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Iliian kypca:

Pa3nes 1 Beenenue, 0CHOBHBIC IIOHATHS AaHAIN3A JaHHbBIX

BBenenue B MamMHHOE 00yU€HUE U aHAINU3 JAHHBIX. AHAJIN3 JaHHBIX B Pa3IUYHbBIX
NPUKIAAHBIX 001acTsx. OCHOBHbIE ONpeAeeHNs. DTarbl aHanu3a JaHHbIX. [locTaHOBKY 3a1a4
MaIIMHHOTO o0yuyeHus. [IpuMepsl NpUKIaHBIX 337a4 U UX TUIBL: KJIacCU(pUKaLuUs, perpeccus,
paHXXUPOBAHME, KIIACTEpU3ALUs, IIOUCK CTPYKTYPHI B TaHHBIX.

Pa3nesn 2 MaremaTnueckne 00beKThl 1 METOAbI B AaHAJIN3€ JAHHBIX

Jlunelinas anrebpa v aHanU3 AaHHBIX. JIMHENHbIE MPOCTPAHCTBA, UX MIPUMEPHI U3 MALTMHHOTO
o0OyueHus (IpU3HAKU B KPEIUTOM CKOPHHIE, BEKTOPHBIE MTPE/ICTABICHHS TEKCTOB).
KonnmHeapHOCTh U TUHENHAS HE3aBUCUMOCTh. CKalsipHOE POU3BEAECHUE, KOCUHYC yIJia,
IIPUMEPBI X IPUMEHEHU. BEKTOPBI 1 MaTpullbl, Onlepanuy HaJ HUMU. MaTpuyHOEe YMHOKEHUE.
Cucrembl TUHEHHBIX ypaBHeHUH. OOpaTHas MaTpulia.

MaremaTnueckuii aHaJIM3 U aHaJIU3 JaHHBIX (Ha MpUMepe NapHOH JIMHEHHOW perpeccuu u
MHK). IIpou3BoiHas U rpaiu€HT, UX CBOMCTBA M MHTepHpeTaluu. TUmbl QyHKIMMI:
HEeNpephIBHbBIE, pa3pbIBHbIE, ITaJIkue. [ paaueHTHBIN ciiyck. Beimykibie GyHKINN U MX ocoboe
MECTO B ONITUMU3ALIAH.

Teopus BeposATHOCTEN U aHAIN3 JaHHBIX. ClydaliHbIE BEIMYHUHBL. J[MCKPETHBIE U HENTPEPHIBHBIE
pacupeneneHus, ux cBoucTsa. lIpumepsl pacnpenencHuil ¥ uX BaXKHOCTb B aHAIIN3€ TaHHBIX:
OMHOMHUATIBHOE, TyaCCOHOBCKOE, HOPMAaJIbHOE, SKCIIOHEHI[MAIbHOE. XapaKTePUCTUKH
pacupeneneHui: cpeaHee, Meauana, Jucrepcus, KBanTiy. [IpuMep ux UCIoab30BaHus IpU
reHepanuu npusHakoB. LleHTpanbHas npenenbHas Teopema.

MaremaTtnueckas CTaTUCTHKA U aHaIU3 AaHHbIX. OIleHMBaHHUE 1apaMeTPOB PACIPEIEICHNN.
Meton makcumanbHOro npasjaonoaoous. Ilpumep rcnonb3oBaHus: aHATU3 TEKCTOB M HAWBHBIIN
OaiiecoBckuii kiaccupukarop. /loBepurenbHbIe HHTEPBAIbI U OYTCTPAIIIHHT.

Paszgen 3 Jluneiinas perpeccusi U Kjaaccupurkanus

Jluneiinas perpeccusi. KBagparnynas GyHKIMS OTEPh U MPEANIONIOKEHNE O HOPMATbHOM
pacnpezeneHuy myma. MeTox HauMEHbBIINX KBaPaTOB: aHAIMTUYECKOE PEIICHUE U
ONTUMHU3ALMOHHBIN 0AX0. CTOXaCTUYECKUU IPaIMEHTHBIN cycK. TOHKOCTH rpaiIu€HTHOTO
CIyCKa: pa3Mep 1iara, HayajabHOe NpUOIMKeHe, HOPMUPOBKa MTpU3HaKoB. [Ipobnema



nepeoOyueHus. Perynspusanus.

