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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
CIenyIomux MpopeCCHOHAIBHBIX 3a1ad (B COOTBETCTBHM C THUIIAMU 3ajad
PO ECCUOHATIBHOM JAESITENbHOCTH):

[TpOeKTHO-KOHCTPYKTOPCKAS AEATEITHHOCTD:

* IPEIPOCKTHOE O0CIe0BaHNE (MH)KUHUPUHT) O0OBEKTa MPOSKTUPOBAHUS,
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:

-HaBbIKAMM  IPOEKTUpPOBaHUA U  opkectpauuu ETL-mpoueccoB ¢
UCIIOJIb30BAHUEM  COBPEMEHHBIX  CPEICTB aBTOMAaTH3aLNH, BKJIFOYast
OTEUECTBEHHBIC U CBOOOTHO PACIIPOCTPAHSIEMbIE TPOTPAMMHBIC PEIICHHUS;

-MEeToJlaMi  Pa3pabOTKH, HACTPOMKH ¥  ONTUMHU3AIUU  CTPYKTYP
MH()OPMAIIMOHHBIX XPAHWIHII U aHATUTUYECKUX BUTPUH HA OCHOBE PEIISIIMOHHBIX
1 kooHOo4YHbIX CYDB/I;

-TEXHOJIOTUSIMU TIOCTPOEHHUSI CHUCTEM MOMNJCPKKA NPUHATHS PEIICHUNA B
TpaHCTIOPTHOM  cdepe, BKIOYAs HMHTETPAIMIO JaHHBIX, (opMUpOBaHUE
nokazatesnei 3PEeKTUBHOCTH U BU3YaTU3aIMIO KIFOUEBBIX METPHK;

3. O0BbeM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJIeMUYEeCKUX yaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcsi C  IeJarorM4ecKuMu  paboTHUKamMu W (WIK)  JIMIIAMU,
IIPUBJIEKAEMBIMU K peain3aiuy 00pa30BaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHM:

KomnuectBo yacos

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne8

KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 70 70
B toMm uucae:

3aHATHS JIEKIIMOHHOTO TUIIA 40 40
3aHATHSI CEMHHAPCKOTO THIIA 30 30

3.3. O06beM UCHUIUIMHBI (MOIyJiA) B (opmMe caMOCTOSITENbHOW pabOThI
oOydaroruxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYarOMIMXCA C
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBJIEKAEMBIMU K peau3aiiu
oOpa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPH MPOBEICHHUH
MIPOMEKYTOUHOM aTTeCTAl[MU COCTaBIIAET 74 akaJleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Y4YeHUH, 00BEM JAUCITUIUIMHBI (MOIYJISI) MOXKET ObITh peasii30BaH
MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl OOYYarOIMIUXCSl C MEAArorHueCKUMU paOOTHUKaMU U (WIJIH)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHNN TTPOMEKYTOUHOHN aTTECTAIIHH.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 SBOJ'IIOHI/ISI APXUTCKTYPbl aHATUTUYCCKUX CUCTEM.
PaccmarpuBaeMblie BOpOCHL:

- DBOJIFOLIUS APXUTEKTYP AHAJUTUYECKUX CUCTEM;

- eAvHast 6a3a JIaHHBIX;

-ETL;

- BUTPUHBI JaHHBIX;

- OLTP u OLAP.

2 | XpaHWIuIIe JaHHBIX KaK KJ1acC MH(OOPMAIIMOHHBIX CUCTEM.
PaCCManI/IBaeMI)IC BOIPOCHI:

- pOJIb XpaHWJIMIIA JaHHBIX B 6I/I3H€C'HpOHeCCElX MNpCANnpUATHUA,

- OMPCACIICHUC XpaHUIMIIa ,HaHHI)IX/ 1 €T0 HA3HAYCHHUC,




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

- OTJINYHS OT 0a3bl JaHHBIX;
- HOpMaIn3alusa U A€HOpMaIn3alus CXEMbl JaHHBIX.

