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1. IEJM ¥ 3AAYM JUCHUTLIMHBI

Heanb

LenssMu 0CBOSHMSI JUCHUUIUIMHBI «AHAIN3 U yIpaBJiIeHUE OOJIBIINMHU JaHHBIMUY SBIISIOTCS
O3HAKOMJICHHE CTYJCHTOB C OpraHu3ale TAKMM CHUCTEM XpaHEHHs OOJBIINX JaHHBIX, KaK 03epo
JTAHHBIX M XpaHWIUINE JaHHBIX, a TAKKE MpoleccaMu coopa u 00pabOTKH JaHHBIX.

3apaun:

3amauaMy OCBOSHHS JWCHUIUIMHBI SBISIOTCS CIEAyromue: chopMUpOBaTh KOMIIETCHIINH,
HEOOXOAMMBIE [T OPraHU3aluy CUCTEM XPaHEHUs JTaHHBIX; BEIPA0OTaTh HABBIKU MPOCKTUPOBAHUS
XpaHWJIHIL JTaHHBIX U opranu3aimuu ETL- u ELT-mpornieccoB; mo3HAKOMUTH ¢ TAKUMH MOIXO0IaMH K
MIPOEKTUPOBAHMIO XPAHWIINI JAHHBIX, KAK MHOTOMEPHOE MOJIETMPOBAHKE, SIKOPHOE MOJICITUPOBAHHE
u Data Vault.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas aucnmIiuinHa (MOJIYJIb) OTHOCHTCS K 4YacTH MPOrpaMMebl, (hopMmupyeMoit
y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHUH, U U3y4aeTcs Ha BTOPOM Kypce.

2.2. Jlns i3y4eHus TaHHON yd4eOHOM JUCIUTUTMHBI (MOIYJIs1) HEOOXOIMMBI 3HAHUS U HaBBIKH,
chOopMUpOBaHHbIE TAaKHUMH JTUCHUIUIMHAMU Kak «CoOBpEeMEHHblEe TEXHOJOrMH 0a3 JaHHBIX»,
«O01ayHbIe TEXHOJIOTHI.

2.3. [lepedyeHp mocnenyOMUX Y4eOHBIX TUCHUIUIMH, Ui KOTOPBIX HEOOXOJWMBI 3HAHWUS,
YMEHHSI M HaBbIKH, (OpMUpYEMBbIE NaHHOW y4yeOHOW AMCUMIUIMHOW: JaHHAs TUCIHUIUIMHA JaeT
3HAHMS, YMEHHUS U HaBBIKM JJIs BBINOJIHEHUS HAyYHO-UCCIIEOBATENbCKUX PabOT, A pelIeHUs
MIPUKIIAIHBIX 3371a4 U BBIMOJIHEHUS BBITYCKHON KBaTU(UKAMOHHON padOTHI.

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUS JUCIUIIJINHbBI

[Ipouecc ocBoeHus: AUCUUILIUHBI HAIPaBJIeH Ha (POPMUPOBAHUE KOMIIETEHLUH (3JIEMEHTOB
cnenyromx komnetreHiui) B cootBeTcTBUM ¢ PI'OC BO mo cooTBeTcTBYIOMEMY HalpaBICHUIO
MOATOTOBKH.

IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbLTATOB 00yUYEHHS MO0 TUCUUILIMHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMM JOCTUKEHHS] KOMIIeTeHIIUH

HNuaukaropsbl

. Pe3yabTaThl 00yuyeHus
KOMIIeTeHI il

KoMmnerennus

I1K-1 Cnocoben
OCYIIECTBIISTH YIIPaBIICHHE,
00paboTKy, BU3yaIH3aIUIo U
aHaJIN3 JaHHBIX (BKIIOYAs
paboTy ¢ 60abIIUMU
JIaHHBIMH), B TOM YHUCIIE
METO1aMH MAITHHHOTO
oOyueHus

WMIKrki.1

Crnioco0eH nonp30BaThCs
METOJaMH U
UHCTPYMEHTAMU TIOJTyUCHHUS,
XpaHEHUs, TIepeiayn U
00paboTKH JaHHBIX (B TOM
qyucie O0JIbIINX)

3Hath: OLAP n OLTP-cucremsr;
CJIOM B JIBYX- M TPEXCIIOMHOMN
CTPYKTYpE XpaHUJIUIIA JAHHBIX;
CrocoObl XpaHeHHUs
HMCTOPUYECKUX JTAHHBIX C
noMouipio pazauynbeix SCD.
YMeTh: BBIOUpaTh MOIXO IS
SCD ninist XxpaHEeHHS! HICTOPUH
W3MEHEHUS JJAaHHBIX (B TOM YHUCIIE
OOJBIINX), TPOSKTHUPOBATH
COOTBETCTBYIOIIYIO CHCTEMY
XpaHEHUS JAHHBIX.

Bnaners: HaBBIKAMH
opraumzaiuu  ETL- wu ELT-
IIPOLIECCOB.

WKk 2
CniocobeH pa3pabaTbIBaTh
CHCTEMBI XpaHEeHUs U

3HaTh: OCHOBHBIC CUCTEMEI
XpaHCHU A 0OIBIINX JaHHBIX,
XpaHWJIMIIC JaHHBIX, 03€PO




00paboTKH JaHHBIX (B TOM
quclie OOJIBINNX)

JTAHHBIX; METOIbI
MPOCKTUPOBAHUSI XPAHUITHII]
JTAHHBIX: MHOTOMEPHOE
MojaenupoBanue, Data Vault,
SKOPHOE MO/ICTTMPOBAHUE.
YMeTh: NpOEKTUPOBATH
XpaHWIHIIE JaHHBIX 110 Kumbamy
U 1o IHMOHY; BBIOHpAThH

MOIXO AN IO 3a]1a4y METO/I
OpTraHu3aIui CHCTEMbI XpaHCHUS
JAHHBIX.

Bnanern: HaBeIKaMu
MPOCKTUPOBAHUSI XPAHUITHII]
JAHHBIX C UCMOJIb30BAaHUEM
MHOTOMEPHOTO MOJICITUPOBAHUS,
Data Vault, sskoproro
MOJICITUPOBAHMSL.




4. COAEPKXAHME U CTPYKTYPA ITNCHUIIJIMHBbI

O0BeM TUCHHILTMHBI COCTABIIACT 5 3aUeTHBIX equHUIl, 180 yacoB, B ToM uncie 44 yaca Ha KOHTPOJIb, TPAKTHYECKas MOATOTOBKA 34 yaca.
®dopma IpPOMEKYTOUHON aTTECTALUU: 3 CEMECTP — SK3aMEH.

