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1. HEJIM U 3AJAYN TNCIUTITJINHBI

1.1. Ieau AuCHMNJINHBI

Lenpr0 u3y4yeHUs AUCHMIUIMHBI SIBISIETCS (POPMUPOBAHUE Y CTYIEHTOB
CUCTEMHOTO TMpPEACTABICHUS O COBPEMEHHBIX IMOAXOAAaX K OpraHu3allui,
MPOCKTUPOBAHUIO W MCIOJIb30BAHUIO XPAHWIMIL JaHHBIX, @ TaKXe OCBOCHHE
MPAKTUYECKUX HABBIKOB MOCTPOCHUS 3(PPEKTUBHBIX pELICHUN XpaHeHHUs, 00pabOTKU
U AHAJUTUKA OOJIBIIUX OOBEMOB J[aHHBIX C Y4YETOM 3aj1ady UU(POBU3ALMH U
HCKYCCTBEHHOT'O MHTEJUICKTA.

1.2. 3agaum ocBoeHHUSA TUCIHHUIIIHHBI

— U3YYUTh apXUTEKTYPY U MPUHUMUIIBI IOCTPOCHUS XPAHUIHIL JAHHBIX.

— O03HAaKOMHUTbCSI ¢ Tunamu coBpeMeHHbIXx CYDBJl, Bkitodas persiuoHHbIE M
Hepensionubie (NoSQL) moaxobr.

- OCBOUTb METO/IbI IPOEKTUPOBAHMS XpaHUIMIL JaHHbIX U Data Lake.

— HayuuThcsi ucnonb3oBaTh ETL/ELT-moaxomel #  WMHCTPYMEHTBl  AJIA
WHTErPALMH JAHHBIX.

- OCBOHMTH OCHOBBI MOJEIMPOBAHUS W ONTHUMHU3ALUA MHOIOMEPHBIX XPAHHJIML]
(OLAP).

- HOJIyYUTh HaBBIKK pabOThI ¢ 00JauHBIMU IJIaTPOpPMaMU XpaHEHUS JaHHBIX.

— U3YYUTh CpEACTBAa OpPraHM3allMM IOTOKOBOM 0OpaOOTKM AaHHBIX (Stream
processing).

- pa3zo0paThCsi B NPUMEHEHHM XPAHWIWI] JAHHBIX B CHUCTEMax MOAJIEPKKH
npuHsATHs pemennii 1 AI/ML-cuenapusix.

- npuodpectd onelT paboTel ¢ pacnpeneneHHbiMu CYBJl u  kiacTepHbIMU
apXUTEKTypaMHu.

- Pa3BUTh HABBIKM aHAIN3a U BU3YaJU3aLMH JAHHBIX U3 XPAHUJIHILL.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Hucrummaa  «CoBpeMEHHBIC — XpaHWIWIA  JaHHBIX»  OTHOCHTCS K
TUCIUTIIMHAM 4YacTH, (GOPMUPYEMON Y4YaCTHUKAMH OO0pa30BaTEIbHBIX OTHOIICHUI
(mucrumImHa 1Mo BeIOOpY) 6s10Ka b1.

3. IEPEYEHbD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS MO
JTUCHUILIAHE

[Ipouiecc wu3yueHus AUCHUIUIMHBL «COBpPEMEHHBbIE XpaHWUIUIIA JTAHHBIX)
HarpanJjeH Ha (OPMUPOBAHUE CIETYIOUUX KOMIIETEHIUH:
[1K-4 — CniocoOeH mpoeKTUpOoBaTh U pa3padaThiBaTh 0a3bl JaHHBIX.



Pe3yabTarhl 00yueHnsl, XapaKTepu3yolue
c(hopMHUPOBAHHOCTH KOMIIETEHUMHU
[1K-4 3HATh TPUHLUIBI MTOCTPOEHUS M apXUTEKTYPbl XPaHWIIMIILL
nanubix  (Data  Warehouse, Data Lake, Lakehouse);
KJaccupuKaluo U XapakTepucTtuku coBpeMeHHbIXx CYB/I:
pensiuuonnbie, NoSQL, NewSQL; oCHOBBI MPOEKTHUPOBAHUS
CTPYKTYp XpaHEHHs JaHHBIX: CXEMBI «3BE€3/1a», «CHEXKUHKAY;
nonxonsl Kk opranmszauuu ETL/ELT mponeccos; meTonsl u
MHCTPYMEHTBl aHATUTHUECKON 00paboTku naHHbIx (OLAP);
IPUHLIUIIBI TOTOKOBOM OOpaOOTKM JAHHBIX U MHCTPYMEHTHI
stream processing; OCOOCHHOCTH OOJIAYHBIX PpEeIIeHUN
XpaHEeHUs JaHHBIX U UX MpuMeHeHus B 3aiadax MI; ocHOBBI
obOecrieueHus 0E€30MaCHOCTH, UEIOCTHOCTH M KOHTPOJIA
JIOCTYTIA K JAHHBIM
yMeThb IPOCKTUPOBATh APXUTEKTYPY XPaHWIMILA JAHHBIX C
y4eToM TpeOOBaHMM K aHAIMTUKE M MacIlITadupyeMOCTH;
pa3pabaThiBaTh 0a3bl JAHHBIX C Y4E€TOM HOpPMalW3allUd |
JECHOpMaNU3allMi  JaHHbIX; peanu3oBbiBaTh  ETL/ELT
IPOIECCH C UCIMOJIb30BAHUEM COBPEMEHHBIX WHCTPYMEHTOB;
BBITIOJHATH 3arpy3Ky, TpaHC(OPMAIMIO U OYHUCTKY JaHHBIX
U3 Pa3IMYHbIX HCTOYHUKOB; HACTpauBaThb M HCIOJIb30BaTh
OLAP-kyObl 111  MHOTOMEpPHOTO  aHalu3a JaHHBIX;
NPUMEHATh TEXHOJIOTUU IMOTOKOBOM 0OOpabOTKM MaHHBIX B
peajbHOM BpPEMEHHU; MHTErPUPOBATh XPAHWIMIIE JAHHBIX C
BI- u Al-cucremamu; paspabarbiBaTh U UCHOJIb30BaTh SQL-
1 NoSQL-3anpocsl /i1 aHanm3a TaHHbIX
BJa/leTb  HaBbIKAMH  pabOThl €  PENALMOHHBIMU U
HepesiuuonubiMu CYBJI (PostgreSQL, MongoDB, Redis u
Ip.); CpPEOCTBAaMHU BU3YAJIBHOTO MPOEKTUPOBAHUS CXEM
nanHblx ¥ ETL-mponeccoB; MHCTpyMEHTaMM YIIPaBJICHUSA
notrokamMu gaHHbIX (Apache Kafka, Spark Streaming,
Airflow); oOnaunpiMu miaThopMaMu AN XpaHEHUS U
ananmu3a gaHHbiXx (Google BigQuery, Amazon Redshift,
Snowflake); moaxomamu DevOps u CI/CD B mpormecce
pa3BEPTHIBAHUS XPAHWIUIL JTAHHBIX; METOJAaMH HWHTErpaluu
XpaHWIMI] €  CHUCTEMaMHU  MAIMHHOTO  OOyYeHus;
TEXHOJIOTUSIMU oOecrieueHus: 6€30MacCHOCTH, MOHUTOPHUHTA U
ayJuTa J0CTyna K JaHHBIM

