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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[lenpto ocBOeHMS Y4eOHOM aucHMIUIMHBI (Moayns) «WHpopmarmoHHbIe
XpaHWIUIA ¥ AHAJIATHYECKHE CHUCTEMBD» SBIISICTCA IOJyYEHHUE CTYACHTAMH
3HAHUM O TPUHIMNAX TIOCTPOCHUS HWH(GOPMANMOHHBIX  XPAaHWIHUIL |
nHpopmarmonHo-aHamuTudeckux cuctem (MMAC) Ha OCHOBE XpaHWIHIN JAaHHBIX,
ATanax MOCTPOCHUS XPaHWIMIL JAHHBIX, MOJENSAX aHajdu3a W MPEeACTABICHHUS
nanubix B MAC, a Takxke 00 ucnosib3oBaHuu HHPopManoHHbIX XpaHuwiuin 1 UAC
Ha >KEJIE3HOIOPOKHOM TPAHCIIOPTE.

B pesynbrare wu3ydeHUs OUCHMIUIMHBI CTYACHTBl JIOJDKHBI TMOJYYUTh
HE00XO0AMMbIE 3HaHHUS 00 OCHOBAX TEOPUU XPAHWIIUIL TaHHBIX, TeXHOoIoruu OLAP
U MHTCIUICKTYaJIhbHOTO aHali3a JaHHBIX, O NMPHUMEpPax AHAIUTHYECKHX CHCTEM,
MMOCTPOEHHBIX Ha M3yYEHHBIX TPUHITMIIAX U HUCIIOIL3YEMbIX Ha TpaHcmopTe. Kpome
TOTO, CTYACHTHl JIOJDKHBI OBJAJCTh 0a30BBIMH HABBIKAMHU MAaHHUMYJSIUUA C
HabopaMu JaHHBIX C TTOMOIIBIO si3bika U Python u Oubnunoreku Pandas, a Takxke
3HAHUSIMU 10 TIOCTPOCHUIO0 MH(GOPMAIIMOHHBIX XPAHWIUI JIJIS 1IeJIed MOIIEP>KKH
NPUHSATHUS pelleHu u odecreueHns PyHKIIMOHUPOBAHUS AaHATTMTUYECKUX CUCTEM.

JlucrunimHa TpeqHa3HadeHa I TOJMyYeHHs] 3HAHUH W PEIICHUS
clenyomux — mpodecCHOHANbHBIX  3ama4 (B COOTBETCTBHM C  BHJIAMH
NESATEIIbHOCTH):

[TpOeKTHO-KOHCTPYKTOPCKAS AEATEITHHOCTD:

* IPEIIIPOCKTHOE O0CIe0BaHNE (MHXKUHUPUHT) O0BEKTa MPOSKTUPOBAHUA,
CHUCTEMHBIM aHAIHM3 IPEAMETHON 00JIaCTH, NX B3aHMOCBSI3CH;

* TEXHUYECKOE MPOEKTUPOBaHUE (PEUHKUHUPHUHT);

* paboyee MPOCKTUPOBAHHUE;

* BBIOOP MCXOJIHBIX JTAHHBIX IS IPOSKTUPOBAHUS.

Hay4dHo-uccienoBarensckas AesITCIIbHOCTS:

* cOOp, aHaM3 HAYYHO-TEXHUYCCKON HH(POPMAIMK OTECYSCTBEHHOTO U
3apy0OeKHOTO OMBITA [0 TEMATUKE UCCIICIOBAHMUS.

2. [Inanupyemble pe3yabTaThl O0yUeHUs MO0 AUCLUILTHHE (MOAYIIO).