Knaccuueckue MoAXOJbI K IPOCKTUPOBAHUIO XPaHUIUIIA. MHOI‘OMepHOCTB JaHHBIX.
PaccmarpuBaeMbie BOIPOCHI:

- MHOTOMEPHOE MPE/ICTABICHUC TaHHBIX;

- CHIOCOOBI MPE/ICTABICHUSI MHOTOMEPHBIX JJAHHBIX;

- KJIACCHYECKUE MOJIENHN JaHHBIX «3Be3ma» U «CHEKUHKAY,

- tect FASMI,

- 6a3oBble oneparu OLAP;

- «Co3Be3nnsay.

ApXI/ITeKTypHBIe MOAXOJbI K IIPOCKTUPOBAHUIO XpaHUJIHUIIA.

PaccMarpuBaeMble BOIIPOCHL:

- KopropaTuBHas HHpopMalroHHas $padprka, MOJX0/] K MPOSKTUPOBAHHMIO XPaHWIIUILA JAaHHBIX 10 buiy
HNumony;

- XpaHWININE JaHHBIX C apXUTEKTYPOil IMINHBI, MOAX0J K MPOSKTUPOBAHHIO XPAHMIIUIIA JaHHBIX 0 Panbdy
Kumbamry, ELT.

KJ'IaCCI/I(i)I/IKaHI/Iﬂ HCTOYHHKOB JAHHBIX JJIS XpaHUJIUIIA U CIIOCOOBI HHTCrpanuu.
PaccmarpuBaeMbie BOTIPOCHL:

- II0cKue (Gaisbl pa3aIuyHbIX (HOPMATOB, MEPCKIATUYUKH, PETIO3UTOPUU XPAHCHUS,

- pemsimonnsie CYB/I;

- On-line cooOmeHNs U MEHEKEPhI 0UEPE/ICii;

- Web-cepBuchr;

- HECTPYKTYPHUPOBAHHBIE UCTOYHUKU UHPOPMAIUH;

- BUTPHHBI JAHHBIX XPAHWIAIIA;

- Py4YHO BBOJ] TaHHBIX.

Ob6nactu xpanunuuia faiHeix. Ctpyktypa ETL-niponieccos.
PaccmarpuBaeMblie BOpOCHI:

- 3apaun ETL-nponeccos;

- COCTOSIHME JaHHBIX Ha pa3Hblx dranax ETL;

- MHCTPYMEHTBI IOCTpOoeHUs U BbioaHeHUs: ETL-niponieccos.

COBpCMeHHLIC TCHACHIIN B obiactu MPOCKTUPOBAHUA XPAaHWUIIUII JAHHBIX. I'ubkue

MECTOJOJIOTHUH IMTOCTPOCHUSA ACTAIBHOT'O CJIOA JaHHBIX.
PaccmaTpuBaemble BOIIPOCHI:

- OJIXO0J] K OpTaHM3aIK XpaHWINIIA B BHJe o3epa naHHbIX (Data Lake);

- IPOEKTUPOBAHNE XPAHWIIUINA JaHHBIX C IPUMEeHeHHeM noaxoa Data Vault;

- IPOEKTUPOBAHNE XPAHWIUINA JaHHBIX C SKOpHOI Moenbio (Anchor Modeling).

HeKOTopBIC 1a0JIOHBI IMPOCKTUPOBAHUA MO):[CHCf/'I JAAaHHBIX XpaHUJIUIIA.
PaccmarpuBaemble BONIPOCHI:

- mogens Entity-Attribute-Value;

- Hepapxus U KiIaccu(puKkaTopsl;

- TUIBI MEJIIEHHO MEHSIOIUXCA U3MEPEHUI;

- OM3HEC-UCTOPUSI U TEXHUUYECKAsl HCTOPHS IaHHBIX;

- ONTUMH3ALMS JI0CTYIA K OBICTPO PacTyIUM N3MEPEHHUSIM.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

Crioco6b1 obecrieueHuss HEOOXOMMOT0 YPOBHS MPOU3BOJUTEIHHOCTH aHATTUTHYECKUX

CHUCTEM.

PaccmarpuBaeMbie BOIPOCHI:

- TpeboBaHus, MPEIBIBIACMBIC K AHATUTUICCKAM CHCTEMAaM U CUCTEMaM 00CCIICUCHUS TaHHBIMH;
- In-memory-Beruucnenus, 0coOEHHOCTH PaboThI In-memory cucrtem;

- O630p pasnoBugHocTeir CYB/I.