Komnerenuus

4. OBBbEM JJUCHUIIVINHBI

OO6miass TPyIOEMKOCTh JUCHMUILUIMHBI «COBpPEMEHHBIE XPaHWIMINA JTaHHBIX)
COCTAaBJISICT 3 3a4E€THBIC CTMHMIIEI.
Pacnpenenennie TpyJ0EMKOCTH TUCIUIUIMHBI 0 BUAAM 3aHSITUH:



Ounasi popma 00yueHust

. Bcero | Cemectpsl

Bug yueGHol paboThI HACOR 7
AyauTOpHBbIE 3aHATHA (BCET0) 54 54
B Tom umncre:
Jlexuu 18 18
Jlabopartopusie pabotsl (JIP) 36 36
CamocrosiTesibHas padoTa 54 54
Bupl mpoMeKyTOUYHOW aTTeCTAIUU - 3a4ET + +
OO6m1ast TpyA0€MKOCTb: 108 108
AKaACMHUYCCKHUEC YacChl 3 3
3a4.e1.

5. COJIEP’KAHUE TUCHUTIIMHBI

5.1. Copaep:kanue pa3iejioB JUCHMILNIMHBI U pacnpeaeeHue TPYJI0eMKOCTH 110
BH/JAaM 3aHATHH

o4yHasi popma 00ydeHust

No HanmeHoBanue JIa6. Bcero
Conep:xxaHue pa3neia Jlekn CPC >
n/n TEeMbI 3aH. qac
Beeaenue B
XpaHWIUINA
i HcTopust pa3BUTHS XPAHUIIHII TaHHBIX,
1 JIaHHBIX: TIOHSTHE, 2 4 6 12
OLTP u OLAP, poib XpaHUIUIL JaHHBIX
IBOITIOIHS,
APXUTEKTYPHI
Apxutexrypa Data
p yp Knaccuueckas apxurexrypa DWH,
Warehouse n Data npuHIHUIE moctpoeHust Data Lake
2 | Lake. Lambda 1 PHHII P! ’ 2 4 6 12
Kappa Lambda u Kappa: cpaBaenue, obnactu
PUMEHEHHUS
APXUTEKTYPHI
0630
coB epMeHHHx Knaccudukanus CYB/L; 0630p
3 CYE I PostgreSQL, MongoDB, Cassandra, Redis, 5 4 6 12
: CockroachDB; kpurepuu Beibopa CYB/]
PEISIHOHHEIC, o saaun U1
NoSQL, NewSQL
MopenupoBanue
JTAaHHBIX: Teopus HOpMaIbHBIX (HOPM; TPUMEPHI
4 | HOPMammsaims, JICHOPMAJIM3aIUH 110/] AaHATUTHYCCKUC ) 4 6 12
JCHOpMaJIH3aIus, 3a/1a4d; TTOCTPOCHUE CXEMBI «3BE3/1a» 1
cxeMsl "3Be3ma’, «CHEXHMHKA»
"cHe)XHMHKA"
ETL/ELT
DOLCCCL: ITonstue ETL u ELT, paznuuns;
port ' nHcTpyMeHTHl: Apache NiFi, Talend,
5 WHCTPYMEHTHI, . 2 4 6 12
Airflow; nmpakTuku obecrieueHus KauecTBa
MPaKTHKH,
JAaHHBIX
CIICHAPHH
OLAP u
MHOroMepHbIC MOJICITU TAHHBIX;
aHATUTHYCCKAst
6 ) MOCTPOCHHE KYOOB M arperarys JaHHbIX; 2 4 6 12
obpabora: Ky, s1361k MDX 1 mpuMephI 3arpocoB
arperatuu, MDX p P p
7 IMoTokoBast ApxuTekrypa stream processing; ) 4 6 12
00paboTKa JaHHBIX: | CHCHAPHH NPUMCHCHHUS U JEMOHCTPAIINU




Apache Kafka,
Spark Streaming,
Flink
Ob6naunsie
XPaHUITUINA OcobenHoctr 00Ja9HBIX TIATHOPM;
] ITaHHBIX: Amazon npenmMyIiecTsa serverless u MPP- ) 4 6 12
Redshift, Google aApXUTEKTYypP; 0030p THITUIHBIX KEHCOB
BigQuery, HCIIOJIb30BaHUS
Snowflake
Xpanwiuiia
JaHHBIX B cucreMax | Muterpauns ¢ ML/Al-mnardopmamu;
g | MCKyCCTBEHHOTO MOJIrOTOBKA JaHHBIX JUIS MOJICICH ) 4 6 12
WHTEJUICKTA U MAIIMHHOTO O0YYEHUS; aBTOMATH3AIUS
AHAITUTHKE aHalu3a ¥ MOHUTOPHHTA
OOJBIINX TAHHBIX
Hroro: 18 36 54 108

5.2. IlepeyeHb J1a00pPaTOPHBIX PadOT

VYcranoska u Hactpoiika pensiiimonHoit CYBJI (PostgreSQL/MySQL), ocHOBBI
SQL-3amnpocos,

2. [IpoektupoBanue ©0a3pl JaHHbIX 1Oj XpaHuiuine: ER-auarpamma wu
HOpManu3aius, pazsepteiBanue Data Warehouse Ha PostgreSQL
3. NHpexkchl 1 oNTUMHU3aLMs 3alpOCOB B XPAHWIHILE, CO3/IaHUE CXEMBI «3BE311a»

U «CHEXKUHKA

Pa6oTa ¢ NoSQL (MongoDB)

PaboTa ¢ kmrou-3Hauenue xpanuwuiamu (Redis)

[Toctpoenne OLAP-ky0a u ananu3 B Bl-unctpymente (Power Bl/Tableau)
Pa6ota ¢ Apache Kafka nyst 06paboTku CTPUMHHTOBBIX TaHHBIX
PassepteiBanune Data Lake ¢ ucnonb3zoBannem Hadoop/HDFS, ncnonb3oBanue
Apache Spark nis ananuza 60JbIINX 00BEMOB JAHHBIX

9. OO6nauHoe XpaHUIUIIE JAHHBIX: BBOJAHBIN MpoekT Ha Google BigQuery.

XNk

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT) U
KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM TUUTAHOM OCBOEHHE JIUCIUIUIMHBI  HE
IpeIyCMaTPUBAET BBITIOJIHEHUE KYpPCOBOTO TpoeKkTa (paboThl) MM KOHTPOJIHHOM
paboThI.

