®enepaiabHOe rocy1apcTBeHHOE OI0/KeTHOe 00pa3oBaTe/IbHOe YIPesKIeHue BBICUIEro 00pasoBaHus
«POCCHUUCKAS AKAJEMUSA HAPOJHOI'O XO3SIUCTBA U TOCYJAPCTBEHHOU CJ1Y KBbI
IPU MIPE3UIEHTE POCCUACKOM ®EJTEPALIAN»

Cubupckuii ”HCTHTYT ynpasiaenusi — punuaa PAHXul'C
Kadenpa GuzHec-aHaTUTUKKU U CTAaTUCTUKH

ITPOI'PAMMA BAKAJIABPUATA
apanTUpoBaHHaA ANA UHBANUAO0B U UL, C OFPaHUYEHHbIMU BO3MOXKHOCTAMM
34,0pOBbA

«Hughopmayuonnvie mexnonozuu 6 20cyoapcmeeHHOM u MyHUYUNATbHOM
ynpasieHuu

AHHOTAIIMS PABOYEM ITIPOT'PAMMBI MOJIYJISA

ITH®POBOH MOIY.Ib
B1.B.22

KpaTKOC HAMMCHOBAHUC JUCHHUITIJIMHBI: HCT

10 HAMPABIIEHUIO MOATOTOBKH:
38.03.04. 'ocynapcTBEHHOE M MyHULIUNIAIBHOE YIIPABIICHHUE

dbopmbl OOyUeHUS: OUHAs

I'ox HaGopa — 2023

( )
AJOKYMEHT MoArmMcAH
QNEKTPOHHOW MOAMUCHIO

CepTudukat: 009F052CF19F311FA689961B58EFOFOBFA
Bnapeneu: Ocunos AHgpeit AHgpeeBuy
OevicteuteneH: ¢ 01.09.2023 go 24.11.2024

. J

Hosocubupck, 2022



1.Iles1b OCBOEHUSI MOTYJIS:

OcHOBaHMEM M3y4YeHHs MOIYJS SABISETCS MHUHUMAJIbHO HEOOXOIMMBIH  00BeM
TEOPETUYECKUX 3HAHUMU, a TaKKe MPUOOPETEHHbIE paHee 3HAHUS, YMEHHUS U HaBBIKM B 00JacTH
06a3oBoro kypca WH(POPMALMOHHBIX M NHM(POBBIX TEXHOJIOTUH, NOIYYEHHBIE B CpPEIHUX
00pa30BaTeNbHbIX YUPEKICHUIX, HA IIEPBOM Kypce 00pa30BaTeIbHOM MPOrpPaMMBI.

Monyne «[{udpoBoii MOAYIBY SBISETCS OOIIMM TEOPETUYECKUM U METO0JIOTHUECKUM
OCHOBaHUEM JJIsl IOATOTOBKH K MPOLIETYPE 3aIUThI U 3aIIUTE BHIMTYCKHON KBATHU(PUKAIIMOHHOMN
paboTHI.

2.I1n1an Kkypca:

b1.B.24.01 «OcHOBBI AJITOPUTMHU3AIUU U MIPOTrPAMMUPOBAHUS

Paznen 1. BBenenue B anropuTMHU3aIAIO U TPOTPaMMHUPOBAHUE

Tema 1.1. Beenenue B Teoputo anroputmoB. Asnroputmuzanus. @opMbl NpeacTaBICHUS
aJaropuTMma.

HNudopmanuonnsiii nporecc. [lorstue anroputma. CoiictBa anroputmoB. [IpumeHnenne
anropuT™MoB. CBsI3b MEXKIy aJrOPUTMOM M TOHIATHEM (YHKIIMU. BHIBI aJITOPUTMOB M CIIOCOOBI
ux  dopmanuzanmuu. Hymepanus. S3plkm  mporpaMMHpOBaHHUS H  aJTOPUTMHU3AITHUS:
Kiaccuukanmsi SA3bIKOB IIPOrPAaMMHUPOBAHUS, OCOOCHHOCTH peaju3allid aJIrOPUTMOB B
Pa3JIMYHBIX A3BIKAX MIPOTPAMMHUPOBAHUS

OyHKIMOHAIBHOE omucaHue aaroputmoB. IlceBmokon, ¢popma bakyca- Haypa, Omok-
cxembl, JIPAKOH-cxemsl, ctpyktyporpammbel Haccu-lllnelinepmana. KpaTkoe BBeneHue B
YHUBEPCAIbHBIN SI3bIK MOACIUPOBaHUs anroputMoB UML.

