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1. Ileab ocBOEHHSI TMCIMILIHHBI:
ChopmupoBaTh KOMIETEHIIMM B OOJIACTH CIOCOOHOCTEH pa3pabaTbiBaTh W MPUMEHSTH
CTaHJApTHBIC AITOPUTMBI JJIsI PEIICHUS KOHKPETHBIX MPOQECCHOHATBHBIX 3a1ad, MPUMEHSThH
QITOPUTMBl HMHTEJUICKTYaIbHOTO aHadW3a JaHHBIX U TOAJCPKKH NPUHATHS pEHICHUH B
npodeccHoHaTBHON AeATETLHOCTH

IL1an kypca

Conepsxkanue TucuUIIMHb «OCHOBBI JITOPUTMHU3ALIMN U TPOTPAMMHUPOBAHUS»

Paznen 1. BBenenue B anropuTMHU3aIMIO U TPOTpaMMUPOBaHUE

Tema 1.1. BBenenue B Teoputo aroputMoB. AnropurMmusanus. @opmMbl npeacTaBieHus
alaropuTMa.

HNudopmannonnsiii nporecc. [lorstue anropurma. CoiicTBa aaroputmoB. I[IpuMmenenue
anropuT™MoB. CBsI3b MKy AJITOPUTMOM M OHSITUEM (QYHKIIMH. BUIBI aITOPUTMOB U CLIOCOOBI UX
dopmanuzanuu. Hymepanus. SI3bIku nmporpaMMHUpOBaHUS U aJTOPUTMH3AIUS: KIacCUPHUKAIUSI
A3BIKOB MPOTPAaMMHPOBAHUS, OCOOCHHOCTH pead3allMd aJrOPUTMOB B Pa3IMYHBIX S3bIKaxX
IpOrpaMMHUpPOBaHUs

OyHKIMOHANBHOE omnucaHue anroputmoB. llceBmokoxn, ¢opma bakyca- Haypa, Gnok-
cxembl, JIPAKOH-cxemsl, ctpyktryporpammel Haccu-lllneiinepmana. Kpartkoe BBeneHue B
YHUBEPCAIbHBIN SI3bIK MOACIUPOBaHUs anroputMoB UML.

Utepanus, pekyppeHTHOCTh UPEKYPCUBHOCTh. TE€XHUYECKUE U MPOrPaMMHBIE CPEICTBA
peanmzanuu  WHMOPMAIMOHHBIX  IPOIECCOB, MOJENH pelIcHUs (YHKIUOHAIBHBIX U
AITOPUTMHUYECKHUX 3a]1a4, aITOPUTMHU3AIMIS U IPOTPAaMMHUPOBAHHUE.

AJITOpUTMUYECKUE 3aJaud. AJITOPUTMHYECKH HEpa3pelIMMble 3aJadd. AHanu3
aNropuT™MOB: 3P PEKTUBHOCTD aITOPUTMOB, (GYHKIIHS BpeMEHHU pabOThI allTOPUTMA.

Tewma 1.2. SI3piku mporpammupoBanus. [lapagurmel mporpaMMHUpPOBaHUS.

Kiaccudukanms si3pika mporpaMMUpOBaHus: 0a30BbIE CBOMCTBA, MPU3HAKHA, 0COOEHHOCTH
CHHTAaKCUYECKUX KOHCTPYKIIMMA, CEMaHTHKA.

Oco0OeHHOCTH MTPOCKTHPOBAHMS, Pa3pabOTKU U COMPOBOKIACHHS TIPOTPAMMHBIX TIPOSKTOB
Ha SI3bIKE BHICOKOTO YPOBHS. BU/IbI 1 HHCTPYMEHTHI KOJUIEKTUBHOM pa3padboTku. CONpoBOXKIEHNE
Y JIOKQJIM3aIlus.

JIOKyMEHTHUPOBaHHUE, TECTUPOBAHUE U BepUDUKAIUS MPOrPaMMHOTO KoJa. TeXHOJIOTHHI
pa3zpabotku mporpamm. ['uOkre TeXHOJOTUM pa3pabOTKH. DKCTpeMaabHOE MPOTPaMMUPOBAHUE.
CoBpeMeHHbIE TEXHOJIOTUN Pa3padOTKH MPOrPaMMHOI0 00ECIIeUEHUSI.