[lepeyens (GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbHOM
nporpamMmsbl (KOMIIETEHIIUI) B pE3ybTaTe 00yUeHHUs 10 AUCHUILUIUHE (MOIYIIO):

OIIK-2 - CnocobeH TIOHMMATh TMPUHIUIBI PabOThl  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH M TIPOTPAaMMHBIX CPEJICTB, B TOM YHCIIEC
OTEYECTBEHHOTO TMPOM3BOJCTBA, M WCIOJIB30BaTh WX TMPH PEIICHUU 3a7aad
po(heCCUOHATTLHON e TeIbHOCTH;



IIK-6 - CnocoGeH pa3pabaThiBaTh CTPYKTYpHbIE KOMIIOHEHTBI 0a3 JTaHHBIX
KaK COCTaBHOM 4YacTH WMH(POPMALMOHHON CHCTEMBI, BKJIIOYAs pPa3BepThIBAHUE,
CONPOBOXKIICHHE, ONITUMH3ANNIO (PYHKITMOHUPOBAHMUSL. ;

IMIK-12 - CroocobeH MNPOEKTUPOBATh CHUCTEMBI MOJACPKKH TMPUHITHS
pEIIEHHIA TIPH YIIPABICHUHN TPAHCIIOPTHBHIM KOMITJICKCOM.

OOyueHnue 1Mo JUCIUIUTHHE (MOTYIIIO ) TIPEIIToIaraeT, 4YTo 1Mo ero pe3yabTaTaM
oOydaromuiics: Oyaer:

Ymerb:

-IPUMEHATh COBPEMEHHbIE pPa3pabOTKM W TEHAEHIUMM B o0iactu
npoektupoBanus [10 B npodeccuoHanbHON JesITENbHOCTH;

-IIPUHUMATh OOOCHOBAHHBIN BHIOOP THUIA XPAHUJIUIIA U €r0 APXUTEKTYPHI;

-IPOEKTUPOBAaTh BUTPUHBI J@HHBIX M 00JIACTU XpaHWIMIIA JIAHHBIX,
ONTHUMH3UPOBATh UX CTPYKTYPY C YUETOM OCOOCHHOCTEH pelaeMoi 3a1auu.

3HaTh:

-pOJIb JaHHBIX M AaHAIUTHKUA B OM3HEC-TIpOoIeccax MpeapusIThs;

-Ha3HAYCHHUE U OTJINYKS 0a3 JaHHBIX U MH(POPMAITMOHHBIX XPaHUJIUIIL;

-KJIACCUYECKUE W COBPEMEHHBIEC MOJXOAbl K MPOCKTUPOBAHUIO XPAaHHUJIHIILL
JTAaHHBIX;

-IIpUEMBI TIPOCKTUPOBAHUS MOJIEJIEH TaHHBIX, 00ECTICYMBAIOIINE PA3IMUHbIE
CBOMCTBA MH(DOPMALIMOHHBIX XPAHUJIUIIL

Baagers:
-HaBBIKaMHU PaOOThI C THCTPYMEHTAMU WHTETPALIMU U YTIPABIICHUS JaHHBIMH;
-HaBbIKaMu noctpoenust ETL-npoueccos.

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJisA) coctaBisieT S5 3.e. (180
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorMYecKUMHM  padOTHUKaAaMU U (WIKM)  JHIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
U MIPOBEICHUH YUEOHBIX 3aHATUM:

. KomnaecTBo yacoB
Tun y4eOHBIX 3aHITHI

Bcero | Cemectp Ne8

KonrakTHas paboTa Ipu npoBeleHUN YUeOHBIX 3aHATHI (BCEro): 70 70

B toMm uncie:




3aHATUA JEKLHOHHOTO TUIIA 40 40

3aHATHS CEMUHAPCKOTO TUTIA 30 30

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENBbHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMbBIMH K peaTn3aliu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCJIOBUSIX, NpPU MPOBEACHUU
IPOMEKYTOUHOM aTTecTanuu coctapisier 110 akagemuyeckux vaca (oB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM OOy4€HHH, 00bEeM NUCIUILUIMHBI (MOIYs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENIBHOM padOThl 00yYaroIuXcs, a Takxe B popme
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, PUBJIEKAEMBIMH K peaiM3aliy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHSA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COEPKaHNE
/1

1 3BOJ'IIOI_II/I$I APXUTCKTYPbI aHATUTUYCCKUX CUCTEM.
PaccmarpuBaemble BOIIPOCHL:

- 9BOJIIOIUS APXUTEKTYP aHATUTHYECKUX CHCTEM;

- eMHas 0a3a JaHHbBIX;

- ETL;

- BUTPHUHBI JaHHBIX;

- OLTP u OLAP.