Utepanusi, peKyppeHTHOCTh UPEKYPCUBHOCTh. TE€XHUYECKUE U MPOTPAMMHBIE CPEJICTBA
peanm3zanuu  WH(MOPMAIMOHHBIX  IPOLIECCOB, MOJECIH pelieHUs (YHKIUOHAIBHBIX U
AITOPUTMHUYECKHUX 3a]1a4, aITOPUTMHU3AIMIS U IPOTrPaMMHUPOBAHHUE.

AJropuTMUYECKUE 3aJaud. AJITOPUTMHUYECKH HEpa3peliuMble 3aaadd. AHaIu3
aNropUTMOB: 3((HEKTUBHOCTH AITOPUTMOB, (PYHKITUS BpEMEHU PaObOTHI aJITOPUTMA.

Tema 1.2. f3p1ku nporpamMmupoBanus. [Tapagurmel mporpaMMUpPOBaHUS.

Knaccudukanus  s3pika TporpaMMUpOBaHUs:  0a30Bble  CBOWMCTBA, MPHU3HAKH,
O0COOCHHOCTH CHHTAKCHUECKUX KOHCTPYKIIHI, CEeMaHTHKA.

Oco0eHHOCTH TPOEKTUPOBAHUS, PA3PA0OTKH U COMTPOBOXKIEHUS MPOTPAMMHBIX TTPOEKTOB
Ha SI3bIKE BBICOKOTO YpOBHS. Buasl W HMHCTPYMEHTH KOJUICKTUBHOW  pa3pabOTKH.
ComnpoBOX/IEHUE U JIOKATH3AIIHA.

JIOKyMEHTHUPOBaHHUE, TECTUPOBAHUE U BepUDUKAIUS TPOrPaMMHOT0 Koja. TexHoIoruu
pa3zpaboTku mporpamm. ['mOkue TeXHOIOTUM Pa3padOTKU. IKCTpEeMaIbHOE MPOrPaMMHUPOBAHUE.
CoBpeMeHHbIE TEXHOJIOTUN Pa3pabOTKH MPOrpaMMHOI0 00eCIeUeHNs.

Tema 1.3. Tumbl naHHBIX, OCHOBHBIE MOJIEIH CTPYKTYp HaHHBIX. DIIEMEHTHI TEOPUU
MHO>KECTB B IPOrPaMMHUPOBAHUHU.

AOCTpakTHBIE CTPYKTYpbl JaHHBIX: CTEK, O4Yepedb, OYepeab C MPUOPUTETOM,
accouuaTuBHBIM MaccuB. OtToOpakeHHe aOCTPaKTHBIX CTPYKTYp HaHHBIX Ha CTPYKTYpPBI
XpaHEHUs: MacCUBBI, cClIUCKU. ba3pl manubix. HopMupoBanue 6a3 nanueix. Hopmanbabie GopMbl
6a3 manHbIX. [IpoekTHpoBaHne 0a3 JaHHBIX — MPUBEACHUE K HOPMAIbHBIM (popmaM. MOTHUBHI 1
ABTOMAThI KOpTe)KI/I, BCKTOpAa, JOMCHEI. HpI/IMeHeHI/Ie HCYCTKHUX MHOXCECTB.

CHeHI/IaJ'IBHBIe THUIIbI JaHHBIX: IICPCUHUCICHHUA, CIIMCKU, XCIIH, KaHeH)IapHBII\/'I TUII ()IaTa).
[Tonp30oBaTenbCKHil BBO, 00paboTKa (HaitsoB.

