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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Henbto ocBoeHust yueOHOM nucHMIUIMHBL (Moayss) «MHbopManoHHbBIE
XpAaHWIMILA M AHAJUTUYECKUE CHUCTEMBD» SIBJISETCS MOJYYEHUE CTYIECHTAMHU
3HAHWM O TPUHIMIAX TOCTPOCHUS HWH(POPMAIMOHHBIX  XPAHWIHIL W
nHopmanmonHo-ananuTaeckux cucreMm (MAC) Ha OCHOBE XpaHWIIUII JAHHBIX,
JTanax MOCTPOEHUS XPAHWIUIL JAHHBIX, MOJEISAX aHalIu3a M MpPEJACTABICHUS
nanabix B MAC, a Takke 00 ncnoiap30BaHuy HHOOPMaMOHHBIX XpaHuiauil u MAC
Ha >KeJIE3HOJIOPOKHOM TPAHCIIOPTE.

B pesynbrare wW3ydyeHUS AUCHUIUIMHBI CTYJIEHTHI JOJDKHBI TMOJYYUTh
HE00X0AMMbIe 3HAHUS 00 OCHOBAX TEOPUH XPAHWIUIL JaHHBIX, TeXHOIoruu OLAP
U MHTEJUIEKTYaJbHOTO aHaliu3a JIaHHBIX, O MpUMEpax AHATUTHYECKHX CUCTEM,
MIOCTPOCHHBIX HA U3YUYEHHBIX MIPUHIIMIAX U UCIIOJIB3YEMBIX Ha TpaHcnopTe. 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
MIPUHSATHUS PellIeHUu U obecrieueHrs PyHKIIMOHUPOBAHUS AHATUTUYECKUX CUCTEM.

JlucuuiuiiHa TpeaHa3HayeHa Uil [OJy4YeHUST 3HAHUHW U PELICHUS
CIETyIONUX MPO(PECCHOHATBHBIX 3a/ad (B COOTBETCTBHM C THIAMHU 3a1ad
po(heCcCHOHATLHON NEATENIbHOCTH):

[IpOEeKTHO-KOHCTPYKTOPCKas AEATENbHOCTD:

* MPEINPOEKTHOE 00Cien0BaHne (MHKUHUPUHT) 00BEKTa MPOEKTUPOBAHUS,
CUCTEMHBIN aHaNIN3 MPEIMETHON 001aCTH, 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):

OIIK-2 - Cnoco0eH TMOHMMATh NPHUHIMUIBI PabOThl COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJOTUH W TPOrPAMMHBIX CPEICTB, B TOM 4YHUCIE
OTEUECTBEHHOTO TMPOW3BOJCTBA, W WCIOJB30BaTh WX TMPU PEHICHUH 3a7a4
npoecCHOHaTBHOM NeITeTbHOCTH;



IIK-6 - CnocoGen pa3pabaTeiBaTh CTPYKTYpHBIE KOMIIOHEHTHI 0a3 JaHHBIX
KaK COCTaBHOM 4acTh MH(GOPMALMOHHOM CHUCTEMBI, BKJIIOYas pPa3BEepThIBAHUE,
COIMPOBOXKJICHHUE, ONTUMHU3ALNI0 (YHKIMOHUPOBAHMUSL.;

IIK-12 - CrnocobGeH npoeKTUpOBATh CHUCTEMbl MONACPKKUA IMPUHATHS
pelleHui Ipy yNpaBIeHUH TPAHCIIOPTHBIM KOMILIEKCOM.

OO0yueHnue 1Mo JUCIUIUINHE (MOJIYIIIO ) IPEIoIaraeT, 4YTo 1Mo ero pe3yIbTaTaM
oOyuatromuiicst Oyier:

YMmern:

-TIPUMEHSATh COBPEMEHHBIE pa3pabOTKM W TEHACHIMU B 00JacTu
npoektupoBanus [10 B npodeccnoHanbHOM AeATEILHOCTH;

-IIpUHUMATh 000CHOBAHHBIN BHIOOP THIA XPAHUIIUILA U €0 ApXUTECKTYPHI;

-IIPOCKTUPOBATh BUTPHHBI JAHHBIX M O0JACTH XpaHWIHINA JaHHBIX,
ONTUMHU3UPOBATH UX CTPYKTYPY C YIETOM OCOOCHHOCTEH peracMoi 3a/1auu.

