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1. IIEJU ¥ 3AJJAYM TUCLIUTLIMHBI

Heanb

LenstMmu OCBOGHUS AUCUIUILINHBI «AHAIN3 U yIIPaBJICHUE OOJBITUMH JaHHBIMID SBIISIOTCS
03HAKOMJICHHUE CTYJICHTOB C OpraHU3alMel TaKUM CUCTEM XpaHEHHUs OOJIBIINX JAaHHBIX, KaK 03€po
TAHHBIX M XpaHWIUINE JaHHBIX, a TAKKE MpoleccaMu coopa 1 00pabOTKH TaHHBIX.

3agaun:

3amayamMy OCBOCHHUS JIUCHUIUIMHBI SBIISIOTCS CIAyromue: chopMUpoBaTh KOMITCTCHITHH,
HEOOXOIUMBIC JIJISl OPraHU3aIK CHCTEM XPaHEHUs TaHHBIX; BEIPA00OTATh HABBIKH MPOCKTHPOBAHUS
XpaHwiIu] JaHHbIX U opranu3auur ETL- u ELT-nponeccoB; NO3HAKOMUTH C TAKUMH MOAXO0JaMH K
MIPOEKTUPOBAHUIO XPAHUIIHIIL JAHHBIX, KAK MHOTOMEPHOE MOJICTMPOBAHUE, SIKOPHOE MOJICTUPOBAHNE
u Data Vault.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas pucnuIuiiHa (MOJY/b) OTHOCUTCSI K YacTH MporpamMmbl, (QopMUpyeMOn
y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHHUH, U U3y4aeTcs Ha BTOPOM Kypce.

2.2. JIns u3y4yeHust JTaHHOW y4eOHOMN TMCHUIUIMHBI (MOYJIs1) HEOOXOAUMBI 3HAHUS U HABBIKH,
chOopMUpOBaHHbIE TAaKUMH JTUCHUIUIMHAMU Kak «COBpEeMEHHble TEXHOJOTMH 0a3 JaHHBIX»,
«O0nayHbIe TEXHOJIOTHI.

2.3. [lepevenp mMOCHENYIOMIMX yYE€OHBIX MUCIMIUIMH, I KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHSI M HaBbIKH, (OpMUpYEMbl€ NaHHOW y4yeOHOW AMCUMIUIMHOW: JaHHAs TUCHUIUIMHA JaeT
3HAHMS, YMEHHUS U HaBBIKU JJIs BBIOJIHEHUS HAayYHO-UCCIIEOBATENbCKUX PabOT, AJS pelIeHUs
MIPUKIIAIHBIX 337a4 U BBIMOJIHEHUS BBITYCKHON KBaTU(UKAMOHHON padOTHI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSA JTUCHUIIJINHBI

[Ipouiecc ocBoeHuUs: AUCUUILIMHBI HAIIPaBJieH Ha (POPMUPOBAHUE KOMIIETEHLUH (3JIEMEHTOB
cnenyromux komneteHui) B cootBeTcTBUM ¢ PI'OC BO mo cooTBeTCTByIOMEMY HampaBICHUIO
MOATOTOBKH.

IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbLTATOB 00YUYEHHS MO0 TUCHUILIMHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHM JOCTHKEHHS] KOMIIeTeHIIU

Nuaukaropsbl

. Pe3yabTaThl 00yuyeHus
KOMIIeTeHI il

KoMmnerennus

I1K-1 Cnocoben
OCYIIIECTBIISATH YIIPaBIICHHE,
00paboTKy, BU3yanH3aIiio U
aHaIM3 JaHHBIX (BKIIOYAs
paboTy ¢ 60abIIUMU
JIaHHBIMH), B TOM YHCIIE
METO1aMH MAITHHOTO
oOyueHus

WMIKrki.1

Crnioco0eH nonp30BaThCs
METOJaMH U
UHCTPYMEHTAMU TIOJTy4CHHUS,
XpaHEHUs, TIepeiauu U
00paboTKM JaHHBIX (B TOM
yucie O0JIbIINX)

3Hath: OLAP n OLTP-cucremsr;
CJIOM B JIBYX- M TPEXCIOMHOMN
CTPYKTYpE XpaHUJIUIIA JAHHBIX;
CrocoObI XpaHEHHUs
HMCTOPUYECKUX JTAHHBIX C
noMouipio pazauynbeix SCD.
YMeTh: BRIOUpATH TTOAXO IS
SCD nnst XxpaHeHHUS! HICTOPUH
W3MEHEHUS JJAHHBIX (B TOM YHUCJIIE
OOJBIINX), MPOSKTHPOBATH
COOTBETCTBYIOIIYIO CHCTEMY
XpaHEHUS JAHHBIX.

Bnaners: HaBBIKaMH
opraumzaiuu  ETL- wu ELT-
IIPOLIECCOB.

WKk 2
CniocobeH pa3pabaThiBaTh
CHCTEMBI XpaHEeHUs U

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




00paboTKM TaHHBIX (B TOM
quclie OOJBINNX)

TAHHBIX; METOIbI
MPOCKTUPOBAHUSI XPAHUITHII]
JTAHHBIX: MHOTOMEpPHOE
MojaenupoBanue, Data Vault,
SKOPHOE MO/ICTTMPOBAHUE.
YMeTh: NpOEKTUPOBATH
XpaHWIHIIE JaHHBIX 110 Kumbamy
u 1o IHMOHY; BBIOHpAThH
MOIXOASIINHI IO 3a]1a4y METO/I
OpraHu3aIul CHCTEMbI XPaHCHUS
JTAHHBIX.

BinaneTh: HaBBIKaMU
MPOCKTUPOBAHMSI XPAHUITHII
JAHHBIX C UCMOJIb30BAaHUEM
MHOTOMEPHOTO MOJICITUPOBAHUS,
Data Vault, sxopnoro

MO JICITUPOBAHMSL.




4. COAEPKXAHME U CTPYKTYPA INCHUIIJIMHBbI

O0beM TUCHUIUIMHBI COCTABISAET 5 3a4eTHhIX eaunull, 180 yacoB, B ToM yuciie 44 yaca Ha KOHTPOJIb, MPAKTUYECKas MOAroToBKa 34 yaca.
dopma IpOMEKYTOUHON aTTECTAlUU: 3 CEMECTp — SK3aMEH.