4.1. COAEPXKAHUE JUCHUILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKA3AHUEM BHU/IOB YUEBHBIX 3AHATUA U OTBEJEHHOT'O HA HUX
KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buasbi yueOHoii padoThl, BKJIIOYast
CaMOCTOSAITEJBHYIO PadoTy 00y4yaromuxces u
TPYA0EMKOCTH (B 4acax)
Dopmbl
KonrakTHast padora
Ce TeKyIlero

No npenoaaBaTeisi ¢ 00y4arIMMUCS

) Pazgen AucoMILIMHBL/ TeMbl Mec CaMmocTtosi | KOHTPOJs
n p CemuHapck T

eJbHafa | YCIEBAEMOCTH
ue
Jlexknuu | (mpakTH4ec Kourpous | padora +
u P 00ydeHus | KOHTPOJIb
KHe
3aHSATHA)

1 |BBenenue B 0OJbIINE TaHHBIE 2 2

2 |CucTtembl XpaHEHUS JaHHBIX 2 4 J1a0.

3 [ XpaHuUIUIIE JTaHHBIX 2 6 2 14 1a0., TECT

4 IMHOTOMEpHOE MOJICIIUPOBAHNE 2 4 2 14 nao.

5 |Data Vault 2 4 2 14 1a0.

6 [SIkopHOE MOJEITHpPOBAaHUE 2 4 2 14 nao.

7 |CpaBHEHHUE MOJIX0/I0B K XpaHEHUIO U 00pabOTKe OOJIBIINX JTAHHBIX 2 2 2 J1a0.

8 |PacmpeneneHHbI aHATU3 JAHHBIX U MAIIMHHOE 00y4eHue 2 4 20 J1a0.

[ToaroToBka K 3K3aMeHy 44

HToro uacos 16 34 10 120




4.2. IITAH BHEAYJIUTOPHOI CAMOCTOSITEJIbHOI PABOTbI OBYYAIOIIUXCSI IO JUCLHUAMNIMHE

CamocTosTebHasg padoTa 00y4alonIuxcs Y4eOHo-
METOIUYecKOoe
Cemec Bun Cpoxku 3atpatsl Ouenounoe A
HazBanmue pa3nena, TeMbl o0ecrieyeHue
Tp €caMOCTOSITE/Ib | BHINOJHE | BpeMeHHU CpeacTBO
. CaMOCTOSAITEJbH
HOIi padoThI HUS (uac.) .
0ii paboThI
Marepuaiisl
XPaHHIHING JAHHELX BrinonHeHnue ITposepka « capHa
1 MIPaKTHYECKON 01.10 14 JIOMaIIHen yp
matpopme
paboTs! paboThI HOC DOMIC
Marepuaist
MHoOroMepHo€e MOJIETUPOBAHUE BhIIOHCHIe TpoBepka " CapHa
1 MPaKTHIECKON 01.11 14 JIOManTHen yp
iatpopme
paboThI paboTHI 1OC DOMIC
Data Vault B Marepuassi
BIIIOJIHEHUE IIposepka vpCa Ha
1 MIPaKTHIECKON 01.11 14 JIOManTHen yp
iatpopme
paboTHI paboThI 1OC DOMIC
Matepunanst
SlkopHO€ MOIEeTUpOBaHUE BRIIOHCHILe TpoBepka ) CapHa
1 MIPaKTUYECKON 01.12 14 JIOMAIITHEH yp
miaTthopMme
paboTHI paboThI 1OC DOMIC
Matepunanst
Brinonxnenue IIpoBepka p
. . . Kypca Ha
1 Pacnipenenennblil aHaM3 TaHHBIX U MAIIMHHOE OOYyYEHHUE | MPaKTHYECKOU 01.12 20 JoMarrHen
paboTHI paboThl mIaThopme
HNOC DOMIC
Matepunanst
N3yuenue « capHa
1 [TomroroBka Kk 3K3aMeHy TEOPETHIECKOTO 01.01 44 yp
MmaTepuaia mratopme
HNOC DOMIC
O061as TpyI0eMKOCTh CAMOCTOSITENNEHONW PabOTHI MO AUCIUIUIHHE (Yac) 120
W3 HuX 00beM caMOCTOSITENBHOM PabOTHI C UCIIOIB30BAHUEM 3JICKTPOHHOI0 00YdEHHsI U AUCTAaHLIMOHHBIX 120

00pa3oBaTEeNbHBIX TEXHOJIOTHH (4ac)

4.3. COIEP KAHUE YYEEHOI'O MATEPUAJIA




BBenenue B 6obIIne JaHHBIE.

[IpenmnoceuTk BO3HUKHOBEHHSI OOIBIINX AaHHBIX. CBOHCTBA 00OIBIINX JaHHBIX. [IpuMeHeHre 60NbIINX TaHHBIX.

CucteMbl XpaHEHHsI TaHHBIX.

OLTP- u OLAP-cucremsr. Xpanumuunie nanasix. O3epo gannsix. ETL- u ELT-nponieccer. IloTokoBast u maketHast oopadoTka. Lambda- u kappa-
APXUTEKTYPHI.

Xpanunuiie nanabix (DWH).

YpoBHEBas apxuTekTypa, ciiou ganabix. DWH no Kubmamny u Uamony.

MHoroMepHO€ MOIETUPOBAHUE.

Pensimmonnsle 0a3bl nanHbiX. Hopmanbhbeie popmbl. Butpuns! nannbix. Tabnuus! ¢paktoB u n3mepenuil. Moaenu «3Be3na», «CHEKUHKa» U
«Co3sBe3auey. Buabl hakToB. XpaHneHue uCTOpUU U3MeHEeHHs naHHbIX, SCD.

Data Vault

Tuner Tabmur Data Vault. Xa6s1. Jlmaku. Caremurel. Data Vault 2.0. Moctsr, PIT, npenpaccuantannsie 3HaueHus. [IpoektupoBanne Data Vault.
SxopHOE MOJIEIMpPOBAaHNE

Tuns! Tabaun A sskopHoit Moaenu. Slkopb. ATpuOyt. Ces3b. Y3en. [IpoekTupoBanue SKOpHOH MOJIENH.