Tema 1.4. Benenue B nporpaMmmupoBanue Ha si3bike Python. CunTakcuc s3bika.
Bosmoxnoctu si3pika Python. 3arpyska m ycranoBka Python, Anaconda3 u Jupyter
Notebook. OcnoBHnoii npunuun Python. ITapagurmer nporpammupoBanust B Python. OcHoBHBIE
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APXUTEKTYPHBIE YEPTHI.

UucnoBble JaHHBIEC: LE€lble, BEUIECTBEHHBIE, JIOTMUECKHE. YMCIIOBBIE JIUTEpab.
TouHOCTh mMpeACTaBIEHUs IENbIX YWCel W JUIMHHbIE Lejble. Yucna ¢ (GUKCHPOBAHHOMN
TouHOCThIO. Dopmar oToOpaskeHus yucesl. PaboTa ¢ YMCIOBBIMHU JTaHHBIMH M OIEpallMHd HaJ
HUMU. CMEIIaHHbBIE ONEPATOPhl U ONPEAEIIEHUE CTapIIMHCTBA ONEepaTopoB. bUToBkie onepanuu.
Cucremsl cumcienusi. Berpoennsie GyHKIMKM U MOAYAM Il paboThl ¢ yuciaMu. CTpOKOBbBIE
nanHele. Hewsmensiemocts. Jlutepanbsl CTpoK. OKpaHMpPOBAHHBIE —IOCIIEIOBATEIbHOCTH,
ciyxe0OHble cuMBoIIbl. FOHUKOA. [IpeoOpa3oBanne U CMEIIMBAHNUE THIIOB.

Nms  nepemenHoi. WHunmanusamus NEpeMEHHbIX. J(MHaAMuueckas  TUIHA3aLHUSL.
OnepaTopsbl: mpUCBauBaHusl, npupamieHus. BBoa ganueix. Jlornyeckue onepanu: KOHbIOHKIINS,
JTU3BIOHKINS, oTpuiianue. Onepanud CpaBHEHUS: CTPOTro OOJIBIIE, CTPOTO MEHbIIE, OOJIBIIE HIIN
PaBHO, MEHBIIIE WJIM PABHO, PaBHO, HE PaBHO.

Tema 1.5. L{ukiasl, CTPOKH, CIUCKH, KOPTEKH.

VcmoBaas uHeTpykums if. MHokecTBeHHOe BeTBjieHHE. bioku, orcrymbl. IIpoBepka
UCTHHHOCTH. TpexmectHoe BhIpaxkeHue if/else. Ilukmer while. OOmmit ¢opmar 1umkna.
Huctpykiuu break, continue, pass u else. Hukner for. OO6mmit  dopmar. IlpucBanBanue
koprexka B nukie for. Baokenubie nukiael for. CuerHbie mukibl: while u range. M3MmeHeHue
cnuckoB: range. [lapamnenbnbiii 00xof: zip U map. ['enepupoBaHre MHIEKCOB U JIEMEHTOB:
enumerate.

Omepanuu  HaJ IOCICIOBATEILHOCTIMU. DYHKIUH H METOAbl CTpoK. CrocoObl
npeacTaBieHus CTpok. ITouck mo ma6noHy. J[ocTym mo MHACKCAM W M3BJICYCHHUE IIOJICTPOKH.
[TpeoOpa3zoBanue crpok. M3menenue ctpok. dopmarupoBanue cTpok. CTPOKOBBIE METOBI.
Monymu jyist paboThI CO CTPOKAMH.

Cnucku. Jlutepansl cnuckoB. Onepaiiiy HaJl OCIeI0BaTeIbHOCTIMHU. MHIEKCHI, Cpe3bl,
Matpuilel. M3meHeHue crmcka. Meroapl, crnenuduyHbie st Tumna. [IpoBepka BbIXoga 3a
rpaHuIel. BroskeHHbIe cnucku. JomogHUTEIbHBIE ONEpalMM HaJl CHUCKaMH. ['eHepaTopsl
criickoB. CHHTAKCHC paCIIMPEHHOTO TreéHepaTopa CIIMCKOB.

Tema 1.6. MHoxecTBa, ciioBapu. OyHKIIUU.