Tema 1.3. Tunbl JaHHBIX, OCHOBHBIE MOJETH CTPYKTYpP AAHHBIX. DIEMEHTHl TEOPUU
MHO>KECTB B IPOrPaMMHUPOBAHUHU.

AOCTpakTHbIE CTPYKTYpbl JaHHBIX: CTE€K, O4Yepedb, OdYepeab C MPUOPUTETOM,
acCcOLMaTUBHBIN MaccuB. OtoOpakeHHe aOCTPaKTHBIX CTPYKTYp JMAAaHHBIX Ha CTPYKTYPHI
XpaHEHUs: MacCuBbl, cUcKkU. ba3el nanubpix. HopmupoBanue 6a3 nanusix. Hopmanbabie (hopMbl
6a3 nanHbIX. [IpoexkTupoBanue 0a3 JaHHBIX — MPUBEIACHUE K HOpMaJIbHBIM opMaM. MOTHUBEI U
aABTOMAThI KOpTe)KI/I, BCKTOpAa, JOMCHEI. HpI/IMeHCHI/Ie HCUYCTKHUX MHOXCECTB.

CriennanbHble TUIBI JaHHBIX: TEPEYUCIICHUs, CIUCKU, XEIH, KaJleHIapHbIid THI (J1aTa).
[Tonp30oBaTenbCKuil BBO, 00paboTKa (Haitios.

Tema 1.4. BBenenue B nporpammupoBaHue Ha si3bike Python. Cunrakcuc s3bika.
Bosmoxnoctu si3pika Python. 3arpyska u ycranoBka Python, Anaconda3 u Jupyter
Notebook. OcnoBHoii npunuun Python. ITapagurmer nporpammupoBanus B Python. OcHoBHBIE
APXUTEKTYPHBIEC YEPTHI.
Uucnosble NaHHbBIE: LETbIE, BELIECTBEHHBIE, JIOTUUecKue. Unciosble iutepansl. TOYHOCTD
IpeCTaBICHUS LENbIX YHCEeN U JUIMHHBIE 1enble. Yucna ¢ GUKCUpoBaHHOM TouHOCTRI0. DOopMar
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0T06pa)K€HI/ISI qucell. Pa60Ta C YHMCJIOBLIMHM [JAaHHBIMHK KW OICpalMH HaJd HHUMHU. CMelaHuble
OIICPaToOphl U OIIPCACIICHUC CTAPUIMHCTBA OIICPATOPOB. butosrnie Oo1cpanuu. CHCTEMBI CUHCIIEHUSL.
Berpoennbie GyHKIMU U MOIYIH 11 paOoThI ¢ ynciaMu. CTpOKOBBIC TaHHBIE. HeM3MeHsIeMOCTb.
Jlutepanbl CTPOK. DKpaHUPOBAHHBIE IOCIEIOBATEIILHOCTH, CIIy)Ke€OHbIe CHMBOJIBL. FOHMKO.
[IpeoOpazoBanue u cMEIUBaHUE TUIIOB.

Nms  mepemenHoi. MHunmanuszanusi TepeMEeHHBIX. JIMHaMudeckas  TUIH3AIMSL.
OmnepaTopbl: IpUCBaWBaHUs, IpUpaNicHus. BBox nanHbIx. Jlornueckue onepamyn: KOHbIOHKIIHS,
TU3BIOHKIHS, oTpullanue. Oneparyy CpaBHEHHUS: CTPOTo OO0JIbIIE, CTPOTO MEHBIIIE, OOJIbIIE WITH
pPaBHO, MEHBIIIC WJIM PaBHO, PABHO, HE PaBHO.

Tema 1.5. I{ukiibl, CTPOKH, CIIMCKH, KOPTEXKH.

VYcnoBuas uwHCTpykius if. MHokecTBeHHOE BeTBJIeHHE. biokw, orctymbl. [IpoBepka
uctuHHOCTH. TpexmectHoe BoIpakenue if/else. Lukner while. OOmmit dopmar nwmkia.
Wuctpykiuu break, continue, pass u else. ukaer  for. OOmmit  ¢opmar. IlpucBanBanue
Koprexka B 1ukie for. Broxkenneie mukibl for. CuerHeie mukibl: while u range. M3menenue
cnuckoB: range. IlapamnensHpiii 00xoxa: zip u map. ['eHepupoBaHre MHIEKCOB U HJIEMEHTOB:
enumerate.