3HaThb:

-pOJb JAaHHBIX U AHAIUTUKU B OM3HEC-TIPOIeccax MPeAnpHusITUs;

-Ha3HAYCHHE U OTINYHUA 0a3 TaHHBIX U HHPOPMAITMOHHBIX XPaHUIIHUIII;

-KJIACCUYECKUE M COBPEMEHHBIC MOJXOAbl K MPOECKTUPOBAHUIO XPAHUIIHUIILL
JIAaHHBIX;

-IIpUEMBI TPOCKTUPOBAHUS MOJICJICH JaHHBIX, 00E€CTICYNBAIOIINE PA3TUIHBIE
cBOMCTBa MH()OPMAITMOHHBIX XPaHHIIHII

Baaners:

-HaBbIKAMM  IIpOEKTUpOBaHUsA U  opkectpauuu ETL-mpoueccoB ¢
UCIIOJb30BAaHUEM  COBPEMEHHBIX  CpPEICTB  aBTOMAaTHU3alMdH,  BKJIIOYAsS
OTE€UYECTBEHHbIE U CBOOOHO pacpocTpaHsieMble MPOrpaMMHbIE PEIICHNUS;

-METO/IaMHU  pa3pabOTKH, HACTPOMKM U  ONTUMHU3ALMUU  CTPYKTYp
MH(GOPMAILIMOHHBIX XPAHWINII U aHATUTUYECKUX BUTPUH HA OCHOBE PEJIALIMOHHBIX
1 kosioHouHbIX CYB/I;

-TEXHOJIOTHSIMU TIOCTPOEHUS CHUCTEM IMOINEPKKHA TNPHUHATUS PEIICHUU B
TpaHCHOPTHOM  cepe, BKIOYAs HMHTErpalui0 JaHHBIX, (opMUpOBaHHUE
nokaszaresnen 3 (pEeKTUBHOCTH U BU3YaJIU3aLMIO KIIFOUEBBIX METPUK;

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miast TPyHOEMKOCTh AUCIUIUIMHBI (MOIyJis) coctaBiser S5 3.e. (180
aKaJeMHU4ecKuX yaca(oB).



3.2. OObem nucuUIUIMHBI (MOAyJsi) B (opMe KOHTAaKTHOM paboOThI
oOyyarmuxcst ¢  MeJarorM4ecKuMu  paboTHUKamMu W (WIM)  JIMI[AMU,
IPUBJIEKAEMBIMU K peajin3aluy 00pa3oBaTeIbHON IPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbBIX 3aHATHI
Bcero | Cemectp Ne8

KonTtaktHas paboTa rmpu npoBeIeHNH yIeOHBIX 3aHATHH (BCET0): 70 70
B tom uucre:

3aHATHS JIEKIIMOHHOTO THIIA 40 40
3aHsATHSI CEMUHAPCKOTO THITA 30 30

3.3. O0beM auCHUIUIMHBL (MOAyJisd) B (opmMe caMOCTOSTENbHONW padOoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl O0O0ydYaroIuxcs ¢
nearoruueckuMu paboTHUKAMU U (M) JIUI[AMU, TIPUBJIEKAEMBIMH K peau3aiiu
o0pa3oBaTeIbHOM MpOrpaMMbl HAa HUHBIX  YCIOBHUSIX, IPU IPOBEICHHUU
MPOMEKYTOUHOM aTrrecTtannu coctaisier 110 akagemuueckux daca (0B).

3.4. ITpu oOy4yeHnH N0 MHAUBUAYAIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM JIUCIUIUIMHBI (MOJIYJIs1) MOXKET OBITh peaan30BaH
MOJTHOCTBIO B (POpME caMOCTOSITETLHON paboOThl O0YyYaIOIIUXCS, a TaKke B hopme
KOHTaKTHOW pabOThl 00YydYalOIMUXCs C MEAarorudeckKuMu pabOTHUKAMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peasiu3alliu 00pa3oBaTEIbHON MPOrpaMMBbl HA HHBIX
YCJOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTus JIEKIIMOHHOTO THIIA.

TemaTuKa JIEKIIMOHHBIX 3aHSATHH / KpaTKOE COJIepKaHUE

1 |OBodronus apXUTEKTYPbl AaHATUTUYECKUX CUCTEM.
PaccmarpuBaembie BONPOCHL:

- 9BOJIIOIMA apXUTCKTYP aHAJIUTUICCKUX CUCTEM;

- ¢AuHasi baza JaHHBIX

- ETL;

- BUTPUHBI JaHHBIX;

- OLTP u OLAP.

