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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenpto ocBoeHus yueOHOM mucuuruimHbl (Momynsa) «HHbopmanmoHHbIE
XpaHWIUIIA ¥ aHAJIUTUYECKHE CHUCTEMbD» SIBIISCTCS MOJYy4YEHUE CTYyJACHTAMU
3HAHUM O TPUHIMMIAX TOCTPOCHUS HMHGOPMAIMOHHBIX  XPAHWIUIL |
uHpopmarmonHo-ananutuaeckux cucreM (MAC) Ha ocHOBe XpaHWIUI TaHHBIX,
sTanax MOCTPOEHUS XPaHWIMIL JAHHBIX, MOJEJSAX aHaju3a W MPEICTaBICHUS
naaHbeIX B MAC, a Takxke 00 ncnosib3oBaHuu nHPopMannoHHbIX XpaHumuil 1 MAC
Ha KEJIE3HOI0POKHOM TPAHCIIOPTE.

B pe3ynbrare u3ydeHUs OUCLHMIUIMHBI CTYACHTBI JIOJDKHBI TMOJYYWTh
HE0OXO0IUMbIE 3HAHUS 00 OCHOBAX TEOPHUH XPAHUIUI] JaHHBIX, TexHoIoru OLAP
U MHTEIUICKTyaJIbHOTO aHaju3a JaHHBIX, O MpPUMEpax aHATUTHYECKUX CHUCTEM,
NOCTPOEHHBIX HA U3YYEHHBIX IPUHIIMIIAX U UCIIONIB3YEMBIX Ha TpaHcnopTe. Kpome
TOTO, CTYACHTHl JIOJDKHBI OBJAJAE€Th 0a30BBIMM HABBIKAMU MAaHUMYJSILUAUA C
HabopaMy JaHHBIX ¢ MOMOILBIO s3bIka U Python u 6ubnmorexkn Pandas, a taxxke
3HAHUSIMU MO0 TOCTPOCHUIO0 MH(OPMALIMOHHBIX XPAHWIML] IS el NOIIEPKKH
MPUHATHUS PEMICHUI U oOecrieueHns] PYHKIMOHUPOBAHUS AaHATUTUYECKUX CUCTEM.

JucuunivHa INpeaHa3HayeHa Uil TOJNYyYEHHsT 3HaHUM W PELICHHUS
CIEeNyIOIUX NpoecCHOHANIbHBIX 3a7ad (B COOTBETCTBUM C  BUAAMHU
JESTETLHOCTH):

[IpOEKTHO-KOHCTPYKTOPCKAs AEATEINBHOCTD:

* IPEINPOECKTHOE 00CeI0BaAHNE (MH)KUHUPUHT) O0BEKTA MPOEKTUPOBAHUSA,
CHUCTEMHBIN aHaIN3 IPEAMETHON 00J1aCTH, UX B3aUMOCBSI3EH;

* TEXHUYECKOE MPOEKTHUPOBaHUE (PEUHKUHUPUHT);

* pabouee MPOEeKTUPOBAHUE;

* BBIOOP MCXOJIHBIX JAHHBIX JUISI IPOEKTUPOBAHMSL.

HayuHo-uccnenoBarenbsckas 1€STEIbHOCTB!

e cOOp, aHamU3 HAYYHO-TEXHUYECKON HHGPOPMAIMK OTEYECTBEHHOTO U
3apyOeKHOI0 OMBITA [0 TEMATUKE UCCIEAOBAHUS.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHS MO JUCHUILIMHE (MOIYJIIO).

[Tepeuerr GopMHUpyeMBbIX pe3yJbTaTOB OCBOCHHSI  0Opa30BaTEILHOM
porpamMmbl (KOMITETEHIINI) B PE3yIbTaTe 00yUEHHUs 10 AUCIHUILTUHE (MOIYIIO):

OIIK-2 - Cnoco0eH TNOHMMAaTh MPUHUUIBI PabOThl COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOTHMM © MPOrpaMMHBIX CpPEICTB, B TOM YHUCIE
OTEYECTBEHHOI'O TMPOU3BOJCTBA, M HCIIOJIb30BaTh HUX TMPH PpEUICHUH 3a]ad
poheCCHOHAIBHON JISITEIIbHOCTH;



IIK-6 - CriocobeH pa3pabaTbiBaTh CTPYKTYpPHbIE KOMIIOHEHTHI 0a3 TaHHBIX
KaK COCTaBHOM YacTH WH(GOPMALMOHHOW CHUCTEMBI, BKJIOYas pa3BepTHIBAHUE,
COTIPOBOXACHHE, ONITUMHU3ALNIO (PYHKIIMOHUPOBAHUSL. ;

IMMK-12 - CrnocobeH NpoeKTUPOBATH CHUCTEMBI TOJACPKKU MPUHITHS
pelIeHU Npy yIPaBICHUH TPAHCIIOPTHBIM KOMILJIEKCOM.