CpaBHEHHE TIOJIX0I0OB K XPaHEHHUIO U 00pab0TKe OOTBITNX JaHHBIX

TpynoeMKoCTh pa3BUTHS XpaHUIUIIA JaHHBIX. CpaBHEHUE MO/JIeNIel TIO CI0KHOCTHU AKCIUTYaTallly U CJI0KHOCTH BHECEHUS N3MEHEHUH.
Pacnipenenennplii aHaM3 TaHHBIX U MAITHHHOE O0y4YeHHE

JKuznenHsIil ki Moeseit. Pactipenenennbie Moienu MammmHHOTO o0yueHus. Pacnipenenennsie nannbie. Spark ML.

4.3.1. [lepeyeHb CeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PAaTOPHBIX padoT

Ne Ne pazgena HanMeHoOBaHHE CEMUHAPOB, MPAKTHYECKHUX H J1a00PATOPHBIX TpyaoemMkocTh OneHoYHbIE dopmupyembie
n/H U TeMBI padoT (uac.) cpencTBa KOMITeTeH I H
Bcero | W3 Hux (MHIUKATOPBI)*
YacoB | MpaKTH4
eckast
MOJAroTO
BKa
1 2 3 4 5 6 7
1 2 Cucrembl XpaHEeHUs JaHHBIX 4 4 ITpoBepka I1K-1
nabopaTopHOI (MAKmk1 1
paboThI W Knki.2)




2 3 XpaHuIuIle TaHHbIX 6 6 ITpoBepka I1K-1
1a00paTOPHOM (MKrik1.2)
paboThI

3 4 MHoromepHo€ MOAEINPOBAHUE 4 4 IIpoBepka K-
nabopaTopHOii 1(MIKrk1.2)
paboThI

4 5 Data Vault 4 4 [TpoBepka K-
nabopaTopHOii 1(MKrnk1.2)
paboThI

) 6 SIkopHOE MOJIENMPOBAHNE 4 4 IIpoBepka I1K-
nabopaTopHOii 1(MKrnk1.2)
paboThHI

6 7 CpaBHEHHE TOJXO0JIOB K XpaHCHHI0 M 00pabOTKe OOJBIIMX 2 2 [TpoBepka K-

JAHHBIX 1abopaTOpHOI 1(MIK k1 .2)
paboThI

7 8 Pacrnipenenennblit aHaIM3 JaHHBIX U MallTUHHOE O0Oy4YeHHe 4 4 IIpoBepka K-
nabopaTopHOii 1(MKrk1.1)
paboThHI

Bcero 34 34
4.3.2. IlepeyeHb TeM (BONIPOCOB), BBIHOCHMbIX HA CAMOCTOSITEJIbHOE M3Yy4YeHHe CTYJIeHTAMH B PAMKaxX caMoCcTosTeJIbHOH padoTsl (CP)
Tema 3ananue dopmupyemblie
KOMIIeTEeHI[HH
XpaHuauiie TaHHbIX PemuTh 3a1a4u 17151 CAaMOCTOSITENILHOTO BBITIOJIHEHUS I1K-1
MHoromepHoe MOJEIMPOBaHNE PemuTh 3a1auu 17151 CAaMOCTOSITENILHOTO BBITIOJIHEHUS I1K-1
Data Vault PemuTs 3amaun 111 CaMOCTOSTEIHLHOTO BBITIOJIHEHUS [IK-1
SIkopHOE MOJIEIUPOBaHKE PemuTh 3a1a4u 17151 CAMOCTOSITENILHOTO BBHITIOJIHEHUS I1K-1
Pacnipenienennbiii aHanu3 JaHHBIX W | PemuTh 3a1a4uu A7 CaMOCTOSITENILHOTO BBITIOJIHEHUS [1K-1
MalIMHHOE 00y4YeHHe

4.4, METOIWYECKHE YKA3AHMA IO OPTAHA3BAIIMA CAMOCTOATEJBHOM PABOTHI CTYJIEHTOB

Bo BpEMs U3YUYCHHUA JUCHUIINIMHBI CTYACHT MMOCCHIACT JICKIIUHU, ITPAKTHUYCCKUC 3aHATHS, BBITIOJIHACT J'Ia60paTOpHBIC 3aaHusA, TOTOBUTCA K TCCTaAM,
3a4C€TaM M 3K3aMCHaM. I[J'IH KaXXJ10T0 B4 ACATCIBbHOCTHU HCO6XO,Z[I/IMO MMpaBHUJILHO OPraHn30BaTb CaAMOCTOATCIIbHYIO pa60Ty.



Jlexuu. B BeICIeM yueOHOM 3aBEJICHHUH JICKIIUS SBJISICTCS BaXKHOUW opMoii yueOHOTo Tporiecca. Ha eIy CTyAeHTHI OTyJaroT TIyOoKue 1
pasHOocTOpOHHHE 3HaHUS. JIeKnus crnocoOCTBYeT pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH, (OpMHpYeT HICHHYIO0 YOEKIAEHHOCTh, IO3BOJISAET
YCTaHABJIMBATh CBSA3b Y4EOHOro MaTepuaa ¢ MPOU3BOACTBOM, HOBEHIIMMM HAayYHBIMU JOCTMOXKEHUSAMHU. Jlekuust TpeOyeT Tpu BUAA JESTEIbHOCTHU:
MOJITOTOBKY K JICKIIH, pabOTy Ha JIGKIUHU U pabOoTy MOCTE JICKIHH.

[Tocne mpociymuBaHus JIEKIUU CTYJICHT JOJDKEH MpOpadoTaTh M OCMBICIUTH MOJTY4YeHHBIH MaTepuan. Ha kaxplii mpumep, NpuBEACHHBINA HA
JIEKLMH, JKEJaTeNIbHO, (€CJIM ATO BO3MOKHO) IPUBECTH CBOW. Martepual, U3710KEHHBIN B JIEKIIMH, MOKHO IPOCMOTPETH B IPYTUX UCTOYHUKAX.