Onepaunuu Haja mnocienoBarenbHOCTAMU. DYHKIMM U MeTOIbl CTpoK. CrocoObl
npencraBienust cTpok. [louck mo mabnony. Jloctyn mo mMHAEKCaM W M3BIEYEHHUE MOJCTPOKU.
[TpeoOpazoBanue crpok. M3menenue ctpok. PopmatupoBaHue cTpok. CTPOKOBBIE METO/IBI.
Monynu asns paboThl CO CTPOKAMHU.

Crnucku. Jlutepansl cnuckoB. Onepanuu Haj MOCIeI0BaTeNbHOCTIMU. UHIEKCHI, Cpe3bl,
MaTpulibl. U3Menenue criucka. Metobl, cnenuduunbie ams tumna. [IpoBepka BpIxo/1a 3a paHUIIBL
Bnoxennsie cnucku. [lomomHUTENBHBIE OINEpalid HaJ CHUCKaMU. ['eHepaTopbl CITHCKOB.
CuHTaKcHC paclIupeHHOI0 TeHepaTopa CIUCKOB.

Tema 1.6. MHoxectBa, coBapu. OyHKIHIH.

OcHobl pynknuid. Coznanue pyaknuii. Mactpyknus def. [lomumopdusm B si3bike Python.
JlokanbHbie nepemMerHble. O0IacTH BUIUMOCTH W apryMeHThI. [IpaBmia BumumocTtH. OCHOBBI
BUIUMOCTH MMEH B s3bike Python. Muctpykmms global. CnocoOwsl goctyma K Ti100ajbHBIM
nepeMeHHbIM. Brokennsie (ynkuuu. ®adpuunsie (yHkiuu. lambda-eipaxkenus. Ilepemaua
aprymeHToB. CrieruanbHbIe peXKHUMbI COTTIOCTABICHUS apTyMEHTOB.

CrnoBapu. Jlutepansl cioBapeil. Onepanuu otoOpakeHus. Omnepanuu HaJ CIOBApSMHU.
W3menenue cnoBapeid. CriocoOsl co3aanus ciaoBapeit. CopTupoBka mo kirouam. OTCyTCTBYIOIINE
kioun. Mcnonp3oBaHue crioBapeil A UMUTAIMM THOKUX CIUCKOB. Vcmonk3oBaHue cioBapeit
JUIst pa3pexkeHHbIX JaHHbIX. Koprexu. OcobeHHocTu cuHTakcuca koprexei. [IpeodbpazoBanus u
HEU3MEHAEMOCTh. MHOKeCTBa.

Pazgen 2. OcHoBBbI paboThl ¢ OubIMOTEKaMU si3biKa Python.

Tewma 2.1. Utenue u 3anuch TaHHBIX, popMaThl Gailios.

XpaHeHHE MAaCCHBOB Ha JWCKE B IBOUYHOM (opmaTe. CoXpaHEHHUE U 3arpy3Ka TEKCTOBBIX
daitnoB. UreHne TeKCTOBBIX (paitioB mopiusiMu. BbIBOI TaHHBIX B TEKCTOBOM (hopmare. Pyunas
o0OpaboTka naHHbIX B (hopmare ¢ paznaenurensmu. Jlanusie B popmate JSON. XML u HTML:
pa3bop Beb-cTpanull. BzanmoeiicTBre ¢ 6a3aMu T1aHHBIX.

Tema 2.2. dopmaTupoBaHue JaHHBIX.

KomOuHHMpoBaHue u ciausiHue HaOOpoB AaHHBIX. CiusHHe 00bekTOB DataFrame kak B
O0azax pmanHHpIX. ChumsHme 10 wHACKCY. KoHkareHamus Baonk ocu. KoMmOwHMpOBaHHE
MepeKPBIBAIOMNXCS JaHHBIX. 3mMeHeHwe (OpPMBI W TMOBOPOT. YCTpaHEHHE IyOJIMKATOB.
[IpeoOpa3zoBanne MaHHBIX C TIOMOIIBI0 (DYHKIMH WX OTOOpa)keHHWs. 3aMeHa 3HA4YCHUM.
[TepenmenoBanne wuHAEKCOB oceil. Jluckpermsamus u packimaapiBanue. OOHapyKeHHE U
¢dbunpTpamnus BeIOpocoB. IlepecTaHoBKkM W ciiydaifHasi BeIOOpKA. BerumcieHne MHIMKATOPHBIX
nepeMeHHbIX. PerynspHbie BeipaxeHus. BekTopHbie cTpokoBbie (GyHKIIMHU B pandas.