10

[TpuHUIMTIBL GYHKIMOHUPOBAHUS TEXHOJIOTUI 00ecredeHns: HE0OXOIMMOT0 YPOBHS

POU3BOJAUTCILHOCTH aHAITUTHYECKUX CUCTEM.
PaccmarpuBaeMble BOIIPOCHL:

- xonmoHouHbIe CYB/I;

- pacnpenenénneie BerunciieHus B Apache Hadoop u Apache Spark.

11

HHTeJ’IHeKTyaﬂBHBIﬁ dHaJIM3 JaHHBIX B IIPOLECCC IMMOAIACPIKKH IIPUHATUS peH_IeHI/Iﬁ
NPEANPUATHS.

PaccmarpuBaeMble BOIPOCHL:

- oJIpa3/ieNeHns, paboTaroIe C CHCTEeMAMHU-NCTOYHHKAMHY;

- o iepKKa pabOTHl MH(POPMAIMOHHBIX XPaHHJIHILL;

- OTZETIBI aHANIN3a JAHHBIX;

- WA, TIPUHAMAIOIINE PEIICHHUS.

12

Oo0ecrieuenue JAaHHBIMU aHAJIUTUYCCKUX CUCTEM I'DYIIIIbI KOPIIOPATHUBHOTO YIIPABJICHUS.
PaccMarpuBaeMble BOIPOCHL:

- IPUMeEPHI CUCTEM I'PYIIIBI YIIPaBIECHUS Ha TPAHCIIOPTE;

- aHAIMTHYECKHUE 33]]a4l CUCTEM YIPABICHUS PUCKAMU;

- TaHHbIEe, HEOOXOAUMBIE [T (YHKIIMOHUPOBAHUS CHCTEMbI YIPABICHUS PUCKAMH.

13

ObecnieueHne JaHHBIMUA AaHATUTUYECKUX CUCTEM TPYIIIbI YIPaBICHUS

IMPONU3BOJACTBCHHBLIM IIPOLICCCOM.

PaccmarpuBaeMblie BOpOCHI:

- IPUMEPBI CUCTEM I'PYIIIbl YIIPABICHUS IPOU3BOICTBEHHBIMU IIPOLIECCAMU HA TPAHCIIOPTE;
- QHAJIMTUYECKUE 3a]la4l CUCTEM OIIEPaTUBHOIO yIPABJICHMUS;

- JaHHbIe, He0OX0MMMBbIe 1Sl PYHKIIMOHMUPOBAHHUS CUCTEM OINEPATUBHOTO YIIPABICHHS.

14

OO0ecneueHue JAaHHBIMU aHAJIUTUYCCKUX CUCTEM I'PYIIIbI YIIPABJIICHUA 3aKYIIKAMU.
PaCCManI/IBaGMHC BOIIPOCHI:

- IPUMEPBI CUCTEM I'PDYIIIIBI YIIPABJICHUA BSaHMOHeﬁCTBHCM C NIOCTAaBIIMKAMH HAa TPAHCIIOPTE,

- AHAJIUTUYICCKUEC 3a/1au CUCTEM YIIPABJICHUA BSaHMOHCﬁCTBHCM C IOoCTaBIIMKaMU;

- JaHHBIC, H€06XOHI/IMBI€ JJIA (byHKIII/IOHI/IPOBaHI/IH CHUCTEMBbI yIIpaBJICHUA BSaHMOHCﬁCTBHGM C
noCTaBIIMKaAMMU.

15

Oo0ecrieuenue JAaHHBIMU aHAJIUTUYCCKHUX CUCTEM I'PYIIIBLI YIIPABJICHUA TPOJAKaMU.
PaccmarpuBaemble BONIPOCHI:

- IPUMeEPHI CHCTEM TPYIIITHI YIIPaBIECHUS IPOAaKaMH Ha TPAHCIIOPTE;

- aHANMTHYECKHUE 3a]1a4X CHCTEM YIPABJICHUS IPOJakaMi U MapKeTHHTa,

- TaHHBIE, He00X0MMBbIe JJIs1 (PYHKIIMOHHPOBAHMS CUCTEMBI YIPaBJICHHS MIPOJIasKaMU.