7. OLIEHOYHBIE MATEPHAJIBI LIS IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMHU OBYYAIOIUXCS MO
TUCHUILIAHE

7.1. Omnucanue mnokKasarejed M KpPUTEPHEB OLCHUBAHUA KOMIIETEHUMH Ha
Pa3IM4YHbIX dTanax ux GopMUPOBaHMS, ONIMCAHME LIKAJ OLlCHUBAHUSA
7.1.1. JTan TeKyero KOHTPOoJIst

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHMM M MEXKCECCHOHHOW aTTecTalluH
OIIEHUBAIOTCSI TIO CIISAYIOIIEH CUCTEME:



«aTTCCTOBAHY,
«HEC aTTCCTOBAH».

KoMmnerenuus

Pe3yabTaThbl 00yueHus,
XapaKTepu3ylomue
c()opMHPOBAHHOCTH
KOMIETEeHIIMH

Kpurepuu
OLleHUBAHUSA

ATTecTOBaH

He aTTecToBan

[1K-4

3HATh TTPUHITUITEL
TIOCTPOCHUS ¥ aPXUTECKTYPBI
xpanunuin ganaeix (Data
Warehouse, Data Lake,
Lakehouse);
KJIacCUPUKAIIIO 1
XapaKTEPUCTUKH
copemenHbix CYB/I:
pensimuonHbIe, NoSQL,
NewSQL; ocHOBBI
MIPOEKTHPOBAHUS CTPYKTYP
XpaHEeHHS JaHHBIX: CXEMBI
«3BE371a», «CHEKIHKAY;
MOJXO/IBI K OpTaHN3aluU
ETL/ELT npoueccos;
METOBI H UHCTPYMCHTEI
aQHAIMTHYECKOH 00paboTKN
nanubix (OLAP);
MPUHITUITEI TOTOKOBOU
00paboOTKN JAHHBIX U
MHCTPYMEHTEI stream
processing; 0COOEHHOCTH
00JaYHBIX peleHni
XpaHEeHHs JaHHBIX U UX
npuMeHeHus B 3anavyax UU;
OCHOBBI 00CCIICUCHUS
0e30MacHOCTH,
LEIIOCTHOCTH M KOHTPOJIS
JIOCTYTIA K TAHHBIM

aKTHBHAs paboTa Ha
MPAKTHYECKUX 3aHITUIX

BBITIOJTHEHHE padboT
B CPOK,

HIPeIyCMOTPEHHBIN B

pabounx
nporpammax

HEBBINTOJTHEHHUE
paboT B CpPOK,
HIpPeIyCMOTPEHHBIN
B pabouunx
nporpammax

YMeTh [POCKTHPOBAThH
APXUTEKTYPY XPAHIIUINA
JIAHHBIX C Y4€TOM
TpeOOBaHUI K aHAUTUKE U
MacmTabupyeMoCTH;
pa3pabarbeiBaTh 0a3bl
JTAaHHBIX C Y9€TOM
HOpMaJIM3aIiH U
JICHOPMAJIH3aIliY TaHHBIX;
peammnzoBbiBath ETL/ELT
TIPOLIECCHI C
HCTIOJIB30BaHUCM
COBPEMCHHBIX
WHCTPYMEHTOB; BBITIOJIHSATh
3arpysKy, TpaHc(hOpManuio
1 OYHCTKY JaHHBIX U3
Pa3INYHBIX HCTOYHUKOB;
HACTpamBaTh M
ncnoib3oBaTh OLAP-kyObI
JUTE MHOTOMEPHOTO
aHaln3a JIaHHbIX;
MPUMEHSTh TEXHOJIOTHH
IIOTOKOBOHM 00paboTKH
JTAHHBIX B PEAJEHOM
BPEMCHH; HHTETPUPOBATH
XpaHWIniLe AaHHbIX ¢ BI-
n Al-cucremamuy;
pa3pabarsIBaTh U

PEUICHUC CTaHAAPTHBIX
MPaKTUYCCKUX 3aJ1av

BBIMOJIHEHHE PA0OT
B CPOK,
HIpPeIyCMOTPEHHBIN
B pabounx
poTrpamMMax

HEBBITIOJIHEHNE
paboT B cpoK,
IIPEeIyCMOTPEHHBIN
B pabodmx
porpaMmmax




rcnosbp3oBath SQL- u
NoSQL-3ampockr mist
aHaJIN3a JaHHBIX

BJaJeTh HaBBIKAMH
paboTHI ¢ PEISITMOHHBIMA U
HepemsnnoHHbIMUA CYB/]
(PostgreSQL, MongoDB,
Redis u ap.); cpencrBamu
BH3YaJIbHOTO
IIPOEKTUPOBAHUS CXEM
nanubix 1 ETL-npouieccos;
HHCTPYMEHTAMU
yIpaBJICHUS TIOTOKAMHU
nanubiX (Apache Kafka,
Spark Streaming, Airflow);
00JaYHBIMU TIATHOPMAaMU
JUTA XpaHEeHUS M aHAIIA3a
nmanabeix (Google BigQuery,
Amazon Redshift,
Snowflake); momxonamu
DevOps u CI/CD B
IpoLecce pa3BEPThIBaHUL
XPAHIWIUIL TaHHBIX;
METOJIAMH UHTETPaIIH
XPAHWIUIL C CACTEMaMHU
MAaIIMHHOTO O0YYeHNS;
TEXHOJIOTUSIMH
obecrnieueHHs
0e30macHOCTH,
MOHHTOPHHTA U ayJIUTa
JTOCTYTIA K TAaHHBIM

pelIeHne MPUKITATHBIX
3a71a4 B KOHKPETHOM
MpeIMETHOM 00J1acTH

BEITIOJTHEHHE padoT
B CPOK,
MpeayCMOTPEHHBIN
B pabounx
poTrpamMmMax

HEBBITTOJTHEHHE
paboT B CPOK,
MpeyCMOTPEHHBIHI
B pabodmx
IporpaMmMax

7.1.2. JTan NpoMe;KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTathl MpOMEKYTOYHOTO KOHTPOJIS 3HAHUM OIEHUBAIOTCS B CEJIBMOM
ceMecTpe it 0O9HON (HOpMBI 00YUIEHUS TIO0 IBYXOAITLHOM CHCTEME

«3a4YTCHO»,
«HEC 3a4YTCHO».