Tewma 2.3. BBenenue B Oubnuotexu sizbika Python. bubnmuorexka NumPy.

O0630p momynsgpHbIX OuOnuorek. OcoOeHHbIC THUMBI AaHHBIX B NumPy. Pabora ¢
BeKTOpaMU W Marpuiamu. Onepainuu MeXJy MacCuBaMHM U cKayisgpamu. WHIekcupoBaHue u
BbIpe3aHue. byneBo wunHAekcupoBaHue. lIpuxorimBoe HHAEKCHpOBaHWE. TpaHCIOHUPOBAHUE
MacCHBOB U MEPECTaHOBKA OCEU. 3amuch JIOTUYECKUX YCIIOBUHM B BHJE ONEpaluil ¢ MacCUBaMH.
MaremaTtuueckue M CTaTUCTHYECKHE orepanuu. Meroabl OyieBbIXx MaccuBOB. COpPTHpOBKA.
YcTpanenue AyONMKaToB U JIpyrHe TEOPETHKO-MHOXKECTBEHHBIE —orepanuu. [ eHepanus
CiIy4alHbIX yncesn. MoaenupoBaHue CaydalHbIX OyKIaHUH.

Tema 2.4. bubaunoreka Pandas.
Oovexmot Series, DataFrame. Huoekcuole o6vexkmol. bazosas pynkuuonaibnocms oubdauomexu.
Botuucnenue onucamenvuvix cmamucmuk. Koppenauus u kosapuauusn. YHukaivHsle 3HaueHU s,
CUemYUKU 3HAYeHUl u YieHcmeo. Qbpabomka u punompauus OMCymcmeyouux OaHHbIX.
Hepapxuueckoe unoexcuposanue. C600Has cmamucmuxa no yposuio. /locmyn no yeaouucieHHomy
unoexcy. Cmpyxkmypa oannvix Panel. IIpeoopa3zosanue cnosapeii 6 maonuunstii popmam Pandas,
3azpy3Ka OAHHBIX U3 6HEWHUX UCHOYHUK08. Ocobennocmu punbmpayuu u 00pauieHus K OGHHBIM.

Tema 2.5. Ananmutudeckue Bo3MoKHOCTH Onbarorek Python.
OunbTpanms. CopTUpOBKA M paHKUpoBaHUE. [pynmupoOBKH M PANBI PACIPEICICHHUS.
CBojauHbie TaOMUIBL. AHATUTUYECKUE OTUYETHI.

Tema 2.6. Iloctpoenne rpadukoB U Bu3yanu3aius AaHHbIX B Python. bubnuortexa
matplotlib.

Beenenne B APl 6ubnmorexkn matplotlib. Pucynku u moarpaduku. IlBera, mapkepsl u
CTHJIM JIMHUHN. Pucky, METKU U HaAnucU. AHHOTAllMU U prcoBaHue B noarpaduxe. CoxpaneHue
rpadukoB B (aiine. I'paduk MmIOTHOCTH pachpencneHus. OyHKIUH TOCTPOCHUs rpaduKkoB B
pandas. Jluneiinbie rpaduku. CtonbuaTeie nuarpaMMmsbl. ['ucTorpaMMsl U rpaduKu MIOTHOCTH.
Juarpammel paccesiHus. M300paxkeHre HECKOIBKUX IPauKOB B OJHON 001acTH.

Copepxanne nucuuruiMHbl «CoBpeMEHHBIE METOAbl 00paboTKH HHPOpPMAIMH U
BU3YaTH3aIIH JTAHHBIX)

Pa3nen 1. OcHOBBI 00pa0OTKHM W aHAIKM3a JaHHBIX

Tema 1.1. Begenne B aHalIn3 JaHHBIX

[Tpenmet u 3agaun aucHUIUIHHBL. COCTaB COBPEMEHHOTO MPOTPaMMHOTO 00ecreueHUs
aHanu3a JaHHbeIX. OCHOBHBIC HAIIPABJICHUS U IPOOJIEMBI aHAIM3a MAacCOBBIX JaHHBIX. [loHsATHE
Data Mining. Data Mining kak 4acTh pbIHKa MHTEIUIEKTYaIbHBIX TeXHONOTHH. Habop maHHBIX
u ux arpuOytoB. U3mepenus. [llkanbl n3mMepenus Npu3HaKoB. 3a1a4ya Kiaccudukanuu. 3a1aya
perpeccun. 3a1ada MpOrHO3WPOBaHUs. 3aa4a KilacTepru3anui. MeTo bl BU3yaIH3allHH.