2 |XpaHWIUIIE JaHHBIX KaK KJIacC HH)OPMAITMOHHBIX CUCTEM.
PaccmaTpuBaemble BOIIPOCHI:

- POJIb XPaHWJINIIA JAHHBIX B OM3HEC-TTPOLECCAX MPEATIPUATHS;

- OIIpeJIeTICHNE XPaHWINILA JaHHBIX/ ¥ €r0 Ha3HAUCHUE;




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T

- OTIINYHS OT Oa3bl JaHHBIX;
- HOpMaJIN3amys ¥ JCHOPMAaIN3aIis CXEeMbI JaHHBIX.

3 Knaccuueckne noAXOoAbl K MPOCKTUPOBAHUTIO XPAHUIIAIIIA. MHOFOMepHOCTB JaHHBIX.
PaccmatpuBaemble BOIIPOCH:
- MHOI'OMEPHOE TIPEJICTaBICHHE JIaHHbIX;
- CIIOCOOBI MPE/ICTABICHUS] MHOTOMEPHBIX JITAHHBIX;
- KJJaCCUYeCKHe MOJIENIN NaHHBIX «3Be3na» 1 « CHeXKUHKAY;
- tect FASMI,
- 6a3oBbIe oneparu OLAP;
- «Co3Be3musy».

4 |ApXHTEKTYpHBIE TIOJIXOIbI K TPOCKTUPOBAHHUIO XPAHHMIIUIIA.
PaccmatpuBaemble BOIIPOCH:
- KopropaTuBHas HHpopMaroHHast (hadprKa, MoIX0/] K TPOEKTUPOBAHUIO XPaHWIININA JAaHHBIX 10 buiuty
WNHmony;
- XpaHWINILE JJAHHBIX C apXUTEKTYPOH MIMHBI, HOAX0A K IPOSKTHPOBAHHIO XPAHWIHINA JaHHbBIX 110 Panbdy
Kumbamty, ELT.

5 KJ'IaCCI/I(i)I/IKaIII/IH HCTOYHHKOB JAHHBIX JJI XpaHWUJIHUIIA U CII0OCOOBI HHTCrpanuu.
PaccmaTpuBaemble BOTIPOCH:
- TwIockue (aiiel pa3IMYHBIX (HOPMATOB, MEPEKIATINKH, PETTIO3UTOPHH XPaHEHHUS;
- pensiuronHsie CYB/L;
- On-line cooOMICHNS U MEHEKEPBI OUCPECH;
- Web-cepBuchI;
- HECTPYKTYPUPOBaHHbIC HCTOYHUKU HH(OPMAIIH;
- BUTPHMHBI JaHHBIX XPaHUJIHIIA;
- py4YHO BBOJ JIaHHBIX.

6 |O6nactu xpanmmma naHeeX. Ctpyktypa ETL-tipomeccos.
PaccmaTpuBaemble BOIIPOCHI:
- 3agaun ETL-mponeccos;
- COCTOSIHME JaHHBIX Ha pa3HbIX oTanax ETL;
- HHCTPYMEHTHI NocTpoeHus u BeinosiHeHus ETL-npoueccos.

7 |CoBpeMEHHbIE TEH/ICHIIMU B 00JIaCTH IPOEKTUPOBAHNS XPaHWIMIL JaHHbIX. [ nOkue
MCTOOOJIOTUH IMTOCTPOCHUA ACTAJIBHOTO CJIOS JaHHBIX.
PaccmaTprBaemble BOIIPOCHI:
- MOIXOJ K OpTaHU3aIliy XpaHIIUINA B BUIe o3epa JaHHbIX (Data Lake);
- IPOEKTHPOBAHIE XPAHIIUINA JAHHBIX C IpuMeHeHneM moaxoaa Data Vault;
- IPOEKTUPOBAHKE XPAHWIHIIA JaHHBIX C IKOpHOI Moenbio (Anchor Modeling).

