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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Kypc OT mpocToro kK CIOXXHOMY ITOIPYXaeT CIylaTeled B TEOPUIO M
PAaKTUYECKHUE aCIEKThI Pa0OTHI C OOJBIIMMH MaccuBaMu HHpopMmaiuu. B pamkax
Kypca Ha IPOCTOM U HOHATHOM S3bIKE€ OYJET paccKa3aHO Kak B COBPEMEHHBIX
YCIIOBUSIX MPOU3BOAUTCS 0000IIEHNE CTATUCTUYECKUX JAHHBIX U MIOMCK CKPBITHIX
3aKOHOMEPHOCTEH, a TaKke KaK 3TH 3aKOHOMEPHOCTH WCIONb3YIOTCA IIpH
NPUHATUNA YIPABICHYECKUX PEIICHUH M MOBBIMIEHUN 3((HEKTUBHOCTH PabOTHI
npennpustus. OCHOBHAas IeNb JaHHOW JUCHUIUIMHBI — (opMHpOBaHUE Yy
CTYJECHTOB OCHOBHBIX TEOPETHUECKHUX 3HAHUI U MPAKTUYECKUX HABBIKOB B 00JIACTH
aHaJIM3a JaHHbIX, IPUMEHEHNUU HanboJiee MOMYJIIPHBIX METO/I0B CTATUCTUYECKOTO
aHaJIM3a U IPOrHOCTUYECKON aHATUTHKU.

2. IlmanupyeMsble pe3ynbTaThl 00yUYeHHS 110 TUCHUIUTHHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

OIIK-1 - CnocobeH npuMEeHSTh €CTECTBEHHOHAYYHbIE U OOLIEMH)KEHEPHbIE
3HaHUA, METOBl MATEMAaTUYECKOTO aHAIM3a U MOJICTHPOBAHUS, TCOPETUIECKOTO U
AKCIIEPUMEHTAIBFHOTO UCCIIeIOBAaHUS B TPOGECCHOHATBHON ACSITEbHOCTH;

OIIK-3 - CrnocobeH pewmaTh CTaHAAPTHBIE 3aJaud MPOo(ecCHOHATbHOM
NeSITeIbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON U OubImnorpaduueckon KyJabTyphl €
OpUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHMM U C y4eToM
OCHOBHBIX TpeOOBaHUM WH(HOPMAITMOHHON O€30MTaCHOCTH;

OIIK-6 - CriocoOeH pa3pabaThiBaTh OM3HEC-TIAHBI U TEXHUYECKUEC 3aaHUs
Ha OCHAIICHHWE OTIENOB, JlabopaTopuil, 0(UCOB KOMIBIOTEPHBIM H CETEBBIM
000pyI0BaHUEM;

OIIK-8 - CnocobeH pa3pabaTbiBaTh alTOPUTMBI M ITPOTPAMMBI, TTPUTOIHBIE
JUI IPaKTUYECKOr0 PUMEHEHNUS;

YK-1 - CrnocobeH ocylecTBIsATh MOUCK, KPUTUYECKUN aHAIM3 U CUHTE3
UHpOpMaIH, IPUMEHATh CHCTEMHBIN MOJXO AJIsl PEIICHNUs TIOCTaBICHHBIX 3a1a4.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOoJaraeT, YTo Mo ero pe3yJibraTtamMm
oOyyaroruiicst Oyier:

Baangern:

S3bIKAMU  TIPOrPAMMHUPOBAHMS, IPECIHA3HAYCHHBIMU IS aHAIM3a U
BHU3yaJIN3allU JAHHBIX,

VHCTPYMEHTAMU WH)KCHEPUHU TAHHBIX,

CTaTUCTUYECKMMHU MHCTPYMEHTAMU ITPOBEPKU TUIIOTE3 O TaHHBIX.



YMmerh:

BrImotHSITE  TTpOMIMpPOBAaHNE NAaHHBIX W TMPABWIBHO OINPEACIUTh KaKHe
METO/IbI aHAJTN3a JOJIKHBI OBITh HCTIOJIB30BaHBI B KOHKPETHON CUTYAIIHH,

BBIOMPATh WHCTPYMEHTHI aHAIM3a JAHHBIX B 3aBHCHMOCTH OT WX THIIOB,
00BeEM,

coOHpaTh JaHHBIC U3 OTKPBITHIX HCTOYHUKOB.