OcHoBbl  ¢yukuii. Coznanue ¢ynkiuit. UHerpykuus def. Tlomumopdusm B si3bike
Python. Jlokanpable mepemenHbie. OOMacTH BUAUMOCTH W apryMeHTHL. [IpaBWiia BHIUMOCTH.
OcHOBBI BHAMMOCTH HMeH B s3bike Python. MucTpykius global. Cmocob6sr moctyma
r100anbHBIM MepeMeHHbIM. Biiokennsie dyHkiuu. @adbpuunbie GyHkiuu. lambda-Beipaskenus.
[Tepenava aprymenToB. CrieninaabHBIC PEKUMBI COTIOCTABIICHHS apTYMEHTORB.

CnoBapu. Jlutepansl cinoBapeit. Omnepanum otoOpakenus. Omnepaliud HaJl CIOBapsIMU.
N3menenue cnoBapeit. CmocoObl  co3manust  cioBapeid. CopTHpOBKa 1O  KITIOUYaM.
OrcyrcTByromue Kiro4H. Vcmonp3oBaHWe cCloBapei [ HWMHUTAIMM THOKHX CITHMCKOB.
Hcnonk3oBaHue cioBapeil Uisl pa3pekeHHbIX naHHBIX. Koprexu. OcoOEHHOCTH CHHTaKcHca
koprexeil. [I[peoOpa3oBaHus 1 HEM3MEHIEMOCTh. MHOXeCTBa.

Pa3naen 2. OcHoOBBI paboThI ¢ OMOIMOTEKaMU s3bIKa Python.

Tema 2.1. Utenue u 3anuck AaHHBIX, (hopMaThl (paitoB.

XpaHeHHEe MacCHMBOB Ha maucke B aBonyHoM ¢dopmare. CoxpaHeHHWE U 3arpys3ka
TEKCTOBBIX (haiiyoB. UTeHHe TEKCTOBBIX (DailyioB mopuusiMU. BBIBOI JaHHBIX B TEKCTOBOM
dbopmare. Pyunas o6paboTka nmanHbIX B hopmarte ¢ pazaenurensmu. Jlanasie B popmare JSON.
XML u HTML: pa36op BeG-cTpanun. B3aumonelictBue ¢ 0a3amMu JaHHBIX.

Tema 2.2. ®opmaTupOBaHUE TAHHBIX.

KomOunupoBanue u ciaussaue HaOopoB naHHbIX. CnusHue oObekToB DataFrame kak B
6a3ax pgaHHpix. CiusHue 1o wuHAekcy. Konkarenamuss Bpois ocu. KomOuHHMpoBaHue
NEePEeKPHIBAIONINXCS JaHHbIX. VI3MeHeHue (OpMBI U TMOBOPOT. YCTpaHEHHE JyOJIMKATOB.
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[IpeoOpazoBaHre MAaHHBIX C MOMOIIBI0 (YHKIMH WIA OTOOpaKeHUs. 3aMeHa 3HAYeHUHU.
IlepenmenoBanne wWHAEKCOB oceil. Jluckpermsamus u packinaapiBanue. OOHapyKeHHE H
dbunpTpamnus BeiOpocoB. IlepecTaHoBKM W cilydaiiHas BBIOOpKA. BhIunciieHne WHIAMKATOPHBIX
nepeMeHHbIX. PerynspHbie BeipaxkeHus. BekTopHbie cTpokoBbie pyHKITMHU B pandas.

Tema 2.3. Beenenue B Oubnnoreku s3pika Python. bubanoreka NumPy.

O630p momynsapHbix OuOmuorek. OcoOeHHble THMBl AaHHBIX B NumPy. PaGora ¢
BeKTOpamMHu W Marpuniamu. Omnepanuu MEXIy MAacCHBaMH W CKaspamMu. VHIEKCHpOBaHHE U
BbIpe3aHue. byneBo wuHaekcupoBaHue. [IpuxoTinBoe HHAEKCHUpOBaHUE. TpaHCIOHUPOBAHHE
MAaCCHBOB M MEPECTAHOBKA OCEU. 3aliCh JIOTHYECKUX YCIIOBUH B BHJIE OMEpaIuii ¢ MaCCUBAMHU.
MaremaTnueckue M CTaTUCTUYECKUE orepanuu. Metoabl OyneBbiXx MaccuBoB. COpPTHpPOBKA.
YcrpaHeHue ayONMMKAaTOB H  JIPYTHE TEOPETUKO-MHOXKECTBCHHBIC Omepanuu. | eHepanus
ciydaitHbIX yrces. MoaennpoBaHe CITydaifHbIX OTyKIaHHA.

