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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

IHenbto ocBoeHus y4ueOHOW aucHMIUIMHBL (Moaynsi) «HHbopmanmoHHbIe
XpAaHWINILA M AHAJIUTUYECKUE CHCTEMBD» SBISETCS IOJIYyYEHUE CTYJIEHTAMHU
3HAHWM O TPUHIMIAX TOCTPOCHUS HWH(POPMAIMOHHBIX  XPAHWIHIL W
nHopmanmonHo-ananuTaeckux cucreMm (MAC) Ha OCHOBE XpaHWIIUII JAHHBIX,
JTanax MOCTPOEHUS XPAHWIMIL JAHHBIX, MOJENSAX aHajdu3a M MpPeICTaBICHUS
nanabix B MAC, a Takxe 00 ucnoap30BaHud HHOOPMaMOHHBIX XpaHuiuil u MAC
Ha >KeJIE3HOJIOPOKHOM TPAHCIIOPTE.

B pesynbrare wW3ydyeHUS AUCUHUIUIMHBI CTYJIEHTHI JOJDKHBI TOJYYHUTh
HE00XO0IMMbIe 3HAHUS 00 OCHOBAX TEOPUH XPAHWIUI] JaHHBIX, TexHooruu OLAP
U MHTEJUIEKTYaJbHOTO aHaliu3a JIaHHBIX, O MpUMEpax AHATUTHYECKHX CUCTEM,
MOCTPOCHHBIX HA U3YUYEHHBIX ITPUHIIUNAX U UCIIOJIb3YEMBIX Ha TpaHcropTe. Kpome
TOrO, CTYACHTHI JOJDKHBI OBJIAJIETh 0a30BBIMU HaBbIKAMU MAaHUIYJSIUA C
HabopaMu JaHHBIX ¢ OMOIIBIO si3bika U Python u 6ubnuorexn Pandas, a Taxxke
3HAHUSMHM 10 TTOCTPOCHUIO MH(GOPMAIIMOHHBIX XPAHUJIUIL IJIs 1eJeH MOAIePKKU
MPUHATHUS PelleHUu U obecrieueHrs PyHKIIMOHUPOBAHUS aHATTMTUYECKUX CUCTEM.

JucuuiuinHa TpeIHa3HayeHa Uil [OJy4YeHUsT 3HAaHUW U pelIeHUus
CIETyIONUX MPO(PECCHOHATBHBIX 3a/ad (B COOTBETCTBHM C THIAMHU 3a1ad
po(heCcCHOHATLHON NEATENIbHOCTH):

[IpOEeKTHO-KOHCTPYKTOPCKas AEATENbHOCTD:

* MPEINPOEKTHOE 00Cen0BaHNe (MHKUHUPUHT) O0BEKTa MPOEKTUPOBAHUS,
CUCTEMHBIN aHaNU3 MPEMETHON 00IaCTH, UX B3aUMOCBSI3EH;

* TEXHUYECKOE MPOEKTUPOBAHUE (PEUHKUHUPHUHT);

* pabouee IPOEeKTUPOBAHNUE;

* BBIOOP MCXOJIHBIX TAHHBIX JIsl IPOCKTUPOBAHUSI.

HayuHno-uccnenoBarenbckas AesITEIbHOCTB:

* cOOp, aHanM3 HAay4YHO-TEXHUYECKOW HH(POPMALMH OTEYECTBEHHOTO U
3apyOEKHOr0 OMbITA MO TEMATHKE UCCIIEIOBAHHUS.

2. [Inanupyemsble pe3ysibTaTbl O0y4EeHHUs 110 AUCHUIUIMHE (MOAYJIIO).