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

Buasbi yueOHoii padoThl, BKJIIOYast
CaMOCTOSITEJBHYIO padoTy 00y4yaromuxces u
TPYA0EMKOCTH (B Yacax)
DopMbl
KonrakTHast padora
Ce TeKyIlero

No npenoaaBateisi ¢ 00y4arIMMUCS

/ Pasnes AU CHMILIMHBI/ TEMbI Mec CamocTosi | KOHTPOJIs
wn p CemuHapck T

eJbHafa | YCIIEBAEMOCTH
ue
Jlexknuu | (mpakTH4ec Kourpous | paora +
1 P 00ydyeHus | KOHTPOJIb
KHe
3aHSATHA)

1 |BBenenue B OoJipllNe JaHHBIE 2 2

2 |Cuctembl XpaHeHUs TaHHBIX 2 4 J1a0.

3 | Xpanunuiie JaHHbIX 2 6 2 14 1a0., TECT

4 |MHoromepHO€ MOJECIUPOBAHUE 2 4 2 14 nao.

5 |Data Vault 2 4 2 14 11a0.

6 |SIkopHOE MOETUpPOBAHUE 2 4 2 14 nao.

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

8 |PacnpeneneHHbli aHaIN3 JaHHBIX U MAIlIMHHOE 00yYeHUE 2 4 20 J1a0.

[ToaroroBka K 3K3amMeHy 44

HToro uacon 16 34 10 120




4.2, IINAH BHEAY JUTOPHOM CAMOCTOSATEJBbHOM PABOTBI OBYYAIOIIUXCS IO JUCIUIIIVHE

CamMocTosTe/IbHasg padoTa 00y4alonIuxcs Y4eoHo-
MEeTOIUYecKOoe
Cemec Bun Cpoxku 3atpatsl Ouenounoe A
HazBanmue pa3nena, TeMbl ol0ecnieuenme
p €caMOCTOSITE/Ib | BHINOJHE | BpeMeHH cpeacTBO
. CaMOCTOSITEJLH
HOIi padoThI HUS (uac.) .
0ii padoThI
Marepuainsl
XPaHHIHING JAHHELX Beinonnenue ITposepka p
. . Kypca Ha
1 MPaKTUYECKOU 01.10 14 JOMaIlHen
iatpopme
paboThI paboTsI OC DOMIC
Marepuainsl
MHoOroMepHo€e MOJIETUPOBAHUE BRIIO/HCHIe TpoBepka P
. . Kypca Ha
1 MPaKTUYECKOU 01.11 14 JOMaIHen
iatpopme
paboThI paboTH 1OC DOMIC
Data Vault Marepuaisi
Brinonxnenue [IpoBepka
. . Kypca Ha
1 MPaKTUYECKOU 01.11 14 JOMaIlIHen
iathpopme
paboTHI paboThI 1OC DOMIC
Marepuaisl
SlkopHO€ MOIeTUpOBAHUE BRI CHILe TpoBepka P
. . Kypca Ha
1 MPaKTHIECKOU 01.12 14 JTOMATITHeH
mathopMme
paboTHI paboThl OC DOMIC
Marepuainsl
Brinonxnenue IIpoBepka p
. . . Kypca Ha
1 Pacnipenenennblii aHaM3 TaHHBIX U MAIIUHHOE OOyYEHHUE | MPaKTHYECKOU 01.12 20 JIOMaITHen
paboTHI paboThI mIaThopme
HNOC DOMIC
Martepuainsl
N3yuenue « capHa
1 [ToaroroBka k 3K3aMeHy TEOPETUYECKOT O 01.01 44 yp
MaTepuaia mratopme
HNOC DOMIC
OO01as TpyI0eMKOCTh CAMOCTOSITENNFHONW PabOTHI O AUCIUTUIHHE (Yac) 120
W3 Hux 00beM caMOCTOSITENbHOM PabOThI C UCIOIB30BAHUEM 3JICKTPOHHOIO 00Y4€EHHsI U AUCTAaHLIMOHHBIX 120

00pa3oBaTEebHBIX TEXHOJIOTHH (4ac)

4.3. COOIEP: KAHUE YYEEHOI'O MATEPUAJIA




BBenenue B 6osblve JaHHBIE.

[IpenmnoceuTKy BO3HUKHOBEHHSI OOIBIINX AaHHBIX. CBOHCTBA 00OIBIINX AaHHBIX. [IpuMeHeHre 60MbIINX TaHHBIX.

CucTeMbl XpaHEHHSI TaHHBIX.

OLTP- u OLAP-cucremsl. Xpannnunie nanasix. O3epo nannsix. ETL- u ELT-nponeccsr. IloTokoBast u maketHast oopadoTka. Lambda- u kappa-
APXUTEKTYPHI.

Xpanunuiie nanaeix (DWH).

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

MHoroMepHO€ MOIETUPOBAHUE.

Pensimmonnsle 0a3bl nanHbiX. Hopmanbhbie popmbl. Butpunsl nanneix. Tabnuis! ¢paktoB u n3mepenuil. Mozaenu «3Be3na», «CHEKUHKa» U
«Co3sBe3auey. Buasl hakToB. XpaneHue uctopuu u3MeHeHus nanupix, SCD.

Data Vault

Tuner Tabnur Data Vault. Xa6s1. Jluaku. Carenurel. Data Vault 2.0. Moctsr, PIT, npenpaccuntannsie 3Hauenus. [IpoekrupoBanne Data Vault.
SxopHOE MOJIENTMPOBAHNE

Tuns! Tabmun A sskopHoit Moaenu. Slkopb. ATpulyt. Ces3b. Y3en. [IpoekTupoBaHue SKOPHONH MOJIEIH.

