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[IK-12 - yMmeHHE 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 YIIPABJICHHA ITPOCKTAMU

Ilinan kypca:

Pa3znen 1 Beenenne, 0CHOBHbIE OHATHS AHAJIHU3A JAHHBIX

BBenenue B MalmmHHOE 00y4eHUE U aHATTU3 JAHHBIX. AHAJIN3 JAHHBIX B pa3IMYHBIX
NPUKIAIHBIX 00nacTax. OCHOBHBIE ONpeiesieHus. JTanbl aHaIn3a JaHHbIX. [locTaHOBKM 3a7a4
MaIlIMHHOTrO 00y4eHus. [Ipumepsl NPUKIAAHBIX 33/1a4 U UX TUIBI: KIaCCU(PHUKAIHS, PErpeccHs,
paHXUpOBaHUE, KJIaCTEPU3aLMs, IOUCK CTPYKTYPHI B TaHHBIX.

Pa3nes 2 MaremaTnyeckne 00beKThbl 1 METOAbI B AaHAIN3€ JAHHBIX

Jluneitnas anre6pa u aHanu3 JaHHBIX. JIMHEHBIE MPOCTPAaHCTBA, UX IPUMEPHI U3 MAIIMHHOTO
o0yuyeHHsl (IPU3HAKU B KPEJJUTOM CKOPHHIE, BEKTOPHBIE MPEACTABICHUS TEKCTOB).
KonnuueapHocTs 1 TuHEHHAs He3aBUCUMOCTh. CKalsipHOE MPOU3BEIEHIE, KOCUHYC yIia,
IIPUMEpPHI UX NPUMEHEHMS. BEKTOpBI M MaTpHULIbI, ONIEpAallUy HaJl HUMU. MaTpU4YHOE YMHOKEHUE.
Cuctembl TUHEHHBIX ypaBHeHUH. OOpaTHast MaTpuIia.

MaremaTnueckuil aHaJIu3 U aHAJIW3 JaHHBIX (Ha IpUMEpPE NapHOH JIMHEHHONW PETPECCUU U
MHK). Ilpou3BoaHas ¥ rpaJueHT, UX CBOMCTBA U MHTEpHpeTauuu. Tunel QyHKINNI:
HETpepbIBHBIE, Pa3phIBHbIC, TMaAKHe. [ paIueHTHBIN cycK. Brimykiibie GyHKIIMM U X 0co0oe
MECTO B ONITUMU3ALINH.

Teopus BeposiTHOCTEN U aHanU3 JaHHBIX. CilydaliHble BETUYMHBI. [[UCKPETHBIE U HENTPEPHIBHBIE
pacrpenenenus, ux cBorctra. [Ipumepsl pacnpeneieHnil U uX BaKHOCTh B aHAJIU3€ TaHHBIX:
OMHOMMATIBHOE, TyaCCOHOBCKOE, HOPMaJIbHOE, SKCIIOHEHIIAIbHOE. XapaKTepUCTUKU
pacupeneneHuii: cpeaHee, Meinana, Jucrepcus, KBaHTwid. [IpuMep nx ucnoap30BaHus U
reHepanuy npu3HakoB. LlenTpanpHas npenenbHas Teopema.

MaremaTnyeckasi CTATUCTHKA U aHAINU3 AaHHBIX. OIlEHUBAaHKE [TApaMETPOB PaCIPEACIICHUM.
MeTtoa MakcuMalbHOTO TpaBaono1o0us. [Ipumep ucmonb30BaHMs: aHAJIN3 TEKCTOB U HAUBHBIN
OaifecoBckuii kiaccudukarop. JloBepuTeabHble HHTEPBAIbl U OYTCTPIIITUHT.

Pa3nes 3 JIuneiiHas perpeccusi 4 KJIacCH(PUKALUA

Jluneitnas perpeccust. KBaapatuunas GyHKIMS IOTEPh U MPEATIONO0KEHHE O HOPMATILHOM



pacnpezeneHuy myma. Meros 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. ANmpoKCUMAaIUs AUCKPETHOW GyHKIMU notepb. Orctyn. [Ipumepst
anmpoKcUManuii, ux ocodennoctu. ['paauenTHbIN ciyck, peryispusanus. Knaccuduxanus u
OLICHKH NPUHAIIEKHOCTH Ki1accaM. KpennuTHeli ckopuHr. Jloructnyeckas perpeccus: OTKyaa
Oepercs Takast QyHKIUS IOTEPh U TOYEMY OHA ITO3BOJISET MPEICKA3bIBATh BEPOSATHOCTH.
Maxkcumuzanus 3a3opa Kak IpuMep perysipu3alui U yCTPaHEHUS HEOJHO3HAYHOCTH PEILICHUS.
Pa3nesn 4 OneHuBanue Ka4ecTBa AJITOPUTMOB

Perpeccusi: kBagpaTHuHbIe U aOCOMIOTHBIE IOTEPH, A0COIIOTHBIE JIorapu(PMUIECKUe
oTKJIoHEeHUs. [Ipumepsl UcTIonb30BaHUS.