[lepeuenb GopmupyembiX pe3ysbTaTOB OCBOCHHSI 00pa3oBaTEIbHOU
nporpamMmsl (KOMIIETEHLUI) B PE3yJIbTaTe 00yUYEHUs M0 TUCUMILIUHE (MOIYIIO):

IIK-6 - CrocoOeH pa3pabaThiBaTh CTPYKTYPHBIE KOMITIOHEHTHI 06a3 JaHHBIX
KaK COCTaBHOM 4acTM MH(POPMAIMOHHON CHUCTEMbI, BKJIIOYAs pPa3BEPTHIBAHUE,
COIIPOBOXICHNE, ONITUMHU3ALNIO (PYHKIIMOHUPOBAHUSL. ;

IIK-12 - CmocobeH NpOeKTUPOBATh CHCTEMbl TOJICPKKUA TPUHATHS
pelleHui Ipy ypaBICHUH TPAHCTIOPTHBIM KOMILIEKCOM.



OO0yueHue 1o JuCuUIUIMHE (MOJYJII0) IPEAIoIaraet, 4YTo 1o €ro pe3yJibraraM
oOyuatoruiicst Oyier:

Ymern:

-IPUMEHATh COBPEMEHHBbIE pPa3pabOTKM W TEHASHIMM B o0sactu
npoektupoBanud [10 B npodeccnoHanbHOM NesSTENbHOCTH;

-IPUHUMATh 0OOCHOBaHHBIN BBIOOP TUIIA XPAHUIIUINA U €70 ApXUTEKTYPBI;

-IPOCKTUPOBATh BUTPUHBI JaHHBIX M OOJACTH XpaHWIMILA JaHHBIX,
ONTHUMH3UPOBATh UX CTPYKTYPY C YUETOM OCOOEHHOCTEHN peraeMoi 3a1aum.

3HaThb:

-pOJIb JAaHHBIX U AHAIUTUKU B OM3HEC-TIPOIeccax MpeanpHusITUs;

-Ha3HAYCHHE U OTINYHNA 0a3 JTaHHBIX U MHPOPMAITMOHHBIX XPaHUIIHUII;

-KJIACCUYECKUE M COBPEMEHHBIC TMOJXO0JAbl K MPOCKTUPOBAHUIO XPAHUIIHUIIL
JTaHHBIX;

-IIpUEMBI TPOCKTUPOBAHUS MOJICJICH JaHHBIX, 00E€CIICYNBAIOIINE PA3TUIHBIE
cBOMCTBa MH()OPMALIMOHHBIX XPAHUIIUIIL

Buajers:

-HaBbIKAMM  IIPOEKTUpOBaHUs U  opkecrpauuu ETL-mpoueccoB ¢
UCIIOJb30BAaHUEM  COBPEMEHHBIX  CpPEICTB  aBTOMAaTHU3alUdH,  BKIIOYAsS
OTEYECTBEHHBIE U CBOOOIHO paclpoCTpaHsieMble IPOrPaMMHBIE PEIICHNUS;

-METO/IaMU  pa3pabOTKH, HACTPOMKM U  ONTUMHU3ALMUU  CTPYKTYp
UH(GOPMAITMOHHBIX XPAHWINII U aHATUTUYECKUX BUTPUH HA OCHOBE PENIALIMOHHBIX
1 konoHouHbIX CYB/I;

-TEXHOJIOTHSIMU TIOCTPOEHUS CHUCTEM IMOJNEPKKHA TNPHUHATUS PEIICHUU B
TpaHCHOPTHON  cepe, BKIOYAs HMHTErpalldi0  JaHHBIX, (QOPMUpPOBAHUE
nokasaresnen 3p(HEKTUBHOCTH U BU3YATH3ALMIO KITIOYEBBIX METPHK;

3. O06beM TUCUMIUTAHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUTHHBI (MOJTYJIS).

OO6mast TPymnOEMKOCTh AUCIUIUIMHBI (MOIyJs) coctaBisier S5 3.e. (180
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIuHBL (Monaynsi) B (opMe KOHTAaKTHOW paboThI
oOyyarmuxcsi ¢ MeJaroruueckuMu  paboTHUKaMU ©  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTebHOM MporpaMMbl Ha UHBIX YCIOBMSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KomnunyectBo yacoB