OOGy4eHwue 1Mo JUCUUIUIMHE (MOIYJII0) IPEANOoJaraeT, 4To Mo ero pe3yabTaTaM
oOyyarormuiicst Oyier:

Ymersb:

-IPUMEHATh COBPEMEHHBIE pa3padOTKM W TEHJAECHUMH B  00JacTu
npoektupoBanus [10 B npodeccnonanbHOM A TETbHOCTY;

-IIPUHUMATh OOOCHOBAHHBIN BBHIOOP THUIA XPAHUIIMINA U €TI0 apXUTEKTYPHI;

-IIPOEKTUPOBATh BUTPUHBI JIAHHBIX U 00JIACTU XpaHWJIUIIA JIaHHBIX,
ONTUMH3UPOBATH UX CTPYKTYPY C YIETOM OCOOCHHOCTEH pelaeMoi 3aaum.

3HaTh:

-pOJTb TAHHBIX U AHAJTUTUKA B OM3HEC-TIPOIECCaX MPEIIPHUITHS;

-Ha3HA4YCHUE M OTINIMsI 0a3 TaHHBIX U HHPOPMAITMOHHBIX XPAaHUJIHUIII,

-KJJACCUYECKHE W COBPEMEHHBIC TMOAXOAbl K MPOSKTHUPOBAHUIO XPAHUIIHUII
JIAHHBIX;

-IIpUEMBI TIPOCKTUPOBAHMS MOJIEJICH TaHHBIX, 00CCIICUYMBAIOIINE PA3IMUHbBIC
CBOMCTBA MH(DOPMAIIMOHHBIX XPaHHIIHIIL

Baaners:
-HaBbIKaMU paOOThl ¢ THCTPYMEHTAMU MHTErPALIMU U YTIPABIICHUS JaHHBIMH;
-HaBbIKamu noctpoenns ETL-nipoueccos.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO6mast TPYJIOEMKOCTh AUCHUILIMHBI (Moayssi) coctaBisier 5 3.e. (180
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem mguctuIuMHBl (MOAyJsi) B (opMe KOHTAaKTHOW paboThI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKaAaMU U (WIKM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHSX,
IIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

. KomnaecTBo yacoB
Turm yueOHBIX 3aHITHI

Bcero | Cemectp Ne8

KonrakTHas paboTa Ipu npoBeIleHHN yUeOHBIX 3aHATHI (BCEro): 70 70

B toMm uucie:




3aHATUA JTEKLUOHHOTO TUIIA 40 40

3aHATHS CEMUHAPCKOTO THITA 30 30

3.3. O6beM aucHUIUIMHBL (MOIyYJiA) B (OpMe CaMOCTOSITENIbHOM padoOThI
oOyyarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYalOmUXCA C
NeTarOTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNpHOM MpOrpaMMbl HA HWHBIX YCIOBUSX, TMPU MNPOBEACHUU
MIPOMEKYTOUYHOM aTTecTaluu cocrapiisier 110 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHNM IO MHANBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM O00Y4YE€HHMH, 00BEeM JTHUCHMIUIMHBI (MOYJISI) MOXKET OBITh pealu30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHLHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTaKTHOM PabOThl 00YYaIOIIUXCS C MEAarormuecKuMu paOOTHUKAMU U (WJIHN)
JUIAMU, IPUBIIEKAEMBIMH K peaiM3alliid 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOHN aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE
n/m

1 3BOJ’IIOI_II/I$I APXUTCKTYPbI aHATTUTUYCCKUX CUCTEM.
PaccmarpuBaembie BOIPOCHL:

- OBOJIIOINA apXUTCKTYP aHAJIUTUICCKHUX CUCTEM,

- eauHas 0a3a JaHHbBIX;

- ETL;

- BUTPHUHBI JaHHBIX;

- OLTP u OLAP.