2 | XpaHWIWIIe JaHHBIX KaK KJI1acC HH(POPMAITMOHHBIX CHCTEM.
PaCCManI/IBaCMLIe BOIIPOCHI:

- POJIb XpaHWIHNINA TaHHBIX B OM3HEC-TIpOLIeccax MPEeANPHATHS;

- OMPCACIICHNUE XpaHUINIIA llaHHBIX/ " €TO HA3HAYUCHHUC,

- OTJIMYMS OT Oa3bl JAHHBIX,

- HOpMaJIn3anusa U A€HOpMaIn3alusa CXEMbl JaHHBIX.

3 |Kiraccuueckue moaxoapl K IPOSKTHUPOBAHUIO XPAHWIHINA. MHOTOMEPHOCTD JTAHHBIX.
PaccmarpuBaeMbie BOIPOCHI:

- MHOTOMEPHOE IIPEICTABICHAE TaHHBIX;

- CIT0COOBI MIPEICTABICHHUS MHOTOMEPHBIX TAHHBIX;

- KJIaCCHYECKUE MOJIENH JaHHBIX «3Be3aa» U «CHEeKUHKAY,

- tect FASMI,

- 6azoBele onepanun OLAP;

- «Co3Be3aus».




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

ApPXUTEKTYpHBIE TOAXO/bI K MPOEKTUPOBAHUIO XPAHIIIHILIA.

PaccmarpuBaeMblie BOpOCHI:

- KopropaTuBHas HHpOpMaMoHHas (padprka, MOJX0/] K MPOSKTUPOBAHHMIO XPaHWIUILA JaHHBIX 10 buity
HNumony;

- XpaHWINILE JTAaHHBIX C apXUTEKTYPO#l MIMHBI, MOAX0/] K MPOEKTUPOBAHHUIO XPAHUIIUIIA JaHHbBIX 0 Panbdy
Kumbamty, ELT.

Krnaccudukanust “CTOYHUKOB JAHHBIX JUTSI XPAHWIHINA U CIIOCOOBI HHTETPaIliU.
PaccmatprBaeMbie BOTIPOCHL:

- IJIOCKUe (aliIpl pa3IHYHBIX (POPMATOB, IIEPEKIATINKH, PETIO3UTOPHN XPAHCHUS,

- pemsironHsle CYB/;

- On-line cooOmIeHNS U MEHEIKEPhI OUePE/ICii;

- Web-cepBuchr;

- HECTPYKTYPHUPOBaHHbBIC HCTOYHUKH HH(POPMALINY;

- BUTPHHBI JAHHBIX XPAHUIIHIIIA;

- PY4YHO BBOJ 1aHHBIX.

O6nactu xpanwiuiia fasHeix. Ctpykrypa ETL-niponieccos.
PaccmarpuBaembie BOIPOCHI:

- 3agaun ETL-nponeccos;

- COCTOSIHME JaHHBIX Ha pa3HbIX atanax ETL;

- MHCTPYMEHTBI IOCTpOoeHMs U BbinoaHeHus: ETL-niponieccos.