Turn y4eOHBIX 3aHATHI
Bcero | Cemectp Ne8




KonrakTHas paboTa 1mpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 70 70

B tom unce:

3aHATHS JIEKIIMOHHOTO THIIA 40 40

3aHATUSA CEMUHAPCKOro TUIA 30 30

3.3. O0beM aucHUIUIUHBI (MOIYJsl) B (popMe caMOCTOSITETbHOM pabOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydarouuxcsi ¢
nearornaecKuMu pabOTHUKAMH | (WIJIH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiH
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TPH IPOBEICHUU
MIPOMEKYTOUHOM aTTectanuu cocrapisier 110 akagemuyeckux yaca (0B).

3.4. Ilpu oOy4eHnn o HHAUBUIYaIbHOMY YYEOHOMY IIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM O0YY€HHUH, 00bEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYarouXxcs, a Takke B (hopme
KOHTAKTHOM paboThl 00YyUYarOIIUXCS C MEJarornyecKuMu pabOTHUKaMU U (UJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliii 00pa3oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCJIOBUSIX, IPH MPOBEJCHUU TIPOMEKYTOUHOM aTTeCTalIUU.

4. ConepxaHue JUCUUTUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC
II/11

1 |OBodronus apXUTEKTYPbl AaHATUTUYECKUX CUCTEM.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- DBOJIIOLUS apXUTEKTYP aHATTUTUIECKUX CUCTEM,

- eqHas 0a3a TaHHBIX;

- ETL,;

- BUTPUHBI JaHHBIX;

- OLTP nu OLAP.

2 XpaHI/IJ'II/II_I_IC JAaHHBIX KaK KJIacC HH(bOpMaLIPIOHHLIX CHUCTCM.
PaccmatpuBaembie BOMPOCHI:

- POJIb XpaHIIUINA JaHHBIX B OM3HEC-TIPOLIeCCax MPeapPHUATHS;

- OIIpe/IeJICHUE XPaHWIIUILA JAHHBIX/ ¥ €ro Ha3HAYCHUE;

- OTIIUYMSA OT 6236l TaHHBIX;

- HOpMaIIM3aIis U ACHOPMAIIN3aIis CXeMbI TaHHBIX.

3 Knaccuueckue noAXOoAbl K MPOCKTUPOBAHUTIO XPAHUIIAIIA. MHOFOMepHOCTB JAHHBIX.
PaccmarpuBaemble BONPOCHL:

- MHOIOMEPHOE NPEeCTaBICHUE JaHHbIX;

- cIOCOOBI MPECTABICHUS MHOTOMEPHBIX JTAHHBIX;

- KJIaCCHYECKHE MOJIEIN JAaHHBIX «3Be3aa» U « CHEXKUHKAY;

- tect FASMI,




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- 6a3oBbIe oneparu OLAP;
- «Co3Be3mnay.

ApXI/ITCKTypHBIC noAXoAbl K IPOCKTUPOBAHUIO XPAHUJIUILA.

PaccmarpuBaeMble BOIPOCHI:

- KopropaTuBHas nHpopMalroHHast (adpuKa, MOJX0/] K TPOSKTUPOBAHUIO XPAaHMIIMINA JAaHHBIX 10 buiuty
HNHmony;

- XpaHWJINILE JAHHBIX C apXUTEKTYPOH MIMHBI, HOAX0 K IPOSKTHPOBAHHIO XPAHUIIHUIIA JaHHbIX 0 Panbdy
Kumbammy, ELT.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCTOYHHUKOB JaHHBIX JJISI XpaHWJIWIIA U CIIOCOOBI HHTCrpanuu.
PaccmarpuBaeMbie BOTIPOCHI:

- IIOCKHUe (Paiiipl pa3IHIHBIX (HOPMATOB, MIEPEKIATINKHI, PETIO3UTOPUN XPAHCHUS,

- pensitonHsie CYB/;

- On-line cooOmIeHNS U MEHEKEPBI OUePECH;

- Web-cepBucHI;

- HeCTPYKTYPUPOBaHHbBIC HCTOYHUKH HH(POPMALINH;

- BUTPHUHBI JAHHBIX XPAHUIIHIIIA;

- Py4HO! BBOJ JAHHBIX.