Tema 2.4. bubmmoreka Pandas.
O0bekThl Series, DataFrame. naexkcHble 00beKkThI. ba3zoBas () yHKIIMOHAILHOCTh OMOJIMOTEKH.
BrruncieHue onucarenbHbIX cTaTUCTUK. Koppersiiys 1 KkoBapuaius. Y HUKaJIbHbIC 3HAUCHUS,
CYCTUMKU 3HAUCHUU U WwieHCcTBO. O0padoTka U (pHIbTpaliys OTCYTCTBYIOIIMX JaHHBIX.
Hepapxuueckoe nnaekcupoBanue. CBOJIHAs CTaTUCTHKA 10 YPOBHIO. JlocTym mo
nejaounciacHHomy unjaekcy. Ctpykrypa manHbix Panel. [IpeoOpasoBanue ciioBapeii B TaOJIMUHBIN
dopmar Pandas, 3arpy3ka TaHHBIX U3 BHEITHUX UCTOYHUKOB. OCOOCHHOCTH (PUIBTPALIUH U
oOpalieHus K JIaHHbBIM.

Tema 2.5. AHaTUTHYECKHE BO3MOXHOCTH OuOmoTek Python.
OunbTpanms. CopTUpOBKA M paHKUpOBaHUE. [ pynmUpPOBKU U PANBI paclpeesICHHUs.
CBogHbIC TaOMUIBI. AHATUTUYECKUE OTUCTHI.

Tema 2.6. Iloctpoenue rpadukoB W BH3yanu3anus JaHHbIX B Python. buOmmoteka
matplotlib.

Beenenne B APl 6ubnmorexku matplotlib. Pucynku u nmoarpaduku. LlBera, Mapkepsl u
CTUJIM JUHUN. PUCKH, METKU U Haamucu. AHHOTallMK U pucoBaHue B noarpaduke. CoxpaHeHue
rpaduxoB B (aiine. I'paduk mioTHOCcTH pacnpeneneHus. OyHKIUU HNOCTPOEHUs: rpaukoB B
pandas. Jlunelinsle rpaduku. CronduaTsle AuarpaMmbl. ['ncTorpamMmsl U rpaduKy MIOTHOCTH.
Huarpammsl paccesaust. 300paskeHre HECKOIBKUX Ipa)uKOB B OTHOM 001aCTH.

b1.B.24.02 «CoBpemeHHBIe MeTOABI 00pa0OTKM HMH(OPMANUMH W BH3YAJIM3ALHMHU
JAHHBIX)

Pa3nen 1. OcHOBBI 00pa0OTKHM W aHAIKM3a JaHHBIX

Tema 1.1. Beegenune B aHalIn3 JaHHBIX

[Tpenmet u 3agaun aucHUIUIHHBL. COCTaB COBPEMEHHOTO MPOTPaMMHOTO 00ecreueHUs
aHanu3a n1aHHeIX. OCHOBHBIEC HAIIPaBJICHUS U TPOOJIEMbI aHaJIN3a MAaCCOBBIX JaHHBIX. [loHsATHE
Data Mining. Data Mining kak 4acTh pbIHKa HHTEIUIEKTYAIbHBIX TeXHONOTU. Habop maHHBIX
u ux arpuOyroB. M3mepenus. Illkanbl m3MepeHHs] TPU3HAKOB. 3amadya KiIacCHU(pHUKAIUU.
3amaga perpeccu. 3ajada MPOTHO3MPOBaHMS. 3adaya  KjacTepusanuud. MeTomsl
BU3YaIH3aIUH.