Jluneiinas kinaccudukanus. ANnpoKcUuMaIus JUCKpeTHON ¢yHKuuu notepsb. Otctyn. [Tpumepst
anmnpokcuManuii, ux ocooenHoctu. ['paauenTHsIl ciyck, peryispusanus. Kinaccuduxanus u
OLICHKH ITPUHAIUICKHOCTH Ki1accaM. KpeauTHelil CKOpUHT. JIoructudeckas perpeccusi: OTKyaa
Oepercs Takast pyHKIUS IOTEPh U [TOYEMY OHA I103BOJIET NPEACKa3bIBaTh BEPOSATHOCTH.
Makcumusanus 3a30pa Kak IpuMep peryisipu3alii U yCTPAaHEHHsI HEOJHO3HAYHOCTH PEILEHUS.
Paznen 4 OneHnBaHue Ka4yecTBa AJITOPUTMOB

Perpeccus: kBagpatuuHbie U aOCOTIOTHBIE TOTEPH, AOCOIIOTHBIE JIOTapUPMHUUYECKIE
oTKJIOHEeHUs. [Ipumeps! ucnonb30BaHus.

Knaccugukanus: 10s BEpHBIX OTBETOB, €€ HEOCTaTKU. TOYHOCTH M MOJTHOTA, UX
o0beMHeHne: apupMeTHIecKoe cpeiHee, MUHUMYM, rapMoHuueckoe cpeanee (F-mepa).
OrneHky MpUHAIIISKHOCTH Kiaccam: momanu nog kpusimu. AUC-ROC, AUC-PRC, ux
CBOMCTBA.

OnennBanue KauecTBa anropuTMoB. OTI0KEHHAs BBIOOPKa, ee HeaocTaTku. OIeHKa MOJTHOTO
ckounb3sauiero kourpois. Kpocc-sanmunanus. Leave-one-out.

[TpakTuyeckue ocobeHHOCTH Kpocc-Banmuaanuu. CtpaTudukanus. [loTeHnnanbpHbIe TpoOIeMBl C
pa3bueHueM 3aBUCUMON WIIM AUHAMUYECKOH BHIOOPKH.

Paspnen S Jlornyeckue MeToabl

Jlorndeckue METOIBI U UX MHTEPIPETUPYEMOCTh. [IpocTeiimmii mpuMep: CIIUMCOK PEIICHUN.
[Tpumep pemaroniero crvcka Juist 3a1a4u QYIIbTPAIIMH HEXeIIATSIBHBIX COOOIIeHN. JlepeBbs
pewenuii. [Ipo0iema nocTpoeHus onTUManbHOro AepeBa pereHuid. XKaaHplil anropurm,
OCHOBHBIE €r'0 ITApaMETPBI.

IToctpoenue nepesbeB pemieHuit. Kpurepuii BetBiienus. Beibop ontumansHoro pa3oueHus B
3amavax perpeccur. CiI0KHOCTH BBIOOpA pa30ueHus B 3a1a4e kiaccupukanun. [Ipumepsr
KPUTEPHEB: SHTPONUNHBIN (pupocT nHpopmanun), Jpxuau u ux moaudukanuu. Kpurepuu
3aBepLICHUs TOCTpoeHUs. Perynspusanus U CTpHKKa J1€pEBbEB.

Pa3nesn 6 Komnosunum ajropurmMos

IIpocreiimnii mpuMep: yMEHBIIEHUE TUCIIEPCUN ITPU YCPEAHEHUHN AITOPUTMOB METOJIOM
Oytcrpen. biaenaunr anroputmoBs.[loHsTHe cMelieHns U pa3dopoca (MUTIOCTpaLus Ha IpuMepe
JMHEHHBIX METO/I0B U PEIAIOIINX JI€PEBLEB). Y MEHbLICHHE pa3dpoca ¢ MOMOIIBIO0 YCPEAHEHHUS.
Cryuaitnsriii tec. Orenka out-0f-bag.