PesyabTaThl 00y4eHus,

XapaKTepusyouue Kpurepuu
Komnerenuust chopMHpOBARHOCTH P —— ATTecTOBaH He arTecToBan
KOMIIETEHIIMH
IK-4 3HATH IPUHIIUIIE] TeCT BBINOJIHEHME TecTa | B Tecte MeHee 70%

MOCTPOCHHUS U
APXHUTEKTYPBI XPAHUITHII]
nmansbix (Data Warehouse,
Data Lake, Lakehouse);
KJIACCU(UKALIAIO U
XapaKTePUCTHKH
coBpemennbix CYB/I:
pemsmuorHbe, NoSQL,
NewSQL; ocHOBBI
MIPOCKTHPOBAHUS CTPYKTYP
XPAHCHUS JaHHBIX: CXCMBI
«3BE3/1a», «CHEKUHKAY,
MTOJTXO/IbI K OpTaHU3aIuI
ETL/ELT npoueccos;
METOJIBI 1 HHCTPYMEHTEI
aHAJIMTHYECKOI 00paboTKH
nauueix (OLAP);
MIPUHLIUAIIBI TOTOKOBOM
00paboOTKH TaHHBIX U

Ha 70 u 6onee %

IMpaBUJIbHBIX
OTBCTOB




HHCTPYMEHTEHI stream
processing; ocOOeHHOCTH
00JIaYHBIX PEeIICHUN
XpaHEeHUS JaHHBIX U X
npuMeHeHus B 3agavyax 1U;
OCHOBBI 00ECTICYCHNUS
0e30macHOCTH,
LEJIOCTHOCTU ¥ KOHTPOJIS
JIOCTYTIA K TAHHBIM

YMeTh IPOCKTHPOBAThH
APXUTEKTYPY XPAHIIUINA
JTAHHBIX C Y4€TOM
TpeOOBAHUN K aHAUTUKE U
MacCIITaOUPyeMOCTH;
pa3pabarbsiBaTh 0a3bl
JTAaHHBIX C Y4€TOM
HOpMaJIM3aIiy U
JIEHOPMAJIH3aIiY TaHHBIX;
peanmzoBbiBaTh ETL/ELT
MIPOIIECCHI C
HCTOJIb30BaHUCM
COBPEMCHHBIX
WHCTPYMEHTOB; BBITIOJIHSATh
3arpysKy, TpaHC(POpMaIUIo
U OYKCTKY JJAaHHBIX U3
Pa3INYHBIX HCTOYHUKOB;
HACTpawmBaTh 1
ncnonb3oBaTh OLAP-kyObI
JUTE MHOTOMEPHOTO
aHaln3a JTaHHbBIX;
MIPUMEHSTH TEXHOJIOTHH
IIOTOKOBOI 00paboTKH
JTAHHBIX B PEAJEHOM
BPEMCHH; HHTETPUPOBATH
XpaHWInIle AaHHbIX ¢ BI-
u Al-cucrtemamu;
pa3pabaTeIBaTh U
HCI0Ib30BaTh SQL- 1
NoSQL-3ampockr st
aHaJIN3a JaHHBIX

TECT

BBIIIOJIHEHHUE TECTA
Ha 70 u 6ostee %

B Tecte MeHee 70%
MPABUIIBHBIX
OTBETOB

BJIa/IETh HABBIKAMH
paboThI C PENSAHOHHBIMU U
HepemsnnoHHbIMUA CY B/
(PostgreSQL, MongoDB,
Redis u ap.); cpencrBamu
BH3YaIIbHOTO
MPOSKTHPOBAHUS CXEM
nanubix 1 ETL-nponieccos;
HHCTPYMEHTAMU
YIpaBICHUS TOTOKAMHU
nanubix (Apache Kafka,
Spark Streaming, Airflow);
00JaYHBIMU TUIATHOPMAaMHU
JUISl XpaHeHHUS! M aHAJIN3a
nmanebIx (Google BigQuery,
Amazon Redshift,
Snowflake); moaxoaamu
DevOps u CI/CD B
IpoLecce pa3BEPThIBAaHUL
XPaHUIIHAII JTAHHBIX;
METOJIaMH UHTETPAIIH
XPaHMIHII C CHCTEMaMHU
MaITHHHOTO 00YYeHUS;

TECT

BBIIIOJIHEHHE TECTA
Ha 70 u 6osee %

B Tecte meHee 70%
MIPaBUIBHBIX
OTBETOB




TEXHOJIOTUSMHU
obecneueHus
0e30macHOCTH,
MOHHUTOPHHTA U ayUTa
JOCTYTA K TaHHBIM

7.2. IlpumepHblii NepevYeHb OIEHOYHLIX CPeACTB (THUIOBbIE KOHTPOJIbHBIE
3aJaHUsl WIH HHble MaTepuajbl, He0OXOAUMBbIEe [Jisl OLEHKHM 3HAHWIL,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJILHOCTH)

7.2.1. IlpuMepHbIii epeYeHb 3aJaHNI 1JI51 NOATOTOBKH K TeCTHPOBAHMIO

l.