B mponecce nEKIMOHHOTO 3aHATHS CTYIEHT JOJDKEH BBIJIEIATh Ba)KHBIE MOMEHTBHI, BBIBOJbI, AHAJIM3UPOBATH OCHOBHBIC IIOJIOKEHHS.
HenocraTouHo TOJBKO «ClylIaThy JEKIU0. Bo3MOXKHOCTH MaMsTH YerloBeKka He yHUBepcaibHbl. Kak Obl BHUMATEIBHO CTYAEHT HU CIIyIIajd JEKIU IO,
OombIIast yacTh MH(GOPMALIMU BCKOpE MOCie BOCHpusATUs OyneT 3a0biTa. UTOOBI BOCCTAHOBUTH JIEKIIMOHHBII MaTepHall, €ro Hy)KHO MOBTOPHUTb, a JUId
3TOTO JIEKLHI0O HEOOXOIUMO KOHCIEKTHPOBAaTh. KOHCIEKT JIeKIMi JOKEH OBITh B OTIENBbHON TETPaau, B KOTOPOM HE JOJKHO OBITh HUYEro, Kpome
nexuuu. He Hamo cTpeMuThes MOoIpOOHO CII0BO B CIOBO 3alMChIBATh BCIO JEKIMI0. KOHCIIEKTUPYHTE TONBKO caMOe BaXKHOE B pacCMaTpuBaeMoOl TeMe:
KJIFOUEBBIE CJIOBA U UX 3HAYEHUS, IPUMEPBI UCITOJIB30BAHNS KOHCTPYKIIMIM, YTO CTAPAETCS BBIACINUTD JIEKTOP, HA YEM aKLEHTUPYET BHUMAHHE CTYICHTOB.

Terpanb A KOHCIIEKTa JEKIUN Takxke TpeOyeT ocoboro BHMMaHus. Ee Hy)XHO crienath yaoOHOM, MPakTUYHOMN U MOJIE3HOM, Be/Ib IMEHHO OHA
SIBJIIETCS OCHOBHBIM MH(QOPMATUBHBIM UCTOYHUKOM IIPH MOJATOTOBKE K Pa3IMYHBIM OTYETHBIM 3aHATHUSM, 3a4eTaM, Jk3aMeHaM. KoHeuHo, odopmieHue
JEKIMOHHON TeTpaau — 3TO Jieno BKyca. Ho nenecooOpa3sHO OTAeNUTh MOJs, I/1€ CTYACHT MOT Obl U3JI0’KUTh CBOM MBICIIH, BOTIPOCHI, TOSBUBIINECS B
xoJie nekiuu. [lone3no ogHy U3 CTpaHUIl OCTABISITH CBOOOHOM. OHA MOTPeOyeTCsl MOTOM, TIPH CaAMOCTOSATEIHHOUW moaroToBke. Croa MOKHO Oyner
3aHECTH JONOJHUTEIbHYIO MH(POPMALIUIO 110 TaHHON TeMe, MOJYYEHHYIO U3 APYIHX UCTOUHUKOB: PUCYHKH, CXEMBbI, IPUMEPBI KOAA U T. 1.

JIabopatopHoe 3ansaTHe. JlabopaTopHbIe 3aHATHSI IO PELICHUIO 3a/1a4 CYIIECTBEHHO JOMOIHAOT JIEKIUH. B npouiecce ananm3a u penieHus 3aaad
CTYAEHTBl PACHIMPSIOT U YIIyONSAIOT 3HAHMS, MOJIYYEHHbIE M3 JICKIMOHHOIO Kypca M Y4eOHHMKOB, NPUOOPETalOT yMEHHE INPUMEHATh oOlue
3aKOHOMEPHOCTH K KOHKPETHBIM CIIy4asiM.

Heo6xoanmo, 4TOOb!I CTYI€HTHI TOTOBHMIIM TEOPETHUECKUI MaTepHa, T.K. UIMEHHO HEBBIMOJIHEHUE 3TOro TpeOOBaHUS PUBOAUT K HEyaue Ipu
pEILIECHNN 3a]ay.

HecmoTtps Ha paznuuue B BUJaX 3a7ad, UX pPeIIEHHE MOXKHO IPOBOJAUTH IO CIEAYIOIIEMY OOIeMy IUIaHy (HEKOTOpble MYHKTHI IUIaHA MOTYT
BbINAJaTh B HEKOTOPHIX KOHKPETHBIX CIIydasix): a) MPO4YecTh BHUMATEJIbHO YCIOBHE 3a7auM; 0) MOCMOTPETh, BCE JIM TEPMUHBI B YCIOBUAX 3aJa4d
U3BECTHBl M HOHATHBI (€CJIM YTO-TO HESICHO, CleAyeT OOpaTUThCs K y4eOHHKY, MPOCMOTPETh pELIeHHs HPeIbLAYIIUX 3aad, [IOCOBETOBAThHCS C
IIperoiaBaTesieM); B) MPOU3BECTH aHAIM3 3aJaud, (HY)KHO 4ETKO MOHMMAaTh, B 4eM OyJeT 3aKioyaTbCs pELIeHHE 33a/auM); T) pelluTh 3a1ady; 1)
IIPOTECTUPOBATH MOJYYCHHBIE PEIIEHUE HA JAHHBIX U3 IPUMEPOB K 33Ja4e, a TAKXKE Ha JONOJTHUTEIbHBIX JaHHBIX.

Ecnu 3a1a4a He pelleHa WK «He peraeTcs», TO He00X0IMMO ellle pa3 BEPHYThCS K MyHKTaM a) U 0). CKOJIBKO pa3 HY)KHO BO3BPAIIATLCSA K ATUM
nyHkram? [IpakTuka nokaspiBaer, 4to He OoJiee ecatu pas. Eciu u mocie 3Toro 3agaya «He peuraercsy, TO MOXKHO MONBITAThCS HAMTH pelieHue 3Ton
WM NOXO0KEH 3a1a4M B Pa3JIM4YHbIX HCTOYHUKAX.

HomarinHee 3aganue. [Ipy BBINMOJHEHUH TOMAITHETO 33JaHNsl HE0OOXO0MMO MTPOCMOTPETh TEKCT JIEKIMH, pa300paThCcsi ¢ HOBBIMU OIIPEICTICHUSIMH,
MIOCMOTPETH 33JJaHNs, KOTOPbIe ObLIM BBINOJIHEHBI HA J1a00paTOpHOM paboTe U MPUMEHUTH MOJTYYSHHbIE 3HAHUS IS BBIIIOJHEHUS JOMalIHei paboThI.

Tect. B nepByto ouepep moctapaiiTech y3HaTh Yero *AaTh OT T€CTa, KaKue MpUMEpPHO TaM OynyT 3aaanust. Ecinu Bam foctynHbl 00pasiibl Tecta
(xax, HarrpuMmep, nipu caade EI'D), Heo0X0AMMO 3TUM BOCIIOJIb30BATHCS M €KETHEBHO TPEHUPOBATHCS.