2 |XpaHwiuIie JaHHBIX KaK KI1acC HH(POPMAIMOHHBIX CHCTEM.
PaCCManI/IBaeMBIe BOIPOCHI:

- pPOJIb XpaHWIIMINA TaHHBIX B OM3HEC-TIpoLieccax MPeaNpHUaTHUs;

- OIIPEACIICHNUE XpaHUJINIIa I[aHHbIX/ 1 €TO0 HA3HAYCHHUC,

- OTJIMYMS OT Oa3bl JAHHBIX

- HOpMaJIn3anusa U J€HOpMaIn3alusa CXEMbl JaHHBIX.

3 |Kiraccuueckue moaxo/abl K IPOSKTHPOBAHUIO XPAHWIUINA. MHOTOMEPHOCTD JIAHHBIX.
PaccmarprBaeMbie BOTIPOCHI:

- MHOTOMEPHOE TPEJICTABIICHAE JTaHHBIX;

- CITOCOOBI MPEICTABICHHUS MHOTOMEPHBIX TAHHBIX;

- KJIACCHYECKHE MOJISNIN TaHHbBIX «3Be3aa» U « CHOXKUHKAY;

- tect FASMI,

- 6a3oBsle oneparm OLAP;

- «Co3Be3usi».




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

ApPXUTEKTYpHbIE OJXO0Abl K IPOEKTHPOBAHUIO XPAHUIIUILIA.

PaccmarpuBaembie BOIIPOCHL:

- KOpIopaTiBHas HHPpOpMaMoHHas (padprka, MOIX0/] K MPOSKTUPOBAHHMIO XPaHWIUILA JaHHBIX 10 buity
HNumony;

- XpaHWINILE JJAaHHBIX C apXUTEKTYPOil MINHBI, MOAX0J K MPOSKTUPOBAHHUIO XPAHMIIHIIA JaHHbBIX 110 Panbdy
Kumbamty, ELT.

Krnaccudukanust ICTOYHUKOB JAHHBIX JUISI XPAHWIHUINA U CIIOCOOBI HHTETPaIlUH.
PaccmarprBaeMbie BOTIPOCHI:

- IJIoCKUe (Gaiibl pa3IHYHBIX (OPMATOB, IIEPEKIIATINKH, PETIO3UTOPHN XPAHECHUS,

- persimonabie CYB/L;

- On-line coo0IeHNs U MEHEKEPHI 0UCPE/ICi;

- Web-cepBuCHI;

- HECTPYKTYPHUPOBaHHbBIC HCTOYHUKH HH(POPMALINY;

- BUTPHHBI JAHHBIX XPAHUIIHIIIA;

- Py4YHOI1 BBOJ 1aHHBIX.

O6nactu xpanuiunuia fasHeix. Ctpykrypa ETL-niponieccos.
PaccmartprBaeMbie BOTIPOCHI:

- 3agaun ETL-npoueccos;

- COCTOSIHME JaHHBIX Ha pa3HbIX 3Tanax ETL;

- MHCTPYMEHTBI IOCTpOeHMsI U BbinoaHeHUs: ETL-niponieccos.

COBpeMeHHHe TCHACHIIMHU B obnactu IIPOCKTUPOBAHUA XPAHUIUII JaHHbIX. I'ubkue

MCTOJOJIOTMHU ITOCTPOCHUA ACTAJIBHOI'O CJIOA JaAHHBIX.
PaccmaTtpuBaeMble BOIIPOCHI:

- IOAXOJ K OpraHU3alii XpaHWIHIIA B BUse o3epa nanHbIX (Data Lake);

- IPOSKTUPOBAHKE XPaHMJIMILA JAHHBIX ¢ MpUMEHeHHeM noaxona Data Vault;

- MPOEKTUPOBAHNE XPAHWIAIIA JAHHBIX C AKOpHOU Moaenbio (Anchor Modeling).

HexoTtopsie 1m1a610HbI MPOEKTUPOBAHUS MOJIEJICH TaHHBIX XPAHUJIHIIA.
PaccmarpuBaembie BOIPOCHL:

- mozients Entity-Attribute-Value;

- Hepapxus 1 Kinaccu(puKaTopsbl;

- THUIIbI MEAJICHHO MCHAIINUXCS I/ISMGPCHI/Iﬁ;

- 6I/I3HGC-I/ICTOpI/I$[ 1 TEXHUYECKAsA UCTOPUS JaHHBIX;

- ONTUMU3ALMSA IOCTYIA K OBICTPO PacTyIINM H3MEPEHHUSM.