3HaTh:

CrpaTteruu ynpaBJjeHUs! JaHHBIMH,

IPOrpaMMHOE 0OECIICUCHH S, MPUMEHSIEMBIC JIsl aHATU3a TaHHBIX,

S3BIKUA MPOrPAMMUPOBAHUS, CIEIIUATU3UPOBAHHBIC HA aHATU3E JIAaHHBIX

3HaHue naHAmadTa aabTEPHATUBHBIX PEIICHHWH HU OCOOCHHOCTEH HUX
IPUMEHEHHUSL.

TEPMUHOJIOTHS B 00JIaCTH aHalM3a JaHHBIX: MPOrpaMMHOe obOecrieueHue B
00JacTu aHaIM3a JaHHBIX, METO/IbI AaHAJIN3A.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO6mast TPyIOEMKOCTh AUCHUILIMHBI (Moayssi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMmuidHbL (MoOayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarolmuxcss € MeJarort4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K peasin3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaecTBo yacos

Tur yqeOHBIX 3aHIATHI
Bceero | Cemectp Nel

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 34 34

B ToM uyucne:

3aHATHS CEMUHAPCKOTO THIIA 34 34

3.3. O06bemM aucHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJaromuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBJIEKAEMbIMH K peatu3aliu
oOpa3oBaTeNpbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TpPU NPOBEIACHUU
IPOMEKYTOUHOM aTTecTanuu coctapisier 110 akagemuyeckux vaca (0B).

3.4. ITpu oOy4eHnu o HHAUBUAYAJILHOMY YYEOHOMY IJIaHy, B TOM YHCJIE IPU
YCKOPEHHOM 00Y4Y€HHH, 00BEM JTUCHMIUIMHBI (MOJYJIsI) MOXKET ObITh peain30BaH




MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme

KOHTaKTHOW pabOThl OOy4YaroIIMUXCA € NEAAarorudeckuMu paObOTHUKamMu U (HJIN)

JIMaMu, IpHUBJICKACMBbIMU K pCaJIn3alilun O6p330B3TCJ'IBHOI>i IporpaMmMbl Ha UHBIX

YCJIOBUAX, IIPU ITPOBCACHUN HpOMG)KyTO‘IHOfI aTTeCcranuu.

4. ConeprxaHue JUCHUIUIAHBI (MOIYJIA).
4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

He npenycMoTpeHO yueOHbIM TIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlaGopatopHbie pabOThI

n/o

HaumeHnoBanue 1a00paTOpHBIX paboT / KpaTKOE COACpKAHHUE

Tema 1. BBegenue B npeAMeTHYIO 001aCTh aHATUTUKH OONBIINX JAHHBIX: XAl UITU

HepaCKpLITBIﬁ INOTCHL N AJI

PaccmaTrpuBaeMble BOIIPOCHI:

- JlanHble, nHGOpPMaI¥s, 3HAHUS — B 4YEM OTIHYHS.

- Uro ecth Gomnpme faHHbIE. UTO €CTh aHATMTHKA.

- Uro 3a 3Beps Takoii: data-driven opranm3amms’?

- OXnpaHus PbIHKA VS Pe3yIbTaThl.

- Heckosbko OCHOBHBIX JIOBYIIIEK M U3BJICYEHHBIX U3 HHUX OIIBIT.
- IlepecMmoTp npuopureTos 3a nocienaue 10 ner.

- HoBble Urpoku Ha PbIHKE M YeM OHH XapaKTepH3YIOTCS.

Tema 2. CTpaTGFI/IH yHupaBJICHUA JaHHBIMU: HCKYCCTBO BUICTH JIEC 34 NICPCBbLIMU
PaccmarpuBaembie BOIPOCHL:

- Crparerus ynpasieHHs JaHHBIMH, KaK COCTaBHAs YaCTh KyJIbTYpbl COBPEMEHHOM opranuzauuu. [louemy
9TO Ba)KHBIM Bompoc?

- Uro ecTh cTpaTerus ynpaBJICHHs JTaHHBIMH, KTO 32 HEE OTBEYACT B OpraHU3alNH.

- Kto Takoif Biagenen 1aHHBIX, €ro cepa OTBETCTBEHHOCTH M IIOJTHOMOYHS.

- Mozenp AaHHBIX, YTO 3TO TAKOE ¥ 3a4€M OHA Hy’>KHa.

- OCHOBHBIE 3aMHTEPECOBAHHBIE CTOPOHBI.

