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[IK-12 - ymeHHE BBHINONHATH TEXHUKO-JKOHOMHUYECKOE OOOCHOBAaHHE IPOEKTOB TI0
COBEpIICHCTBOBAaHMIO M  perilaMeHTaluio  Ou3Hec-mpoueccoB u  UT-uHpacTpyKTyphI
HpENIPUATHS

I1IK-14 - YMCHHE OCYHICCTBJIATH INIAHUPOBAHHUEC U OPraHU3aIUIO HpOGKTHOfI ACATCIIBHOCTH Ha
OCHOBC CTaHJAPTOB YIIPABJICHHUA ITPOCKTAMU

Ilinan kypca:

Pa3znen 1 Beenenne, 0CHOBHbIE OHATHS AHAJIHU3A JAHHBIX

BBenenue B MalmmHHOE 00y4eHUE U aHATTU3 JAHHBIX. AHAJIN3 JAHHBIX B pa3IMYHBIX
HNPUKIAIHBIX 00nacTax. OCHOBHBIE ONpeiesieHus. JTanbl aHan3a JaHHbIX. [locTaHOBKY 3a7a4
MalIMHHOTro 00y4yeHus. [Ipumepsl MPUKIAAHBIX 33124 U UX TUIbBI: KIaCCU(PUKALHS, PETPEeccHs,
paHXUpOBaHUE, KIaCTEPU3aLMs, IOUCK CTPYKTYPHI B IaHHBIX.

Pa3nes 2 MaremaTnyeckne 00beKThbl 1 METOAbI B AaHAIN3€ JAHHBIX

Jluneitnas anre6pa u aHanu3 JaHHBIX. JIMHEHBIE MPOCTPAaHCTBA, UX MPUMEPHI U3 MAIIIMHHOTO
o0yuyeHHsl (MPU3HAKU B KPEJUTOM CKOPHHIE, BEKTOPHBIE MPE/ICTABIECHUS TEKCTOB).
KonnuueapHocTs 1 TuHeHast He3aBUCUMOCTh. CKaIsipHOE MPOU3BEIEHIE, KOCUHYC yIia,
IIPUMEpPBI X NPUMEHEHMS. BEKTOpBI M MaTpHUILIbI, ONIEpAalliy HaJl HUMU. MaTpU4YHOE YMHOKEHUE.
Cuctembl TUHEHHBIX ypaBHeHUH. OOpaTHast MaTpuIia.

MaremaTHuecKkuil aHaJIM3 U aHAJIU3 JaHHBIX (Ha MIpUMepe MapHOM JMHEHHON perpeccuu u
MHK). Ilpou3BoaHas ¥ rpaJueHT, UX CBOMCTBA U MHTEpHpeTauuu. Tunel QyHKINNI:
HENpepbIBHBIE, Pa3phIBHbIC, TMaAKHe. [ paueHTHBIN cycK. Brimykiibie GyHKIIMM U X 0co0oe
MECTO B ONITUMU3ALINH.

Teopus BeposTHOCTEN U aHanU3 JaHHbIX. CilydaliHble BETMYMHBI. J[UCKpETHBIE U HETIPEPHIBHBIE
pacrpenenenusi, ux cBorcta. [Ipumepsl pacnpeneieHnil U uX BaKHOCTh B aHAJIU3€ TaHHBIX:
OMHOMHATIBHOE, TyaCCOHOBCKOE, HOPMaJIbHOE, SKCIIOHEHIIAIbHOE. XapaKTePUCTUKU
pacnpeneneHuii: cpeaHee, MeInana, Jucrepcus, KBaHTwiIn. [IpuMep ux UCroap30BaHus IpU
reHepanuy npu3HakoB. LlenTpanpHas npenenbHas Teopema.

MaremaTnyeckasi CTATUCTHKA U aHAINU3 AaHHBIX. OIlEHUBAaHNE [TApaMETPOB PaCIPEACIICHUMN.
Metoa MakcuMalbHOTO TpaBaono1o0us. [Ipumep ucmonb30BaHMs: aHAJIN3 TEKCTOB U HAUBHBIN
OaifecoBckuii kiaccugukarop. JloBeputeabHble HHTEPBAIbl U OYTCTPIIIIUHT.