Urto npencrapnser coboi xpanunuie gaHHbix (Data Warehouse)?
a) baza nis oneparuBHOM 00pabOTKH

b) UHTerpupoBaHHoe XpaHWINIIE JJI51 AHAJIUTUKA U OTYETHOCTH
¢) CYB/I niist BeO-IpHIIOKEHUMA

d) OnnaitH-MarasvH JaHHBIX

Urto xapakTepHo 1y1s apxuTekTypsl Data Lake?

a) TonbKO CTPYKTYpPUPOBAHHBIC TaHHBIC

b) XpaHeHue pasHOPOIHBIX JAHHBIX B CHIPOM BH/IE

¢) Tonbko SQL-3anpocsl

d) Tombpko MOTOKOBast 00OpabOTKa

B uém ocHoBHoe otiinure NoSQL ot pensitnonasix CYB/[?

a) Ilopaeprkka TpaH3akUuui

b) I'mOkasi cxeMa U MacIITAOMPYeMOCTh

c¢) UcnonwszoBanue JOIN

d) OTcyTCcTBHE UHIEKCOB

Kakast cxema MoJienupoBaHus UCIIOJb3YETCS B XpaHWIMINAX JAHHbBIX?
a) «3Be31a» M «CHEeKHUHKA»

b) 3NF

c) ER-mMonens

d) B-nepeBbs

Yro o3navaet ELT no cpaBaenuto ¢ ETL?

a) CHayasia 00y4eHue, I0TOM 3arpy3Ka

b) OnuH 1 TOT e TpoIIecce

¢) IIpeoGpa3oBanne NPOUCXOAUT B LEJI€BOM XPAHUIHILE

d) Mcnonp30BaHue IOTOKOB

Yrto takoe OLAP-ky6?

a) Apxutekrtypa objiaka

b) Bux 6a3bl JaHHBIX

¢) MHoroMepHoe npejacraBjieHne JaHHBIX IS AaHAJTUTUKHA

d) Meton xpanenust JSON

Kaxoit HHCTpyMEHT UCTI0JIb3yeTCs JIJIs1 TOTOKOBOM 00paOOTKHU TaHHBIX?
a) PostgreSQL

b) Apache Kafka

c¢) Tableau

d) HDFS




8.

9.

10.

Kakoit u3 cnemyronux siBiaseTcs: 00JaYHBIM XPAHWIAIIEM JaHHBIX ?
a) MySQL

b) Amazon Redshift

c¢) Apache Spark

d) DVC

Uro takoe Lambda-apxutekrypa?

a) Apxurextypa GPU

b) O0bennHeHHe NAKETHONH M MOTOKOBOI 00pPadOTKH TaHHBIX
¢) [Tapamnensusiii SQL-3anpoc

d) O6paboTka TOIBKO B TAMSTH

Kak ucnosp3yercsa xpaHwInILEe AaHHBIX B cuctemax MIN?

a) TonbKoO 171 JIOTOB

b) [ns Tpan3akuuit

¢) /151 moAroTOBKHU M XpaHEeHHUs 00JIbIIUX 00y4arouux HA00poB
d) Tonpko 17151 BU3yanu3aiuu
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l.

V¥ Bac ectb gannbie B 3NF. UTo HyXHO caenath 1Jisl CO3/1aHus
aHAJUTHYECKON MOJEIHN?

a) JloGaBUTh MHIEKCHI

b) [IpumMeHUTH perysipu3anio

c¢) JleHopMaan3oBaTh U NOCTPOUTH CXEMY «3Be3/12»

d) Pa30ute Ha mapTuiuu

W cTOYHUK JaHHBIX OOHOBIISETCS €KEAHEBHO. UTO Jydllle HCIOIb30BaTh?
a) ApXUBHpOBaTh BPYUYHYIO

b) Beirpy3uts pa3 B mecsil

¢) Hacrpours e:xxenneBubiii ETL-npouece

d) CoxpanuTts B Excel

HyxHo arpernpoBaThk npoJaxu no Mecsuam. UYto mpuMeHuTs?

a) JOIN

b) GROUP BY u SUM()

c) WHERE

d) SELECT *

IToTok 3aka30B 10oKeH 00padaThIBaTHCS B pealbHOM BpeMEHU. UTo
UCIIOJIb30BaTh?

a) PostgreSQL

b) Apache Kafka + Spark Streaming

c) Google Sheets

d) OLAP

Xpanunuiie paboTaeT MeJICHHO U3-3a 00IbIIOr0 00bEMa. UTo momMosxeT?
a) [lapTunuoHUpoOBaHMe TAOJIMI

b) Yanenue Bcex CTpok

¢) YBenuuenue Oydepa

d) Ucnonws3zoBanue Python



10.

Kaxkoit uHCTpyMeHT MOHUTOPUT coctosinue ETL-nponeccon?
a) PowerPoint

b) Apache Airflow

c) Word

d) Excel

Kaxk onpenenuts, uro nmpousomién schema drift?

a) Ommuoka B Opaysepe

b) HecoBnagenue 0:kuaaeMoil CTPYKTYPbI JaHHBIX M (PaKTHYECKOM
c¢) M3meHenue naposis

d) Poct CPU

Kak yckopuTb OTUETHI 110 arperupOBAHHBIM JTaHHBIM?

a) llocrpours OLAP-ky0OBI

b) [lepenucatp Bce 3ampockl

¢) Yaanuth GUIbTPHI

d) XpanuTs B txt-aitnax

Hy>XHO HacCTpOUTh pEIIMKALMIO TaHHbIX. UTO UCIIONB30BATh?
a) CDC (Change Data Capture)

b) Tpurrepsi

¢) SQL-3ampoc

d) JOIN

[Tpu pabote ¢ BigQuery Bbl 3ameTuinu poct 3arpaT. Kak ontumMusupoBaTh?
a) YBEJIUYUTh TaliMayT

b) Bei0uparth T016K0 Hy:KHbIe m0Js1 (SELECT)

¢) JybmmpoBaTh TaOIHIIBI

d) [Tepecoznats 6a3y
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l.

Bam Hy»XHO OpraHu3oBaTh OTYETHOCTh MO PO3HUYHBIM IpoAaxam. C uero
Hayatb?

a) HapucoBatb oT4ET

b) ITocTpouTh XpaHUWIMILE C TEHOPMAJIM30BAHHOM MoeabI0 1 OLAP-
KyOoM

c¢) Kynuts Excel

d) Hactpouts Flink

baHK XoueT aHaIM3UPOBAaTh ITOBEJAECHHUE KIIMEHTOB B PEAJIbHOM BPEMEHH.
Yro ucnoab3oBaTh?

a) PostgreSQL

b) Kafka + Flink nan Spark Streaming

¢) Xpanmnutie B Excel

d) l'ucrorpammy

Kommnanus cobupaet nannbie ¢ [oT-narunkos. Kak XpaHute n
aHAIM3UPOBATh?