He ocraBnsiite Bce Ha caMblii mocieaHuid MOMEHT. Eciii Oyzere moCTOSIHHO TOTOBUTHCS K TECTY, Bbl HAaBEpHSKA YIy4IIUTE CBOM 3HAHMS. J[iis
ATOTO COCTAaBBTE IUIAH HA KX/l JeHb, YTOOBI MPABUIIBHO PACIPEACISITH CBOE BPEMS.

Jlenaiite HeOOIbIINE TIEPEPHIBBI BO BpeMs yueObl. B mpoMekyTkax MOXKHO JaTh cebe HeOONbIIyl0 GU3NUECKyr0 Harpy3Ky. Mo3r Jrydine BCero
paboTaeT, Korja YMCTBEHHBIA TpyH cMmeHsieTcs ¢usmueckuM. [Iporymsiitech, moberaiite, mourpaiite B 0ackeTOO0JI, MOTMHAWTE MSY — MOMHMO
CTUMYJISILIMA YMCTBEHHOM JIE€ATEIBHOCTH, 3TO CHUMET CTPECC.

OTabIX ¥ KOHTPOJIb HAJl BOJTHEHUEM — OJTHH U3 INIaBHBIX COCTABJISIOIIMX YCIeXa PU MOArOTOBKE K TecTy. YacTo ommOKY CoBEpIIAIOTCS TOJIBKO
M3-3a CTPEeCcca, KOTOPBIN MEIIAeT CKOHIIEHTPUPOBATHCS U cOOpaThCsi. UTOOBI OBITH OTAOXHYBIIIUM U paccaabIeHHBIM, COOTIOAANTE COCTAaBICHHBIN PEKUM
U CTapanTeCh BBICHINATHCS.

Ok3ameH. Ha sk3ameHe oneHuBaroTcs: 1) MOHMMaHUE U CTENEHb YCBOEHHUS TEOPUU; 2) METOJMYecKasl MOJAroTOBKa; 3) 3HaHHE (PAKTHUECKOTO
MaTtepuana; 4) 3HaKOMCTBO C 00s13aTeJIbHOM JIMTEPaTypoi; 5) yMEeHUE NPUII0KUTh TEOPUIO K IPAKTUKE, PEeIIaTh MPAKTUYECKHUE 3a/1a4M U T. 1.; 6) JIOTHKA,
CTPYKTypa M CTWJIb OTBETa, YMEHHE 3aIMIIATh BbIIBUTaeMbIe MTOJI0KEHNs. HO 3HaueHne dK3aMEHOB HE OTPaHUYUBAETCS MPOBEPKOM 3HAHUU. SBissach
€CTECTBEHHBIM 3aBEpILIEHUEM pabOThl CTYIEHTA, OHH CIIOCOOCTBYIOT OOOOIIEHUIO M 3aKPEMJICHUIO 3HAHUM W YMEHHH, MPUBEACHUIO UX B CTPOTYIO
CUCTEMY, a TAK)K€ YCTPAHEHUIO BOZHUKIINX B IIPOIIECCE 3aHITHI MPOOEIIOB.

CryneHThl TOTOBSTCS K dK3aMeHaMm No-pazHoMmy. OJHM U3 HHUX IpopalaThIBalOT JIMIIL HEKOTOPBIE BOIPOCHI, BBIOPAHHBIE HAyrajl, ApYyrue
CTpeMSATCS 3allOMHUTh BECh MaTepHall MOJPsi/, HE BHUKas INIyOOKO B €ro cyTh. PaboTa mpu 3TOM KOHIIEHTPUPYETCS Ha OJAHOM CTPEMJIEHHM — CIaTh
sk3ameH. HenmocraTku Takoi crcreMbl 04eBHUIHBL. OUEBUAHO TAKXKE, YTO MOJArOTOBKA HE JTOJDKHA OTPAHMYMBATBHCS YTEHUEM JIEKITMOHHBIX 3aIlTACEH.
IlepBoHauanbHble HEOOPAOOTaHHBIE KOHCHEKTHI CTYJAEHTA COJAEp’KaT (PAKThbI, ONPEAETICHUs, BBIBO/bI, CIAEIaHHbBIC NPENOAAaBaTEeIeM, HO B HHUX, KaK
IIPaBUIIO, c1ab0 MPOCMAaTPUBAETCS CBA3YIOIIAs UAed Kypca, TaK KakK CTYJEHT, 3alHChIBasl KAKIAYHO JICKIUIO B OTJEJIBHOCTH, PEJIKO CIOCOOEH cpasy U
JOCTaTOYHO TOYHO YJIOBUTH OOIIYIO HANpaBIIAIOLLYI0 MbICIb. [I03TOMy KOHCHEKT TpeOyeT NOMOJIHUTENBbHOM 00pabOTKH Ha OCHOBE HCHOJIb30BAHUS
Y4eOHHUKOB U PEKOMEH/IOBAaHHOM JINTEPATYPHI.

CymiecTBeHHbIE HEIOCTATKU UMEET M TaKOH CIIOCO0 MOJrOTOBKH K 3K3aMEHaM, Kak OerJblil pocMoTp Beero marepuana. OH 3 QeKTUBEH TOIBKO
Ha HEKOTOPBIX ATallax IJIaHUPOBAHUS M 3aKPEIUISAIOILIEro MOBTOPEHUs. bojiee HaeKHBIN U 11enecoo0pa3Hbli MyTh — 3TO TIIATEJIbHAS CUCTEMaTH3aLMs
MaTepuaia Ipyu BAYMYHBOM IOBTOPEHUH, YCTAHOBJICHUU BHYTPUIIPEIMETHBIX CBA3EH, YBI3KE PAa3JIMUHBIX TEM U PA3/EIIO0B, 3aKPEIUICHNUH ITyTEM PEILICHHUS
3az1ad4.