O6mactu xpanwmima gaHHaeX. Ctpyktypa ETL-niporieccos.
PaccmaTpuBaeMble BOIIPOCHIL:

- 3agaun ETL-mponeccos;

- COCTOSIHME JIaHHBIX Ha pa3HbIX dTanax ETL;

- HHCTPYMEHTHI NocTpoeHus u BeimosiHeHus ETL-npoueccos.

CoBpeMeHHbIE TEHJEHIINH B 00JIaCTH MPOEKTUPOBAHUS XPAHWINL] TaHHBIX. [ nOKue

MCTOOOJIOTUH IMTOCTPOCHUA ACTAJIBHOTO CJIO0S JaHHBIX.
PaccmatpuBaeMble BOITPOCHL:

- TOIXOJ K OpTaHM3aIlNH XpaHIININA B BIIe o3epa qaHHbx (Data Lake);

- IPOEKTUPOBAHKE XPaHUIIHIIA JAHHBIX C pUMEeHeHHneM noaxoaa Data Vault;

- IPOEKTUPOBAHKE XPAHWIHIIA JAHHBIX C IKOpHOI Moenbio (Anchor Modeling).

HekoTopsie 1m1abaoHbI MPOSKTUPOBAHUS MOJIEICH JaHHBIX XPAHUITHUIIIA.
PaCCManI/IBaeMLIe BOINPOCHI:

- mogens Entity-Attribute-Value;

- Mepapxus U KI1acCu(PUKaTOPBI;

- TUIIbI MEAJICHHO MCHAIOLINUXCS HSMGpQHI/Iﬁ;

- 6I/ISHCC-I/ICTOpI/I$I 1 TEXHUYIECKasA UCTOPUS TaHHBIX,

- OIITUMU3AIMS JOCTYIIA K OBICTPO PaCTYIIUM H3MEPCHHSM.

Crioco0ObI 00ecIieyeHnst HeO6XOI[I/IMOFO YPOBH: IMPOU3BOAUTCIIBHOCTU dHAJITUTHICCKUX

CHUCTCM.

PaccmatprBaeMbie BOTIPOCHI:

- Tpe6OBaHl/Iﬂ, MPpEABABIACMBIC K aHAJIUTUICCKHUM CUCTEMAaM U CUCTEMaM OGCCHe‘ieHI/Iﬂ JaHHBIMU
- In-memory-Beruucnenusi, ocobeHHOCTH PadboTHI In-memory cuctem;

- O630p paznoBugnocteit CYB/I.

10

[TpuHIMIIBI PYHKIIMOHUPOBAHUS TEXHOJIOTHI 0becreueHns] HE0OXO0AUMOIO YPOBHS
MIPOU3BOUTENILHOCTH aHAJTUTHYECKUX CHCTEM.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

PaccmatpuBaeMble BOIIPOCHL:
- konmonouHble CYB/I;
- pacupenenénnsie Berancienns B Apache Hadoop m Apache Spark.

11

HHTeJ’IHeKTyaHLHBIﬁ AHaJIN3 JAaHHBIX B IIPOLCCCC NOAACPKKH MIPUHATHA peI_HeHI/Iﬁ
OpeapUSTHS.

PaccmaTprBaemble BOIIPOCH:

- IoZIpa3AeNeHus, paboTaoue ¢ CHCTEMaMU-HCTOYHUKAMI;

- moiep kKa paboThl MH(OPMAIMOHHBIX XPAHUIIAILI,

- OT/IeJIBl aHAJIM3a JAHHBIX;

- JIUIIa, IPUHUMAIOIIHE PELICHHSI.