ITportecc Data Mining. CpencrBa HW3BJICUYCHHUS ITAaHHBIX: METOIbI M BO3MOXHOCTH.
HavanpHbIe STambl: aHaIu3 MPeIMETHON 00J1acTH; MOCTAHOBKA 3aJa4M, IMOJATOTOBKA JTaHHBIX.
[Toctpoenne u wcmonb3oBanue Mojaenu. Cranmaptel Data Mining. Cranmaptr CRISP-DM.
Crangmaptr PMML. Crangaptet SQL/MM u OLE DB for Data Mining. [Ipyrue cranmapTsl,
omuchIBatomme Mmetononoruto Data Mining. Kareropum CTaTUCTHUKH: COBOKYITHOCTD,
CTATUCTUYECKUE TTOKA3aTENH, MPU3HAKU. [I0Ar0TOBKA NCXOTHBIX MACCHBOB JTAHHBIX.



Tema 1.2. dopmupoBaHue MaCCUBOB JAHHBIX

Texnonorun QopmupoBaHuss HAOOPOB MaHHBIX W HMH(DOPMAIMOHHBIX MAaCCHBOB.
Comrmuar. [lapcunr nganaeix. Tumbl HAOOpOB naHHBIX. DopMaThl XpaHEHUS JIaHHBIX.
Metanannbie. OTKpBITHIC JaHHBIC. ba3bl JaHHBIX.

Craructuueckoe HabmofeHHe, couuoioruueckuid ompoc. LludpoBbie TeXHUKH
poBeIcHUS HAOII0IeHHSI U cOOpa TaHHBIX.

Tema 1.3. OnucarenbHblil aHAINU3 JAHHBIX

CylHOCTh, 3HAYCHUE, BUJbI M CIOCOOBI pacyeTa CTAaTUCTHYCCKHUX BEIUYHH
(2a0CONIOTHBIX, OTHOCUTEIBHBIX U CPSIHHMX ).

Bapuanus nmpu3Haka B COBOKYIIHOCTH, 3HaUYE€HHE €€ CTATHCTHYECKOr0 M3yudeHHus. Psj
pacpeneiieHUs KaKk METOJI OTPaKEHHs BapHallii MPU3HaKa. ATpUOYTUBHBIC U BapUaLlMOHHEIC
psanel. JIMCKpeTHBle W HMHTEpBaJbHBIC BapHalMOHHBIC psAbl. OCHOBHBIE CTPYKTYpPHBIC
XapaKTEPUCTUKH BapHAIMOHHOrO psaa: MOAa, MeIWaHa, KBapTUIH, ACIUIH, MCPLEHTHIIM.
OcCHOBHBIC ITOKa3aTeIM BapHalldy: pa3Max BapHallid, CpeJHee JIMHEHMHOE OTKIOHCHUE,
JUCTICPCHUsS, CpEJHEe KBaJIpaTHYECKOe OTKJIOHEHHWe, KodhduuueHT Bapuanuu. IIpaBuio
CIOXKEHUS JUCHEPCHH. DMIMPUYSCKHH KOA(DPHUIMEHT JeTepPMHUHAIMN. OMIHUPHYCCKOES
KOPPEISIMOHHOE OTHOILICHHUE.

DMnupHueckoe pacrtpeciieHre. TeopeTuueckue pacmpeneieHus. [lokasarenn
skcmecca ©M - acuMMeTpud. CTaTHUCTHYECKHWE KPUTEPUH  OILEHKH  COIVIaCOBAaHHOCTH
SMITUPUYCCKUX M TCOPETUUCCKUX PACIIPEIACICHHMIA.

Tema 1.4. [TogroroBka u 00padoTka qaHHBIX. KauecTBO MaHHBIX

[TpuHIMIBI  (POPMUPOBAHUS MACCHBOB JIaHHBIX. OTambl MOJATOTOBKHA JIaHHBIX.
[TpoGyiemb! u omuOku. OurcTka HaHHbIX. OOpaboTKa MPONYIICHHBIX 3HAYCHUN (MMITYTAIHS
naHHbx). OOpabotka aybOnmkatoB. ['pymmupoBka nanHbIX. KBantoBaHme. Bumsl
rpynnupoBok. OrmnpeneieHre 4dHcIa TPYII W BEIUYHHBI WHTEPBAJIOB TPYIITHPOBKH.
HccnenoBanre COBOKYITHOCTH Ha HaJIW4YWe BBIOPOCOB U aHOMaJMU. TpaHcopmanus JaHHBIX.
[IpuBeneHre MaHHBIX K COMOCTaBUMOMY BHUAY. 3aqadya peaykKuuu JaHHbIX. OCHOBHBIE
TEXHOJIOTUH U METOJIbI PEAYKIIUU JaHHbBIX.