Ilepen sk3aMeHOM Ha3HaudaeTcsl KOHCyiabTauus. Llenb ee — naTe OTBETHI HAa BOIPOCHI, BO3HUKIIUE B XOJE€ CaAMOCTOSITCJIIBHOM IOJATOTOBKH.
Xotenock 661 00paTUTH 0CO00E BHUMAHKUE Ha BaKHOCTh ITPEI3K3aMEHALMOHHBIX KOHCYIbTALUM. 3/1€Ch CTYAEHT UMEET HOJIHYIO BO3MOKHOCTD IOJIyYUTh
OTBET Ha BCE HESCHBIE €My BONPOCHL. A JUIsl 3TOr0 OH J0JDKEH MpopadoTaTh 10 KOHCYJIbTallMK Bech Kypc. Kpome Toro, npenojasarens OyaeT OTBeYaTh
Ha BOIPOCHI JIPYTUX CTYIEHTOB, 4TO OyJeT JUii Bac MOBTOPEHUEM M 3aKperieHHeM 3HaHui. M elre oueHb BakHOE OOCTOSATENILCTBO: JIEKTOP HA
KOHCYJIbTAIlMM, KaK MPaBuIIo, oOpalaeT BHUMaHUE Ha T€ pa3Jielibl, 10 KOTOPHIM Ha NPEAbIAYIIMX SK3aMEHAX OTBETHI ObLIM HEYIOBJIETBOPUTEINILH BIMHU,
a Taxxke (UKCUpyeT BHMMaHUE Ha HauOoJiee TPYIHBIX pas3jenax Kypca. HekoTopble CTyJeHThl HE MPUXOJAT Ha KOHCYJIbTALMU JIMOO MOTOMY, YTO
CUUTAIOT, YTO Y HUX HET BOIIPOCOB K JIEKTOPY, 100 MOJIAraroT, YTO y HUX M TaK Majio BPEMEHH U JydIlle CaMOMY OYUTATh MaTepra N0 KOHCIEKTY WIIH
B yueOHuKe. D10 riybokoe 3abmyxaeHue. Hukakas apyras paboTa HE CMOXET NMPUHECTH CTOJIb 3HAYMTEIBHOTO 3(PQeKTa HaKaHyHEe HK3aMeHa, Kak
KOHCYJIbTAlMsI IPENO1aBaTEsl.



[ToAroToBKy K 2K3aMeHy ClieAyeT HaYMHATh C MEPBOTO JHS M3Y4YEeHUs MUCUUIUIMHBL Kak mpaBmio, Ha JEKIUSAX MMOJYEPKUBAIOTCS Haubolee
BaXHBIE W TPYIHBIE BOMPOCHl MJIM Pa3lesbl Kypca, TpeOyroline BHUMATEIBbHOTO HM3Y4eHHUS U 00ayMmbIBaHMsA. HyXHO 3THM BOIPOCH! BBIIEIUTH U
00s13aTEIbHO TIOCTapaThCsl Pa3o0paThCsi B HHUX, HE JOXKHAASCH dK3aMeHa, MpopaboTaTh MX, TOTOBSICH K JIAOOPATOPHBIM 3aHATHSM, HOMPOOOBATH
CaMOCTOSITEJIFHO PEIINTh HECKOJIBKO TUIOBBIX 3a/1ad. M ecim, HECMOTpPS Ha 3TO, 4aCTh MaTepuala OCTajJach HEYCBOCHHOH, HU B KOEM ClIydae HEJb3s
YCIIOKauBaThCS, HAJESICh HAa TO, YTO ITO HE IMOMajeTcs Ha dk3aMeHe. DakThl TOBOPST 00 0OpaTHOM: €CIIM T€ WM JIpyrue BOMPOCHI Kypca He BOIUIH B
9K3aMEHAIIMOHHBIN OHMIIET, TIPenoJaBaTelb MOXKET MX 3a/1aTh (M 4acTO 337aeT) B BUJIE JOTIOJIHUTEIHHBIX BOIPOCOB. TOYHO TaKOE 7K€ OTHOIICHUE JOTKHO
OBITh BEIPA0OTAHO K BOIIPOCAM U 3aj[ayaM, MEPEUUCICHHBIM B 9K3aMEHAIMOHHOW MTPOTpamMMe, BBIIaBAEMOM CTyIEHTaM elie /10 9k3aMeHa. OObIYHO ATH
’Ke BOTIPOCHI M aHAJIOTMYHBIE 33/1a41 COJepKaTcs B 9K3aMeHAMOHHbBIX Omtetax. He ciexyer ocraBiaTh Oe3 BHUMaHMS HA OJJHOTO pasjiesia Kypca; eciiu
HE Y/IaJIOCh B YE€M-TO pa3o0paThCsi CAMOMY, HYXXHO OOpaTUTHCS K TOBAPHILAM; €CITH U 9TO HE IMIOMOTJIO BBISICHUThH KaKOK-TTO0 BOTIPOC 10 KOHIIA, HYXHO
00s13aTeNIbHO 3aJaTh STOT BOMPOC TPENOJaBaTeN0 Ha MPEIIK3aMEHAIMOHHOW KOHCYIbTAlMH. Ype3BBIYAiHO BaXXHO MPUYUYHTH ce0S K YMEHHUIO
CaMOCTOSITEIIEHO MBICIIATh, YIUTHCS yMaTh, MOHUMATh CyTh Jena. O4eHb IMOJIE3HO MOocie MPOpabOTKU KaXKAOTO pasjiena BOCCTAHOBUTH B IaMSITH
coZiep’KaHue M3y4eHHOTO MaTepHaia, KpaTKo 3alucaB 3To Ha ymcte Oymaru. Ecimm sToro He cnenmath, TO OOJbIIas 4acTh MaTepuasla OCTAHETCS HE
MOHATOM, a JIUIIH (POPMANBHO 3ay4eHHOH, U MPHU MEPBOM JKE€ BOIPOCE dK3aMEeHATOpa CTYACHT YOCTUTCS B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMJI
MaTepHanl.

4.5. IPUMEPHASI TEMATUKA KYPCOBBIX PABOT (ITPOEKTOB)

He npenycmoTtpeHno.



5. YYEBHO-METOJIMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MO JIST)

a) mepeveHb JUTEPATYPHI

1. Makmanos, A. B. bonbemme nannsie. Big Data [Dnextponnsiii pecype] / A. B. Makianos,
A. E. Kypagsnes, JI. H. Teiaasikapb. - D1eKTpoH. TeKCTOBbIE naH. - Cankt-IleTepOypr : Jlans, 2021.
- 188 ¢. - OBC "Jlanp". - Heorpanuu. mocrym. - ISBN 978-5-8114-6810-2 — Tekcrt : 37EKTPOHHBIH
// Jlanb : snekrponHO-OMONMMOTeUHas cuctema. — URL: https://e.lanbook.com/book/165835 (mara
obpammenus: 05.05.2022). — Pexxum gocTyna: Ijsi aBTOPHU3. TIOJIB30BATEIICH.