IIportecc Data Mining. CpencTBa W3BICYCHUS JTAaHHBIX: METOJBI M BO3MOKHOCTH.
HavanbeHbIe 3Tamnel: aHATU3 MPEAMETHOW 00JIACTH; MMOCTAHOBKA 3a/1a4H, MOATOTOBKA JIAHHBIX.
[Toctpoenue u ucnonp3zoBanue mozaenu. Cranmaptel Data Mining. Crangapt CRISP-DM.
Crangaptr PMML. Cranpaptst SQL/MM u OLE DB for Data Mining. [Ipyrue crangaprsl,
omuchiBarole Merononoruro Data Mining. Kareropuu cTaTUCTHKH: COBOKYIHOCTb,
CTaTHCTUYECKHUE TIOKa3aTeNnu, mMpu3Haku. [1oAroToBka HCXOTHBIX MAaCCUBOB JJaHHBIX.

Tema 1.2. DopmupoBaHre MAaCCUBOB JaHHBIX

TexHomorun ¢opMupoBaHus HAOOPOB MaHHBIX W HWH(POPMAIMOHHBIX MAaCCHBOB.
Commmuar. [lapcunr nanasix. Tumbl HaOOpoB naHHBIX. DopmaTbl XpaHEHUS JIaHHBIX.
Mertanannblie. OTKpBITHIE 1aHHBIE. ba3bl JaHHBIX.

Cratuctuyeckoe HaOmOACHUE, couuonorudyeckuit ompoc. Lludposble TeXHUKH
IpoBe/IeHUs Ha0MoIeHUs U cOopa TaHHbBIX.

Tema 1.3. OnucareabHbId aHAIN3 JAHHBIX



CymHOCTh, 3HAY€HWE, BHUABI M CIOCOOBI pacueTa CTAaTUCTUYECKUX BEITUYHH
(aOCOMIOTHBIX, OTHOCUTEIBHBIX M CPETHUX ).

Bapuauus npusHaka B COBOKYIHOCTH, 3HAUEHHE €€ CTAaTUCTMYECKOro M3ydeHus. Psij
pacipeeneHns Kak METOJl OTPAKEHUs Bapualluu MpU3HaKa. ATpUOYTUBHbBIE U BapUallUOHHBIE
psanel. JlMCKpeTHble W MHTEpPBAJIbHbIE BapuUalMOHHBIE pPsiAbl. OCHOBHBIE CTPYKTYpPHbBIE
XapaKTepUCTUKU BapUAIMOHHOTO psia: MOJAa, MeAuaHa, KBapTUJIHU, ACLMIU, MEpLEHTHIIH.
OcHoBHBIE TMOKa3aTeNIM BapuallMU: pa3Max Bapuallud, CpeqHee JIMHEHHOE OTKJIOHEHHE,
JTUCIIepCUsi, CpelHee KBaJapaTUYecKoe OTKJIOHeHue, KkoddduuueHnt Bapuanuu. [IpaBuio
CIOXKEHMsI JAuCIepcHil. OMnupuyecKuid Kod(hOULIMEHT JeTepMUHAIMH. OMIUPUYECKOE
KOPPEJSILIHOHHOE OTHOLICHHE.

Omnupuueckoe pacnpeaenenue. Teopernueckue pacnpeaenenus. [lokazarenu skciecca
u acummeTpur. CTaTUCTUYECKHE KPUTEPUU OLEHKH COTJIACOBAHHOCTH SMIIUPUYECKUX H
TEOPETUYECKUX paclpeacIeHui.