- Konnermmust Self-Service Bl.

- Texuuueckast nHPpacTpyKTypa.

- PeBomronius open-source u JOCTYITHOCTH TEXHOJOTHMA.

- Kak usmeputh 3 (GeKTUBHOCTD CTPATEruH YIIPaBICHUs JaHHBIMH.

Tema 3. XpaHwinila JaHHBIX: MEPBBIM Iar K aHAJTUTUKE W 3a4€M BCE TAK YCI0XKHSATh
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- Pa36epeMCH B IIPpEAMETE: YTO €CTh XPpaHWIUIIEC JAHHBIX, 3a4€M OHO HYXKHO.

- Yro 3a 3Bepsb Takoi — ETL.

- OHPGHCHCHI/IC HUCTOYHHMKOB U1 3arpy3Ka JaHHbIX.

- Kaxue Buap1 npeobpa3zoBanns 1 00beIMHEHNS JAHHBIX CYIIECTBYIOT, B Y€M MX MPUHIMITHATBHBIC
OTJIMYUA U HA YTO cnenyeT o6pamaTL BHUMAHUC.

- I'ITO TaKoC BI/ITpI/IHBI JTAHHBIX.

Tewma 4. ITocTaHoBKa 3aJa4yu: KaK HC OIIMOHUTHCS C BLI60pOM EJIN U UHCTPYMCHTO
PaCCMa’I‘pI/IBaCMLIC BOIPOCHI:
- C gero Ha4yarThb, C KaKou CTOPOHBI IIOJIOMTH K 3aJa4e aHajau3a JaHHBIX.




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

- OCHOBHBIE TEPMHHBI U ITOHATHUSL.

- Kak npaBuiibHO CTaBUTH 33124y U ChOpMYIIMPOBATH LIENb aHAIN3A U TIOYEMY 3TO TaK Ba)KHO.

- Kak oLeHUTh OCTATOYHO JIM BaM JIaHHBIX JUISl aHAJIN3a, TJ€ U KaK JaHHbIE CleyeT A00bIBaTh, Ha 4TO
oOpamath BHUMaHUE.

- [lonsiTHe KayecTBa JaHHBIX.

- MeToMKy ¥ HHCTPYMEHTHI 0OecTiedeH s U KOHTPOJISl KayecTBa JaHHbIX.

- BripaboTka runore3 u BEIOOp METO/IOB.

Tema 5. [ToaroroBka JaHHBIX: HCKYCCTBO €CTh CJIOHA MO YacCTSIM

PaccmarprBaeMbie BOTIPOCHI:

- Kaxue nanHbIe OBIBAIOT, KaKHe Y HUX CBOMCTBA, IOYEMY BaXXHO pa3o0paThCs B UX MpHUPOE (PaCCMOTPUM
Ha Mpumepe 0HII/I6OK, JOIMYCKAa€MbIX aHAJIUTUKaAMU IpU pa60Te BCJ'Iel'IyIO).

- Uro Takoe MCETaJaHHBIC UJIN 6H3HCC'FJ'IOCCﬁpI/Iﬁ U nmoyemy 00s13aTeILHO COMMPOBOXKAATHL AHAJTTUTUICCKYTO
3agavy Co31aHuEM COOTBCTCTBYIOUICTO PCIIO3UTOPUA METAalaHHBIX.

- Kakue ectb CHOCO6LI IMOATOTOBKH JAHHBIX, HA YTO CJICAYCT O6paHIaTb BHHMAaHUC, KaK HC OIlII/I6I/ITbC$I.

Tewma 6. BBCI[GHI/IC B CTaTUCTHYECKUI aHAJIN3: pa361/1paeMc;I B OCHOBax
PaccMaTprBaeMble BOTIPOCHI:

- OCHOBHBIC TIOHSITHS: TeHEPAIbHASI COBOKYITHOCTh U BHIOOPKA.

- Kakne oCHOBHBIE CTATUCTUYECKUE MTOKA3ATEH UCIIOIB3YIOTCS B AHAITUTUKE U TIOYeMy (PAaCCMOTPHM Ha
M3BECTHBIX HCTOPUYECKUX MPUMEPax).

- Yro Takoe cBOJHAs TabJMIA U KaK OHa KCIOJIB3YeTCsl B paboTe (pacCMOTPUM Ha MpUMEpE 3a1a4uu
(hMHAHCOBOTO TUIAHUPOBAHUS).