CpaBHEHME TOJIX0I0B K XPAaHEHHUIO U 00pabO0TKe OOBIINX JTaHHBIX

TpynoemMKkocTh pa3BUTHs XpaHUIUIIA JaHHBIX. CpaBHEHUE MOJIesIel TIO CI0KHOCTH AKCIUTYaTallliy U CJI0KHOCTH BHECEHUSI N3MEHEHUH.
Pacnipenenennslii aHamm3 TaHHBIX U MAIIMHHOE O0y4YeHHe

JKuznenHsIil ki Moieseil. Pactipenenennbie Moien MaimmHHOTO o0yueHus. Pacnipenenennsie nannbie. Spark ML.

4.3.1. [lepeyeHb CeMUHAPCKHUX, MPAKTUYECKUX 3AaHATHI U J1a00PAaTOPHBIX padboT

Ne Ne pazgena HanMeHoOBaHHE CEMUHAPOB, MPAKTHYECKHUX H JIa00PATOPHBIX TpyaoeMKocThb OneHoYHbIE dopmupyembie
n/H U TeMBI padoT (uac.) cpencTBa KOMITeTeH I H
Bcero | W3 Hux (MHIUKATOPBI)*
YacoB | MpaKTH4
eckast
MOJAT0TO
BKa
1 2 3 4 5 6 7
1 2 Cucrembl XpaHEeHUs JaHHBIX 4 4 IIposepka ITK-1
71ab0paTopHOi (MAKmk1.1
paboThI WKk .2)




2 3 XpaHUIUIIE TaHHBIX 6 6 IIpoBepka IK-1
71a00paTOpPHOI (MOKrmx1.2)
paboThI

3 4 MHoromepHoe MOJEINPOBaHNE 4 4 ITposepka [K-
71a00paTOpPHOI 1(MKnk1.2)
paboThI

4 5 Data Vault 4 4 [TpoBepka I1K-
71a00paToOPHOI 1(MAKnk1.2)
paboThI

5 6 SIkopHOE MOJIENTMPOBAHNE 4 4 IIpoBepka IIK-
71a00paToOpHO 1(MAKnk1.2)
paboThI

6 7 CpaBHEHHME TOJXO0/J0B K XPaHCHHI0O M 00paboTKe OOIBIIMX 2 2 ITpoBepka ITK-

JTAHHBIX nabopaTopHOH 1(MKnk1.2)
paboTHI

7 8 Pacnipenienennblit aHaIM3 JaHHBIX U MAallTUHHOE O0y4YeHHe 4 4 IIpoBepka ITK-
71a00paTOPHOI 1(MKnk1.1)
paboThI

Bceero 34 34
4.3.2. IlepeyeHb TeM (BONIPOCOB), BBIHOCHMbIX HA CAMOCTOSITEJIbHOE M3Yy4YeHHEe CTYJIeHTAMH B PAMKaxX caMoCTosTeJIbHOH padoTsl (CP)
Tema 3ananue dopmupyemblie
KOMIIeTeHIIHH
XpaHWINIIE JAaHHBIX Pemuts 3amaun 11st caMOCTOATEILHOIO BEINOJHEHUS I1K-1
MHoOroMepHoe MOJICTUPOBAHUE PemuTh 3a1aun 171 cCaMOCTOSITEILHOTO BBIMOJHEHUS ITK-1
Data Vault Pemuts 3amaun 1j1s1 caMOCTOSATEILHOI'O BEIIOJIHECHUS I1IK-1
SkopHOE MOJIeTMPOBAHKE Pemuth 3a1aun Ju1si CaMOCTOSATEILHOTO BHITIOJTHEHUS ITK-1
Pacnipenenennblii aHAIM3 MaHHBIX M | PemmTh 3a1a4u 1711 CAaMOCTOSITEIIBHOTO BBITTOJTHCHHS ITK-1
MalIMHHOE 00y4YeHHe

4.4. METOIWYECKHE YKA3AHMA IO OPTAHA3SAIIMA CAMOCTOATEJBHOM PABOTHI CTYJEHTOB

Bo BpEMs U3YUYCHHUA JUCHUIINIMHBI CTYJACHT MMOCCHIACT JICKIIUH, ITPAKTHUYCCKUC 3aHATHSA, BBITIOJIHACT J'Ia60paTOpHBIC 3aaHus, TOTOBUTCA K TCCTaM,
3a4€TaM M 3K3aMCHaM. I[J'IH KaXXJ101T0 BUAA ACATCIbHOCTHU HCO6XO,Z[I/IMO MMpaBHUJILHO OPraHn30BaTb CaMOCTOATCIIbHYIO pa60Ty.



Jlexuu. B BeICIIEM yueOHOM 3aBEJCHHH JICKIIHS SIBJISICTCS BaXKHOU (opMoii yaeOHOTo Tporiecca. Ha JeKIuu CTYJICHTHI OJy4aloT TIyOOKHe U
pasHOCTOpOHHUE 3HaHUS. JIeKIus crnocoOCTBYeT pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH, (OpMHpYeT HICHHYIO0 YOEKIAEHHOCTh, IO3BOJISIET
YCTaHABJIMBATh CBSA3b YY4EOHOrOo MaTepuaja ¢ MPOU3BOACTBOM, HOBEHIIMMM HAayYHBIMU JOCTMXKEHUSAMHU. Jlekuust TpeOyeT Tpu BUAA JESTEIbHOCTHU:
MOJITOTOBKY K JIEKITUH, paboTy Ha JIGKIUHU U paboTy MOCTe JICKIHH.

[Tocne mpociymBaHus JIGKIUU CTYJICHT JOJDKEH MPOpadoTaTh M OCMBICIUTh MOJTYYeHHBIH MaTepuan. Ha kaxplii mpuMep, NpuBEACHHBIN HA
JIEKL1H, JKETIaTeNIbHO, (€CJIM ATO BO3MOKHO) IPUBECTH CBOM. Martepuall, U3710KEHHBIN B JIEKIIMHM, MOYKHO IPOCMOTPETH B APYTrUX HCTOUYHUKAX.