12

OOecnieueHue JaHHBIMHU aHAJIUTUYCCKUX CUCTEM I'PYIIIIBI KOPIIOPATUBHOI'O YIIPAaBJICHHUSA.
PaccmarpuBaeMble BOIPOCHL:

- IPUMEPBI CUCTEM I'PYIIIIbI YIIPABICHHS HA TPAHCIIOPTE;

- AHAJIUTUYECKUE 33]1a4l CUCTEM YIIPABJICHUS PUCKAMU;

- JaHHbIe, He0OX0MUMBbIe ISl (PYHKIMOHHUPOBAHUS CHCTEMBI YIIPABJICHHSI PUCKAMH.

13

ObecrnieueHne JaHHBIMU AHAIUTUYECKUX CUCTEM TPYIIIbI YIPaBICHUS

IMPONU3BOACTBCHHBLIM IIPOLCCCOM.

PaCCManI/IBaGMBIG BOIPOCHI:

- IPUMEPBI CUCTEM I'PYIIIBI YIIPABJICHUS IPOU3BOACTBEHHBIMU MMPOLECCAMU Ha TPAHCIIOPTE,
- AaHAJIMTUYCCKUEC 3a/1a4 CUCTEM OIICPATUBHOI'O YIIPABJICHUA

- JTaHHBbIC, HeOGXOL[I/IMLIe JJ1A (l)yHKHI/IOHI/IPOBaHI/IH CUCTEM OIICPATUBHOI'O YIIPABJICHUA.

14

ObecneueHne JaHHBIMHA AHATUTHYECKUX CUCTEM TPYIIIBI YIIPABICHHS 3aKyTKaMHU.
PaccmaTpuBaeMble BOIIPOCHL:

- IPUMEPBI CUCTEM TPYIIIBI YIPABICHUS B3aUMOJICHCTBHEM C IMTOCTABIIMKAMU HA TPAHCIIOPTE;

- AaHAJIMTUYECKHE 3a/1a9U CHCTEM YTIPABICHUS B3aNMOAEHCTBUEM C ITOCTABIIHKAMH;

- JaHHBIE, HEOOXOAMMBIE sl PYHKIIMOHHNPOBAHHS CHCTEMBI YIIPABJICHHS B3aHMOJICHCTBHEM C
MOCTABIINKAMH.

15

OOGecreueHue JaHHBIMU aHAJIUTUYCCKUX CUCTCM I'PYIIIIbI YIIPABJICHUS ITPOAAKAMU.
PaccmarpuBaeMble BOIPOCHL:

- IPUMEPBI CUCTEM I'PYIIIbI YIIPaBICHUS [IPOJaXKaMU Ha TPAHCIIOPTE;

- AaHAJIUTUYECKUE 3aJ1a4M CUCTEM YIIPABJICHUS IPOJAKaMU U MapKETHUHTa;

- JaHHbIe, HE0OX0AMMBbIe 1Sl PYHKIIMOHUPOBAHHS CHCTEMbI YITPABJICHHS POJayKaMHu.

16

OO0ecrieueHne KauecTBa JaHHBIX, ITOCTABIIIEMbIX B aHATUTHYECKUE CHCTEMBI.
PaccmatpuBaeMbIe BOITPOCHI:

- IPHMYMHBI CHIKECHHS Ka4eCTBa TAHHbIX;

- OpraHU3alOHHbBIC MEpPhI TIOBBIIICHHS Ka4yeCTBa TaHHbIX;

- IPOrPaMMHBIC METO/IbI IOBBIICHHS KaueCTBa JAHHBIX;

- cucteMsl kitacca Master Data Management, «30J10Tast 3aIIHCh.