Tema 1.5. Buzyanm3zanus qaHHBIX

MeTonbl BU3yalIM3allMd JJAHHBIX B CHCTEMaxX OOpPaOOTKM CTAaTHCTUYCCKUX JIAaHHBIX.
Buner u xnaccuduranus craTucTHYecKuX TaOimi. DopMyaHMpoBKa 3aroioBKa TaOJHIIBI:
MPUHIIMIIBI U 00sI3aTeNIbHBIE COCTABISAIONINE. DNEMEHTHI TaONUIIBI M ATambl €€ MOCTPOSHUS.
OnekTpoHHbIe TabauIkl. CBoaHBIe TaOHIBl. OLAP- TeXHOIOTHH.

Hctopust pa3BuTHs rpauueckux METOJOB, COBPEMEHHbIE TEHICHIIMH B
MCIONIb30BaHUU TpadUIeCcKOro METo/1a BU3YyalIH3aIui. DIIEMEHThI Tpadyka U MPUHIIMIIBI €T0
noctpoenus. OTaenvHble BUIB TpaUKOB M gUarpaMMm: Ha3HAYeHHE W OCOOEHHOCTH
MOCTPOCHUS.

CoBpeMeHHbIE TpuUeMbl Bu3yanuszauuu JaHHbIX. Jlambopael. Wudorpaduka B
Pa3IMYHBIX TPEIMETHBIX 00JIaCTAX.

Tema 1.6. [IpoBepka cTaTUCTUUECKUX TUIIOTES

Buner cratuctuueckux runore3. OmmOKM TEpBOrO W BTOPOro pofda. [-Tect
Crerogenta. Kputnueckue 3HadeHus. YpoOBEHb 3HAUUMOCTU. CTaTUCTUYECKHUE THIOTE3BI O
pPaBEHCTBE CPEIHHUX.

Tema 1.7. MccnenoBanre B3aMOCBSA3EH.

[TorsiTHE O B3aMMOCBS3U SBJICHUN W IPOIECCOB. 3aJadyd CTAaTUCTHYECKOTO0 H3y4YCHUS
B3auMOCBsi3el. Buapl m  (opmbl cBs3zeit. TexXHOIOrMM HCCIASTOBAHHS B3aUMOCBS3EH
MEPEMEHHBIX Pa3HBIX THUITOB IIIKAJI.

OCHOBBI  KOPPEISIITUOHHO-PETrPECCUOHHOT0 aHaiau3a. lIlapHas W MHOXKECTBEHHas
Koppemsinus.  YpaBHeHue perpeccun. OIleHKa MOapaMeTpPOB YPaBHEHHUS  PETrPECCHUH,
MHTEepnperanus napamerpoB. OIEHKAa CTaTUCTHYECKOM 3HAYMMOCTH I1apaMeTpPOB IAapHOU
JIMHEMHOMN pEerpeccum.

Hemapamerpuyeckue MeETOIbI H3MEpEeHHMS B3auMocBs3ei. Iloctpoenue Tabmuil
conpsbkeHHocTd.  OmnpeneneHue CWiIbl  CBA3M  HOMUHAJBHBIX — NEepeMeHHbIX. OlieHka



3HAYUMOCTH CBA3HU B T36HI/II_[aX CONPSAKCHHOCTH. OI_leHKa CBA3U PAHT'OBBIX IICPCMCHHBIX.