a) XpaHujuiue + mnoTokoBasi 00padoTKa + arperauuu

b) JSON-aiins



c¢) ER-nuarpamma
d) Email-oTuéTthl
4. HeoOxoanMo moaArotoBuTh ganuele 111t ML-monenu. Uro ucnonp3oBars?
a) OLAP-ky0
b) ETL/ELT + xpanujuiue
¢) MDX-3ampoc
d) Google Docs
5. B npoexkre ucnons3yerca Snowflake. Kak moctpouts oT4ET 1o noxomy?
a) Jupyter Notebook
b) JSON
¢) SQL-3anpoc ¢ arperatamu + BI-uncTpymenT (Hanpumep, Tableau)
d) Word-daiin
6. Ilpuié€n HOBBIN UCTOYHUK NaHHBIX. YTO fAenaTh?
a) IIpoanaausupoBats cTpyKTYpYy M 00HOBUTH ETL
b) Ynanuts cTapeie JaHHbBIC
c¢) Usmenuts CPU
d) IlponycTuts 3arpy3Ky
7. Kaxk unrerpupoBath xpanwiuiie ¢ Power BI?
a) Uepes daiin
b) Uepe3 npsaimoe noakaodenue (DirectQuery njim uMmnopr)
c¢) Uepes e-mail
d) Yepes rpaduk
8. TpeOyercsi cpaBHUTH MPOAAKH B PA3HBIX perHOHAX. UTO MPUMEHUTH?
a) JOIN
b) OLAP-anau3 ¢ paspe3aMu 10 peruoHam
¢) Hopmanu3zanus
d) INSERT
9. Komanna MU xouer goctyn K JaHHBIM JiJ1s1 0OydyeHust mojenu. Yro
caenarb?
a) Y 1anuTh 4acTh TAHHBIX
b) IloAroTOBUTH BHIOOPKY M3 XPAHUJIHINA C HY>KHBIMU MOJISIMH 1
MeTKAMU
c¢) Hactpouts oTuer
d) Jlate Excel
10. PykoBOACTBO IPOCUT NPOTHO3 HA OCHOBE UCTOPUUYECKUX JNaHHBIX. UTO
nenarh?
a) [locTpouTh XpaHUIUIIE 3aHOBO
b) BeIrpy3urh ucropuuyeckue J1aHHble u nepeaars B ML-cucremy
c¢) Hapucosars rpadux
d) I3MeHuTH JTOTHH

7.2.4. IlpumepHbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

1. UYrto takoe xpanwimiie n1aHHbIX (Data Warehouse)? B uém ero otnuuue ot
TpPaH3aKIMOHHBIX 0a3 TaHHBIX?



2. Onwummure pa3HuIy Mexay apxurektypamu Data Warehouse u Data Lake.
Kakue ocobennoctu y Lambda u Kappa apxurextyp?

3. Yewm ommuatorcs pensitinonHbie, NoSQL n NewSQL CYB/I? B kakux
ClIy4asix MPUMEHSIETCS Kaxaas U3 HUX?

4. Yro Takoe HOpMaNU3ALMs U IeHOpManu3aus JaHHeIX? B uéM pa3nuia
MEXIY CXEMOM «3BE3/1a» U «CHEXKUHKA»?

5. B uéwm pazuuna mexxny ETL u ELT npoueccamu? Kakue ”HCTpyMEHTHI U
IPAaKTUKU HanOoJiee YacTo UCTIOIb3YOTCS?

6. Yro takoe OLAP? Kakue npenmyIiecTa npeaocTaBiIsieT MHOTOMEPHAs
aHanutuka (KyOsl, arperaun, MDX)?

7. Kakue TeXHOIOTUY UCTIONIB3YIOTCS JJISI IOTOKOBOM 00pabOTKM JaHHBIX U
KaK OHM UHTETPUPYIOTCS C XPAHWIUAIIAMU ?

8. Kakue 0coOEHHOCTH U TPEUMYIIECTBA UMEIOT OO0JIaYHbIE XPAHUIHUIIA
JTaHHBIX, Takue kKak Amazon Redshift, BigQuery, Snowflake?

9. Kak xpaHunuiia TaHHbIX IPUMEHSIOTCSI B CUCTEMAaX UCKYCCTBEHHOTO
MHTEJUIEKTa U OOJbIINX JAHHBIX?

10. OnuiuTe NOJHBIN )KU3HEHHBIN LUK TaHHBIX B XPAaHUJIUIIIE: OT
MOCTYIJICHUSI MICTOYHUKOB JI0 aHAJIMTUKU U Ucmoib3oBanusi B UN.

7.2.5. IlpumepHbIii NepevyeHb BOMPOCOB ISl MOATOTOBKHU K IK3aMEHY
He npenycMoTpeHO yueOHBIM TUIAHOM.

7.2.6. MeToauka BbICTaBJICHUSA OLICHKH npu NPOBeACHUH
NPOMEKYTOYHOM aTTeCTANMHU

3aueT MPOBOAUTCS MO TeCT-OMieTaMm, KaXIbli M3 KOTOPHIX conxepxut 20
BonpocoB. Kaxplii nmpaBuIbHBIA OTBET Ha BOMPOC B TECTE OLleHMBaeTcs 1 Oammom.
MakcumanbHOE KOJTUYeCTBO HaOpaHHBIX 0autoB — 20.

1. Onenka «He 3auTeHO» CTaBUTCS B Cilydae, €Ciu CTyAeHT HaOpai meHee 15
OaJLIoB.

2. OneHka «3auTeHO» CTAaBUTCS B cllydae, €CJIM CTyJIeHT Habpan oT 15 mo 20
OaJIIoB.

7.2.7. IlaciopT OLIEHOYHBIX MATEPHAJIOB

Koxa xonTpompyemoit
Ne KonTposmmpyembie pa3aesibl A po-mpy HaumenoBanme
KOMIIeTeHIIUH (WJIN ee
n/n (TeMbl) TUCUUTJIMHBI OLICHOYHOI'0 CPeACTBA
4acTH)
Beezienne B XpaHuIMIa TECT, CTaHIapTHbIE
1 JTAaHHBIX . TIOHATHE, YBOJIOIINS, ITK-8 IpaKTHYECKHE 3a/a4H,
apXI/ITeKTypBI IMPUKJIaHBIC 3a1a9n
Apxurekrypa Data
Warehouse n Data Lake. TCCT, cranjapTHeIe
2 ITK-8 [IPAKTUYECKUE 3a]1a4H,
Lambda u Kappa
MPUKJIaAHBIC 3aJa41
APXUTEKTYPHI
0630p coBpemennsix CYB/I; TECT, CTamapTHbie
3 pensiuronHsie, NoSQL, IIK-8 NpaKTHYECKHUE 3a/1a4H,
NeWSQL MPUKJIagHbIE 33191
TECT, cTaHIapTHBIC
4 MoenpoBaHue JaHHbIX: T1K-8 » CTanap
MPaKTUYCCKUEC 3aJ1a4H,




