHOW 33/1a4H OJTHOBPEMEHHO?

12. Kakxne mepsr nadopmarmonHol 0e3onacHocTH BakHEI | [IludpoBanue, KOHTPOIH IIK-1
npu paboTte ¢ 0oIpIMMHU JaHHBIMHA? B oTBeTe ykaxure JOCTYyNa, ayJHT JIOTOB
3 Mephl

13. Kak HaspIBaeTcs mpoliecc MOATOTOBKH JaHHBIX IS IpenobpabdoTtka/ OIlK-1
HOCTPOCHHUST MOJICITH MAITMHHOTO 00y4eHHsI? ouncTka/Hopmanu3arus/fea

ture engineering

14. [epeuricnuTe TPH CIIOS KOPIOPATHBHOTO XpaHMIHINA | Staging/mpomexyTOYHBbIH, YK-2

JTAHHBIX. Core /sapo,
Presentation/mpe3enTannon
HBIN

15. [lonTBepxaeHwe TMIHOCTH TTOIH30BATENS TS TOCTyTIa AyTteHTUhUKANSA [1K-2
K cuctemMam (TIapoiiu, OHOMeTpHs) — 3TO?

16. Mopens mporpaMMHUpPOBaHUS IS TApauIeIbHON MapReduce OIlK-1

00paboTKy OONBIINX JaHHBIX (KapTa-CBEPTKa) — 3TO?
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