16

OO0ecrnieueHne KauecTBa JAHHBIX, ITOCTABIISICMbIX B aHAJTUTHUYECCKHAE CHCTEMBI.
PaccmarpuBaeMblie BOpOCHI:

- IPUYUHBI CHI)KEHUS KaueCTBa JaHHBIX;

- OpraHU3alOHHBIE MEPHI MTOBBIMICHUS Ka4eCTBA JAHHBIX;

- IPOTrpaMMHBIE METOABI MOBBIIICHNUS Ka4eCTBA JaHHBIX;

- cucteMsl kinacca Master Data Management, «30510Tas 3a11uchby.

17

OTHYECKHE U MOpPaJbHBIC ACIICKThI CO3JaHUA U SKCIITyaTallu aHAJIUTUICCKUX CUCTCM.
PaCCManI/IBaCMLIC BOIPOCHI:




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

/1
- ICKYCCTBEHHBII NHTEIUIEKT, 3aCIIy)KUBAIOIINH TOBEPUS;
- KOJIEKC 9THKH B c(hepe HCKYyCCTBEHHOIo HHTEUIeKTa B Poceny;
- TUYECKUE PEKOMEH/IAIIMY SKCIIEPTHOW TPYIIIIBI allbsiHCA UCKYCCTBEHHOTO nHTeekta EC.
4.2. 3aHATUS CEMUHAPCKOTO TUNA.
JlabopaTopHbie paboThI
Ne
i HanmenoBanue mabopaTopHbIX paboT / KpaTKoe coiepkaHue
1 HOCTpOCHI/Ie YIpaBJIAEMbIX ETL‘KOHBCﬁepOB C IPUMCHCHUCM HJ'IaT(bOpMLI Apache
Airflow.
B pesynbTaTe BBIIOMHEHMS 3aaHUs 1a00pATOPHOI pabOTHI CTYJCHT Ha IPAKTUKE OCBOMT HHCTPYMEHT
opkectparu Apache Airflow: HayunuTcst pazpabaTBaTh KOHBEHEpH 00paOOTKH JaHHBIX, OTIPECIATH
3aBHCUMOCTH MEXKIY 33Ja4aMH, HACTPauBaTh PACIIMCAHHUE BBIOJIHEHHUS U OTCIICKUBATE COCTOSHUE
HPOLIECCOB.
2 3arpy31<a N OYHMCTKA JaHHBIX M3 (1)aI>'IJ'IOBI>IX HCTOYHHKOB.
B pesynbraTe BHINONHEHHMS 3a1aHKs1 1TaOOPATOPHOT pabOTHI CTYACHT HAy4UTCs paboTaTh ¢ GpailIoBBIMU
MCTOYHHMKaMH JaHHBIX M PAa3IMYHBIMU CIIOCO0aMU MPECTABICHHs TAOJUYHBIX TaHHBIX B (aiiiax,
OBJIaJIc€T HaBbIKAMH YTEHHMsI IaHHBIX U3 BHELIHUX (hailiIoB ¢ omolkto Oubnuorexu Pandas, npuobperer
HABBIKU BBITPY3KHU CTPYKTYPHPOBAHHBIX JAHHBIX B pa3IHYHbIC HOPMATEL.
3 [[locTtpoeHne aHATUTHYECKUX BUTPHUH.
B pe3ynbTaTe BBIIOMHEHHS 3aaHus 1a00paTOPHOH paboThI CTYICHT MOTyYaeT HABBIKU MIPOCSKTHPOBAHUS
BUTPHUH JAHHBIX 110 KJIACCHYECKHM CXEMaM «3Be3/1a» M «CHE)KUHKa», IPeoOpa3oBaHMsl TAHHBIX K eJICBO
CTPYKTYpe cpelcTBami sizbika Python u 6ubnmorexkn Pandas.
4 I/IHTeraL[I/IH C BHCIIIHUMHU CCPBUCAMU U 6azaMu JaHHBIX.
B pesynbTate BbINOIHEHHS 331aHHS JIAOOPATOPHOI pabOThI CTYJEHT HAyYHUTCS PaboTaTh C BHELIHUMU
cepBUcaMH U 0a3aMu JAaHHBIX KaK HCTOYHUKaMH JJIsi ”HGOPMAIMOHHOTO XpaHWIIUILA, OBJIaIeeT HAaBbIKAMH
HOJIKJIIOYCHHS M ITOJyYeHHUs JaHHBIX ¢ MIOMOIIBI0 Onbanotexu Pandas, mpuoOpereT HaBBIKH 3arpy3KH ¢
BEPCHOHUPOBAHHEM B CJIOH JACTANBHOTO XpaHEHHs TaHHBIX.
5 |TexHONOrHs MOCTPOCHUS AHATUTUUECKUX OTYETOB.
B pe3ynbTaTe BBIIOMHEHHMS 33aaHUs 1a00PATOPHON pabOThl CTYJCHT MOJIyYaeT HABBIKK PabOTHI C
TEXHOJIOTHSIMU aHAJIMTHYECKOM 00pabOTKM TaHHBIX cpecTBaMu s3bika Python u 6ubnmorexku Pandas,
MOCTPOEHHIO CITIUCOYHBIX, CTATUCTHYECKUX U IpaduuecKux OTUETOB U X IKCIIOPTA B PA3ITMYHBIX
dbopmarax.
4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.
Ne
Bun camocrositensHo# paboTh
/T
1 |IToaroroBka K 1aGOPaTOPHBIM 3aHATUIM
I/I3YIICHI/IC I[OHOHHHTCHBHOﬁ JIATCPATYPBhI.
3 |H3yuenwne Buneomarepuaina «l11abaoHBI MPOEKTHPOBAHUS MOJIEIICH TaHHBIX B
XPaHUIAILEC).
4  |[ToaroToBKa K MPaKTHYECKOMY YIPAKHEHUIO «AHAIN3 PUCKOB yU4eOHOTO MPOIIEccay.