8 HCKOTOpLIe 11a0JIOHBI IMPOCKTUPOBAHUA MOHGHCP’I AAHHBIX XpaHUJIAIIA.

PaCCManl/IBaeMI)Ie BOIIPOCHKHI:

- mogens Entity-Attribute-Value;

- Hepapxus ¥ Ki1accuukaTopsl;

- TUITbI MEAJICHHO MCHAIOIINXCA I/ISMGPEHI/Iﬁ;

- 6I/IBHCC-I/ICTOpI/Iﬂ 1 TCXHUYCCKAA UCTOPUA JAHHBIX,

- OIITUMU3AIMS JOCTYIIA K OBICTPO PaCTYIIUM H3MEPCHHSM.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Crioco6s1 obecrieueHnst HEOOX0IMMOTO YPOBHSI IPOU3BOIUTEILHOCTH aHATUTHYECKUX

CHUCTEM.

PaccmartprBaeMbie BOTIPOCHI:

- TpeboBaHus, MPeBSIBIAEMBIC K AHATUTUICCKAM CHCTEMaM U CHCTEMaM O00CCIICUCHUS TaHHBIMU;
- In-memory-Berarcnenus, 0COOCHHOCTH pabOTHI In-memory cucTem;

- O630p paznoBuanocteit CYB/I.

10

[TpuHIMIIBI PYHKIIMOHUPOBAHUS TEXHOJIOTHH 0OecrieueHns] HE0OXO0AUMOIO YPOBHS
MMPONU3BOAUTCIIPHOCTU aHAJIUTUYCCKUX CUCTEM.

PaccmatpuBaeMble BOIIpOCH:

- konoHounsle CYB/I;

- pacupenenénnsie Berancienns B Apache Hadoop m Apache Spark.

11

HHTeJ’IHeKTyaHLHBIﬁ aHaJIN3 JaHHBIX B ITPOLCCCE NOAACPKKH TPHUHATHA peI_HeHI/Iﬁ
MPEATIPUATHS.

PaccmaTprBaemble BOIIPOCH:

- oZipa3AeneHus, paboTaomue ¢ CHCTEMaMU-HCTOYHUKAMH;

- moiep kKa paboThl MH(OPMAIMOHHBIX XPAHUIIAILI,

- OT/IeJIBl aHAJIM3a JAHHBIX;

- JIUIIa, IPUHAMAIOIIHE PELICHHS.

12

OOecnieuenue JaHHBIMH aHAJITUTUYCCKHUX CUCTEM I'PYIIIIBI KOPIIOPATUBHOI'O YIIPABJICHUS.
PaccmarpuBaeMble BOIPOCHI:

- IPUMEPBI CUCTEM I'PYIIIIbI YIIPABICHUS HA TPAHCIIOPTE;

- QHAJIUTUYECKUE 33]1a4U CUCTEM YIIPaBJICHUS PUCKAMU;

- JaHHbIe, He0OX0MUMBbIe 1Sl HYHKIIMOHHUPOBAHUS CUCTEMBI YIIPABJICHHSI PUCKAMH.

13

ObecrnieueHne TaHHBIMUA AaHATUTUYECKUX CUCTEM TPYIIIbI YIIPAaBIECHUS

IMPONU3BOACTBCHHBLIM IIPOIECCCOM.

PaCCManI/IBaGMBIC BOIPOCHI:

- IPUMEPBI CUCTEM I'PYIIIBI YIIPABJICHUA IPOU3BOACTBECHHBIMU TPOLECCAMU Ha TPAHCIIOPTE,
- AHAJIUTUYICCKUC 3a/1a4 CUCTCM ONICPATUBHOI'O YIIPABJICHUSA,

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

14

ObecneueHne JaHHBIMHA AHATUTHYECKUX CUCTEM TPYIIIBI YIIPABICHHS 3aKyTKaMHU.
PaccMaTpuBaeMble BOIIPOCHI:

- IPUMEPBI CUCTEM IPYIIIBI YIPABICHUS B3aUMOJICHCTBUEM C ITOCTaBIMKAMU HA TPAHCIIOPTE;

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

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

15

OOecnieuenue JaHHBIMH aHAJITUTUYCCKHUX CUCTCM I'PYIIIILI YIIPABJICHUA ITPOJaKaMU.
PaccmarpuBaemble BOIIPOCHL:

- IPUMEPBI CUCTEM I'PYIIIIbl YIIPABICHUS [IPOJaXKaMU Ha TPAHCIIOPTE;

- QHAJIUTUYECKHE 33]1a4M CUCTEM YIIPABJICHUS IPOJAKAMH U MApKETHHT A,

- IJaHHBIE, HEOOXOAMMBIE 1151 (PYHKIIMOHHMPOBAHHS CUCTEMBI YIIPABICHHS IPOJaKaMu.