Tema 1.4. Ilonroroska n 006padoTka maHHbIX. KauecTBO JaHHBIX

[Tpunumne! GopMUPOBAHUS MACCUBOB JIaHHBIX. DTallbl HOJATOTOBKU JaHHBIX. [Ipobiemsl
n ommOku. Ounctka daHHBIX. OO0pabOTKa MPOMYIICHHBIX 3HAYCHWHA (MMIyTallus JTaHHBIX).
OOpabotka pybnukaroB. ['pymnmupoBka maHHBIX. KBaHTOBaHWEe. Buabl TpynmupoBOK.
OnpeneneHue 4YHWCla TPYNI W BEIUYMHBI HMHTEPBAIOB TPYNNHUPOBKH. VcciienoBanue
COBOKYITHOCTH Ha HaJIM4YHMe BHIOPOCOB M aHoMaymid. TpaHcdopmarus naHubeix. [IpuBencHue
JAHHBIX K COTIOCTaBUMOMY BHUIY. 3a/1aua peayKIuu JaHHBIX. OCHOBHBIC TEXHOJIOTHH U METOIBI
PEAYKIUU JaHHBIX.

Tema 1.5. Buzyanm3zanus qaHHBIX

Meroapl BU3yalHM3allMd JaHHBIX B CHCTEMaX OOPaOOTKHM CTaTHCTHYECKUX JaHHBIX.
Buapl u kiaccuduKaius CTaTUCTUYSCKHX TaOiui. PopMyInpoBKa 3arojioBKa TaOJHWIIL:
MIPUHIUIBI U 00s13aTEIIbHBIC COCTABJISAIONIME. DJIEMEHTHI TAOIHMIIBI M ATaIlbl €€ MOCTPOCHUS.
DnekTponHbie Ta0auIbl. CBoaHBIC TaOHIBL. OLAP- TeXHOIOTHH.

Hcropust pa3BuTus rpadUuecKrX METOI0B, COBPEMEHHBIC TCHACHIIUN B HCIIOJIb30BaHUHI
rpauyecKoro MeToJia BH3yallM3allud. DJIEMEHThI I'paduka W NPHUHIMIBI €r0 MOCTPOCHUS.
OtnenpHBIC BUABI TPaUKOB U AMarpaMM: Ha3HAYCHUE M OCOOCHHOCTH ITOCTPOCHHMS.

CoBpeMeHHbIC TpUEMbl BU3yalnu3anuu JaHHbIX. JlamGopaesl. WMudborpaduka B
Pa3IMYHBIX MTPEAMETHBIX 00JIaCTSIX.

Tema 1.6. [IpoBepka cTaTUCTUUECKUX TUIIOTES

Buasl craructuueckux runore3. Ommbku nepBoro u BToporo poja. T-rect CThrofeHTA.
Kputnueckue 3HadueHus. YpoBeHb 3HAUMMOCTU. CTaTHUCTUYECKHE THUIIOTE3Bl O PABEHCTBE
CPEIHHUX.

Tema 1.7. UcciaeqoBaHue B3aMOCBSI3EN.

[ToHsiTHE O B3aUMOCBS3U SIBJICHUIN M MPOIECCOB. 3aJauyd CTaTUCTUYECKOTO0 M3Yy4CHUS
B3aUMOCBsi3eii. Buasl u  ¢opMbl cBsA3eil. TexXHOIOTMH HCCIEAOBaHUS B3aMMOCBSI3CH
MEPEMEHHBIX Pa3HBIX THUITOB IIKAJI.

OCHOBBI  KOPPENSAIMOHHO-PErPECCUOHHOTIO aHanu3a. IlapHas W MHOXXECTBEHHas
Koppensuus. YpaBHeHHE perpeccuu. OIlleHKa MapamMeTpoB YpaBHEHHUS  PErpecCHu,
WHTepnperanus mnapamMeTrpoB. OIeHKa CTaTUCTHYECKOW 3HAYMMOCTH IIapaMeTpoB TapHOM
JIMHEMHOM perpeccuH.

Henapamerpuueckue wmeToasl uU3MepeHUs B3auMocBszed. I[locTtpoenme Tabimig
conpsbkeHHOCTH. OTnpeieieHne CUITbl CBSI3W HOMUHAIBHBIX MTepeMeHHbIX. O1ieHKa 3HaYUMOCTH
CBSI3W B TaOHIaX conpsbkeHHOCTH. OIIEHKA CBSI3M PAHTOBBIX MTEPEMEHHBIX.