Tema 7. O030p onucaTeNbHbIX CTATUCTUK: KaK 3aCTaBUTh JaHHBIE TOBOPUTH (YacTh 1)
PaccmaTtpuBaeMble BOIIPOCHI:

- Kakne cymecTByIoT onmcaresbHble CTATHCTHKY U IS YeTO UCTIONb3YIOTCH.

- [ToueMy nmMu HaJO aKKypaTHO MOJIB30BATHCS.

- [ToueMy MHOTIa TIOJIE3HO BBIIOJIHATH HOPMAIM3ANNIO TaHHBIX.

- Kakne nHCTpyMEHTBI HaM B 3TOM IIOMOTYT, KaK NPaBHIILHO MIPEACTaBUTh PE3YJIBTATH CTATHCTHIECKOTO
aHaJIM3a.

Tema 8. OcHOBEI BU3YyaJin3alluu U StOfy telling: KaK 3aCTaBUTh JaHHBIC TOBOPUTH (‘{aCTb
2)
PaccmarpuBaembie BOIPOCHL:

- JlekoaupoBaHue pe3ynbTaTOB aHAIUTUIECKOW PabOTHI.

- [ToueMy 3TO BaKHO (aHANHTHKA HE UTPYIIKA, OHA TOJDKHA OBITh MOJYHHEHA PeabHBIM OU3HEC-IIEISIM U
MOKA3aTeIsIM).

- Kak moxa3sIBaTh MOI0KATENFHBIC ¥ OTPHUIIATEIbHBIC 3HAYCHUS, KAK BEIBOJUTH JaHHBIC TIO
KaTeroprualbHBIM aHaJUTHKaM, KaK MIOKa3bIBaTh JHHAMUKY M IPOTHO3, KAK 0TOOPaKaTh BEIOPOCH H
MPOTIYCKH, KaK PaCCTaBUTh aKIICHTHI M BEIICIUTH CaMO€ BaYKHOE (PacCMOTPHM Ha pPeajbHBIX Keicax
HECKOJIbKUX KOMTIAHUH).

Tema 9. AHanUTHKA: CPAaBHEHHE TPy JAHHBIX

PaccmarpuBaembie BOIPOCHL:

- JIJ'IH Hero u rae HpI/IMeHﬂeTCH.

- [ToHsITHE 3HAYUMOCTH Pa3INIHil TIPU CPABHEHUU TPy (BRIOOPOK) JaHHBIX.
- 3aBUCHMBIC U HE3aBUCUMBIC BRIOOPKH.

- TabmuIBI MepeKpeCTHON KiacCH()UKAITUH.

- CpaBHCHHE HE3aBHCHMBIX BHIOOPOK.

- CpaBHCHHE 3aBUCHMBIX BBIOOPOK.

- AHanM3 NocJIeI0BATEIBLHOCTEN.

10

Tema 10. AHanuTHKA: aHAITH3 B38.PIMOCB$I3CI>'I, IMOUCK CKPBITOT'O OT YCJIOBCYCCKOI'O IJIa3a
PaccmarpuBaembie BOIPOCHL:
- 3adeM Hy)KHO aHAJIM3UPOBATH CBA3M B JAHHBIX (IIPUMEPHI 3a1a4).




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

- 3aBHCHMBIC U HE3aBUCHMBIC TIEPEMEHHBIC.

- Cratuctudeckue B3aUMOCBS3H U UX 3HAYMMOCTD IS aHaJIH3a.
- Koppensamumn.

- Perpeccust u e€ BuaplL.

- @aKkTOpHBIN aHAIIU3.

- AHanu3 HaJIeXKHOCTH COTJIACOBAHHOCTH.

- IToHsITHE MPOKIIATHS Pa3MEPHOCTH.

11

Tema 11. Ananutuka: KnaccuUKays U 94TO 3TO AAET

PaccmarprBaeMble BOIIPOCHI:

- 3adeM Hy)kHA KIaccuuKanys (IpAUMEpHI 3a/1a4).

- Bunp! knaccudukarmn.

- O030p HUCIIOIB3YEMbIX METO/IOB: JIEPEBbs PEILICHNH, CITy4alHbIH Jec, HauBHBIN OailecOBCKUit
KiaccuuKaTop, JIMHEHHAS U JIOTUCTUYECKAsT PErpecCHs.