2. I'pac, JIxoan. Data Science. Hayka o manubix ¢ Hyns [Tekcr] : yue6. mocooue / 1. I'pac. -
CII6. : BXB - ITerepOypr, 2019. - 336 c. ; 23 cm. - ISBN 978-5-9775-3758-2 (30 7k3.).

3. Cenbko, A. B. Pabora c BigData B o0nakax. OOpaOoTka 1 XpaHEeHHE JAHHbBIX C TPUMepaMu
u3 Microsoft Azure [Dnexrponnsiii pecypc] / A. B. Cenbko. - DIeKTpPOH. TEKCTOBBIE AaH. - CaHKT-
[TerepOypr : [Tutep, 2019. - 448 c. : wi. - OBC "Ailibykc". - Heorpanwd. nocrtym. - ISBN 978-5-4461-
0578-6 — Texkcr : smekrpoHHbId // JlaHb : snekTpoHHO-OMONIMOTeuHast cucrtema. — URL:
https://ibooks.ru/reading.php?short=1&productid=359208 (mara oOpamenus: 05.05.2022). —
Pexxum noctyna: uist aBTOPH3. TTOJIB30BaATENEH.

4. HunpkoBckuit, 1. A. Mertonpl aHanu3a 3HaHUN U JaHHBIX [DJIEKTPOHHBIA pecypc] : yd.-
Metoaud. mocodue / M. A. lunproBckuit .— HoBocubupck : M3a-so HI'TY, 2010 .— 68 ¢. — —
Pexxum noctymna: 9bC «PykoHTY.

5. Canpeikud, O. H. VHTENnexkTyalbHBIA aHATW3 JaHHBIX : ydeOHoe mocoome / O. H.
Canpeikna. — Camapa : Camapckwuit yausepcuret, 2020. — 80 c¢. — ISBN 978-5-7883-1563-8. —
Texct : onekrponHblt // Jlanb : 2JeKTpoHHO-OmOmuoTteunas cucrema. — URL:
https://e.lanbook.com/book/188906 (mara oOpamenus: 05.05.2022). — Pexum mocryma: s
aBTOPU3. MOJIL30BATEIICH.

0) nepuoaUYeCKUE U3TAHUSA

B) CIIUCOK ABTOPCKHX METOAUYECKUX Pa3padoToK:

Marepuainsl kypca, onmyonukoBanHbie B TIOC «DOMICy.

r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

Google Colaboratory https://colab.research.google.com/

Draw.io https://app.diagrams.net/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIUIIJINHbBI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/IOBAHUE :

Jlns mpoBeieHUsl JICKIIMOHHBIX 3aHITUH HEoOXoIuMa ayIuTOpHsl C MPE3CHTAIMOHHBIM
o0OpyJIOBaHUEM, ISl MPOBEACHUsS JIA0OPATOPHBIX 3aHATHH HeoOxoauma ayautopusi Ha 25-30
pabounx MecT (B 3aBUCUMOCTH OT UHCJICHHOCTH Y4YEOHOW TpYIIbI), 00OpyIOBaHHAs JIOCKOM,
MPE3CHTAI[MOHHON TEXHUKOW, KOMITBIOTEPAMHU.

6.2. IIPOrTPAMMHOE OBECHEYEHUE .
1. Bpaysep.
2. Python 3.
3. Anaconda.

6.3.TEXHUYECKHE U DJIEKTPOHHBIE CPEJICTBA :
NOC DOMIC, npe3eHTaMOHHOE 00OpYIOBaHHE, NEPCOHATbHBIM KOMIIBIOTED C
BO3MO’KHOCTBIO IEMOHCTpALIMK Npe3eHTanuii B opmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

HpI/I peain3aniui JaHHOT'0 KypCa UCITOJIB3YOTCA CIICAYIOIIUC O6pa3OBaTCJ'ILHLIe TCXHOJIOTHH
TCXHOJIOTHUU TPAAULIMOHHOTO 06y‘lCHI/I$I, HUI'POBBIC TCXHOJIOTHH, TCXHOJIOTUU HpO6HeMHOFO
O6yquI/I${, TCXHOJIOTHH 06y‘{CHI/I$I B COTPYAHHYCCTBC, TCEXHOJIOTHMU KOHTCKCTHOI'O 06y‘ICHI/I}I,



HHTCPAKTUBHLIC TCXHOJIOTUH, TCXHOJIOTHUU JUCTAHIIUMOHHOI'O 06y11eH1/151, AKTUBHBIC IICAArOru4CCKuc
TCXHOJIOTHH.

8. OHEHOYHBIE MATEPHAJIBI VIS TEKYIEI'O KOHTPOJISA U
IMPOMEXYTOYHOMN ATTECTALIUA

8.1. OLIEHOYHBIE MATEPHAJIBI /17151 BXOJJHOI'O KOHTPO.I5I

He npexgycmotpeno.

8.2. OLIEHOYHBIE MATEPHAJIbI TEKYIIIET'O KOHTPOJISI

[Tonneiit poun oueHounsix cpencts Haxoautess B MOC «/lomuk» o aapecy domic.isu.ru.

8.3. OLEHOYHBIE MATEPHUAJIBI IPOMEXYTOYHOI'O KOHTPOJIS

KoHTposs 3a u3ydeHuemM TUCIUIUIMHBI OCYIIECTBISETCS CIEYIOIKUM CIOCOOOM: B TEUEHHE
CeMecTpa CTY/IECHTHI BBIIOJIHAIOT J1a00paTOpHbIE PA0OTHI, 3aKIIOYAIOIIME B HAIMCAHUH NTPOrPAMM Ha
sa3pike Python ¢ mocnenyromum aHaau3oM pe3ylbTaToOB, U OTBEYAIOT HA YCTHBIE BOIPOCHI IO
HEKOTOpBhIM TeMaM. B Teuenue cemectpa MoxkHO HaOpaTh MakcumMyM 80 Oasios.

DK3aMeH MPOXOJUT B YCTHOU opMe u TpuHUMaeTcs o Ouneram. Kaxapiii OMeT coaep uT
OJMH TEOPETUYECKHUIT BOIIPOC.