COBpeMeHHHe TCHACHIINN B obiactu MMPOCKTUPOBAHUA XPAaHWUIIUII JAHHBIX. I'ubOkue

METOHOJIOTUU ITOCTPOCHUS ACTAILHOTO CJIOSA JAaHHBIX.
PaccmarpuBaemblie BOIIPOCHL:

- OJXO0J] K OpTaHM3aIMK XpaHWINIIA B BHJE o3epa naHHbIX (Data Lake);

- IPOEKTUPOBAHNE XPAHWININA JaHHBIX C IPUMEHeHHeM noaxoaa Data Vault;

- MPOEKTUPOBAHKE XPAHWIAIIA JAHHBIX ¢ AKOpHOU Moenbio (Anchor Modeling).

HekoTopsie m1abaoHbI NPOEKTUPOBAHUS MOJIETICH TaHHBIX XPaHWIUIIA.
PaccmarpuBaemble BOIPOCHL:

- mogensb Entity-Attribute-Value;

- Mepapxusi 1 Knaccu(puKaTopsbl;

- TUIBI MEJJIEHHO MEHSIOIIUXCS N3MEPEHHH;

- OM3HEC-UCTOPHS M TEXHUYECKas UCTOPHUS TaHHBIX;

- ONTUMH3ALMS JIOCTYIA K OBICTPO PacTyIIUM N3MEPEHHUSIM.

Crioco6s1 o6ecrieueHrst HE0OOX0IUMOTO YPOBHSI MPOU3BOIUTEILHOCTH aHATUTHYECKUX
CHUCTEM.

PaccMaTpuBaembie BOIPOCH:

- Tpe6OBaHI/IH, NMPEABABIIICMBIC K aHAJIUTUICCKHUM CUCTEMAaM U CUCTEMaM o6ecnequmI JaHHBIMU,

- In-memory-Beruncnerns, ocobeHHOCTH paboTh! In-memory cucrem;

- O630p pasnoBugHocteit CYB/I.

10

[IpuHUMTBL GYHKIMOHUPOBAHUS TEXHOJIOTUI 00ecriedeHus HE0OXOIMMOTO YPOBHS
MMPONU3BOAUTCIIBHOCTU AHAJIUTHYCCKUX CUCTEM.

PaccMarpuBaeMbie BOIIPOCHL:

- kononouyHsle CYB/I;

- pacnpenenénnsie Berunciienus B Apache Hadoop u Apache Spark.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

/1

11 |WnTennexTyanabHbIA aHAINU3 JaHHBIX B IPOLIECCE MOAAEPKKH IPUHATHS pELIeHNUN
NPEANPUITHS.
PaCCManI/IBaeMLIe BOIPOCHI:
- [moJaApa3acjICHus, pa60Ta}0mI/Ie C CUCTCMaMHU-UCTOYHUKAMU,
- moJiepKKa paboThl MHGOPMAMOHHBIX XPAaHHJIHILL
- OTACJIbI aHAJIU3a JaHHBIX,
- JInga, IPUHUMAOIINE PEIICHUS.

12 |OGecnieyenne aHHBIMU AHATUTUYECKUX CUCTEM IPYIIITBI KOPIIOPATUBHOTO YIIPABICHHUS.
PaccmatpruBaeMbie BOTIPOCHL:
- IPUMEPBI CUCTEM TI'PYIIIIBI YIIPABICHAS HA TPAHCIIOPTE;
- AHAJIUTUYCCKUEC 3a/lavU CUCTEM YIIPABJICHUA PUCKAMU;
- JaHHBIC, HCO6XO[[I/IMI)IG JUIA q)yHKI_[I/IOHI/IpOBaHI/ISI CHUCTEMBI YIIPABJICHUS PUCKaMU.

13 |Obecneyenrie TaHHBIMUA AHATUTUYECKUX CUCTEM TPYIIIBI YIIPaBICHUS
MIPOU3BOCTBEHHBIM IPOLECCOM.
PaCCManI/IBaCMLIC BOIIPOCHI:
- IpAUMEPBI CUCTEM I'PDYIIIBI YIIPABJICHUS IPOU3BOACTBCHHBIMHU MTPOLCCCAMHU HAa TPAHCIIOPTE,
- AaHAJIUTUYICCKHUC 3a/1a9 CUCTCM OIICPATUBHOI'O YIIPABJICHUS;
- JaHHBbIC, H€06X0,I[I/IMBIC JJIA (byHKLII/IOHI/IpOBaHI/IFI CHUCTCM OIICPATHBHOTO YIPABJICHUS.