- Knacrepuzanus (1 4eM MPUHIUITHATBHO OTIUYACTCS OT KiIacCU(DUKAIUH).

- O yeM Ba)XKHO ITOMHUTb IIPU BBINOJIHEHUH KIaCTEPU3AIIUH.

12 |Tema 12. AHanuTHKA: IPOTHO3UPOBAHKE, XOTUM YIPABIATH Oy IyIIHM
PaCCManPIBaeMBIe BOIPOCHI:
- Yro ecThb MMPOTHO3UPOBAHUE, I'IC U KaK UCIIOJIb3YyCTCA.
- BpemeHHbIe psbL.
- YTo Takoe Ce30HHOCTh U KakK €€ HAlTH B JaHHBIX.
- MeTtoab!l IpOrHO3UPOBAHUS U UX CPABHEHME: JIMHEIHASI pErPECCHsl, SKCIIOHEHIIMAILHOE CIIaKUBAHUE,
¢uneTp Kanpmana, MOJIesIb CKBO3SIIETO CPEIHET0, aBTOPErpecCHOHHas Mojeis, ARIMA.
13 |Tema 13. MamunHoe 00y4eHHe: I/1€ U KaK IPUMEHSIETCS
PaCCManPIBaeMBIe BOIPOCHI:
- Bauem HYKHO MAIlIMHHOC 06yqu1/Ie, YTO CKPBIBACTCA MO 3TUM HA3BAHUCM.
- MGTO,I[LI MalIuHHOI'O O6y‘I€HI/I$I JUIA U3YYCHUSA U IOATOTOBKU JaHHBIX.
- HpI/IMepBI 3a4a4 1 METOAOB UX PCHICHUA.
- O0y4eHHne ¢ TOJKPEIIICHUEM.
- A/B TecTupoBaHue.
14 |Tema 14. MamunHoe 00y4yeHue U MickyCcCTBEHHBIN MHTEIUIEKT: a €CTh JIU pa3HUIlA
PaccmarpuBaembie BOIPOCHL:
- Hoquy COBPEMCHHBIC KOMITIAHUH MMOCTOAHHO UCIOJIB3YIOT 3TH TEPMUHBI KaK 6y}ITO OHHU 3HAa4aT OAHO U
10 x€? EcTb 11 pazHuiia Ha camoM zene?
- 3az[aq1/1 HNPUMCEHCHUS UCKYCCTBEHHOT'O MHTCIIJICKTA, KaK ooiee HII/IpOKI/Iﬁ KJIaCC 3a1a4.
- IloHsiTHE HEMPOHHBIX CETEM.
- [IpoGirema HHTEPIIPETHPYEMOCTH.
- HpI/IMepBI NPUMCHCHUA peIHeHPIﬁ, OCHOBAHHBIX Ha UCKYCCTBCHHOM HUHTCIIJICKTE, KOTOPBIC OKPYKAOT HAC
YiKe Cceroans.
- bynymee U1 u ML.
15 |Tema 15. PerynupoBaHue JaHHBIX: B JI000# cepe T0HKHBI ObITH CBOM 3aKOHBI
PaccmarpuBaembie BOIPOCHL:
- AKTyaJ’ILHLIC BOIIPOCHI PETYJIUPOBAHUSA JaHHBIX, CTOAILINUC HA ITOBECTKE JHA B MUPC U POCCI/II/I, B
YYaCTHOCTH.
- Kakne CYHECTBYIOT HOpPMATHBLI HAa CETOAHS, KAK KOHTPOJIUPYCTCAH q)aKT HUX BBITIOJIHCHUSA.
- DTHYECKUE HpO6J’ICMBI pa60TI)I C TaHHBIMU U MTPUMCEHCHH A MAllIUHHOTO 06yquI/m / I/ICKYCCTBCHHOFO
HUHTCIIIICKTa (paCCMOTpI/IM Ha MpUMEPE HECKOJIbKUX PEAJIbHBIX KEHCOB — KaK HCIIOJIB3YETCA U C KAKUMHU
MOCICACTBUAMMU IMPUXOJUTCA UMCTh HGJ'IO).
- ®opMUpOBaHKE dTUIECKON KYJIBTYPhl paOOThI ¢ JAaHHBIMU B OPTaHU3AIIMH, HA YTO OOpaTUTh BHUMAHHE.
16 |Tema 16. Sunekc./laTaneHc