Kpurepun onenku:

1. IIpoMexyTouHbIil (TEKyIIMi) KOHTPOJb MpPHU3BAaH OIPENEINUTh, HACKOJIBKO TITyOOKO
CTYIACHT H3y4Ws MaTepuan AUCLUUILIMHBI COTJIACHO pabodyeil mporpamMmbl JUCHUIUIMHBI, 3HAET U
MPaBUJIBHO TIOHUMAET COJIepKaHUE MPEeAMETA.

2. ITpoMexyTOUHBIN (TEKYIIHU) KOHTPOJIb BBIIBUTH CTETIEHh YMEHUS CTYJEHTA MPaBUILHO
MIPUMEHSTH NOJydEeHHbIE 3HAHUS [TPU aHAIM3€ MTPOLIECCOB U SIBJICHUS COTJIACHO MPEIMETHON 001acTH
B CBOEH MPAKTUYECKOU NESITEIBbHOCTH.

3. TlpoMexyTouHbIi (TEKyIIH) KOHTPOJIb JIEMOHCTPHUPYET CIIOCOOHOCTh CTYyJIEHTa K
CaMOCTOSITENILHOM paboTe B MpeAMETHOMN 00JIaCTH IUCHUTUIHHBI IO TPUOOPETEHUIO MPEICTABICHUH,
3HAHWUN U HABBIKOB.

OneHka «OTJIMYHOY» BBICTABIISIETCS, €CIM OTBET CTYACHTAa B IOJHOW MepEe COOTBETCTBYET
Ha3BaHHBIM BBIIIE MPUHOMIAM. TBEpJO 3HAET MPEAMET, PEKOMEHJOBAHHYIO 00s3aTelIbHYIO
JUTEpaTypy, TPaMOTHO, apr'yMEHTUPOBAHO U3J1aracT OCHOBHBIE BOIIPOCHI U MPOOIEMbI IUCIUTLINHBI,
MOJIHO OTBEYAeT Ha JOMOJHHUTENbHBIE BOMPOCH, YMEET NMPUMEHSTh TEOPETUUYECKHE 3HaHUS IMPU
aHaJM3e SIBJICHUM, CUTyalluid U Tpo0OJieM B MpeIMeTHON 00JacTH TUCITUILTHUHBI.

OneHka «X0opoIoy MpernoiaraeT Halu4yre IPOYHbIX 3HaHUN B 00beMe padoueil mporpamMmbl
JTUCHUILTMHBL, 3HAHUE MUHUMYMa PEKOMEHJOBaHHOW JINTEPATYPhl, yMEHUE aHATU3UPOBATH SIBJICHMUS,
CUTYaIlMH ¥ MpoOJIeMbl B IPeIMETHON 001acT JUCIUILITUHBIL.

OneHka «yI0BIETBOPUTEIBHOY CTABUTCS, €CIIM CTYICHT MOKa3aJl B IIEIOM BEPHBIC 3HAHUS 110
BCEM BoIlpocaM Ouiera, OOHapyXWJI MOHMMaHHE OCHOBHOTO COJEP)KaHUS HSK3aMEHAI[MOHHBIX
BOIIPOCOB, YMEHUE B LIEJIOM IPUMEHATh TEOPETUUECKNE 3HAHUS NIPU aHAIIU3E SBJICHUM, CUTyalluid U
npo6JieM B MpeIMETHOM 06J1acTH AUCIUTIIUHBI.

OneHka «HEYIOBJIETBOPUTEIBHO» CTABUTCS B CIIydae, €CIM OTBEThl CTYACHTA HE
YIOBIIETBOPAIOT TPeOOBAaHUSAM K OLEHKaM «YAOBJIETBOPHUTEIBHO» WM CTYJIEHT HE BBINOJIHUII
TpeOoBaHMs KBaTH(PUKALINN.

[Ipu oTBeTe Ha OMIIETHI YCTAHOBJIEHO CIIEYIOIIEEe COOTBETCTBHUE.

IIpu TexyiieM KOHTpOJIE OLIEHKE «OTJINYHO» COOTBETCTBYET 30 6asioB, OL[EHKE «XOPOIIO»
COOTBETCTBYET 25 0ajIOB, OLEHKE «yJOBIETBOPUTEIBHO» COOTBETCTBYET 20 OasIoB.

[Ipy mpoMeXyTOUYHOM KOHTPOJIE OLIEHKE «OTIMYHO» COOTBeTCTBYeT 80 OayioB, OILEHKE
«XOpOIIO» COOTBETCTBYET 70 OaJIJIOB, OLIEHKE «yIOBIETBOPUTENHHO» COOTBETCTBYET 60 OayIoB.

JlonoHUTEbHbIE OANJIbl CTaBATCS 32 OTBETHI HA CIIOKHBIE BOIPOCHI, aKTUBHYIO paboTy B
CeMecTpe, ydacTHe B OJUMIIMAJax [0 MaTeMaThke M HMH(OPMAIMOHHBIM TexHosorusMm (1o 20



0aioB).

OOmiast omeHKa 3a MPOMEKYTOYHBIH KOHTPOJIb BBICTABISIETCS B COOTBETCTBUU C OaJUIBHO-
peiTrHroBOM cuctemoii (ot 60 10 69 6amIoB — yIOBIETBOPUTENBHO, OT 70 10 79 6aioB — XopoIo,
ot 80 GaJIJIOB — OTIIMYHO).

[IpuMepHBIE BOIIPOCHI K 3K3aMEHY:
[TonsiTne OOJIBIIMX JAHHBIX, KX OCHOBHBIE CBOWCTBA M IPUMEHEHUSI.
OLTP- u OLAP-cucremsi.
3. ETL-mpomecchl, OCHOBHBIC MPHHIUIBI OpraHm3anuu. [loTokoBas W makeTHas o00paboTka
uHpOpManuu.
4. Cucrembl XpaHEHUs JAHHBIX. XpaHWIUILE JaHHbIX. O3epo TaHHbIX.
Xpanunuiie JaHHbIX. TpexciaoiiHas apXuTeKTypa XpaHunumia. [101xoap! K MPOEKTUPOBAHUIO 110
Kumbanny u Uumony.
MHoromepHo€e NpOeKTUPOBAHUE.
[Toaxopl K XpaHEHHUIO UCTOPUU U3MEHEeHus JaHHbIX. SCD.
Data Vault. Tumnsr Tabnu. [Tpumep.
Sxopuoe monenuposanue. Tunsl Tadnuu. [Ipumep.
10. Pacnpenenennbie Moienu u naHHble. Spark ML.

Pa3padorunku:
,-C}(EQ\/ JIOIEHT Kasumupos A.C.
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