Pa3nes 3 JIuneiiHas perpeccusi 4 KJIacCH(PUKALUA

Jluneitnas perpeccusi. KBaapatuunas GyHKIMS TOTEPh U MPEATIONOKEHHE O HOPMATILHOM



pacnpezeneHuy myma. Merox HauMEHbIINX KBaJPaTOB: aHAIMTUYECKOE PEIICHUE U
ONTUMHU3ALMOHHBIN 0AX0. CTOXaCTUYECKUU IPAIMEHTHBIN cycK. TOHKOCTH rpaiIu€HTHOTO
CIIyCKa: pa3Mep Liara, HayajabHOoe NpUOIMKeHHe, HOPMUPOBKa MpU3HaKoB. [Ipobnema
nepeodyuenus. Perynspuzanus.

Jlunelinas kinaccudukamnms. ANIpoKCHUMAaIUs AUCKPETHOW GyHKIMU otepb. Orctym. [Ipumepst
anmpoKcUManuii, ux ocodennoctu. ['paaueHTHbIN ciyck, peryispusanus. Knaccuduxanus u
OLICHKH NPUHAIIIEKHOCTH Ki1accaM. KpennTHeI ckopuHT. Jloructnyeckas perpeccus: OTKyaa
Oepercs Takast QyHKIUS TOTEPh U [TOYEMY OHA ITO3BOJISET MPEICKA3bIBATh BEPOSATHOCTH.
Maxkcumuzanus 3a3opa Kak IpuMep perysipu3alui U yCTPaHEHUS HEOJHO3HAYHOCTH PEILICHUS.
Pa3nesn 4 OneHuBanue Ka4ecTBa AJITOPUTMOB

Perpeccusi: kBagpaTHuHble U aOCONIOTHBIE IOTEPH, A0COIIOTHBIE JIorapu(MUIECKUe
oTKJIoHeHUs. [Ipumepsl UcTonb30BaHUS.

Knaccugukanus: 1015 BEpHbIX OTBETOB, €€ HEOCTaTKU. TOYHOCTh M MOJIHOTA, UX
o0ObeIMHEeHNE: apuPMETHUECKOE CPEIHEee, MUHIMYM, TapMoHu4eckoe cpeanee (F-mepa).
OneHky npuHAIISKHOCTH Kinaccam: tuiomaan noj kpuBeiMu. AUC-ROC, AUC-PRC, ux
CBOMCTBA.

OneHuBaHue KauecTBa anropuTMoB. OTI0kKeHHas BBIOOPKaA, ee HegocTaTku. OLeHKa IMOJIHOro
CKOJIb3411ero Koutpousi. Kpocc-sanmmpanus. Leave-one-out.

[TpakTuyeckue ocobeHHOCTH Kpocc-Banuaauuu. Ctpatudukanus. IloTeHunanbHbie Mpooaemsl ¢
pazOueHueM 3aBUCUMOM UM TMHAMUYECKON BHIOOPKHU.

Pa3nea 5 Jlormueckue MeToabI

Jlornueckue METObI U KX UHTEPIPETUPYEMOCTh. [IpocTemmii npuMep: CIUCOK peUICHUH.
[Tpumep pemaroriero cnucka ajs 3a1a4u GuiIbTpaluy HexKelaTeIbHbIX coo01eHn. JlepeBbs
pemenuii. [Ipobaema mocTpoeHHUs ONTUMAIBHOTO JiepeBa pemeHui. XKaaHplid alropurm,
OCHOBHBIE €0 I1apaMETPBHI.

[Toctpoenue nepeBbeB pemeHuit. Kpurepuii BeTBieHus. Beibop ontumansHOro pa3onueHus B
3ajjauax perpeccuu. Cia0KHOCTH BbIOOpa pa3oueHus B 3aaade kiaccudukanuu. [Ipumepst
KPUTEPHEB: SHTPONUIHBIN (pupocT uHpopmarun), JHxuan u ux moandukanuu. Kpurepun
3aBepLICHMS OCTpOoeHUs. Perynspusanus u CTpUXKKa J1€pEBLEB.