Crnioco6s1 obecrieueHust HEOOXOIMMOTO YPOBHSI IPOU3BOIUTEILHOCTH AaHATUTUYECKHUX
CHCTCM.

PaccMarpuBaeMble BOIIPOCHL:

- Tpe6OBaHI/IH, NMPEABABIIACMBIC K aHAJIUTUICCKHUM CUCTEMAaM U CUCTEMaM obecneueHust JaHHBIMU,

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

- O630p paznoBugHocteit CYB/I.

10

[TpuHUMTBL GYHKIMOHUPOBAHUS TEXHOJIOTUI 0OecrieueHus: HEOOXOJMMOr0 YPOBHS
MPONU3BOAUTCIIBHOCTU aHAJIUTHYCCKUX CUCTEM.

PaccmaTprBaemble BOIIPOCHI:

- kosioHouHsle CYB/I;

- pacnipesienénnble Beruncienns B Apache Hadoop u Apache Spark.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

n/m

11 |MnTennexTyanbHbI aHAINU3 JaHHBIX B IPOLECCE MTOAIEPKKH IPUHATHS pELIeHUN
IIPEIITPUATHSL.
PaccmarpuBaembie BOIIPOCHL:
- IoApa3aAcjICHus, pa60Ta}omI/Ie C CUCTCMaMU-UCTOYHUKAMU,
- oj/iepKKa paboThl MH(GOPMAMOHHBIX XPaHHJIHILL
- OTJCJIbI aHAJIU3a JaHHBIX;
- JInOa, IPpUHUMAONINE PEIICHUS.

12 |OGecneyenne NaHHBIMU AHATUTUYECKUX CUCTEM I'PYIIbI KOPIIOPATUBHOTO YIIPABICHHS.
PaccmarprBaeMbie BOTIPOCHI:
- IPUMEPBI CUCTEM I'PYIIIBI YIIPABICHA HA TPAHCIIOPTE;
- AHAJIUTUYCCKUEC 3a/1avU CUCTEM YIIPABJIICHUA PUCKAMMU,
- JaHHBIC, HeO6XO[[I/IMI>Ie JJIA (byHKHI/IOHI/IpOBaHI/IH CHUCTEMBI YIIPAaBJICHUA PUCKAMU.

13 |OGecnevyeHne 1aHHBIMU AHATUTUYECKUX CUCTEM I'PYMIIbI YIPABICHUSA
IIPOU3BOJCTBEHHBIM IIPOLIECCOM.
PaCCManI/IBaeMBIe BOIPOCHI:
- IPUMEPBI CUCTEM I'PYHIIBI YIIPABJICHUS IPOU3BOACTBCHHBIMHU MTPOLCCCAMU Ha TPAHCIIOPTE,
- AHAJIUTUYICCKHUC 3a/1a9 CUCTEM OIICPATUBHOI'O YIIPABJICHUS,
- JaHHBIC, H€O6XO,IlI/IMLIe JJIA (I)yHKLII/IOHI/IpOBaHI/IH CHUCTCM OIICPATHBHOTO YIPABJICHUS.

14 |OGecneyeHne 1aHHBIMU AHATUTUYECKUX CUCTEM IPYIIbI YIPABICHUS 3aKyIKaMH.
PaccmaTrpuBaeMble BOIIPOCHI:
- IIPUMEPBI CUCTEM I'PYIIIBI YIIPABICHUS B3aUMOIECHCTBUEM C IOCTABILMKAMY Ha TPAHCIIOPTE;
- AHAJIUTUYCCKUEC 3a/1a4U CUCTEM YIIPaBJICHUA B3aI/IMOL[eI>IICTBHeM C IOCTaBIIMKaAMU,
- JaHHBIC, HeO6XO[[I/IMLIe JJIsL q)yHKHI/IOHI/IpOBaHI/IH CUCTEMBI YIIpaBJICHUA B3aI/IMO[[eI>IICTBHeM C
NOoCTaBIIMKAMM.