B mponecce nEKIMOHHOTO 3aHATHS CTYIEHT JOJDKEH BBIICIATh BAKHBIE MOMEHTHI, BBIBOJbI, AHAIM3UPOBATh OCHOBHBIC IIOJIOKEHUS.
HenocraTouHo TOJBKO «CllylIaThy JIEKIU0. Bo3MOXKHOCTH maMsTH YenoBeKa He yHUBepcaibHbl. Kak Obl BHUMATEIbHO CTYAEHT HM CIIyIIaj JEKIH IO,
OosbIIast yacTh MH(GOPMALMU BCKOpE MOcie BocnpusTus OyneT 3a0biTa. UTOOBI BOCCTAHOBUTH JIEKIMOHHBIN MaTepHall, €ro HyHO MOBTOPHUTH, a JUIs
3TOTO JIEKLHI0O HEOOXOMMO KOHCIEKTHPOBaTh. KOHCIEKT JIeKMi JOHKEH OBbITh B OTIENBHON TETpPaau, B KOTOPOM HE JOJHKHO ObITh HUYETo, Kpome
nexuuu. He Hamo cTpeMuThest MoApOOHO CIIOBO B CJIOBO 3allMChIBATh BCIO JEKIMI0. KOHCIEKTUPYHTE TONBKO caMoe BaXXHOE B pacCMaTpuBaeMoOl TeMe:
KJIFOUEBBIE CJIOBA U UX 3HAYEHUS, IPUMEPBI UCITOJIB30BAHNS KOHCTPYKIIMI, YTO CTAPAETCS BBIACIUTD JIEKTOP, HA YEM aKLEHTUPYET BHUMAHHE CTYACHTOB.

Terpaab A1 KOHCIIEKTa JIEKUUH Takxke TpeOyeT ocoboro BHMMaHus. Ee HyXHO crienath yaoOHOM, MPakKTUYHOM U MOJIE3HOH, BE/Ib IMEHHO OHA
SIBJIIETCS OCHOBHBIM MH(OPMATUBHBIM UCTOYHUKOM IPH MOATOTOBKE K Pa3IMYHbIM OTYETHBIM 3aHATHUSIM, 3a4eTaM, 3k3aMeHaM. KoHeuHo, odopmieHue
JEKUMOHHON TeTpaau — 3TO Jieno BKyca. Ho nenecooOpasHO OTaenuTh MoJs, I/1€ CTYACHT MOT Obl U3JI0’KUTh CBOM MBICIIH, BOTIPOCHI, TOSBUBILIKECS B
xoJie nekiuu. [lone3no ogHy U3 CTpaHUIl OCTABIATH CBOOO HOM. OHA MOTPeOyeTCsl MOTOM, IIPH CaMOCTOSATEIHHOUM moaroToBke. Croja MOKHO Oyner
3aHECTH JONOJHUTEIbHYI0 MH(POPMALIUIO 110 TaHHON TeMe, MOJYYEHHYIO U3 APYTUX UCTOUHUKOB: PUCYHKH, CXEMBbI, IPUMEpPBI KOAA U T.1.

JIabopatopHoe 3ansaTHEe. JlabopaTopHbIe 3aHATHSI IO PEIISHUIO 3a/1a4 CYIIECTBEHHO JOMOIHAOT JIEKIUH. B npouecce aHanm3a u penieHus 3aaad
CTYAEHTBl PACHIMPSIOT U YIIyONAIOT 3HAHMS, MOJYYEHHbIE M3 JICKIMOHHOIO Kypca M Y4eOHHMKOB, NPUOOPETalOT yMEHHE INPUMEHATh oOlue
3aKOHOMEPHOCTH K KOHKPETHBIM CIIy4dasiM.

Heo6xo0anmMo, 4TOOB!I CTYI€HTBI TOTOBHUIIM TEOPETHUECKUI MaTepua, T.K. UIMEHHO HEBBINIOJIHEHUE 3TOro TpeOOBaHUs MPUBOAUT K HEyaue Ipu
pEILICHNN 3a]ay.

HecmoTtps Ha paznuuue B BUJaX 3a7ad, UX PEIIEHHE MOXKHO MPOBOJAUTH MO CIEAYIOIEMY OOIIeMy IUIaHy (HEKOTOpbIe MYHKTHI IJIaHA MOTYT
BbIMAJaTh B HEKOTOPHIX KOHKPETHBIX CIIydasix): a) MpO4YecTh BHUMATEJIbHO YCIOBHUE 3a7auM; 0) MOCMOTPETh, BCE JIM TEPMUHBI B YCIOBUAX 3aJauyd
U3BECTHBl M MOHATHBI (€CJIM YTO-TO HESICHO, CleAyeT OOpaTUThCs K y4eOHHKY, MPOCMOTPETh pELIeHHs MPebLAYIIUX 3ajad, IOCOBETOBATBHCS C
IIpero/iaBaTesieM); B) MPOU3BECTH aHANIU3 3aJaud, (HY)KHO 4ETKO MOHMMAaTh, B 4eM OyJeT 3aKioyaTbCs peLIeHHEe 33a/auM); T) pelluTh 3a1ady; 1)
IIPOTECTUPOBATH MOJYYCHHBIE PEIICHUE 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 BO3BpAIAThCS K ATUM
nyHkram? [IpakTrka nokaspiBaer, 4to He OoJiee necatu pas. Ecinu u mocie 3Toro 3afaya «He peuraercsy, TO MOXKHO MOMBITAThCSA HAMTH pelieHue 3Ton
WM TOXO0XKEH 3a1a4M B Pa3JIM4YHbIX HCTOUYHUKAX.

HomarinHee 3aganue. [Ipy BBINOJHEHUH TOMAITHETO 3ajaHusl HEOOXO0MMO MTPOCMOTPETh TEKCT JICKIMH, pa300paThCcsi ¢ HOBBIMU OIPEICTICHUSIMHY,
IIOCMOTPETh 33JJaHHs, KOTOPbIE ObUIM BBINOJIHEHBI HA 1a00paTOPHOI paboTe U MPUMEHUTH MOJTYYSHHbIE 3HAHUS IS BBIIIOJHEHUS JOMaIlHei paboThI.

Tect. B nepByto ouepep mocTapaiiTech y3HaTh Yero *AaTh OT TECTa, KaKue MpUMEpPHO TaM OynyT 3aaanusi. Eciu Bam joctynHbl 00pasibl Tecta
(xax, HarrpuMmep, nipu caade EI'D), Heo0X0AMMO 3TUM BOCIIOJIb30BATHCS U €XKETHEBHO TPEHUPOBATHCS.