17

DTHYECKHE U MOPAJIBHBIC ACTICKTBI CO3aHHA U SKCIUTyaTalluu aHAJIUTUYCCKUX CUCTCM.
PaccmaTpuBaemble BOIIPOCHI:

- ICKYCCTBEHHBIH MHTEIUIEKT, 3aCITyKUBAIOIINI JOBEPHS;

- KOJIEKC 9THKH B c(hepe NCKyCCTBEHHOT0 HHTEIeKkTa B Poccum;

- 9TUYECKHE PEKOMEHAINN SKCIIEPTHON TPYIIIBI allbsIHCA HCKYCCTBEHHOTO nHTEuekTa EC.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOTHI




) HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
II/11

1 |IToctpoenmue ympasnsieMbix ETL-konBeliepoB ¢ mpumeHeHueM miaTdopmbl Apache

Airflow.

B pesynbrarte BRIIOIHEHUS 3a1aHus 1a00paTOPHOI pabOThI CTYJICHT Ha MPAKTUKE OCBOUT UHCTPYMEHT
opkectparuu Apache Airflow: HayuuTcs pa3pabaTBaTh KOHBEHEpBI 00paOOTKH NaHHBIX, OMPEEIIATh
3aBHCHUMOCTH MEX]y 33/Ia4aMy, HACTPANBATh PACIIHICAHUC BBITIOJIHEHUS U OTCIICKHBATH COCTOSTHUC
MIPOLIECCOB.

2 |3arpy3ka ¥ OYHCTKA JaHHBIX U3 (halIOBBIX HCTOYHUKOB.

B pesynbrate BRIIOTHEHUS 3a1aHIs Ja00paTOPHOI pabOThI CTYCHT Hay4IHuTCs paboTath ¢ (hailIoBEIMU
WCTOYHUKAMH JAHHBIX ¥ PA3INYHBIMU CLIOCOOaMH MIPEICTABICHUS TAOIMYHBIX JaHHBIX B (haiinax,
OBJIaJIeeT HaBBIKaMHU YTEHHMS JaHHBIX U3 BHEINHUX (ailioB ¢ momouipto 6ubnuorexy Pandas, mpuobperer
HaBHIKU BBITPY3KH CTPYKTYPUPOBAHHBIX TAHHBIX B Pa3IUYHbIC (OPMATHL.

3 HOCTpOCHI/IC AHAJIUTUYCCKUX BUTPUH.

B pesynbraTe BIIIOTHEHHS 331aHUS 1TaOOPATOPHOH pabOThI CTYIEHT MOyYaeT HaBBIKU ITPOSKTUPOBAHUS

BUTPHH JaHHBIX 110 KJIACCHUECKHM CXEMaM «3BE3/1a» M «CHEKMHKa», IPe0OPa30BaHusl TAaHHBIX K €JIEBOM
CTPYKType cpeacTBaMu si3bika Python u 6ubnmorexu Pandas.

4 |MHTerpauus ¢ BHEIIHUMHU CEpBUCAMH U 0a3aMu JIaHHBIX.

B pesynbrate BRINIOTHEHHS 33AaHUA TaOOPAaTOPHOH pabOTHI CTYJEHT HAYIHUTCS pab0TaTh C BHELTHUMH
cepBUcaMy 1 0a3aMHy TAHHBIX KaK HCTOYHUKAMH ISl HH(OPMAIIMOHHOTO XPAaHIIIHIIA, OBJIAAEeT HaBbIKaM1
TOJKJTIOYEHHSI ¥ TTOyYeHHsI JaHHBIX ¢ oMoIbio Onbanorekn Pandas, mproOpeTeT HaBBIKH 3arpy3KH C
BEPCHOHMPOBAHUEM B CIION IETANBHOIO XPaHEHUs JAHHBIX.