15 |ObGecneuenre JaHHBIMU aHAIMTUYECKUX CUCTEM I'PYIIIbI YIPABICHUS IPOAaKaMHU.
PaCCManI/IBaeMBIe BOIPOCHI:
- IPUMEPBI CUCTEM T'PYIIIIBI YIIPABICHHs NPOAaKaMHU Ha TPAHCIIOPTE;
- AHAJIUTUYCCKUEC 3aJlavU CUCTEM YIIPaBJICHUA IPOJaKaMU U MapKETHUHT A,
- TaHHbIe, HeOOX0MUMBbIE 1Sl PYHKIIMOHMPOBAHHS CUCTEMBI YIIPABJICHHS NPOJaXKaMHu.

16 |OGecnevyeHune kauecTBa JaHHBIX, IOCTABIIIEMBIX B aHAIUTHYECKUE CUCTEMBI.
PaccmarpuBaembie BOIIPOCHL:
- IPUYUHBI CHU)KCHU S Ka4€CTBA JaHHBIX]
- OpraHrU3allMOHHBIC MEPLI NOBBINICHNS Ka4€CTBA JaHHBIX
- IPOrpaMMHBIE METObI ITOBBIIIICHUS KaY€CTBA JaHHBIX]
- cHCcTeMHI Ki1acca Master Data Management, «30JI0Tas 3aIIUCh).

17 |9tuyeckue U MOpaIbHBIE ACHEKTHI CO3/IaHMS U HKCIUTyaTallMi aHATUTHYECKUX CHUCTEM.
PaccmarpuBaembie BOIPOCHL:
- UICKYCCTBEHHBII HHTEIUIEKT, 3aCILyKUBAIOLIUNI 10OBEPHUS;
- KOJIEKC ATHKHU B cepe NCKYCCTBEHHOTO NHTeJIeKTa B Poccnu;
- 9TUYECKUE PEKOMEHAAIINH SKCIIEPTHOH IPyIIIBI ajibsiHCAa UCKYCCTBEHHOTO nHTeutekta EC.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie pabOThHI

Ne

e HanmenoBanme mabopaTopHbIX paboT / KpaTKoOe coiepKaHue

1 |Wmnopt u uHTErpanus JaHHbIX.

B pesyinbrate BINOIHEHHS 334aHKS 1JA00OPATOPHOH pabOThI CTYIEHT MOJIy4aeT HaBBIKH MPOECKTUPOBAHMS
BUTPHWH JTAHHBIX MO KIACCHIECKAM CXEMaM «3BE371a» M «CHEXHMHKA», Pa0OTHI C TEXHOJIOTUAMHI 00paboTKH




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

JAaHHBIX, IMITOPTA JaHHBIX U3 (paiiIoB pa3amgHOro ¢popmara cpeacTBaMu si3pika Python u 6ubnmorexn
Pandas.

2 TexHomorus IMOCTPOCHUA aHAIUTHYCCKUX OTYETOB.
B PE3yJIbTATC BBINIOJIHCHUA 3alaHUA na60paT0pH0171 paGOTbI CTYACHT NOJYy4YacT HaBbIKU pa6OTI>I C

TEXHOJIOTHSIMU aHAJIMTHYECKOW 00pabOTKH JaHHBIX CpelcTBaMu si3bika Python u 6nbnmorexu Pandas,
HOCTPOCHHIO CIIMCOYHBIX, CTATHCTHISCKUX M IpadMIeCKUX OTYETOB U UX IKCIIOPTA B PA3IUIHBIX
(hopmarTax.

4.3. CamocrosiTenbHas paboTa 00ydarOIMXCS.

/ Bua camocrositensHOM paboThI
/1

1 |[ToaroroBka K BBIIOJHEHHUIO JIa0opaTopHBIX padoT [1],[3]. M3yuenue daitnos
HMCTOYHHMKOB JaHHBIX B JabopaTopHoil padoTe Nel mo MHIUBUAYaTbHOMY BapUAHTY.
CocraBiieHHE TEXHUYECKOUN XapaKTePUCTUKHU (HaiIOB C UICXOTHBIMU TaHHBIMH.

2 |M3ydeHwue pa3iudHBIX BUIOB HCTOYHUKOB JAHHBIX, U OCOOCHHOCTEH paOOThI ¢ KaXKIbIM
U3 HUX.

3 |[Pacmpenenenue mo o6sacTsiM HHGOPMAIIMOHHOTO XPAHWIIHIIA HAOOPOB TaHHBIX U3
nabopaTtopHoOit paboThI (10 UHAUBUIYAIHLHOMY BapUaHTY).

4 |[ToarotoBka oTuéra 1o JaboparopHoit padore Nel.