HOpMaJ'II/ISaHI/ISI, MPUKJIaAHBIC 3aJa4n
JEHOpMAaJU3aIlsl, CXEMbI
"3pe3ma", "cHexxuHKa"
ETL/ELT npoueccs: TECT, CTaHAapTHHIE
5 WHCTPYMEHTHI, MPAKTUKH, [TK-8 TIPAKTHYECKHUE 3a/1a4H,
CHeHapI/II/I IMPUKJIaTHBIC
OLAP u anamntnueckas TECT, CTaHapTHbIE
6 o0paboTka: KyObl, arperamum, TIK-8 IpaKTHYECKHE 3a/a4H,
MDX MPUKIIAAHBIC 331a4H1
[TotokoBas 06paboTka TECT, CTaHAapTHBIE
7 nanubIX: Apache Katka, Spark ITK-8 IpaKTHYECKHE 3a1auH,
Streaming, Flink NPUKIIAJHBIE 332490
OO6rauHbIe XpaHUTUIIA TECT, cTaHiapTHbIE
8 ma"ubeIx: Amazon Redshift, TIK-8 IpaKTHYECKHE 3a/a4H,
Google BigQuery, Snowflake TNIPUKJIAJIHBIC 331491
XpaHunuuia JaHHbIX B
CHCTEMaX HCKYCCTBEHHOTO TCCT, cratiapTHEIe
9 IIK-8 NpaKTHYECKHE 3a/1a4H,
HMHTEIIJICKTA U aHAJIUTHKE B
OO0JIBIINX TaHHBIX

7.3. MerToauyeckue MaTepHaJIbl, ONpeAesiOlIHe MPoUeIypPbl OLEHHBAHUS
3HAHUH, YMEHHNIi, HABBIKOB M (MJIM) ONBITA 1eATEJbHOCTH

TectupoBaHue ocymecTBIseTcs, MO0 MPU MOMOIIM KOMITBIOTEPHON CHCTEMBI
TECTUPOBAHUS, JIMOO C HCIOJIB30BAaHHEM BBIIAHHBIX TECT-3a/laHU Ha OyMa)KHOM
Hocutene. Bpemsi tectupoBanusi 30 MHH. 3aTeM OCYILECTBIISIETCS MPOBEpPKa TECTa
’K3aMEHATOPOM M BBICTABIIAETCS OLIEHKA COTJIACHO METOJUKHU BBICTABJIICHUS OLICHKU
IpY IPOBEICHUH TPOMEKYTOUYHON aTTeCTallUN.

Pemenne craHmapTHBIX 3a4ad  OCYIIECTBISETCS, MO0 TMpU  TOMOIIU
KOMIBIOTEPHON CHUCTEMBbI TECTHPOBAHUS, TUOO C UCMOIH30BAHUEM BBIJAHHBIX 3a7a4
Ha OymakHOM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYLIECTBIISETCS
IpOBEpKa pEeLIeHMs] 3aJady H5K3aMEHAaTOPOM M BBICTABISAETCS OLIEHKA, COIJIACHO
METOJMKH BBICTABJICHUS OLICHKH MPHU MPOBEACHUH MPOMEKYTOYHON aTTeCTallUU.

Pemenne mnpukmagHbIX 3a7ad  OCYIIECTBISIETCS, JUOO TMpPH  HOMOIIH
KOMIBIOTEPHON CHUCTEMBbl TECTHPOBAHUS, TUOO C MUCIOJIH30BAHUEM BBIJAHHBIX 3a7a4
Ha OymakHoM Hocutene. Bpems pemenust 3amad 30 MuH. 3aTeM OCYIIECTBISETCA
NpOBEpKa pEIIeHHUs 3aJad4 HSK3aMEHATOPOM M BBICTABISETCS OICHKA, COTJIACHO
METOAMKH BBICTABJICHHSI OILICHKH ITPH MTPOBEACHUN IIPOMEKYTOUHON aTTECTaIUH.

8. YYEBHO-METOANMYECKOE U HTHPOPMAILIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

8.1. Ilepeyenbp y4yeOHOH JUTEpPaTypPbl, HEOOXOAMMOM JJA  OCBOEHMS
AUCUMILTHHBI

1. Hopryuun, C. W. PazpaboTtka uH(POpPMALMOHHO-aHATUTUYECKUX CHUCTEM
yuebHoe nocobue : B 2 yactsiax / C. M. Hosryuun, K. B. banaun. — Mocksa :

PTY MUPDA, 2023 — Yacts 1 — 2023. — 80 c. — ISBN 978-5-7339-1935-
5. — Tekct : anexkTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAS] CUCTeMa. —



URL: https://e.lanbook.com/book/382697. — Pexum moctyma: ajis aBTOPHS3.
I10JIb30BAaTEIIEH.

2. JlumanoBa, N. A. Hudopmarmonusie TexHonoruu. llomnepikka NPUHSTHS
pemenus. O6paboTka naHHbIX : yueOHoe mocodue / . A. Jlumanona, O. lO.
Unesamenko, E. E. AuapuanoBa. — Cankt-IlerepOypr : CIIOI'YT um. M.A.

bonu-bpyesuua, 2013. — 52 c¢.— Tekct: »snekTpoHHbll / JlaHb
AIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/180193. — Pexum mgocTyma: najs aBTOPHS3.
II0JIb30BATENIEH.

3. Tanunos, H. I'. TexHOJIOTMM MHTEIUIEKTYaIbHOTO aHAIM3a JAaHHBIX : yueOHOe

nocooue / H. I'. Tanunos. — Kazaup : KHUTY-KAU, 2020. — 308 ¢. —
ISBN 978-5-7579-2488-5. — Tekct : 31eKTpOoHHBI // JlaHb : 37I€KTpOHHO-
oubmmoteunast cuctema. — URL: https://e.lanbook.com/book/193530. —
Pexxum focTymna: jis aBTOpHU3. MOJIb30BATEIICH.