16

OO0ecneuenne KauecTna JaHHBIX, ITOCTAaBJISIEMBIX B aHAJITUTUYCCKUEC CUCTCMBEI.
PaccmarpuBaeMbie BOTIPOCHI:

- IPUYMHBI CHIXKEHUS KaYeCcTBa IaHHBIX;

- OpraHu3allOHHbIE MEPHI MOBBIIIEHNS KAYECTBA IaHHBIX;

- IPOrpaMMHbIE METO/IbI MOBBILIEHUS KAUECTBA JaHHBIX;

- cucteMbl kiacca Master Data Management, «30J10Tast 3aIIUCh».

17

DTHYECKUE U MOPAJIbHBIC ACTICKThI CO3/aHMS M SKCIUTyaTallud aHAIMTUYECKUX CUCTEM.
PaccmatprBaemble BOIIPOCHI:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- NCKYCCTBEHHBIH MHTEIUIEKT, 3aCTyKUBAIOIINI JOBEPHS;
- KOJIEKC 9THKH B c(hepe NCKyCCTBEHHOT0 NHTEIeKkTa B Poccum;
- 9THYECKHE PEKOMEHAINY SKCIEPTHON TPYIITHEI allbsTHCA HCKYCCTBEHHOTO nHTeiuekTa EC.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

n/n

HaumeHnoBaHue nabopaTopHbIX paboT / KpaTKoe cojiepKaHue

[Toctpoenue ynpasnsiembix ETL-koHBeiiepoB ¢ mpumenenuem miardopmer Apache

Airflow.

B pesynbTaTe BBIIOMHEHHS 3a1aHus 1a00paTOPHOM pabOTHI CTYyIEHT Ha IPAKTUKE OCBOMT HHCTPYMEHT
opkectparun Apache Airflow: Hayuntcs pa3pabaTBaTh KOHBEHEpsl 00paOOTKM TaHHBIX, OMPEALIIATh
3aBHCUMOCTH MEXIY 33Ja4aMHt, HACTPauBaTh PACIIMCAHIE BBITOJIHCHHUS U OTCIICKHBATD COCTOSHHE
MPOLIECCOB.

3arpy31<a 1 OYHNCTKA JAHHBIX M3 (I)aﬁHOBBIX HCTOYHHKOB.

B pesynbrate BIOIHEHHS 33/1aHHS JTAOOPATOPHOH pabOTHI CTYJEHT HAYYHUTCS paboTaTh ¢ (haiIoBBIMH
WCTOYHHKAMU JAHHBIX U Pa3JIMYHBIMU CIIOCO0aMH TPEICTaBICHHS Ta0JIMUHBIX JaHHBIX B (haiinax,
OBJIaJIeeT HABBIKAMH YTEHHS JaHHBIX M3 BHEIIHHX (hailyioB ¢ moMoipto oudbnanorekn Pandas, npuodperer
HaBBIKHU BBITPY3KH CTPYKTYPHPOBAHHBIX JJAHHBIX B Pa3in4Hbe GOpMATHL

HOCTpO@HI/Ie AHAIIUTUYCCKUX BUTPUH.

B pesynbrarte BRIIOTHEHUS 3a1aHUS 1a00paTOPHOI pabOTHI CTYCHT NOTYYaeT HABBIKU MPOCKTUPOBAHHUS
BUTPHH JTaHHBIX MO KJIACCHIECKUM CXEMaM «3BE371a» M «CHEKHHKAY, TPeoOpa30oBaHuUs TaHHBIX K CICBOH
CTPYKTYpe cpeacTBaMu s3bika Python u 6mbmmorexkn Pandas.

I/IHTGFpaLII/IH C BHCIIIHUMHU CCPBUCAMHU U 6azaMu JaHHBbIX.

B pesynbrate BbINOIHEHHS 331aHHS 1a0OPATOPHOM pabOThl CTYICHT HAYYHUTCsl pad0TaTh C BHELIHUMH
cepBUCaMU U 0a3zaMy JIaHHBIX KaK UCTOYHMKAMH JUIsi HH(OPMAIIMOHHOTO XPaHIIHIIA, OBJIaAeeT HaBbIKaMU
TOJIKJIFOYEHHSI U TTOJY4YeHHsI JaHHBIX C MOMOIIIbI0 Onbanoreku Pandas, mpruoOpeTeT HaBbIKK 3arpy3KH C
BEPCUOHHUPOBAHHUEM B CJIOU AETAIbHOTO XPAHEHUS JAHHBIX.