O3HaKOMJIEHHE C HHCTPYMEHTOM MPOEKTUPOBAHUS XpaHWIUINA B Anchor —Moaen.

6 |CamocTosTenbHOE n3yueHue Bo3MoXkHocTel low-code nncrpymenra Loginom
Community Edition (https://loginom.ru/platform/quick-start).
7 CaMocTOSTETBHOE HU3Y4YCHUC TEM «KomoHnounsie 0a3bl JaHHBIX), «ba3zsl JaHHBIX

NoSQL» [5], camocToATEenbHOE N3YUYEHHE TPOrPAMMHBIX TPOJYKTOB KOJIOHOYHBIX U
NoSQL CYB/I 1o npou3BOJIILHBIM MaTepuaiam.

8 |[ToaroroBka oTuéta 1Mo J1abopaTopHOM padoTe No2.

9 CaMoCTOSTEeIbHOE HU3YUYCHUC BHACOMATCpHUalla «I11abGmoHBI MMPOCKTUPOBAHUA MoAeen
JAAaHHBIX B XpaHUIIUIIIC).

10 |M3ydeHue pa3ienoB, MOCBSIICHHBIM aHATN3Y PUCKOB, TOJOBBIX OTUYETOB OTCUYCCTBEHHBIX
KOMITaHUH.

11 |[IpakTrueckoe ynmpakHEHHE « AHAIM3Y PUCKOB YY€OHOTO MIPOIIECCay.

12 |U3yuenue noxymenTta "Konekc stuku B chepe MN", pazpaboTaHHbIil poccuiickiuM
AJbSIHCOM B cepe UCKYCCTBEHHOT'O MHTEIJIEKTA.

13 | [ToaroToBka K MPOMEKYTOUYHOI aTTeCTAIUH.

14 | TloaroToBka K TEKyIIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHWi, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh MpHU
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).
Ne
/1

bubnuorpaduueckoe onucanue Mecro nocryna




bepexnoii, A. H. CoxpaneHue JaHHBIX: TEOPUSI U
npaktuka / A. H. bepexxnoit. — Mocksa : JIMK
IMpecc, 2016. — 317 ¢. — ISBN 978-5-97060-
185-3.

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

IlexanoBckuii, B. B. YnpaBnenue nanHbimMu :
yueOnuk / B. B. llexanosckuii, B. JI. YepToBCKOiA.
— Camnkr-IletepOypr : Jlanp, 2021. — 432 c. —
ISBN 978-5-8114-1853-4.

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

Makianos, A. B. Cuctembl OAAEPKKU IPUHATHS
pemieHui : yuebHoe nocodue / A. B. Makiianos,
A. E. Kypagnes, JI. H. Teiaasikapb. — CaHKT-
[TerepOypr : Jlanb, 2020. — 108 ¢. — ISBN 978-
5-8114-5344-3.

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

['puropses, 0. A. PensimonHbie 0a3bl JaHHBIX U
cuctembl NoSQL : yue6HOE ocobwme / 0. A.
I'puropses, A. 1. [lnyrenko, O. FO. [TnyxHukoBa.
— bnarosemnienck : AMI'Y, 2018. — 424 ¢. —
ISBN 978-5-93493-308-2.

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

Heuwuraitno, H.M. [IporpamMmupoBaHue Ha 3bIKe
Python. Yacts 1. / H.M. HeunTaiino Yuebnoe
nocobue, 320c. - M.: PYT (MUUT), 2021.

URL: https://miitasu.ru/

Konekc atuku B cepe HCKYCCTBEHHOTO
uHTEeJUIeKTa. — MoCKBa: ANbSHC B cepe
MCKYCCTBEHHOI'O HHTeIIeKTa, 2019 — 18 c.

URL.: https://ethics.a-ai.ru/ ([Tata
obpamenus 26.05.2023 r.)

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 (lata
obpammenus 26.05.2023 1.)

6. IlepeueHbp COBpPEMEHHBIX

npo¢eCCUOHATIBHBIX

0a3 [Ja”HHBIX "

MH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEM, KOTOpPbIE MOTYT MCHOJIb30BaThCS MpHU
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

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

DOnexTpoHHO-OMOMMOTeYHass  cuctema  usnarensctBa  Jlamp  (URL:
https://e.lanbook.com).

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo

MpOrpaMMHOr0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).