14 |ObecneyeHre JaHHBIMU AHATUTUYECKUX CUCTEM TPYIIIBI YIPABICHUS 3aKYITKAMU.
PaccMarpuBaeMble BOIIPOCHL:
- IPUMEPHI CUCTEM I'PYIIIbl YIIPABICHMSI B3aUMOIECHCTBUEM C IIOCTABIMKAMY HA TPAHCIIOPTE;
- AHAJIUTUYCCKUEC 3a/la4U CUCTEM YIIPABJICHUA B3aI/IMO[[eI‘/'ICTBI/IeM C IOCTaBIIMKaAMU,
- JaHHBbIC, HeO6XOI[I/IMLIe JJIsL (byHKL[I/IOHI/IpOBaHI/IH CHUCTEMBI YIIPABJICHUA B3aHMOI[eI710TBHeM C
IIOCTaBIIUKAMM.

15 |Obecnevyenne JaHHBIMU aHAIUTUYECKUX CUCTEM TPYIIbI YIPABIECHUS IPOAAKAMHU.
PaCCManI/IBaeMLIC BOIIPOCHI:
- IPUMEPBI CUCTEM TI'PYIIIIBI YIIPABICHHS NPOAAKaMHU Ha TPAHCIIOPTE;
- AHAJIUTUYCCKUEC 3a/lav CUCTEM YIIPABJICHUA IPOJaKaMU U MapKETHUHT A,
- JaHHbIEe, He00X0MMMBbIE JJIsl PYHKIIMOHMUPOBAHUS CUCTEMBI YIIPABJICHHS MIPOJIAYKaMHU.

16 |OGecneyeHune kauecTBa JaHHBIX, IOCTABIIIEMBIX B aHAIUTHYECKUE CUCTEMBI.
PaccmarpuBaemble BOIPOCHL:
- IpAYUHBI CHU)KCHU S Ka4€CTBA JAaHHBIX,
- OpraHMu3aliMOHHBIC MEPBI NOBBINICHNS Ka4CCTBA JaHHbBIX;
- IpOTrpaMMHBIC METOABI ITOBLIIICHUS KaU€CTBA JAHHBIX;
- cucTeMHI Ki1acca Master Data Management, «30JI0Tas 3aIIuChb».

17 |9tuyeckue U MOpaJIbHBIE ACHEKTHI CO3/IAaHMS U AKCIUTyaTallMi aHATUTHYECKUX CHCTEM.
PaccmarpuBaemble BONIPOCHI:
- PICKyCCTBeHHBIﬁ HUHTCJIJICKT, SaCJ'Iy)KI/IBa}OHH/If/'I JOBEpUA,
- KOJIEKC ATUKHU B cepe NCKYCCTBEHHOTO MHTeJIekTa B Poccun;
- 9THYECKUE PEKOMEHAAIINH SKCIIEPTHOH IPYIIIBI ajibsiHCa UCKYCCTBEHHOTO nHTeIutekTa EC.
4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.
JIabopaTopHbie paboThI

Ne

i HanmenoBanue mabopaTopHbIX paboT / KpaTKoe coepkaHue

1 |Wmnopt u UHTErpanus JaHHbIX.

B PE3YJIbTATC BBINIOJIHCHUSA 3alaHUA ﬂa60paTopH0171 pa6OTbI CTYACHT NOJYYacT HaAaBbIKU MPOCKTUPOBAHUSA
BUTPHH TaHHBIX 110 KJIACCHYCCKUM CXEMaM «3BE311a» U KCHCKHUHKAY, pa6OTBI C TCXHOJIOTHUAMH O6pa6OTKI/I




HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

JTAaHHBIX, IMIIOPTA JaHHBIX U3 (paiiioB pa3ziamgHOTO Popmara cpeicTBaMH s3bika Python n 6ubmmorexn
Pandas.