Pa3nesn 6 Komnosuuum aaropurmos

ITpocTeimmii mpuMep: yMEHbIIEHUE TUCIIEPCUN IIPH YCPEIHEHUH aJITOPUTMOB METOJOM
Oyrctpern. baennunr anropurmoB.[loHsTHE cMeneHus U pazdpoca (MUTIOCTpalys Ha IpUMepe
JMHEWHBIX METOJIOB U PEIIAIOLINX AEPEBHEB). Y MEHBIICHNE pa3dpoca ¢ MOMOLIbIO YCPEAHEHUSI.
Cayuaiinsrii tec. Onenka out-0f-bag.

Pa3nes 7 OcoGeHHOCTH peaibHbIX JAHHBIX

Henonnota u npotuBopeunBocthb. Lllymbl 1 BBIOpOCH B JaHHBIX. MeTO/1bI TOMCKa BEIOPOCOB.
[Tponycku B TaHHBIX, METO/BI UX BOCCTaHOBIIEHUs. HecOanancupoBaHHbIE BEIOOPKH: TPOOJIEMBI
1 MeTo/Ibl 00pKOBI. 3a1aua 0TOOpa MPU3HAKOB, TPUMEPHI TTOAXOO0B.

Pa3nes 8 AHaIu3 4acThIX MHOKECTB IPU3HAKOB M ACCOMATHBHBIX NPABHJI

3anava aHanu3a NoTpeOuTenbCKoi Kop3uHsl. [lonnepkka u gocToBepHOCTh. YacThle, 3aMKHYThIE
Y MaKCHUMaJIbHbBIE YaCTble MHOKECTBA. ANroput™M Anpruopu. Mepsl “HHTEpECHOCTH MPaBUI .
Pazgen 9. Knacrepuzanus 1aHHbIX

[Tpocteie sBpucTHueckue noaxoasl. AnroputMm K-Means. [Ipobiaema ycroitunBocTH
Pe3yJIbTaTOB U BAKHOCTh IPaMOTHON MHHUIMATU3aluuu, anroputM K-Means++. Beibop uucna
kjacTepoB. OLleHKa KauecTBa KJIACTEPU3ALNH.

@D opMBbI TEKYIIETO KOHTPOJISI H MPOMEKYTOUYHOM aTTEeCTAIMM
dopma NPOMEKYTOUHON aTTECTALUU — 3a4ET.
B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI O0YYAIOIIHIICS 3HAET, yMEET, BIIaJICeT:

Kox »3rama ocBoenns | Pe3yabTarhl 00yuyeHus
KOMIIeTeHIIUH




I1K-12.3

[1K-14.2

Ha ypoBHe 3HaHwmii: 3HaTh:

- COJIeprKaHNe JOKYMEHTAI[MOHHOTO 00ECIIeYeHNUs! YIIpaBJIeHUs (1eI0IPON3BOJICTBA);

- Co/Iep)KaHUE U TTOPSA0K 0pOPMIICHHSI OCHOBHBIX OpPraHU3allMOHHO-PACTIOPSANTEIBHBIX
JIOKyMEHTOB;

- OCHOBBI OpraHM3allMM JIOKYMEHTOOOOpOTa Ha TNPEeNUpPHUITHH, B OpraHU3allvy,
YUpEXKICHUH;

- METOJIBI ¥ CPEJCTBA aBTOMATH3allUs AETIONPOU3BOICTBA;

KJIaCCH()UKAITUIO M BUIBI CHCTEM YIIPABICHUS 3IEKTPOHHBIM JTOKYyMEHTOO00POTOM;

- COCTOSHHE U TEPCHeKTHBBI PAa3BUTHA CHCTEM YIPABICHHUS SJIEKTPOHHBIM
JOKYMEHTOO0OPOTOM.