ITogroroBka kK IpOMEKYTOYHOHN aTTECTALIUH.

[TonroroBka K TeKylIeMy KOHTPOJIIO.




5. TlepeueHp wW3AaHUIN, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

i\/{; bubnmorpaduueckoe onucanme Mecro pocrymna

1 | bepexnoii, A. H. CoxpaHeHue JaHHBIX: TCOPUSI U URL:
npaktuka / A. H. Bepexnoii. — Mocksa : JIMK https://e.lanbook.com/book/82823
IMpecc, 2016. — 317 ¢. — ISBN 978-5-97060-185-3.

2 [lexanoBckwii, B. B. YnpaBnenue naHHbIMH : URL:
yue6nuk / B. B. Ilexanosckuii, B. JI. Ueprosckoii. — | https://e.lanbook.com/book/168835

Cankr-IlerepOypr : Jlanb, 2021. — 432 ¢. — ISBN
978-5-8114-1853-4.

3 MakiranoB, A. B. CuCTeMbI OAACPIKKH PUHITHS URL:

perenuii : yueGHoe nocobue / A. B. Makmanos, A. | https://e.lanbook.com/book/147135
E. Kypasnes, JI. H. Teinasikapb. — CaHKT-
[TerepOypr : Jlanp, 2020. — 108 c. — ISBN 978-5-

8114-5344-3.
4 I'puropses, 10. A. PensiiiionHbie 0a3bl JaHHBIX URL:
CUCTEMBI NOSQL : yqe6Hoe mocooue / IO. A. https://e.IanbOOk.Com/bOOk/156492

I'puropses, A. 1. ITnyrenko, O. 1O. ITnyxaukoBa. —
bnarosemenck : AMI'Y, 2018. — 424 ¢. — ISBN
978-5-93493-308-2.

5 | Kamymnees, A. A. [IporpaMmMupoBaHue Ha S3bIKE https://e.lanbook.com/book/494477
Python : yue6HOe mocobue / A. A. Kamynees, C. H. (mara obpamtenus: 19.02.2026). —
[Tupobokosa. — Hoouepkacck : FOPI'TIY (HIIN), Pexum poctyna: auis aBropus.
2024. — 123 c. — ISBN 978-5-9997-0937-0. — TIOIB30BATE/ICH.