Texaomorus IMOCTPOCHUSA AHAITUTHICCKUX OTYETOB.

B pesynbrate BeIIOTHEHHS 33/1aHUS JTAOOPATOPHOI pabOTHI CTYICHT MTOy4aeT HaBbIKK PaOOTHI ¢
TEXHOJIOTHSIMH aHAINTHYECKOH 00pabOTKHM TaHHBIX cpeAcTBaMu si3bika Python m 6nbmmorexu Pandas,
MOCTPOEHHIO CIIMCOYHBIX, CTATUCTHYECKUX U Ipa)MYeCKUX OTYETOB M X IKCIOPTA B PA3TMYHBIX
(dopmarax.

4.3. CamocrosiTenbHas padoTa 00y4daroImmuXCs.

Bun camocrosTensHO# paboThI

[ToaroToBka k 1a00paTOPHBIM 3aHATUSIM

N3yueHne qONOIHUTENBHON JIUTEPATYPBI.

Nzyuenne Buneomarepuana «I11abaoHbl MPOSKTUPOBAHKS MOIeTIeH JaHHBIX B
XPaHUIIHILEY.

IToaroroBka k MPAKTUICCKOMY YIIPAKHCHUTIO «Ananmuz PUCKOB yLIC6HOl"O mnmponeccar.

[ToaroroBka k IPOMEKYTOYHOM aTTECTALUH.

[ToaroroBka K TeKyuieMy KOHTpPOJIIO.




5. Ilepeduenp w3AaHWi, KOTOpPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IPHU
OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

13.(_;1 bubnuorpaduyeckoe onucanue Mecto nocryna

1 | bepexnoii, A. H. CoxpaHeHue 1aHHBIX: TEOpUS U URL:
npaktuka / A. H. Bepexuoii. — Mocksa : JIMK https://e.lanbook.com/book/82823
[Tpecc, 2016. — 317 ¢. — ISBN 978-5-97060-185-3.

2 L{exanoBckwii, B. B. YnpaBienue 1aHHbIMH : URL:
yue6nuk / B. B. Ilexanosckuii, B. JI. Ueprockoit. — | https://e.lanbook.com/book/168835

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

3 | Makmanos, A. B. CucteMbl NOJAEPKKHA TIPUHATHS URL:

pelenuii : yue6Hoe nocobue / A. B. Maxmanos, A. | https://e.lanbook.com/book/147135
E. Kypasnes, JI. H. Teraasikaps. — CaHKT-
[etepOypr : Jlanp, 2020. — 108 c. — ISBN 978-5-

8114-5344-3.
4 ['puropses, 0. A. PensiiirionHbie 6a3bl JaHHBIX U URL:
CUCTEMBIL NOSQL : yqeGHoe HOC06I/Ie / 1O. A. https://e.IanbOOk.Com/bOOk/156492

I'puropses, A. J1. [Inyrenko, O. lO. [TnyxHukoBa. —
brnarosemenck : AmMI'Y, 2018. — 424 ¢. — ISBN
978-5-93493-308-2.

5 | Kamynees, A. A. [IporpaMMupoBaHue Ha SI3bIKE https://e.lanbook.com/book/494477
Python : yue6Hoe noco6ue / A. A. Kaynees, C. H. (nara obpawmenns: 19.02.2026). —
[IIupobdokosa. — HoBouepkacck : FOPI'TTY (HITN), Pexum poctyna: s aBTopus.
2024. — 123 c. — ISBN 978-5-9997-0937-0. — TIOIB30BATE/ICH.

Texct : anexkTpoHHbIH // JIaHb : 2IEeKTPOHHO-

OubIMoTeyHas CUCTEMA.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HMCIOJIb30BAThCS MPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

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

DNeKTpOHHO-OuOMoTeyHass  cucrema  u3garensctBa  Jlambp  (URL:
https://e.lanbook.com).