5 Texnomorus MMOCTPOCHUS AHAITUTUICCKUX OTYETOB.

B pe3ynbTaTe BhIIOMHEHMS 3a0aHUs 1a00PAaTOPHOM pabOTHI CTYISHT MOTy4YaeT HaBBIKU PA0OTHI C

TEXHOJIOTUSIMU aHATMTHYECKOW 00pabOTKHM TaHHBIX cpeAcTBaMu si3bika Python u 6ubnuorexku Pandas,
MOCTPOCHHIO CITUCOYHBIX, CTATHCTHYECKHX U rpaduueckux OTYETOB M X IKCIIOPTa B Pa3IHYHBIX
¢dopmarax.

4.3. CamocrosiTenbHas padoTa 00y4daroInXCs.

Bun camocrosTensHOM paboThI

1 |IloaroroBka K 1aOOpaTOPHBIM 3aHITHUIM

W3ydeHnne qONOMHUTEIHHON JTUTEPATYPHI.

3 |HUzyuenue Buneomatepuana «l11abaoHbl MpOeKTHPOBAHUS MOJIENEH TaHHBIX B
XPAHHWITUILE.

4 |IloaroroBka K IpaKTHUECKOMY YIPA)KHEHUIO «AHAJIN3 PUCKOB Y4eOHOI0 MpOLEccay.

[ToaroroBka Kk IPOMEKYTOYHOHN aTTECTALUH.

IToaroroBka k TCKYIIEMY KOHTPOJIIO.

5. Ilepedenbp wu3AaHU, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).
No
/1

bubnuorpaduyeckoe onucanue Mecrto noctyna




1 | Bepexnoii, A. H. CoxpaHeHue JaHHBIX: TEOPUS U URL:

npaxtuka / A. H. Bepesxuoii. — Mocksa : JIMK https://e.lanbook.com/book/82823
[Tpecc, 2016. — 317 ¢. — ISBN 978-5-97060-185-3.

2 [lexanoBckuii, B. B. YnpaBnenue nanHbIMH : URL.:
yue6uuk / B. B. Ilexanosckuii, B. JI. Ueprosckoii. — | https://e.lanbook.com/book/168835

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

3 | Makmanos, A. B. CucteMbl TOJAEPKKHA IPUHATHS URL:

pemrenwii : yue6Hoe mocobue / A. B. Makmanos, A. | https://e.lanbook.com/book/147135
E. Kypasnes, JI. H. Teraasikaps. — CaHKT-
[TerepOypr : Jlanp, 2020. — 108 ¢. — ISBN 978-5-

8114-5344-3.
4 ['puropses, 0. A. PensiiirionHbie 6a3bl JaHHBIX U URL:
cuctembl NoSQL : yue6Hoe nocobue / 0. A. https://e.lanbook.com/book/156492

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

5 | Kanymnees, A. A. [IporpammupoBaHue Ha S3bIKe https://e.lanbook.com/book/494477
Python : yue6noe noco6ue / A. A. Kanynees, C. H. (nara obpamenus: 19.02.2026). —
[Mupobokosa. — HoBouepkacck : FOPI'TIY (HIIN), Pesxnm jloctyna: uist aBTopus.
2024. — 123 c. — ISBN 978-5-9997-0937-0. — TOIB30BATE/ICH.

Texct : anexkTpoHHbI // JIaHb : 2EKTPOHHO-

OubmMoTeyHas CUCTEMA.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HMCIOJIb30BAThCS MPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

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

DNeKTpOoHHO-OuOmoTeyHass  cucrema  u3garensctBa  Jlambp  (URL:
https://e.lanbook.com).

7. IlepeuyeHb  JHUIIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
IpOrpaMMHOr0 OOECIEUYEeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

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

Loginom Community Edition (https://loginom.ru/platform/quick-start)—
CBOOOJTHO pacIpoCTpaHsIeMOe IIPOrpaMMHOE 00eCIIeueHHE 1JISI HEKOMMEPUECKOTO
HUCIIOJIB30BAaHUS.

Microsoft Office, Bximrouaromuit MS Word, MS Excel, MS Access, MS Visio
— JUOCH3MOHHOC IIPOIrpaMMHOC oOecrieueHue.