8.2. Ilepeyenp HHPOPMANMOHHBIX TEXHOJOIHIl, HCIOJb3yeMbIX IpH
OCYLIECTBJIECHMH 00pPa30BaTeJbHOI0 Mpouecca Mmo AUCHUILIMHE (MOAYJII0),
BKJIKOYAsl MepevYeHb JHIEH3MOHHOI0 IMPOrpaMMHOr0 odecneveHus,
pecypcoB HH(OPMAIMOHHO-TEJICKOMMYHUKAUOHHON ceTu «UHTEepHeT»,
COBPEeMEHHBbIX NnpodeccHOHANBHbIX 0a3 JaHHBIX M HMH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

ba3bl maHHBIX U TOMCKOBHIE CUCTEMBI:

— AIIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKONU JJOKYMEHTAIIUU
http://docs.cntd.ru/

— nouckoBas cucreMa SAnaexc https://www.yandex.ru/

— nouckoBas cucrema Google https://www.google.ru/

— 0a3a 3HAHWM DHIUKIOTIEANS aHan3a JIAHHBIX
http://www.machinelearning.ru/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

JIeKIMoHHAas ayIuTOpHUs C MPOEKLIMOHHBIM O0OpPYIOBAaHUEM, KOMITbIOTEPHBIM
KJIacC € 10CTynoM K cetu «MHTepHeT.

10.METOANYECKHUE YKA3ZAHUSA U1 OBYYAIOIIIUXCA 11O
OCBOEHMIO JUCIIUITJINHbBI

[To nucrunmuHe «CoBpeMEHHBIE XPAaHWIMINA JAHHBIX)» YUTAIOTCS JIEKIIHH,
POBOJATCS TabOpaTOPHBIE PAOOTHI.

OcHOBOI U3yueHUs] TUCHUILIMHBI ABISIOTCS JEKIMH, HAa KOTOPBIX U3JaraloTcs
Hanbosiee CYIIECTBEHHbIE M TPYAHBIE BOMPOCHI, a TaKXE BOMPOCHI, HE HAIIEIIINE
OTpa)XE€HUs B yUeOHOU JUTEpaType.

JIaGopatopHbie paOOTHI BHIOJTHSIOTCA Ha J1IAOOPATOPHOM OOOpYIOBAaHUHU B
COOTBETCTBUU C METOJIUKAMHU, TPUBEICHHBIMH B YKa3aHHIX K BBIIIOJHEHHUIO padoT.



bonbiioe 3HaueHue 10 3aKPCINICHUIO U COBCPIICHCTBOBAHUIO 3HAHUU HUMEET
CaMOCTOATCIIbHAA pa60Ta CTYyACHTOB. I/IH(bOpMaHI/IIO O BCCX BHIAAX CaMOCTOSITEJIbHOM
pa6OTBICTYHCHTLIHOquaKHTHaBaHHTHHX.

OcBocHue JUCHUIIJINHBI OICHHUBACTCA Ha 3a4CTC.

Bunx yueOnbIx
. J1eATebHOCTh CTYICHTA
3aHATUHN
Jlexnusa Hanucanne KoOHCIEKTa JEKUUK: KPATKO, CXEMATHUYHO, MOCJIEI0BATEIBLHO

(UKCUPOBATh OCHOBHBIC MOJIOKEHUS, BBIBOJIBI, (POPMYITHPOBKH, 000OIIICHHS;
MOMEUaTh BaXKHBIE MBICITH, BBIJICISITh KITFOUEBBIE CIIOBA, TepMUHKL. [IpoBepka
TEPMHUHOB, TOHATHI C TOMOIIBIO SHIIUKIIONEINM, CIIOBAPEH, CIPAaBOYHUKOB C
BBIMICHIBAHUEM TOJIKOBaHUU B TeTpaab. O003HAUCHHE BOIIPOCOB, TEPMUHOB,
MaTepuana, KOTOpble BBI3BIBAIOT  TPYAHOCTH, TMOMCK OTBETOB B
peKoMeHayeMou smreparype. Ecim  camMoCTOATENBHO HE  ynaercd
pa3zo0parbcs B Marepuaie, Heo0XoauMo chOpMyIUpOBaTh BOIPOC U 3a/1aTh
MPETOAABATEIIO Ha JICKIIMH WM HAa TPAKTUYECKOM 3aHSTHH.

JlaGopaTopHas JlaGopaTopHbie pabOTHI TO3BOJSIOT HAYYUTHCS NMPUMEHSITH TEOPETUUYECKHE
pabota 3HaHUS, MOJTYYEHHbIC Ha JIGKIUU TPU PELUICHUN KOHKPETHBIX 3a1a4. UToObI
HanOoiee pAlMOHAIPHO W TIOJIHO HCIOJB30BaTh BCE BO3MOXKHOCTH
7a00paTOPHBIX JJIsl MOJATOTOBKM K HMM HEOOXOJUMO: CIEeNyeT pazodparthb
JEKIHI0 1O COOTBETCTBYIONIEH TEME, O3HAKOMHTCS C COOTBETCTBYIOIIUM
pa3zienoM y4yeOHUKa, NpopabOTaTh JOMOJHUTEIBHYIO JHTEpaTypy H
VCTOYHHKH, PEIIUTh 337a49H U BBIIOJIHUTD APYTHE MMChMEHHBIC 3aJaHHsI.

CamoctosrenpHas | CamocTosiTenbHas paboTa CTYJIEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHUIO
pabora ydeOHOro  Marepuajga ¢ pPa3BUTHIO  HAaBBIKOB  CamMOOOpPa30OBaHUS.

CamocTtosTenbHas paboTa mpeanoiaraeT ClIeyIIne COCTaBISIONIUE:

- pabora ¢ TekcTamu: y4eOHWKaMH, CIPAaBOYHUKAMH, JOTOJTHUTEILHOU

JTUTEPATYPOi, a TaKXKe MPOPaOdOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHHUE JIOMAITHHUX 3a/IaHUI U pacueToB;

- pa60Ta Haa TCMaMu IJIl CaMOCTOATCIIbHOI'O U3YUYCHUS

- ydacTue B paboTe CTyIeHYECKUX HAYUYHBIX KOH()EPEHINH, OIMMITHA]T;

- IOJArOTOBKA K ITPOMEKYTOYHON aTTECTALUU.

IToaroroBka x ['OTOBUTBCSI K TPOMEKYTOUYHOW AaTTECTAlMH CIEAYeT CHUCTEMATHYECKU, B
MIPOMEXKYTOUHOM | TEYEHUE BCEro cemecTpa. MIHTEHCHMBHAs MOJATOTOBKAa JOJKHA HA4YaThCsl HE
aTTecTaluu MO3/IHEEe, YEM 32 MECAII-TIOJITOpa /10 MPOMEXKYTOUYHOW arrectanuu. J[aHHbIe

nepe]] 3a4eToM Tpu JHS dPPEKTUBHEE BCETO MCIOIb30BaTh ISl TOBTOPCHHUS
Y CHCTEMaTU3allMK MaTepuaa.
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