2 TexHoorus IMOCTPOCHUA aHAIUTHYCCKUX OTYETOB.

B pesynbTate BHINOIHEHHS 3a1aHUs JIAOOPATOPHOI pabOTHI CTYAEHT MOIy4aeT HaBbIKK PaOOTHI ¢
TEXHOJIOTHSIMU aHAJIMTHYECKOW 00pabOTKU JaHHBIX CpeicTBaMU s3bika Python u 6ubnmorexn Pandas,
HOCTPOCHHIO CITUCOYHBIX, CTATUCTHYECKHUX ¥ TPadHUESCKUX OTYETOB U HX IKCIOPTA B PA3TMYHBIX
(hopmaTax.

4.3. CamocrosiTenbHas paboTa 00y4arommuxcs.

/ By camocrostensHOM paboThI
n/o

1 |[ToxroroBka K BHINOJHEHHIO JIabopaTopHbIX padort [1],[3]. U3yuenue daiinon
HMCTOYHHMKOB JaHHBIX B JabopaTopHoi padote Nel mo HHAMBUAYaTbHOMY BapHAHTY.
CocraBiieHHE TEXHHYECKON XapaKTePUCTUKHU (HaiIOB C UICXOTHBIMU JIAHHBIMH.

2 |M3ydyeHue pa3MYHBIX BUIOB UCTOYHUKOB JAHHBIX, U OCOOCHHOCTEH PabOThI C KaXKIBIM
U3 HUX.

3 |Pacmpenenenue mo oosacTsM WHGOPMAIIMOHHOTO XPAHUJIHINA HAOOPOB JaHHBIX M3
nabopaTopHOit paboThI (110 MHAUBUYaTILHOMY BapUAHTY).

4 |[ToarotoBka oTuéra 1o JaboparopHoit padore Nel.

O3HaKOMJIEHHE C MHCTPYMEHTOM IIPOEKTUPOBaHMs XpaHuiauia B Anchor —monenu.

CamocrosTenbHOe U3yUeHHE BO3MOXKHOCTEN low-code nHcTpyMenTa Loginom
Community Edition (https://loginom.ru/platform/quick-start).
7 |CamocTtosTenbHoe n3yueHue teM «KomoHouHble 6a3bl JaHHBIX», «ba3bl JaHHBIX

NoSQL» [5] , camocTOoATENbHOE N3YYEHHE TPOIPAMMHBIX POAYKTOB KOJIOHOUHBIX U
NoSQL CVYB/] o npou3BoJIbHBIM MaTepuaiam.

[ToaroroBka otuéra o adboparopHoit padbote No2.

CaMocCTOSTEeIbHOE HU3YUCHUC BHACOMATCpUajia «11aGa0HBI MMPOCKTUPOBAHU A Mozemeun
JAAaHHBIX B XpaHUIIUIIIC).

10 |M3ydenue pa3ziesoB, MOCBSIICHHBIM aHATU3Y PUCKOB, TOJAOBBIX OTUYETOB OTEYECTBEHHBIX
KOMITaHUH.

11 |[IpakTHyeckoe ynpaxHEHHE «AHAIU3Y PUCKOB y4eOHOTO IPOIIeCccay.

12 |U3yuenue noxymenta "Konekc stuku B chepe MN", pazpaboTaHHbIi pOCCUHCKUM
AJBSIHCOM B cepe UCKYCCTBEHHOT'O MHTEIICKTA.

13 | [ToaroToBka K MPOMEKYTOUHOM aTTeCTAIUH.

14 | TloaroToBka K TEKyIeMy KOHTPOJIIO.