Pa3nes 7 OcoGeHHOCTH peasibHbIX JAHHBIX

Henonunota n npotuBopeunBocTsb. LIIyMbl 1 BBIOPOCH! B TaHHBIX. MeTO/1bI ITOMCKa BEIOPOCOB.
[Tpomycku B 1aHHBIX, METObI X BoccTaHOBIeHUs. HecOanancupoBaHHbIE BBIOOPKHU: MTPOOIEMbI
U MeToJIbl 00pbOBL. 3a7aua 0TOOpa MPU3HAKOB, IPUMEPHI ITOIXO0/IO0B.

Pa3nesn 8 AHau3 yacThIX MHOKECTB IPU3HAKOB M aCCOUATHBHBIX MPaBUJI

3anaua aHaiaM3a NoTpedUTeNIbCKoi Kop3uHbl. [loaaepxka 1 JOCTOBEPHOCTb. YacTble, 3aMKHYThIE
Y MaKCUMAaJIbHBIE YaCTble MHOXECTBA. AIropuT™M Anipuopu. Mepsl “UHTEPECHOCTH NPAaBUIT .
Pa3nen 9. Knacrepuzanus JaHHBIX

[Tpocteie aBpucTUYecKkue noaxosl. AnroputMm K-Means. [Ipobiaema ycToiiuuBocTu
pe3ysIbTaTOB U BAXKHOCTh IPaMOTHOW MHHIIMANMU3aLUH, anroput™ K-Means++. BeiGop uucna
kyactepoB. OIleHKa KayecTBa KJIacTepHU3alUN.

DopMBbI TEKYIIET0 KOHTPOJISI H MPOMEKYTOUHOH aTTeCTALMM:
dopma MPOMEKYTOUHOM ATTECTALUH — 3a4YET C OLICHKOM.
B pesynbrare ocBOeHUS AUCHUIIIMHBI 00YUJaAIONTUIICS 3HAET, YMEET, BIaICeT:

Koa »srama ocBoenus | Pesynabrarnl o0ydeHus
KOMIeTeHIIUH

I1K-4.2 Ha ypoBHe 3HaHUIA: 3HATH:
- cofiepKaHKe TOKYMEHTAITMOHHOTO 00ECTICUeHHUs yIpaBIeHHs (IEI0MPON3BOJICTRA);




- coZieprKaHue U MOPsAOK 0(OPMIICHUSI OCHOBHBIX OPTraHU3aLIOHHO -PaCIOPAANTEIBHBIX
JIOKyMEHTOB;

- OCHOBBI OpraHM3alM{ JOKYMEHTOOOOpOTa Ha MNPEIIPHUITHH, B OpraHU3aLuH,
YUPEXKICHUH;

- METOJIBI ¥ CPE/ICTBA AaBTOMATHU3ALINS JIEJIONPOU3BOJICTBA;

KJIaCCU(UKAIMIO U BUIBI CUCTEM YIPABJICHUSI JJICKTPOHHBIM JJIOKyMEHTO00OPOTOM;

- COCTOSHHE W IIePCIEKTUBBl pa3BUTHS CHUCTEM YIPABICHUS JIIEKTPOHHBIM
JOKYMEHTO00OPOTOM.

IK-9.1 ~
Ha ypoBHe ymenwmii: ymeTsb

- oTpalbaTblBaThb OCHOBHBIC OPraHM3AL[MOHHO-PACIIOPSIUTCIIBHBIE JIOKYMCHTBH C
HCIIONB30BaHUEM CPEJICTB aBTOMATH3ALNY;

- HCIOJB30BaTh HMHCTPYMEHTANbHBIC CPEACTBA KOMITBIOTEPHBIX TEXHOJIOTHH IS
3¢ eKTHBHOMN OpraHU3allii U BEACHHUS JIIOIPOU3BOACTBA;