He ocraBnsiite Bce Ha caMblii mocieaHuid MOMEHT. Ecniu OyzeTe mOoCTOSIHHO TOTOBUTHCS K TECTY, Bbl HAaBEpHSKA YIy4IIUTE CBOM 3HAHHS. J[iis
ATOTO COCTABBTE IUIAH HA KX/l IeHb, YTOOBI MPABUIIBHO PACTIPEACISITH CBOE BPEMS.

Jlenaiite HeOOIbIINE TIEPEPHIBBI BO BpeMs yueObl. B mpoMexyTkax MOXKHO J1aTh cebe HeOONbIIylo (GU3NUECcKyr0 Harpy3Ky. Mo3r Jrydiine BCero
paboTaeT, Korjga YMCTBEHHBIA TpyH cMeHsieTcs ¢usmueckuM. [lporymsiitech, moberaiite, mourpaiite B 0ackeT0O0JI, MOMHMHAWTE MSY — MOMHMO
CTUMYJISILIMM YMCTBEHHOM IE€ATEIBHOCTH, 3TO CHUMET CTpeECC.

OTabIX ¥ KOHTPOJIb HaJl BOJTHEHUEM — OJTHH U3 INIaBHBIX COCTABJISIIOIIMX YCIeXa MPU MOArOTOBKE K TecTy. HacTo oMOKY COBEPILIAIOTCS TOJIBKO
M3-3a CTpecca, KOTOPBIN MEIIAeT CKOHIIEHTPUPOBATHCS U cOOpaThCst. UTOOBI OBITH OTAOXHYBIIUM U PacCIabIeHHBIM, COOTIOAANTE COCTAaBICHHBIN PEKUM
U CTapanTeCh BBICHINATHCS.

Ok3ameH. Ha sk3ameHe onieHnBaroTcs: 1) MOHMMaHUE U CTENEHb YCBOEHHUS TEOPUU; 2) METOJMYecKasl MOJAroTOBKa; 3) 3HaHHE (PAKTHUECKOTO
Matepuaia; 4) 3HaKOMCTBO C 00s13aTeJIbHOM JIMTEPaTypoi; 5) yMEHUE NPUIOKUTH TEOPUIO K IPAKTUKE, PEeIIaTh IPAKTUYECKHUE 3a/1a4M U T. 1.; 6) JIOTHKA,
CTPYKTypa M CTWJIb OTBETA, YMEHHE 3aIMIIATh BbIIBUTraeMble MOJI0KeHNs. HO 3HaueHne dKk3aMEHOB HE OTPAaHNYMBAETCS MPOBEPKOM 3HAHUM. SBissach
€CTECTBEHHBIM 3aBEpILIEHUEM pabOThl CTYJEHTA, OHH CIIOCOOCTBYIOT OOOOIIEHUIO M 3aKPEIJICHUIO 3HAHUM W YMEHHH, MPUBEACHUIO UX B CTPOTYIO
CUCTEMY, a TAK)K€ YCTPAHEHUIO BOZHUKIIMX B IIPOLIECCE 3aHITHI MPOOEIIOB.

CryneHThl TOTOBATCS K dK3amMeHaM Mo-pazHoMmy. OJHM U3 HHUX HpopalaThIBalOT JIMLIb HEKOTOpBIE BOIPOCHI, BHIOPAHHBIE Hayraj, ApYyrue
CTpEeMSATCS 3allOMHUTh BEChb MaTepHall MOJAPs/, HEe BHUKas INIyOOKO B €ro cyTh. PaboTa mpu 3TOM KOHIEHTPUPYETCS Ha OJHOM CTPEMJICHMM — CIaTh
sk3ameH. HenocraTtku Takoi cucreMbl 04eBUIHBL. OUEBUAHO TAKXKE, YTO MOJArOTOBKA HE JIOJDKHA OrPAHMYMBATBHCS YTEHUEM JIEKITMOHHBIX 3aIIUCEH.
IlepBoHauanbHble HEOOPAOOTaHHBIE KOHCHEKTHI CTYAEHTA COAEp’KaT (PAKThbI, ONPEAETICHUs, BBIBO/BI, CIAEIaHHbIC NPENOoAaBaTesieM, HO B HHUX, Kak
IIPAaBUIIO, c1ab0 MPOCMATPUBAETCS CBA3YIOIIAs UAed Kypca, TaK KakK CTYJEHT, 3alHChIBasl KAKIYHO JIEKIUIO B OTJEJIBHOCTH, PEIKO CIIOCOOEH cpasy U
JOCTAaTOYHO TOYHO YJIOBUTH OOIIYIO HaNpaBIAIONLYI0 MbICHb. [I03TOMy KOHCHEKT TpeOyeT IOMOJIHUTENBHOM 00pabOoTKH Ha OCHOBE HCIHOJIb30BAHUS
Y4eOHHUKOB U PEKOMEHJIOBAHHOM JINTEPATYPHI.

CyiiecTBeHHbIE HEIOCTATKU UMEET M TaKOH CIIOCco0 MOJrOTOBKH K 3K3aMEHaM, Kak OerJblil IpocMoTp Beero marepuana. OH 3 QeKTUBEH TOIBKO
Ha HEKOTOPBIX ATalax MJIaHUPOBAHUS U 3aKPEIJISAIOIIEro MOBTOPEHUs. bojiee Hae)KHbIN U 11enecoo0pa3Hbli MyTh — 3TO TIIATENbHAS CUCTEMaTH3aLMs
MaTepuaia Ipyu BAYMYHBOM IOBTOPEHUH, YCTAHOBIICHUU BHYTPUIIPEIMETHBIX CBA3EH, YBA3KE PAa3JIMUHBIX TEM U PA3AEII0B, 3aKPEIUICHNUH ITyTEM PEILICHHUS
3az1ad.