Knaccugukanus: 1011 BEpHbIX OTBETOB, €€ HEOCTaTKU. TOUYHOCTh M MOJIHOTA, UX
o0beIMHEeHNE: apuPMETHUECKOE CPeIHEee, MUHIMYM, TapMoHn4eckoe cpeanee (F-mepa).
OueHky npuHAIISKHOCTH Kinaccam: tuiomaan noj kpuBbiMu. AUC-ROC, AUC-PRC, ux
CBOMCTBA.

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

[TpakTuyeckue ocodeHHOCTH Kpocc-Banuauuu. Ctpatudukanus. IloTeHunanbHble Mpodaemsl ¢
pazOueHueM 3aBUCUMOM UM TMHAMUYECKON BHIOOPKHU.

Pa3nea 5 Jlormueckue MeToabI

Jlornueckue METOBI U UX UHTEPIPETUPYEMOCTh. [IpocTeimmii npuMep: CIIUCOK pELICHUM.
[Tpumep pemaroriero cnucka ajs 3a1a4u GuiIbTpaluy HeXKellaTeIbHbIX co00meH. JlepeBbs
pemenuii. [Ipobaema mocTpoeHHUs ONITUMAIBHOTO JepeBa pemeHui. XKaaHplid alropurm,
OCHOBHBIE €0 I1apaMETPBHl.

[Toctpoenue nepeBbeB pemieHuit. Kpurepuii BeTBieHus. Beibop ontumansHOro pa3oneHus B
3ajjauax perpeccuu. Cia0KHOCTH BbIOOpa pa30oueHus B 3aaa4e kiaccudukanuu. [Ipumepst
KPUTEPUEB: SHTPONUIHBIN (pupocT nHpopManun), Jxkuau u ux monudukanuu. Kputepun
3aBEpLICHUS OCTpOeHUs. Perynspusanus u CTpuXKXKa 1€pEBBEB.

Pa3nesn 6 Komnosuuum aaropurmos

ITpocTeimmii mpuMep: yMEHbIIEHUE TUCIIEPCUU IIPH YCPEIHEHUH AJITOPUTMOB METOJJOM
Oyrctpen. baennunr anroputmoB.[loHsTHE cMeneHus U pazdpoca (MUTIOCTpalys Ha IpUMepe
JMHEWHBIX METOJIOB U PELIAIONINX JEPEBHEB). Y MEHBIIIEHUE pa30poca ¢ MOMOLIbIO YCPEAHEHUS.
Cayuaiinsrii tec. Onenka out-of-bag.

Pa3nes 7 OcoGeHHOCTH peaibHbIX JAHHBIX

Henonnota u npotuBopeunBocth. Lllymbl 1 BBIOpPOCH B JTaHHBIX. MeTO/1bI TOMCKa BEIOPOCOB.
[Tponycku B TaHHBIX, METO/BI UX BOCCTaHOBIIEHUs. HecOanaHcupoBaHHBIE BHIOOPKH: TPOOJIEMBI
1 MeTO/Ibl 00pKOBI. 3a1aua 0TOOpa MPU3HAKOB, TPUMEPHI TTOAXOIOB.

Pa3nes 8 AHaIu3 4acThIX MHOKECTB IPU3HAKOB M ACCOMATHBHBIX NPABHJI

3aava aHanu3a NOoTpeOUTENbCKOM Kop3uHsl. [lonnepkka u gocToBepHOCTh. YacThle, 3aMKHYThIE
Y MaKCHUMaJIbHbIE YacTble MHOKeCTBA. AJIropuT™M Anpruopu. Mepsbl “HHTEPECHOCTH NpaBUI .
Pazgen 9. Knacrepuzanus 1aHHbIX

[Tpocteie sBpucTHueckue noaxoasl. AnroputMm K-Means. [Ipobiaema ycroitunBocTH
Pe3yJIbTaTOB U BaXKHOCTh IPaMOTHON MHHUIMaIU3aluuu, anroputM K-Means++. Beibop uucna
kjacTepoB. OlLleHKa KauecTBa KJIaCTEPU3ALINH.