Pa3neu 2. OCHOBBI HHTEUIEKTYAJIBHOTO aHAJIN3a JaHHBIX

Tema 2.1. 3agaua perpeccun

Perpeccus, merpuku kadectBa perpeccuu. JIuneitnas perpeccus. bubnmoreka sklearn.
[Tpumep: nuHelHas perpeccus Ha OJAHOM INpuU3HAKe, e€ reoMmeTpusi, uaes odyueHus. Mnes
oOyuyeHMs JUIs MHOTOMEpHOH perpeccuu. ['paaueHTHbIi cryck. [IpoGiembl rpajileHTHOTO
crycka. Merpuku kadyectBa. IHTepIpeTHpyeMOCTh JIMHENHOW MOZENHN. I'pynnoBas nuHenHas



perpeccusi.

Tema 2.2. 3amaua kaccuuKamuy JaHHBIX

Wnes xmaccubukanuu. Jlorucruyeckas perpeccus. Mepbl pacCTOSHHS. AJTOPUTMBI
KJIacTepH3anuy (MepapXxuyecKre ajJropuTMbl, alTOPUTMbI KBaJPaTUIHOH OIINOKH, BBIJICIICHUE
CBS3HBIX KOMIIOHEHT). buHapHble KiIaccupukaiuu. MHOXECTBCHHBIE KIaCCH(PUKAIUH.
TexHONOTMH TPOBEACHHS JTUCKPUMHHAHTHOTO aHanm3a. [IpoOUT- U JIOTUT-pPEerpeccuu.
HetipocereBbie TexHuku. OTeHKA KaueCTBa MPOBEACHUS KIaCCH(PUKAIUU, METPUKH KauecTBa.
ROC-kpuBbie. TeXHOJIOTHH MMOTYYCHUS JEPEBhEB KTacCU(DUKAIIIHI U PETPECCUMU.

Tema 2.3. 3agaua kinacTepu3aluu JaHHBIX

AJTOPUTMBI M TPOrPAMMBI KJIACTEPHOTO aHAJIU3a MPU3HAKOB MPUEMaMU ONITUMHU3AIUH,
NOAroTOBKA MCXOAHBIX JAHHBIX, IIpoUcAYypa pCIICHUA, aHAJIU3 PE3YJIbTAaTOB. AFJIOMepaTI/IBHbIe
U JHUBU3MUBHBIC Tpoueaypbl. PaccTosiHus B NPU3HAKOBOM MPOCTPAHCTBE. AJITOPUTMBI U
IporpaMmabl aHAJIUTUYECKOU MHOI‘OMCpHOfI I'PYHNIIUMPOBKH, IMOATOTOBKA HCXOAHBLIX JaHHBIX,
BapUaHThl 3aJaHus IPYILIL, UHTEPIPETALUS PE3YJIbTATOB.

Tema 2.4. OcHOBBI pabOThI ¢ BpEMEHHBIMU PSJIaMHU U IIPOTHO3UPOBAHUS

OcHOBBI pabOTHI C BpeMEHHBIMU psAsiaMu. MHIeKcupoBaHue, BEIOOPKA, MOJIMHOKECTBA.
Bpemennsie psiapl ¢ HEYHUKAJIBHBIMA WHICKCaMu. JlMama3oHbl JaT, 4YacCTOTHI M CJIBWT.
['enepauust nuama3zoHoB nar. YactoTel u cMemienust 1at. CIBUT JAHHBIX C OMIEPEKEHUEM H C
3ama3apiBanueM. ['paduku BpeMeHHBIX psfoB. Ckomip3sniue (QYHKIUU: 3KCTIOHEHIIUAIBHO
B3BENICHHBIC (DYHKIIMH, OMHAPHBIC CKOJIB3SIIHE (DYHKITUH.

Tema 2.5. O6paboTKa TEKCTOBBIX JIAHHBIX

3agauM aHaNIM3a TEKCTOBBIX JaHHBIX. OOpabOTKa €CTECTBEHHOIO s3bIKa. MEIIOK CJI0B.
Cremmunr u nemMmatuzarus. Kimaccudukamus tekctoB. CeMaHTHUECKHI aHaau3 TEKCTOB.
CemanTuueckoe spo. [lokazarenu aHajiM3a TEKCTOB: TOIIHOTA, JIOJISI YHHKAJIbHbBIX M 3HAUNMBIX
CIIOB.