PaccmarpuBaembie BOIPOCHL:
- Ananu3 oTkpeIThix AaHHbIX I TII Ha noporax Poccuu




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

- [TocTpoeHue HHTEPAKTUBHOIO Nambopaa
- OrieHKa MOTYYSHHOTO pe3yJIbTaTa

17

Tema 17. ITocTpoeHue BU3yaau3alyy U MOJrOTOBKA TAHHBIX
PaccmarpuBaembie BOIIPOCHL:

- Pemenue MPaKTUYCCKUX 3a7av IO MOATOTOBKE JaHHBIX

- AHanm3 KadecTBa

- PacueTHble moka3aTenn

- Buzyanuzauust JaHHBIX

18

Tema 18. PabGoTa ¢ OTKpBITBIMH JaHHBIMU
PaccmarpuBaembie BOIIPOCHL:

- 3arpy3ka JaHHBIX

- AHanu3 TaHHBIX

- [IpencraBnenue pe3yaprarTa

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCS.

n/o

Bun camocTosiTennsHOM paboThI

Pabora ¢ HHTEpHET-UCTOUHUKAMHU U JIUTEPATYy PO

IToaroroBka k HpOMe)KYTOqHOﬁ aTTeCTalluu.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

HacTtpoiika nporpamMmmHoro obecrneyeHus

gl B W N| -

I/I3yquI/Ie TEXHUYECKOM AOKYMCHTAallUU HA IPOIPaAMMHOC obecneyenre B 00JacTH
aHaJIi3a JaHHBIX U OTCJIC)KHMBAHUC 00HOBJICHNE OUOINOTEK

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOIb30BaTh MPHU

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto noctyna
1 | I'pysnes, A. B. IIporno3noe monenuposanue B IBM | https://e.lanbook.com/book/123700
SPSS Statistics, R u Python: meron nepesnes
pelLIeHni U cIy4aiHbli Jec : pykoBoAcTBO / A. B.
I'py3neB. — Mocksa : JIMK IIpecc, 2018. — 642 c.
— ISBN 978-5-97060-539-4
2 | Hecrepos, C. A. OCHOBBI HHTEIIEKTYaJIbHOTO https://e.lanbook.com/book/130181

aHayM3a JaHHBIX. JJabopaTopHbI MPAaKTUKYM :
yuebHoe nocobue / C. A. HecrepoB. — CaHKT-
[TetepOypr : Jlanb, 2020. — 40 c. — ISBN 978-5-
8114-4509-7




6. TIlepeueHb COBpEeMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BAaThCS IPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwmit B Buse cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a maHHBIX HEHPOHHBIX CeTeH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-1i-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaIbHAs
watdopma st KoMaH 10 paboThl HaJI MTPOEKTOB (HEMpOHHAs ceTh bert)
http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-

TexHuaeckoi ondmmoreku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbaas 6uOIMOTEKa TPOrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
PO ECCUOHANIBHBIX CTaTel pa3padOTUMKOB SAHAEKC

https://yandex.cloud/ru/blog - OwubmmoTeka mpodeccHOHANBHBIX CcTaTeil
pa3paboTYuKOB SHIEKC

https://tproger.ru/translations/opencv-python-guide - 6ubIHOTEKa OCHOBHBIX
komang OpenCV

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MporpaMMHOro oOecredyeHus, B TOM 4YHUCIE OTEYECTBEHHOI'O0 MPOU3BOCTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

OducHelit maket npuitoxkenuit — Microsoft Office
[1O muist ananuza nannbix Polymatica

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Kommberorep npenonasaresns
KoMmmbroTepsl CTyA€HTOB

DKpaH [ IIPOEKTOPa, MapKepHas 10CKa,
IIpoekTop

9. ®opma MpoMeKYTOUHON aTTEeCTALNH:

Dk3aMeH B 1 cemecTpe.

10. OueHouHble MaTEpHUAIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

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



ABTOpBI:

JIOIEHT, K.H. Akagemnu "Bricias
WH)KEHEepHas mKoja" H.B. Atamacos

JIOIIEHT, K.H. Akagemuu "Bricmas

WH)XECHEpHas IKoJa" O.b. IIponeBuu
CornacoBaHo:
3aMecTUTEIb TUPEKTOpA aKaJAeMUU J.B. I[TapunoB

[Tpencenarens yueOHO-METOAMUECKON
KOMUCCHUU J1.B. I[TapunoB