5. llepedyenb wu3gaHUMN, KOTOpPbIE PEKOMEHIYETCS MCHOJIb30BATh MPHU

OCBOCHUU JUCHUIUIMHBI (MOIYJIA).
No
n/m

bubnuorpadudaeckoe onrcanue Mecro noctyna




Bbepexnoii, A. H. CoxpaneHue JaHHBIX: TEOPUSI U
npaktuka / A. H. bepexxnoii. — Mocksa : JIMK
[Tpecc, 2016. — 317 ¢c. — ISBN 978-5-97060-
185-3.

URL:
https://e.lanbook.com/book/82823

IlexanoBckuii, B. B. YnpaBnenue nanHbIMH :
yueOnuk / B. B. llexanosckuii, B. JI. UepToBCKOA.
— Camnkr-IletepOypr : JIanp, 2021. — 432 c. —
ISBN 978-5-8114-1853-4.

URL:
https://e.lanbook.com/book/168835

Makianos, A. B. Cuctemsl NOAAEPKKU PUHATHS
pemrenuii : yaebnoe mocobue / A. B. MakiaHos,
A. E. Xypasnes, JI. H. Teiapixkaps. — CaHKT-
[TetepOypr : Jlans, 2020. — 108 c. — ISBN 978-
5-8114-5344-3.

URL:
https://e.lanbook.com/book/147135

['puropses, 0. A. PensironHbie 0a3bl JaHHBIX U
cuctembl NoSQL : yauebHOE ocobwme / 1O. A.
I'puropses, A. 1. [lnyrenko, O. 1O. [TnyxHuKkoBa.
— bnarosemnienck : AMI'Y, 2018. — 424 ¢. —
ISBN 978-5-93493-308-2.

URL:
https://e.lanbook.com/book/156492

Heuwuraitno, H.M. IIporpammupoBaHue Ha A3bIKe
Python. Yacts 1. / H.M. Heuntaiino Yuebnoe
nocobue, 320c. - M.: PYT (MUUT), 2021.

URL.: https://miitasu.ru/

Konekc atuku B cepe HCKYCCTBEHHOTO
uHTeJUIeKTa. — MoCKBa: ANbSIHC B cepe
MCKYCCTBEHHOI'O MHTeIIeKTa, 2019 — 18 c.

URL.: https://ethics.a-ai.ru/ ([lata
obpammenus 26.05.2023 1.)

Ethics guidelines for trustworthy ai. — Brussels:
High-Level Expert Group on Atrtificial
Intelligence. European Commission, 2019.

URL:https://digital-
strategy.ec.europa.eu/en/library/ethics-
guidelines-trustworthy-ai (Iara
obpamenus 26.05.2023 r.)

6. IlepeueHb COBpPEMEHHBIX

npodeCCHOHAIIBHBIX

0a3 JaHHBIX H

MH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIIOJIb30BaThCS IIPHU
OCBOEHUU JUCUUIUIUHBI (MOIYJIA).

OdunmanbHas JTIOKYMEHTAIUs Pandas (URL:
https://pandas.pydata.org/pandas-docs/stable/reference/frame.html ).

OnekTpoHHO-OMOMMoTeyHass  cucrema  u3aarensctBa  Jlane  (URL:
https://e.lanbook.com).

7. IlepeuyeHp JHUIEH3UOHHOIO H  CBOOOAHO  PACIPOCTPAHSIEMOTO

MPOTPaMMHOr0 O0OECIeUYeHUsI, B TOM YHCJIC OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 JIJIs1 OCBOCHHS JUCITUTIIMHBI (MOTYJIs).



Google CoLab, brmoknoTsl Jupyter miam JOKanbHO YCTAaHOBJIEHHAs Cpena
pa3paboTku Ha sa3bike Python — cB0OOIHO pacmpocTpaHsieMoe MpPOTpaMMHOE
obecrnieyeHue.

Anchor Modeler https://www.anchormodeling.com/modeler/latest/.