Ilepen sk3aMeHOM Ha3HaudaeTcsl KOHCyinbTauus. Llenp ee — naTe OTBETHI HAa BOIPOCHI, BO3HUKIIUE B XOJE€ CAMOCTOSITEIIBHOM IOJTOTOBKH.
Xotenock Obl 00paTUTH 0CO00E BHUMAHKUE Ha BaKHOCTh MTPEI3K3aMEHALMOHHBIX KOHCYIbTAlUH. 3/1€Ch CTYAECHT UMEET MOJIHYIO BO3MOKHOCTB MOJTyYUTh
OTBET Ha BCE HESACHBIE MY BONPOCHL. A JUIsl 3TOT0 OH J0JDKEH MpopadoTaTh 10 KOHCYIbTallMK Bech Kypc. Kpome Toro, mpenojasarens OyaeT OTBeYaTh
Ha BOIPOCHI JIPYTUX CTYIEHTOB, 4TO OyJeT JUii Bac MOBTOPEHUEM M 3aKpersieHHeM 3HaHui. VM elre oueHb BakHOE OOCTOSATENBCTBO: JIEKTOP Ha
KOHCYJIbTAllMM, KaK MpaBUIIo, oOpalaeT BHUMaHUE Ha T€ pa3Jielibl, 10 KOTOPHIM Ha IPEAbIAYIIMX SK3aMEHAX OTBETHI ObLIIM HEYIOBJIETBOPUTEIILH BIMU,
a Takxe (UKCUpyeT BHMMaHUE Ha HauOoJiee TPYIHBIX pa3jenax Kypca. HekoTopble CTyJeHThl HE MPUXOJAT Ha KOHCYJIbTALMU JIMOO MOTOMY, YTO
CUMTAIOT, YTO Y HUX HET BOIIPOCOB K JIEKTOPY, KO0 MOJIAraroT, YTO y HUX M TaK Majio BPEMEHH U JydIlle CaMOMY OYUTATh MaTepra 0 KOHCIEKTY WIIH
B yueOHuKe. D10 riybokoe 3abmyxaeHue. Hukakas apyras paboTa HE CMOXET NMPUHECTH CTOJIb 3HAYMTEIBHOTO 3(PQeKTa HaKaHyHEe IK3aMeHa, Kak
KOHCYJIbTALMsI IPENO1aBaTesl.



[ToAroToBKy K 3K3aMeHy ClieAyeT HaYMHATh C MEPBOTO JHS M3Y4YEeHUS MUCHUIUIMHBL Kak mpaBmio, Ha JEKIUSAX MOJAYEpPKUBAIOTCS Haubolee
BaXHBIE W TPYIHBIE BOIMPOCHl MM Pa3leNbl Kypca, TpeOyroline BHUMATEIBbHOTO HM3Y4eHHUS U 00ayMmbIBaHWA. HyXKHO 3T BONPOCH! BBIIEIUTH U
00s13aTEIbHO TIOCTapaThCsl Pa3o0paThCsi B HHUX, HE JOXKHUAASACH dK3aMeEHa, MpopaboTaTh MX, TOTOBICH K JIAOOPATOPHBIM 3aHATHSM, MOMPOOOBATH
CaMOCTOSITEJIFHO PEIINTh HECKOJIBKO TUIOBBIX 3a/ad. M ecnu, HECMOTpPS Ha 3TO, 4acTh MaTepuala OCTajJach HEYCBOCHHOMH, HU B KOEM CiIydae HEJb3s
YCIIOKauBaThCs, HAJESICh HA TO, YTO JTO HE IMOMaeTcs Ha dk3aMeHe. DakThl TOBOPST 00 0OpaTHOM: €CIIM T€ WM JPyrue BOMPOCHl Kypca He BOIUIH B
9K3aMEHAIIMOHHBIN OHIIET, TIPenoJaBaTelb MOXKET MX 3a/1aTh (M 4aCTO 337aeT) B BUJIE JOTIOJIHUTEIBHBIX BOPOCOB. TOYHO TaKOE K€ OTHOIICHUE JOTKHO
OBITh BRIPA0OTAHO K BOIIPOCAM U 3aj[adaM, MIEPEUUCICHHBIM B 9K3aMEHAIIMOHHOW MTPOTpamMMe, BBIIaBAEMOM CTyIEHTaM elie /10 9k3aMeHa. OOBIYHO ATH
K€ BOTIPOCHI M aHAJIOTMYHBIE 33/1a41 COJEpIKaTcs B 9K3aMEHAMOHHbBIX Omtetax. He ciexyer ocraBiaTh 0e3 BHUMaHMS HA OJJHOTO pasjieia Kypca; eciiu
HE Y/1aJIOCh B YE€M-TO pa3o0paThCsi CaMOMY, HYXKHO OOpaTUTHCS K TOBAPHILAM; €CITH M 3TO HE IMIOMOTJIO BBISICHUTH KaKOK-TTO0 BOIPOC 10 KOHIIA, HYHO
00s13aTeIbHO 3aJaTh STOT BOIMPOC TPENOJaBaTeNI0 Ha MPEIIK3aMEHAIMOHHOW KOHCYJIbTAlMH. Upe3BBIYaiiHO BaXXHO NPUYUYHTH ce0S K YMEHHUIO
CaMOCTOSITEIIEHO MBICIIUTh, YIUTHCS TyMaTh, MOHUMATh CyTh Jena. OYeHb IMOJIE3HO MOocje MPOpabOTKU KaXAOTO pasjieia BOCCTAHOBUTH B IAMSITH
coZiep’KaHMe M3Yy4eHHOTO MaTepHaia, KpaTKo 3amucaB 3To Ha ymcte Oymaru. Ecnmum storo He cnienath, TO OOJblIas 4acTh MaTepuasia OCTAHETCS HE
MOHATOM, a JUIIH (POPMAIBHO 3ay4eHHOH, U MPHU MEPBOM JKE€ BOIPOCE 3K3aMEHATOpa CTYACHT YOCTUTCS B TOM, HACKOJIBKO MOBEPXHOCTHO OH YCBOMJI
MaTepHail.

4.5. IPUMEPHASI TEMATHKA KYPCOBBIX PABOT (ITIPOEKTOB)

He npenycmoTtpeHno.



5. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECHHEYUEHUE
JUCHUILIMHBI (MO JIST)

a) nepevyeHb JUTEPATYPhI

1. Makmanos, A. B. bonbemme nannsie. Big Data [DnexTponnsiii pecype] / A. B. Makianos,
A. E. Kypagsnes, JI. H. Teinasikapb. - D1eKTpoH. TeKCTOBBIE naH. - Cankt-IletepOypr : Jlans, 2021.
- 188 c. - OBC "Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-8114-6810-2 — TekcT : 27I€KTPOHHBII
// Jlaub : snexkrponHO-OMONMMOTeUHass cuctema. — URL: https://e.lanbook.com/book/165835 (mara
obpamenus: 05.05.2022). — Pexxum gocTyna: s aBTOPHU3. TIOJIB30BATEIICH.

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

3. Cenbko, A. B. Pabora c BigData B o01akax. OOpaOoTka 1 XpaHEeHHE JaHHbBIX C TpUMepaMu
u3 Microsoft Azure [Dnexrponnsiii pecype] / A. B. Cenbko. - D1eKTpOH. TEKCTOBBIE AaH. - CaHKT-
[TerepOypr : [Tutep, 2019. - 448 c. : un. - OBC "Aitdbykc". - Heorpanuu. moctyt. - ISBN 978-5-4461-
0578-6 — Tekcr : anekTpoHHbIH // JlaHb : 3nekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://ibooks.ru/reading.php?short=1&productid=359208 (mara oOpamenus: 05.05.2022). —
Pexxum noctyna: uist aBTOPH3. TOJIB30BaTENEH.

4. HunpkoBckuit, . A. Merospl aHanu3a 3HaHUN U JaHHBIX [DJIEKTPOHHBINA pecypc] : yd.-
Metoud. ocodue / M. A. llunpkoBckuit .— HoBocubupck : M3a-so HI'TY, 2010 .— 68 ¢. — —
Pexxum noctyna: 9bC «PykoHTY.

5. Canpeikud, O. H. VHTENneKkTyalbHBIA aHAIW3 JaHHBIX : ydeOHoe mocoome / O. H.
CanpeiknH. — Camapa : Camapckuit yausepeuret, 2020. — 80 ¢. — ISBN 978-5-7883-1563-8. —
Texct : onekrponsslt // Jlamb : 2JeKTpoHHO-OuMOmuoTeuHas cucrema. — URL:
https://e.lanbook.com/book/188906 (mara oOpamenus: 05.05.2022). — Pexum npoctyna: mis
aBTOPU3. MOJIL30BATEIICH.

0) nepuoaAUYECKUE U3TAHUS

B) CIIUCOK ABTOPCKHX METOAUYECKUX Pa3padoToK:

Marepuainsl kypca, onmyonukoBanHbie B TIOC «DOMICy.

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

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

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

6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI

6.1. YUEBHO-JIABOPATOPHOE OBOPYJIOBAHME:

Jlns mpoBeieHUsl JICKIIMOHHBIX 3aHITUH HEoOXoIuMa aymuTOpHs C MPE3CHTAIMOHHBIM
o0OpyIOBaHUEM, JIsi MPOBEACHUsS JIA0OPAaTOPHBIX 3aHATHH HeoOXoauma ayautopusi Ha 25-30
pabounx mecT (B 3aBUCUMOCTH OT UHWCJICHHOCTH Y4€OHOW TpyMIbl), 00OpydOBaHHAs OCKOM,
MPE3CHTAI[MOHHON TEXHUKOU, KOMITBIOTEPAMHU.

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

6.3.TEXHUYECKHME U SJIEKTPOHHBIE CPEJICTBA:
HNOC DOMIC, mnpe3eHTaMOHHOE 00OpYIOBAaHME, MEPCOHAIBHBIM KOMIIBIOTED C
BO3MO’KHOCTBIO IEMOHCTpAIUK Ipe3eHTaluil B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I peain3aliu JaHHOT'0 KypcCa UCITOJIB3YIOTCA CIICAYIOIIUC 06pa3OBaTeJ'ILHLIe TCXHOJIOTHUH:
TCXHOJIOTUHU TPAAULIUOHHOTO 06y‘-IeHI/I}I, HUI'POBBIC TCXHOJIOTHHU, TCXHOJIOTUN HpO6JICMHOFO
O6y‘~IeHI/I$I, TCXHOJIOTHH 06y‘-ICHI/I}I B COTPYAHHYCCTBC, TCXHOJIOTHU KOHTCKCTHOI'O 06y‘ICHI/I}I,



HHTCPAKTUBHLIC TCXHOJIOTUH, TCXHOJIOTUU JUCTAHIIUOHHOT'O 06yquI/151, AKTUBHBIC IICAArOoru4CcCKuc
TCXHOJIOTHH.

8. OHEHOYHBIE MATEPHAJIBI JIUIAA TEKYIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOMN ATTECTALIUH

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

He npexgycmotpeHo.

8.2. OIEHOYHBIE MATEPHAJIBI TEKYIIETO KOHTPOJIS

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

8.3. OUEHOYHBIE MATEPHUAJIBI TIPOMEXYTOUYHOI'O KOHTPO.IS

KoHTposs 3a u3ydeHnemM TUCHUIUIMHBI OCYILIECTBISETCS CIEYIOIKUM CIIOCOO0M: B TEUEHHE
CeMecTpa CTYACHTHI BBIIOJIHAIOT J1a00paTOpHbIE PadOTHI, 3aKII0OYAOIME B HAIMCAHUH NTPOrPaMM Ha
s3bike Python ¢ mocnenyromuM aHaau3oM pe3ysbTaTOB, U OTBEYAIOT HA YCTHBIE BOIPOCHI IO
HEKOTOpBhIM TeMaM. B Teuenue cemectpa MoxkHO HaOpaTh MakcumMyM 80 GasioB.

DK3aMeH MPOXOJIUT B YCTHOU opMe u mpuHUMaeTcst o Ouneram. Kaxapiii OMIeT coaep uT
OJMH TEOPETUYECKHUI BOIIPOC.