- pa3pabaThIBaTh OTJEIEHBIC IPOTOTHUIIEI CPECTB ABTOMATH3AINH ACIONPOU3BOACTBA

Ha ypoBHE HaBBIKOB:

- HaBBIKAMH Pa3pabOTKH OCHOBHBIX OPraHM3AIMOHHO-PACTIOPSANTEIBHBIX JOKyMEHTOB
C HCIIOJIb30BAHMEM CPEJCTB aBTOMATH3ALIUH;

- HaBbIKaMH pa3pa60T1<1/1 OTACIBHBIX MMPOTOTUIIOB CpCaCTB aBTOMaTHU3alluu
JeJI0NPOU3BOJICTBA.

- BJIaJICTh HaBBIKAMH pa3pa60T1<n OCHOBHBIX OpPraHU3alfMOHHO-PACIIOPAAUTCIIbHBIX
JIOKYMEHTOB C HCIIOJIb30BaHHEM CPEICTB aBTOMAaTHU3allNHY;

- HaBbIKaMHU pa3pa60T1<1/1 OTACIIBHBIX MMPOTOTUIIOB CpCacCTB aBTOMaTHU3alluu
JICTIONPON3BOJICTBA.

Ha ypoBHe 3HaHMi1 3HATh:

- coJiepKaHHe TOKYMEHTAIIHOHHOTO 00ecIieueH sl YIpaBIeHUs (IeTIOMPON3BOICTBA);

- coJiep KaHue U MOPSAAOK 0(OPMIICHISI OCHOBHBIX OpTaHU3aIIHOHHO-PACTIOPSAUTEIEHBIX
JIOKYMCHTOB;

- OCHOBBI OpTraHM3AIUM JOKYMEHTOOOOpPOTa Ha TPEANPHITHH, B OpTaHH3ALNH,
YUPESKICHUH;

- METOMBI U CPEACTBa aBTOMATH3aIIUs ACIONPON3BOICTBA;

- KJIJaCCU()UKAIIMIO ¥ BUIBI CUCTEM YIPABICHUS 3JEKTPOHHBIM JOKYMEHTO000POTOM;

- COCTOSHHE ¥ TIEpCHEKTHBBl Pa3BUTHS CHCTEM YIPaBICHHUS 3IIEKTPOHHBIM
JIOKyMEHTO000pOTOM.

Ha ypoBHe ymeHuii: ymeTs

- oTpa0aThIBaTh OCHOBHBIC OPTaHU3AIIMOHHO-PACIOPAIUTENbHbIE JTOKYMEHTHl C
HCTIOJIB30BAaHUEM CPEZCTB aBTOMATH3AIIUH;

- WCHOJNB30BaTh HMHCTPYMEHTAIBHBIC CPEICTBA KOMIBIOTEPHBIX TEXHOJOTHH LIS
3¢ G eKTHBHOIN OpraHU3aly U BEACHUS JICIOIPOU3BOACTBA;

pa3pabaThIBaTh OTICIBHBIC IPOTOTHIIBI CPEICTB ABTOMATH3AIINH JICIIOIPOU3BOICTBA

Ha ypoBHe HaBBIKOB:

- BJIQJIETh HABBIKAMH pa3paOOTKM OCHOBHBIX OPraHW3allMOHHO-PACIIOPSANTEIBHBIX
JIOKyMEHTOB C MCIOJIB30BaHUEM CPE/ICTB ABTOMATH3AIINHY;

- HaBBIKaMH pa3pabOTKH  OTJENBHBIX IPOTOTHUIIOB CPEACTB aBTOMATH3ALUH
JIeTIONPOU3BOJICTBA.

Hungopmayuonnvie mexnonozuu, npozpammmnoe obecneuenue, MamepuaibHo-
mexnuueckas 0aza, OUeHOUHble CPeOcmeda, Heo0Xooumovle 011 O0CE0CHUA OUCUUNIUHDL,
aoanmupoeansvl 01 O00YYAIOWUXCA UHBATUO08 U O00YUAIOUWUXCA C O0ZPAHUYEHHBIMU
603MOHCHOCMAMU 300D 08 A.
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