Texct : anexTpoHHbIH // JIlaHb : 3I€KTPOHHO-
6ubnuoTeyHas cucrema.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAILIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBHIE MOTYT HCIIOJIb30BAThCS MpU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

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

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

7. llepedyeHb JNHWIICH3UOHHOTO H  CBOOOJHO  PaACIPOCTPAHIEMOTO
IPOrPaMMHOTO OOECIEYCHHUS,, B TOM 4HCIIE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHHS JUCITUTIIMHBI (MOTYJIs).

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



Loginom Community Edition (https://loginom.ru/platform/quick-start)—
CBOOOJTHO pacTpPOCTpaHsIEMOE MPOrpaMMHOE 00ECTICUeHHE /I HEKOMMEPUYECKOIrO
UCIIOJIb30BAHUSI.

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

Wutepuer-Opay3ep - CBOOOJHO  pacmpoCTpaHseMOE MPOrpaMMHOE
oOecrieueHue.

VYIydimeHHBIA TEKCTOBBIM PEAAKTOP C BO3MOYKHOCTBIO  YIIPABJICHUS
KOJUPOBKaMH, OTOOpa’KEHUEM HETeYaTHBIX CUMBOJIOB, MOJICBETKOM CUHTAKCUCA U
pasmetrku (Hampumep: Notepad++, EmEditor, PSPad, Atom) - cBoGoaHo
pacmpocTpaHsieMoe WIH JTUIEH3MOHHOE POrpaMMHOE 00eCTIeueHuUE.

[Ipu opranuzanmu oOy4eHHs IO JUCUUIUIMHE (MOIYNIO) C MPUMEHEHHUEM
AJIEKTPOHHOTO OOYYEHMS] M JIUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHI
HEOOXOJIUM JIOCTYIl KaXJAO0ro CTyAeHTa K WHGOPMAIMOHHBIM pecypcam —
oubnmoreunoMy QoHay YHUBEpCHUTETa, CETEBBIM pecypcam U MHGOPMAIUOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn « UHTepHeT».

B ciyuyae npoBezeHUM 3aHATUN C TPUMEHEHUEM DJIEKTPOHHOTO O0YYEHUS U
JTUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHN MOXET MOHATO0OUTHCS HATUYHE
CIeAYIONIEro mporpaMMmHoro oobecrnedeHus: (wim ux anaiaoror): OC Windows,
Microsoft Office, UnatepHet-6paysep, Microsoft Teams u T.1.

B o0Opa3zoBarenbHOM mpoliecce, Ipu MPOBEICHUM 3aHATUNA C MMPUMEHEHUEM
AJIEKTPOHHOTO OOyYEeHUSI U JUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHIHA,
MOTYT MPUMEHSTHCS cleayronue cpeacTBa kommynukanuii: OM1OC PYT(MUNT),
Microsoft Teams, anekTpoHHas mo4ra, ckair, Zoom, Telegram u T.11.

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUTMHE (MOIYIIIO).

VYueOHble aynUTOpHH ISl TMPOBEJACHUS Y4YEOHBIX 3aHSTHI, OCHAIICHHBIC
KOMITHIOTEPHOU TEXHUKON 1 HaOOpamMu JIEMOHCTPAITMOHHOTO 000PY10BaHMUSI.

B ciyuyae npoBeseHUn 3aHATHI ¢ TPUMEHEHUEM DJIEKTPOHHOTO OOYYEHUS U
JTUCTAHIIMOHHBIX ~ O00pa3oBaTEIbHBIX  TEXHOJOTUA  HEOOXOAMMO  HaJIudyue
KOMITBIOTEPHOW TEXHUKH, JJIsI OPTaHU3alMKU KOJIJIEKTUBHBIX W WHIWBUIYaTbHbIX
dbopm 0OIICHUST TeAarorudecknux pabOTHUKOB CO CTYJEHTaMH, IMOCPEIACTBOM
UCIIOJIb3YEMbIX CPEACTB KOMMYHUKAITUH.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

DK3aMeH B 8 cemecTpe.



10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTCpuaiibl, IPUMCHACMBIC IIPpU ITPOBCACHUU HpOMG)KYTO‘-IHOﬁ

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

noneHT kadenapsl «L{udporsie
TEXHOJIOTHH YIIPABICHUS
TPaAHCTIOPTHBIMU TPOIIECCAMID)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

I1.0. Ko3psakoB

B.E. HyroBnu

H.A. AanpusiHoBa