Ha ypoBHe ymeHnuii: ymers

- oTpa0aThIBaTh OCHOBHBIC OPTaHMW3AIIMOHHO-PACTIOPAANTENBHBIE JOKYMEHTHI C
UCTIONB30BAaHNEM CPECTB AaBTOMATH3ALHH;

- HCIIONIB30BaTh HMHCTPYMEHTAIBHBIE CPEACTBA KOMIBIOTEPHBIX TEXHOJOTWH JUIA
3¢ QEKTUBHOM OpraHU3aliK 1 BEACHHS JAEIONPOU3BO/ICTBA;

- pa3pabaThIBaTh OTAEIbHBIC IPOTOTHIIBI CPEJICTB aBTOMATH3ALIMH JAEJIONPOU3BOICTBA

Ha ypoBHe HaBBIKOB:

- HaBbIKAMHU pa3pabOTKU OCHOBHBIX OPraHW3allMOHHO-PACIIOPSANTEIbHBIX JOKYMEHTOB
C UCIIOJIb30BAHUEM CPEJICTB aBTOMATH3ALIH;

- HaBBIKAMH  pa3pa0OTKU  OTAENBHBIX TPOTOTHUIIOB CPEACTB  aBTOMATH3AIMU
JeJI0IPOU3BOJICTBA.

- BJIQJETh HABBIKAMH pa3paOO0TKM OCHOBHBIX OPraHU3aIlMOHHO-PACTIOPSANTEIBHBIX
JOKYMEHTOB C MCIOJIb30BaHUEM CPE/ICTB aBTOMATH3ALINHY;

- HaBBIKAMH pa3pabdOTKH  OTJACNBHBIX IPOTOTUIIOB CPEACTB aBTOMATH3ALUH
JIeTIONPON3BOJICTBA.

Ha ypoBHe 3HaHUi1 3HaTH:

- coJiep)KaHNe JOKYMEHTAI[MOHHOTO 00eCIeYeHNs! YIPaBIeHUS (IETOIPON3BOICTBA);

- COZIepXKaHUE U TTOPSAAOK 0hOPMIICHNSI OCHOBHBIX OPraHU3allMOHHO-PACTIOPSANTEIBHBIX
JOKyMEHTOB;

- OCHOBBI OpraHM3alM{ JOKYMEHTOOOOpOTa Ha MPENIPHUITHH, B OpraHH3aluH,
YUpEKACHUHY;

- METOMBI U CPECTBAa aBTOMATHU3aLUs AEIONPOU3BO/ICTBA;

- KJITaCCU()UKAIIMIO ¥ BUIBI CUCTEM YIPaBIEHUS 3JEKTPOHHBIM JOKyMEHTO000pOTOM;

- COCTOSHHE ¥ TMIEpCHEKTHBBl Pa3BUTHS CHCTEM YIPaBICHUS 3IIEKTPOHHBIM
JIOKyMEHTOO0OpOTOM.

Ha ypoBHe ymenuii: ymers

- oTpa0aThiBaTh OCHOBHBIC OPTaHMW3ALMOHHO-PACTIOPSANTENbHBIE JIOKYMEHTHI C
UCTIONIb30BAHUEM CPEJICTB aBTOMATH3AINH;

- JWCIIONB30BaTh HMHCTPYMEHTAIbHBIE CPEICTBA KOMIIBIOTEPHBIX TEXHOJIOTHH IS
3¢ PEKTUBHOM OPraHU3aLNK 1 BEACHHS ACIONPOU3BO/ICTBA;

pa3pabaThIBaTh OTJENbHBIC MPOTOTUIIBI CPEACTB aBTOMATH3ALIMH JICIOIPOU3BOICTBA

Ha ypoBHe HaBBIKOB:

- BJAJeTh HAaBBIKAMH pPa3pabOTKH OCHOBHBIX OPTraHM3AIMOHHO-PACHOPSAUTEIBHBIX
JOKYMEHTOB C HCIIOJIb30BaHHEM CPEJCTB aBTOMATH3AIINY;

- HaBBIKAMH  pa3pa0OTKM  OTAENBHBIX TPOTOTHUIIOB CPEACTB  aBTOMATH3AINH
JIeJIONPOU3BOJICTBA.

Hugopmayuonnvie mexnonozuu, npozpammuoe oodecneyeHue, MamepuaibHo-
mexHuueckasa 0a3a, OUeHOUHble CPeocmed, HeodXooumovle 01 0C60CHUA OUCUUNIUHDL,

aoanmuposeansl

ona  00yuarnwuxca UHEAIUO08 U odyuarwuxca ¢ 0ZPAHUYEHHBIMU

BO3MOHCHOCMAMU 300])08 bA.
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