Loginom Community Edition (https://loginom.ru/platform/quick-start)—
CBOOOTHO PACTIPOCTPAHSIEMOE MIPOTPAMMHOE 00ECTICUCHHE NI HEKOMMEPUYECKOTO
WCTIOJIb30BaHUS.

Microsoft Office, Bkmrouaromuit MS Word, MS Excel, MS Access, MS Visio
— JIMIIEH3UOHHOE MPOrpaMMHOE 00ecIieYeHHE.

HUurtepHetr-Opay3ep - CBOOOJHO  pacmpoCTpaHsieMOe  IPOrpaMMHOE
oOecrieueHue.

VYydlIeHHBIA TEKCTOBBIM PENAKTOP C BO3MOYKHOCTBIO  YIPABJICHUSA
KOJIUPOBKaMHU, 0TOOpaKEHHEM HEeIEeYaTHBIX CUMBOJIOB, TTOJICBETKOM CUHTAaKCUCa U
pasmetku (Hampumep: Notepad++, EmEditor, PSPad, Atom) - cBoGoaHO
pacrpocTpaHsieMOe WU JUIEH3NOHHOE MPOorpaMMHOE 00ecTrieUeHue.

[Ipu opranuzanuu 0Oy4eHUS IO JUCHUIUIMHE (MOMIYNIO) C MPUMEHEHHEM
AJIEKTPOHHOTO OOYYEeHMs] MU JUCTAHIIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTHMA
HEOOXOUM JIOCTYN KaXJOro CTyleHTa K HWHGOPMAIIMOHHBIM pecypcam —
oubnroreunoMy QoHay YHUBEpPCUTETA, CETEBBIM pecypcaMm U MHPOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW cetn « THTEepHEeT.

B cnydae npoBeneHun 3aHATUNA ¢ MPUMEHEHUEM BJIEKTPOHHOTO O0Yy4YEeHUS 1
JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUNA MOXET MOHAAOOUTHCS HaIUYHE
CJeyIoero mporpaMmHoro ooecnedenust (niau ux a”ainoror): OC Windows,
Microsoft Office, UnTepnet-Opaysep, Microsoft Teams u T.1.

B oOpazoBarensHOM Tpoliecce, Mpy MPOBEJACHUU 3aHATUN C MPUMEHEHHEM
AJIEKTPOHHOTO OOYYeHUsST U JUCTAHIIMOHHBIX OOpa30BATENbHBIX TEXHOJOTHH,
MOTYT PUMEHSAThLCS cheayromme cpeactsa kommynukamnuii: SJUOC PYT(MUNT),
Microsoft Teams, anekTpoHHas o4Ta, ckaim, Zoom, Telegram u T.11.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

YyeOHBIC ayIUTOPHM ISl TPOBEACHUS YUYCOHBIX 3aHSATHN, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMu IEMOHCTPAITMOHHOTO 000PYTI0BaHHMSI.

B ciydyae nmpoBefeHUM 3aHATHH ¢ TPUMEHEHUEM 3JIEKTPOHHOTO OOYUYCHUS H
JTUCTAHITMOHHBIX ~ OOpa30BATENBHBIX  TEXHOJOTHH  HEOOXOIMMO  HaJM4He
KOMITBIOTEPHOW TEXHUKH, JJISI OPTaHU3AIMKA KOJUICKTUBHBIX M WHIWUBUIYaJTbHBIX
dbopm OOIIEHUST TMENAarorTHYecKux pPabOTHUKOB CO CTYIAEHTaMH, IOCPEICTBOM
HCIIOJIB3YEMBIX CPEJICTB KOMMYHHKAITUH.



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

DK3aMeH B 8 ceMecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH TPOMEKYTOUYHON
aTTeCTallui, pa3pabaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

noneHT kadenapsl «L{udporsie
TEXHOJIOTHH YIIPABICHUS
TPaAHCTIOPTHBIMU TPOIIECCAMID)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUYECKOM
KOMUCCHUU

I1.0. Ko3psakoB

B.E. HyroBnu

H.A. AanpusiHoBa