3.(1)0pr1 TEKYIIEro KOHTPOJIA A l'[pOMe)KyTO‘-IHOﬁ aTTeCTallumn

Tema n/min pazgen ‘ MeToabl TeKyl1ero KOHTPOJISI yCIIeBAeMOCTH *

I_II/ICIII/IHJ'[I/[Ha «OCHOBBI AJTOPUTMUBAIUHA U TPOrPpaMMHUPOBAHUA»

Tema 1.1. BBenenue B TeOpHIO anropuTMOB. [IpakTnueckoe 3aganue
AnropurMmuzanusi. DopMmbl IpeACTaBICHUSA
JIrOpUTMA.

Tema 1.2. SI3p1kn MpOrpaMMUpPOBaHHUS.
[Tapagurmsl IpOrpaMMUPOBAHHUS

HpaKTI/I"IeCKOG 3aJaHHuC

Tema 1.3. Tumel JaHHBIX, OCHOBHEIC MOJICIIH
CTPYKTYp NaHHBIX. DJIEMEHTHI TCOPHUH
MHOKECTB B IPOIPAMMHUPOBAHUM.

[IpakTrueckoe 3amanne

Tewma 1.4. BBenenue B mporpaMMHUpOBaHUE Ha
s3pike Python. CuHTaKcuc s3bIKa.

[IpakTrueckoe 3amanne

Tewma 1.5. IIukibl, CTPOKH, COUCKH, KOPTEXKH.

HpaKTI/I"IeCKOG 3aJaHHC

Tema 1.6. MHOXecTBa, cnoBapu. @yHKIHMM.

HpaKTI/I"IeCKOG 3aJaHHC

Tema 2.1. Utenue u 3anuch JaHHBIX, (POPMATHI
(bhaios.

[IpakTrueckoe 3amanne

Tewma 2.2. ®opmaTupoBaHue JaHHBIX.

[IpakTHueckoe 3a1anne

Tema 2.3. Benenne B OMOINOTEKH SI3BIKA
Python. bubmmorexka NumPy

[IpakTrueckoe 3amanne

Tema 2.4. bubimmoreka Pandas.

HpaKTI/I‘{CCKOC 3aJaHucC

Tema 2.5. AHATUTHUYECKHE BO3MOXKHOCTHU
6ubnuorek Python

HpaKTI/I‘-ICCKOG 3aJaHuc

Tewma 2.6. IlocTpoenue rpadukoB u

[IpakTHueckoe 3a1anne




BHU3yanu3aius gJaHHbiX B Python. bubnmnoreka
matplotlib

Jucuumimna «CoBpeMeHHbIE MeTOAbl 00pa00TKN HH(pOPMALMH ¥ BU3yAIN3AIUA

AAHHBIX)

Tema 1.1. BBenenue B aHanu3 JaHHBIX Onpoc
Tema 1.2. DopMHupoBaHHNE MACCUBOB JIAHHBIX Omnpoc, [IpakTnyeckoe 3aganue
Tewma 1.3. OnucaTenbHBIN aHAJIU3 TAHHBIX Ormpoc, [IpakTrueckoe 3agaHue
Tema 1.4. IlogroroBka n 06paboTKa TaHHBIX. Omnpoc
KayecTBO naHHBIX
Tema 1.5. Buzyanusanus 1aHHbIX [IpakTrueckoe 3a1aHue
Tema 1.6. [IpoBepka cTaTUCTUUECKUX THUIIOTE3 [IpakTHueckoe 3a1anne
Tema 1.7. UccinenoBanue B3aUMOCBS3EN. [IpakTHueckoe 3a1anune
Tema 2.1. 3amaua perpeccuu IIpakTrueckoe 3a1anne
Tema 2.2. 3agaua kinaccupUKAIMU JAHHBIX [IpakTuueckoe 3ajaHue
Tema 2.3. 3agaua Kj1acTepu3aly JaHHBIX [IpakTuueckoe 3ajaHue
Tema 2.4. OcHOBBI pabOTHI ¢ BpeMEHHBIMHU IIpakTrueckoe 3ananue
pSAaMH U IPOTHO3UPOBAHUS
Tema 2.5. O6paboTKa TEKCTOBBIX JAHHBIX [IpakTuueckoe 3agaHue

@opMBI IPOMEKYTOUHOHN aTTECTALIUU — 3a4€T C OLECHKOM.

4. QOcHoBHas JUTEpaTypa
Hucuunnuna «OCHOBBI aITOPUTMU3ALMH U IPOTPAMMUPOBAHUS

1. Koctrokosa, H. . I'padsl n ux npumenenwue : yaebnoe nocodue / H. U. Koctrokosa. — 3-
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