WNuTepHer-Opay3ep - CBOOOJHO  pacmpoCTpaHsEMOE  IPOrpaMMHOE
oOecrieueHue.

VYIIy4ylmieHHbIM TEKCTOBBIM PENAKTOP € BO3MOXKHOCTBIO  YIIPABJICHUS
KOJIMPOBKaMH, OTOOpa’KEHWEM HETEeYaTHBIX CHMBOJIOB, MOJICBETKONW CHUHTAKCHCA U
pasmetkn (HampuMmep: Notepad++, EmEditor, PSPad, Atom) - cBo6oaHO
pacrpoCcTpaHsieMOe WU JTUIEH3MOHHOE MIPOrpaMMHOE 00eCTIEUEHHE.

[Tpu opranuzanuu OoOy4eHHS MO JUCHUIUIMHE (MOIYII0) C MPUMEHEHHUEM
ANEKTPOHHOTO OOYYEHUS] M JIUCTAHIIMOHHBIX O00pPa30BATENIbHBIX TEXHOJOTUI
HEOOXOJIMM JIOCTYIl KaXJO0ro CTyJeHTa K WH(POPMAIMOHHBIM pecypcam —
oubimoreuHoMy (poHay YHHUBEpPCUTETa, CETEBBIM pecypcaM M MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTepHeT.

B ciyuyae npoBefeHNM 3aHATUN ¢ TPUMEHEHUEM 3JIEKTPOHHOTO 00yUYEHUs U
JTUCTAHITMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHI MOXET MOHATO0OUTHCS HaTUYHe
CJIeTyIONIEro mporpaMMHoro obecrneuenus (wim ux anamoro): OC Windows,
Microsoft Office, Unutepuet-Opay3zep, Microsoft Teams u T.1.

B oOpazoBaTensHOM mpoliecce, Tpu MPOBEACHUM 3aHSATUNA C MPUMEHEHUEM
AIIEKTPOHHOTO OOYYEeHHS U JUCTAHIIMOHHBIX OOpa30BaTEbHBIX TEXHOJOTHM,
MOTYT MIPUMEHSTRCA cleayomme cpeactsa kommynukanuii: SUOC PYT(MUNT),
Microsoft Teams, anekTpoHHas oura, ckair, Zoom, Telegram u T.11.

8. OmmcaHne MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOJMMOM IS
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTUINHE (MOIYIIIO).

YyeOHble aynuTOpUM JUIsl MPOBEACHUS YUYCOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMu IEMOHCTPAITMOHHOTO 000PY10BaHMUS.

B cnydae npoBeneHUM 3aHATUNA C MPUMEHEHUEM 3JEKTPOHHOTIO 00y4YeHUs U
JUCTAHIIMOHHBIX ~ O00pa30BaTEIbHBIX  TEXHOJOTUA  HEOOXOJIMMO  HaJIu4yue
KOMIBIOTEPHOU TEXHUKH, JJIsI OPTaHU3AIMKU KOJIJIEKTUBHBIX U WHIUBUIYaTbHbBIX
dbopm 0OIIeHUST TeAaroruyeckux pabOTHUKOB CO CTYJACHTaMH, IMOCPEICTBOM
HCIIOJIb3YEMBIX CPEJACTB KOMMYHUKAIIUH.

9. ®opMa MPOMEKyTOUHOM aTTECTAIUU:

DK3aMeH B 8 ceMecTpe.

10. OueHouHble MaTepUAIIBI.

OueHoYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEIACHUU MPOMEKYTOUHON
aTTeCTaIy, pa3padaThIBAIOTCA B COOTBETCTBHHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CorJiacoBaHo:

3aBenyromuii kadenpoi LITYTII

[Ipencenarens yueOHO-METOIMUECKOM
KOMHUCCHU
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H.A. AunpusiHOoBa