Kpurepun onenku:

1. IlpoMexyTouHbIil (TEKyIIMil) KOHTPOJb MpPHU3BAaH OMNPENENUTh, HACKOJIBKO TIyOOKO
CTYIACHT W3y4Ws MaTepuan AUCLUUILIMHBI COTJIACHO paboyeil mporpamMmbl JUCHUIUIMHBI, 3HAET U
MIPAaBUJILHO IOHUMAET COJIEpPKAHUE MPEeIMETa.

2. ITpoMexxyTOUHBIN (TEKYIIH) KOHTPOJb BBIIBUTH CTETIEHh YMEHHUS CTYJEHTAa MPaBUILHO
MIPUMEHSTH NOJydEeHHbIE 3HAHUS [TPU aHAIHM3€ MTPOLIECCOB U SIBJICHUS COTJIACHO MPEIMETHON 001acTH
B CBOEH MPAKTUYECKOU NESITEIBbHOCTH.

3. IlpoMexyTouHbIi (TEKyIIHM) KOHTPOJL JIEMOHCTPHUPYET CIIOCOOHOCTh CTYyJEHTa K
CaMOCTOSITENILHOM paboTe B MpeAMETHOMN 00JIaCTH IUCHUTUIMHBI IO TPUOOPETEHUIO MPECTABICHUH,
3HaHUU U HaBBIKOB.

OueHka «OTJIMYHO» BBICTABIISIETCA, €CJIM OTBET CTYJEHTa B IOJHOM MEpPE COOTBETCTBYET
Ha3BaHHBIM BBIIIE MPUHOMIAM. TBEpAO 3HAET MpPEeAMET, PEKOMEHJOBAHHYIO 00s3aTeNIbHYIO
JUTEpaTypy, TPaMOTHO, apT'yMEHTUPOBAHO U3J1aracT OCHOBHBIE BOIIPOCHI U MPOOIEMbI IUCIUILINHBI,
[I0OJJHO OTBEYAET Ha JIONOJIHUTEIBHBIE BOIPOCHI, YMEET MPUMEHSATh TEOPETUUYECKUE 3HAHUS IPU
aHaJlM3e SIBJICHUMN, CUTyalluid U Tpo0OJieM B MpeIMeTHON 00JacTH TUCITUILTHUHBI.

OrneHka «X0poIoy MpernoiaraeT Halu4dre IPOYHbIX 3HaHUN B 00beMe padoueil mporpamMmbl
JUCUUILIMHBI, 3HAHHE MUHUMYMa PEKOMEHI0BaHHOM JIUTEPATYPhI, YMEHUE aHAIIU3UPOBATh SIBJIICHMUS,
CUTYaIlMH ¥ MpoOIeMbl B TPeIMETHON 001aCTU JUCIUILITUHBIL.

OneHKa «yJ10BJIETBOPUTEIBHOY» CTABUTCS, €CJIM CTYAEHT MOKa3ajl B 11€JIOM BEPHBIEC 3HAHUS 110
BCEM BoIlpocaM Oujera, OOHapYyX W1 MOHMMaHHE OCHOBHOTO COJEP)KAHUS HSK3aMEHAI[MOHHBIX
BOIIPOCOB, YMEHHUE B 1I€JIOM MIPUMEHATh TEOPETUUECKUE 3HAHUA MPU aHAJIU3€E SBJICHUM, CUTyalluil U
mpo0ieM B MPeIMETHOM 00IaCTH TUCITUTUINHEI.

OueHKka «HEYIOBIETBOPUTEIBHO» CTAaBUTCSA B CJIy4yae, €CJIM OTBETbl CTyAEHTa HE
yIIOBJETBOPSAIOT TPEOOBAHUAM K OIEHKAM «YAOBIETBOPUTEIBHO» WM CTYACHT HE BBITIOTHUI
TpeGoBaHMs KBaTH(PUKALIUN.

[Ipu oTBeTe Ha OUIIETHI YCTAHOBJIEHO CIIEYIOIIEE COOTBETCTBHUE.

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

IIpy mpoMeXyTOUHOM KOHTPOJIE OLIEHKE «OTIMYHO» COOTBeTcTBYeT 80 OayioB, OIEHKE
«XOpOII0» COOTBETCTBYET 70 OaJIIOB, OLIEHKE «yIOBJIETBOPUTENHHO» COOTBETCTBYET 60 OayIoB.

JlomonHUTENbHBIE OAJIIBl CTABSTCS 32 OTBETHI HA CIOKHBIE BOMPOCHI, aKTUBHYIO paboTy B
ceMecTpe, ydyacTue B OJIMMIIUAAAX MO MaTeMaTHKe M WH(OPMAIMOHHBIM TexHoJoTusMm (1o 20



0aioB).

OO0mast oleHKa 3a MPOMEKYTOYHBIH KOHTPOJb BBICTABIISIETCS B COOTBETCTBUU C OAJUTHHO-
peiTrHroBOM cuctemoii (ot 60 10 69 6amIoB — yIOBIETBOPUTENBHO, OT 70 10 79 6aioB — X0poIIo,
oT 80 GaJIJIOB — OTIIMYHO).

[IpuMepHBIE BONIPOCHI K 3K3aMEHY:
[TonsiTne OOJBIIMX JAHHBIX, KX OCHOBHBIE CBOWCTBA M IPUMEHECHUSI.
2. OLTP- u OLAP-cucremsl.
3. ETL-npoueccsl, OCHOBHblE NpPHHLMIBI opraHu3auuu. lloToxoBas M mnakerHas oOpaboTka
uHpOpMannu.
4. Cucrembl XpaHEHUs JaHHBIX. XpaHWIUIIE JaHHbIX. O3epo TaHHbBIX.
Xpanunuiie JaHHbIX. TpexciaoiiHas apXuTeKTypa XpaHuinuia. [101xoa6! K MPOEKTUPOBAHUIO 110
KumObanny u Uumony.
MHoromepHoe NpoeKTUPOBAHUE.
[Toaxopl K XpaHEHHUIO UCTOPUU U3MEHEeHus JaHHbIX. SCD.
Data Vault. Tumner Tabnu. [Ipumep.
Sxopuoe monenupoBanue. Tunsl Tadnuu. [Ipumep.
0. Pacnpenenennsie Mosenu u nanubie. Spark ML.
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