Pazaen 2. OCHOBBI MHTEIICKTYAJIBHOTO aHAIN3a JaHHbBIX

Tema 2.1. 3amaga perpeccun

Perpeccusi, meTpuku kadectBa perpeccuu. Jluneitnas perpeccus. bubnuoteka sklearn.
[Tpumep: nuHeiHasi perpeccusi Ha OAHOM IpHU3HaKe, €€ reoMmerpus, uaes odydeHus. Wpes
oOydeHus Uisi MHOTOMEpHOM perpeccud. ['paaueHtHblil crmyck. [IpoGiieMbl rpaaneHTHOTO
ciycka. Metpuku kayectBa. UHTEpIpeTUPyeMOCTh JIMHEHHONW Mojenu. ['pynnoBas JuHeHas
perpeccusl.

Tema 2.2. 3amaua kiraccuuKamuu JaHHBIX

Unes knaccubukauuu. Jloructudeckas perpeccusi. Mepbl pacCTOSHUS. AJTOPUTMBI
KJIacTepu3aluu (MepapXuuecKue alropuTMBbL, aITOPUTMbI KBaIPATUYHON OMIUOKH, BbIACTICHUE
CBS3HBIX KOMIMOHEHT). bunapueie kinaccupukauuu. MHOXKECTBEHHbIE KIAaCCH(PHUKAIUU.
TexHONMOrMH TPOBEACHHS TUCKPUMHHAHTHOTO aHanm3a. [IpoOUT- © JIOTUT-pPEerpeccuu.
HetipocereBbie TexHuku. OTeHKa KaueCTBa MPOBEACHUS KIaCCH(PUKAIUU, METPUKH KauecTBa.
ROC-kpuBbie. TeXHOIOTHH MMOIYYCHUS JEPEBbEB KITaCCU(DUKAIINK U PETPECCUU.

Tema 2.3. 3amaya KiracTepu3anuy JaHHBIX

AJTOPUTMBI M IPOTPAMMBI KJIACTEPHOTO aHAJIM3a MPU3HAKOB IMPUEMaMH ONTHMH3AIUH,
MTOJrOTOBKA UCXOIHBIX JAHHBIX, IPOIIEypa PEIICHUS, aHAJIN3 PE3YIbTAaTOB. ATJIOMEpaTHBHBIC
W JUBH3WUBHBIC TMPOIEAyphl. PaccTosiHMS B MPHU3HAKOBOM TMPOCTPAHCTBE. AJTOPUTMBI U
MIPOTPaMMbl AHATMTHYECKOM MHOTOMEPHOW T'PYNIUPOBKH, IMOATOTOBKA HMCXOJHBIX JTaHHBIX,
BapHUAHTHI 3aJIJaHHS TPYIIII, HHTEPIPETAIUS PE3yIbTaTOB.

Tema 2.4. OCHOBBI paObOTHI ¢ BpEMEHHBIMH PSIIAMU U TIPOTHO3UPOBAHHUS

OcHOBBI pabOTHI ¢ BpeMEHHBIMH psiiaMu. MHAeKCUpoBaHue, BEIOOPKA, TOAMHOXKECTBA.
Bpemennsie psiapl ¢ HEYHUKQJIBHBIMU HWHJIEKCaMH. JlMama3oHbl JaT, 4YacTOTHl M CJIBT.
['enepauust nuama3zoHoB nar. YactoTel u cMmemenus aat. CABUT JAHHBIX C ONIEPEKEHUEM H C
3ama3apiBanueM. ['paduku BpeMeHHBIX psfaoB. Ckomb3smue (QYHKIHA: IKCIOHCHIHUAIHHO
B3BEIICHHBIC (DYHKIIMH, OMHAPHBIC CKOJIB3SIIHE (DYHKITUH.

Tema 2.5. O6paboTKa TEKCTOBBIX JIAHHBIX

3a/aun aHaMKM3a TEKCTOBBIX JaHHBIX. OOpabOTKa €CTECTBEHHOTO S3bIKa. MEIIOK CJIOB.
Cremmunr u nemMmatuzanus. Kiaccudukamms TekctoB. CeMaHTHYECKHA aHAIU3 TEKCTOB.
CemanTtuueckoe sjupo. IlokazaTenw aHaau3a TEKCTOB: TOINHOTA, JAOJS YHHUKAIBHBIX H
3HAYMMBIX CJIOB.
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