Google CoLab, bnokHoThl Jupyter wiM JOKaabHO YCTAHOBJIEHHas cpeja
pa3paboTku Ha s3bike Python — cB0OOAHO pacmpocTpaHseMoe MNpPOorpaMMHOE
oOecrieueHue.

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

Loginom Community Edition (https://loginom.ru/platform/quick-start)—
CBOOOJTHO pacpOCTpaHsIEMOE MPOrpaMMHOE OOecriedeHHEe I HEKOMMEPUECKOTo
UCIIOJIb30BAHUSI.

Microsoft Office, Bkmrouaronuit MS Word, MS Excel, MS Access, MS Visio
— JIMIIEH3UOHHOE TPOrpaMMHOE 0OecTieueHHeE.

Wutepuer-Opay3ep - CBOOOJHO  pacmpoCTpaHseMOEe MPOrpaMMHOE
oOecrieueHue.

VYydmieHHBIM TEKCTOBBIA PENAKTOP C BO3MOXKHOCTBIO  YIIpaBJICHUS
KOJMPOBKaMH, OTOOpa’KEHUEM HETEYaTHBIX CUMBOJIOB, MIOJICBETKOM CUHTAKCHCA U
pasmetrku (Hampumep: Notepad++, EmEditor, PSPad, Atom) - cBoGomHo
pacmpocTpaHsieMOe WX JUIEH3MOHHOE MPOrpaMMHOE 00ecTieueHuUe.

[Ipu opranuzanuu oOy4eHUS MO JUCUUIUIMHE (MOAYII0) ¢ MPUMEHEHHEM
ANIEKTPOHHOTO OOYYCHHS W JUCTAHIIMOHHBIX OOpPa30BATCIBHBIX TEXHOJIOTHHA
HEOOXOJMM JIOCTYN KaXJOro CTyACHTa K WH(GOPMAIMOHHBIM pecypcam —
oubnuoTeuHoMy (HoHAY YHHUBEPCHUTETA, CETEBBIM pecypcaM U MHPOPMAIUOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH « UHTepHeT.

B ciyuae npoBefieHUN 3aHATUN C TPUMEHEHUEM DJIEKTPOHHOTO O0YUYEHUS U
JTUCTAHITMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHI MOXET MOHAT0OUTHCS HATUYHE
cleAyroIIero mnporpaMmHoro odecrnedeHus: (wim ux anaiaoror): OC Windows,
Microsoft Office, UnutepHet-6paysep, Microsoft Teams u T.1.

B oOpazoBarensHOM Tporiecce, Mpy MPOBEACHUHN 3aHATHN ¢ MPUMECHEHHEM
AIIEKTPOHHOTO OOYYeHUS W JIUCTAHIIMOHHBIX OOpa30BATEIBHBIX TEXHOJOTHH,
MOTYT MPUMEHSTHCS cleayronue cpeacTsa kommynukanuii: JUOC PYT(MUNT),
Microsoft Teams, a;ekTpoHHas To4Ta, cKai, Zoom, Telegram u T.11.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIHHE (MOIYJIIO).

VYyeOHbIe aymuTOpUH JUIsl TPOBEACHUS YUYEOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON M HaOOpamu JI€MOHCTPAITMOHHOTO 000y A0BaHMUS.

B ciyuae npoBefeHUN 3aHATUI ¢ TPUMEHEHUEM DJIEKTPOHHOTO OOYUYEHUS U
JTUCTAHIIMOHHBIX ~ O0Opa3oBaTEIbHBIX  TEXHOJOTHA  HEOOXOAWMO  HaJIudyue
KOMITBIOTEPHOW TEXHUKH, JJIsI OPTaHU3alMKU KOJIJIEKTUBHBIX W WHIWBUYaTbHbIX
dbopm 0OIIECHUST MeAarorudecknux pabOTHUKOB CO CTYJIEHTaMH, IMOCPEICTBOM
UCIIOJIb3YEMBIX CPEACTB KOMMYHUKAITUH.



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Dk3ameH B 8§ ceMecTpe.

10. OneHoYHBIE MaTEpHUAIBI.

OueHouHbIE MaTepualbl, IPUMEHSEMBIE ITPU POBEACHUH MPOMEKYTOUYHOM

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

CoracoBaHo:

3asenyromuii kadenpoit [ITYTII

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHUHU

I1.0. Ko3psakoB

B.E. HytoBuu

H.A. AunpusinoBa