7. llepeueHb  JNHIIEH3UOHHOTO ©  CBOOOJHO  PACIpPOCTPAHSIEMOTO
POrpaMMHOTO OOECIe4YeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

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



Loginom Community Edition (https://loginom.ru/platform/quick-start)—
CBOOOJIHO paclpoCTpaHsIeMOe NpPOorpaMMHOE 00ecrieueHue 1Jisi HEKOMMEPUYECKOTO
MCII0JIb30BaHUS.

Microsoft Office, Bxmrouaromuit MS Word, MS Excel, MS Access, MS Visio
— JIMIIEH3UOHHOE MPOTrpaMMHOE 0OeCIieYeHUE.

WUuTtepHer-Opay3ep - CBOOOJHO  pacmpoCTpaHsieMOe  IPOrpaMMHOE
obecrnieyeHue.

VYydimeHHBIA TEKCTOBBIM PENAKTOP C BO3MOXKHOCTBIO  YNPABJICHUS
KOJIMPOBKaMU, OTOOPaKEHUEM HEMEYaTHBIX CUMBOJIOB, TTOJICBETKOM CUHTaKCHCa U
pasmetku (Hampumep: Notepad++, EmEditor, PSPad, Atom) - cBoOoaHO
pacnpocTpaHsieMoe WK JUIEH3UOHHOE MPOTpaMMHOE 00ecIieueHue.

[Ipu opranuzanuu oOy4eHHUs IO JUCHUIUIMHE (MOAYJIIO) ¢ MPUMEHEHHEM
AJIIEKTPOHHOTO OOYYEeHHMs] U JUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHMA
HEOOXOJMM JIOCTYN KaXJIOro CTyJeHTa K WHGOPMAIMOHHBIM pecypcam —
oubimoreuHoMy (poHay YHHUBEpPCUTETA, CETEBBIM pecypcaM M MHPOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTnu « THTEpHET).

B cnydae npoBeneHun 3aHATUN C MPUMEHEHHUEM 3JIEKTPOHHOTO 00YUYeHUs U
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUM MOXET MOHAJO0OUTHCS HATUIUE
CJIeIyIONero nporpaMmaoro obecrneuenus (wim ux ananoro): OC Windows,
Microsoft Office, UaTeprer-6paysep, Microsoft Teams u T.1.

B oOpa3oBaTensHOM mpoliecce, Tpu MPOBEICHUH 3aHSATUNA C MPUMEHEHUEM
AJIEKTPOHHOTO OOYYEeHHSI U JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTH,
MOTYT MIPUMEHSThCA caeayomme cpeactsa kommynukanuii: SUOC PYT(MUUT),
Microsoft Teams, snekTpoHHas noura, ckair, Zoom, Telegram u T.11.

8. OmmcaHue MaTepUaJIbHO-TEXHUYECKOW ©0a3bl, HEOOXOJUMOM IS
OCYIIECTBJICHUST 00pa30BaTEIHLHOTO MPOIlecca Mo TUCIUILIHHE (MOJIYIIIO).

YyeOHble ayUTOpPUM JUIsl MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILEHHBIE
KOMITBIOTEPHON TEXHUKON ¥ HA0OpamMu I€MOHCTPAIMOHHOTO 000PYy10BaHMUS.

B ciyuyae npoBezieHUU 3aHATUN C TPUMEHEHUEM DJIEKTPOHHOTO 00yUYeHUs U
JUCTAHLIMOHHBIX ~ O0pa30BaTEIbHBIX  TEXHOJOTMH  HEOOXOAMMO  HaJIW4He
KOMITBIOTEPHOW TE€XHHUKH, JJIS OPTaHU3AIMU KOJUJIEKTUBHBIX W WHIWBUIYaJIbHBIX
dbopM 0OIIEHUST TEAATOTUYECKUX PAOOTHUKOB CO CTYACHTAMHU, MOCPEACTBOM
HCIIOJIb3YEMBIX CPEACTB KOMMYHHUKALIMH.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

DK3aMeH B 8 ceMecTpe.



10. OuieHOUHBIE MAaTEpUAIBI.

OneHouHbIe MaTepuabl, IPUMEHSIEMbIE TIPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

noreHT kadeapsl «{udposie
TEXHOJIOTHH YIIPaBICHUS
TPAHCTIOPTHBIMH TPOIECCAMI)»

CoryiacoBaHo:

3asenyromuii kadenpoit LITYTII

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

I1.0. Ko3bsakoB

B.E. HyroBuu

H.A. AnnpusHoBa