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

Kox »3rama ocBoenns | Pe3yabTarhl 00yuyeHus
KOMIIeTeHIIUH




I1K-12.3 Ha ypoBHe 3HaHUIA: 3HATH:
- CoJIeprKaHue JOKYMEHTAIHOHHOTO 00ECIeUeHHUs YIIPaBIeHuUs (JeI0NPOU3BOJICTBA);

11K-14.2 - CO/IepXKaHUE U TTOPA0K 0POPMIICHNSI OCHOBHBIX OpraHNU3allMOHHO-PACTIOPSANTEIbHBIX
JIOKYMEHTOB;
- OCHOBBI OpraHM3allM{ JOKYMEHTOOOOpOTa Ha MPEIIPHUITHH, B OpraHU3aLuH,
YUpEKACHUHY;

- METO/JIBI ¥ CPEJICTBA ABTOMATH3AIIHS ACTIOMPOU3BOJICTBA;
KIacCU(UKAIMIO U BUBI CUCTEM YIPABJICHUSI JIEKTPOHHBIM JOKYyMEHTOO0OPOTOM;

- COCTOSHHE€ W IMEepPCIEKTUBBl pPa3BUTHsS CHUCTEM YOPABICHUS AIICKTPOHHBIM
JIOKYMEHTO00OpOTOM.

Ha ypoBHe ymeHnuii: ymers

- oTpa0aThIBaTh OCHOBHBIC OPTaHMW3AIIMOHHO-PACTIOPAANTENBHBIE JOKYMEHTHI C
UCTIONB30BAaHNEM CPEICTB aBTOMATH3AIHH;

- HCIIONIb30BaTh HMHCTPYMEHTAIBHBIE CPEACTBA KOMIBIOTEPHBIX TEXHOJOTWH JUIA
3¢ (G eKTHBHOI OpraHU3allii U BEACHUS JIEIOIPOU3BOACTBA;

- pa3pabaThIBaTh OTAEIbHBIC IPOTOTHIIBI CPEJICTB aBTOMATH3AIIMH AETONPOU3BOJICTBA

Ha ypoBHE HaBBIKOB:

- HaBbIKaMH pa3pa60T1<1/1 OCHOBHBIX OPTaHU3alIUOHHO-PACTIOPAANUTCIIBHBIX TOKYMCHTOB
C UCIIOJIb30BAHUEM CPEJICTB aBTOMATH3ALIH;

- HaBbIKaMHU pa3pa60T1<1/1 OTACIBHBIX MMPpOTOTUIIOB CpCacCTB aBTOMaTHU3alluu
JeJI0IPOU3BOJICTBA.

- BJIaJICTb HaBBIKAMH pa3pa60T1<n OCHOBHBIX OpPTaHU3allMOHHO-PACIIOPAAUTCIIbHBIX
JOKyMEHTOB C MCIOJIb30BaHUEM CPE/ICTB aBTOMATH3AIINHY;

- HaBBIKaMH pa3pabdOTKH  OTICNBHBIX IPOTOTUIIOB CPEACTB aBTOMATH3ALUH
JITIONPON3BOJICTBA.

Ha ypoBHe 3HaHUi1 3HaTH:

- coJiep)KaHNe TOKYMEHTAIMOHHOTO 00ECIeYeHNUs YIIPaBIeHNUS (JeI0ONPON3BOJICTBA);

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

- OCHOBBI OpraHM3AIM{ JOKYMEHTOOOOPOTa Ha MPEIUPHUITHH, B OpPraHU3ALUH,
YUpEKACHUHY;

- METOMBI U CPECTBAa aBTOMATHU3aLUs AEIONPOU3BO/ICTBA;

- KJIacCU(MKAIMIO ¥ BUABI CUCTEM YIIPABJICHHS AJICKTPOHHBIM JOKYMEHTO000POTOM;

- COCTOSHHE ¥ TIEpCHEKTHBBl Pa3BUTHS CHCTEM YIPaBICHUS 3IIEKTPOHHBIM
JIOKyMEHTO000pOTOM.

Ha ypoBHe ymeHuii: ymeTs

- oTpa0aThIBaTh OCHOBHBIC OPTaHMW3AIMOHHO-PACTIOPSANTENbHBIE JIOKYMEHTHI C
UCTIONIb30BAHUEM CPEJICTB aBTOMATH3ALIH;

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

pa3pabaThIBaTh OT/ICNILHbIE NPOTOTHIIEI CPEICTB ABTOMATH3AIMH JICJIONIPOU3BO/ICTBA

Ha ypoBHe HaBBIKOB:

- BJIQJICTh HABBIKAMH pa3paOOTKM OCHOBHBIX OPraHWU3aIlMOHHO-PACIIOPSANTEIBHBIX
JOKYMEHTOB C HCIIOJIb30BaHHEM CPEJCTB aBTOMATH3AIINY;

- HaBBIKAMH  pa3pa0OTKM  OTAENBHBIX TPOTOTHUIIOB CPEACTB  aBTOMATH3AINH
JIeJIONPOU3BOJICTBA.

Hugopmayuonnvie mexunonozuu, npocpammuoe obdecneuenue, MamepuaibHo-
mexHuueckasa 0a3a, OUeHOUHble CpPeocmed, HeodXooumovle 01 0C60CHUA OUCUUNTIUHDL,
aoanmupoeansvl 011 00y4arWUXCA UHBAIUO08 U O00yuawwuxca ¢ 02PAHUYEHHBIMU
603MOHCHOCMAMU 300P0BbA.
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