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MeToanueckue pekomeHAaALUN U AMOHCTPALMOHHasA Bepcus 3aK/Il0UMTE/IbHOTO
3Tana no HanpasseHuto «busHec-nHpopmarmnka»

O6wan nHpopmauma o Hanpas/IeHUN

OnvmMnuaga no HanpaeneHwto «busHec-mHdopmaTMka» OpPWEHTUPOBaHa Ha MOUCK
TaNaHTAMBbIX W MNPOAKTMBHbIX CTYAEHTOB, CMOCOOHbLIX MPOAEMOHCTPUpPOBaTh ObLlee
MOHMMaHNEe OCHOBHbIX MNpobnem ynpaBneHns 3bdekTMBHOCTbIO OM3Heca 3a cuer
MHGOPMALIMOHHBIX U LUDPOBbLIX TEXHONOTMI MPU CO34aHUN LLEHHOCTM noTpebutensm.
BusHec-nHdopmaTMKa ABAAETCA MEXANCUUMNIMHAPHON 0bnacTbio 3HaHMM 1 BasupyeTca
Ha WHTerpaumMm pasanyHbix obnacter: MHOOPMALMOHHBIX TEXHONOTMUA, MaTeMaTMKK,
3KOHOMWKM, YNpaBAeHUs, NPOrpaMMmnpoBaHua. B cooTBETCTBMM C 3TUMMK yCTaHOBKaMu
bopMynnpyroTca 3agaHnsa OAUMNNaabI.

TemaTuka 3agaHum

ApxuTekTypa npeanpusaTUs; MOAENMPOBaHME OU3HEC-NPOLLeCcCoB; MHPPaCTpyKTypa
npeaAnpuaTus; Bu3Hec-aHanuUTMKa;, NPoekTUpoBaHMe 6a3 AaHHbIX; MHOOPMALMOHHbIE
npoLecchl, aHann3 n obpaboTtka AaHHbIX — B TOM 4MC/e MPU MOMOLLM UCKYCCTBEHHOIO
WHTENNEeKTa; TeopeTnyeckmne oCHOBbl MHPOPMATUKN; OCHOBbI TEOPUM BEPOSTHOCTEN.

Nudpopmauma o nepsom (otbopouHom) 3Tane

MpoAOKNTENBHOCTL COCTA3aHUA — 60 MUHYT.

3agaHve nepBoro (oTbopouHoro) 3Tana BkAtoyaeT 40 TecToBbIX BOMPOCOB C
aBTOMATM4YeCKOW MNPOBEPKOM OTBETOB. [lpaBuMAbHbIM OTBET Ha KaXAblM BOMPOC
oueHmnBaeTcs B 2,5 6annoB. B cymme yuactHMK MoxeT Habpatb 100 6annos.

MHdopmauma o BTopom (3aktounTeNIbHOM) 3Tane

MpopomknTenbHOCTb cocTazaHnsa — 180 MUHYT.

3afaHna BTOPOro 3Tana — NpoBepsaemMble XIopUY 3ajaun, BKAKYAKOT MHBAPUAHTHYHO YacTb
n3 5 3agay, Bec kaxgon 3agaum 20 6annos, Bcero 100 6annoB Ha Bce 3agaun. lMpwu
npoBesAeHN B OObIYHOM peXMMe rOTOBUTCA HECKOJIbKO BapMaHTOB 3aaHuN.

TemaTtuka 1-1 3agaum: MmogennpoBaHme busHec-npoueccos, 20 6annos

TemaTtuka 2-1 3agaun: NnpoekTnpoBaHme 6a3 gaHHblx, 20 6annos

Tematuka 3-1 3aga4m: NHGOPMALIMOHHbIE NPOLLECChI, aHaNn3 AaHHbIX, 20 6annos
TemaTunka 4-1 3agaun: BU3HEC-aHaNUTMKa 1 ctatuctuka, 20 bannos

TemaTtuka 5-1 3agaun: Teopmsa BEPOSTHOCTEN, NCNOb30BaHNE MCKYCCTBEHHOTO
nHtennekta, 20 6annos.

Mpn BbINOJHEHMM 3afl@aHWI YYaCTHUKAM pPa3peLleHO MoJ1b30BaTbCA KalbKyAsTOPOM
Nto60K CNOXKHOCTY; NMPOCTBIM KapaHAaLLIOM.

YepHoBMKM paboTbl MOTYT ObITb NPeAbABAEHbI K MPOBEPKE MO XENAHUKO YUYacTHMKa.
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AEMOHCTpaLI,VIOHHblﬁ BapuaHT BTOpOro (3aKmoq|/|Teanoro) 3Tana
3apaHue 1.

B koMnaHuu cywectByeT npouecc opopmaeHmns oTnyckoB. COTPYAHMK NULLIET 3afBleHNE
Ha OTMyCK, B KOTOPOM YyKa3bIBaeT XeNaeMble JaTbl Hayana OTnycka W Bbixoza Ha paborTy.
PykoBoautenb  CTPYKTYPHOrO  MOApPa3fefneHus  yTBepXKAaeT  3asBieHue,  npwu
HeobxoAMMOCTM MPOBOAA MO COrNacoBaHMUIO C COTPYAHMKOM M3MEHEHME CPOKOB OTMyCKa.
B oTaene kagpoB KOMMaHUW MpU HEOBXOAMMOCTV KOPPEKTUPYKOT CPOKW OTMycka B
COOTBETCTBUN C MHPOpPMaLmen 06 oTnyckax, OpaBLUMXCSA AaHHBIM COTPYAHUKOM paHee, a
3a 10 gHen J0 Havana OTnycka roToBAT HEObXoANMbIe AOKYMeHTbI. [Tocne yTBepXaeHWs
AOKYMEHTOB PyKOBOAUTENEM KOMMaHWUW B Byxrantepum HauncaaroT OTNYCKHbIe JaHHOMY
COTPYAHMKY.

Tpebyemcs:
1. Mocmpotime modesb daHHoO20 bu3sHec-npoyecca;

2. Ykaxume, u4mo npou3godum busHec-npoyecc U KMo AeAgemca  e20
nompebumenem;

3. Coopmynupyiime uyenb busHec-npoyecca U npedsoxume  Mempuky
(konu4ecmeeHHbIU nNokaszamess, xapakmepusyrowjul cmeneHo O0OCMUXKeHUS
npoyeccom ceoel yenu);

4. [lpednoxume Mmeponpusmus no cosepuieHcmaosaHuro busHec-npoyecca;

5. OyeHume u3mMeHeHue Mempuku 8 pe3yJemame peaausayuu OaHHLIX
mMeponpusamud.

PeweHue 3apaumn
1. Moaenb Mc—npou,ecca B HOTauwumn eEPC:

Cotpyasmk

noapaaenenus

Orpenappos

ByxranuTepua
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2. [Mpon3BoAMMBIN MPOLECCOM MPOAYKT — OpraHn3aLMoHHas, GUHaHCOBas 1 NpaBoBas
FOTOBHOCTb K OTNYCKY COTPYAHWMKA. NoTpebuTtens — cama KOMNaHus.

3. Llenb npouecca — obecneunTb NpoLeccbl KOMNaHUM OTAOXHYBLUMMW COTPYAHUKAMU C
MWHWMaNbHbIMWU TpyAo3aTpaTaMy U puUckaMu ANs Tekyllelh aeatenbHocTn. B kauectse
MEeTpUKM OusHec-npouecca MOXHO MPUHATb BbIPaXKEHHbIE B JeHbrax COBOKYMHblE
3aTpaTbl paboyero BpemMeHn COTPYAHNUKOB KOMMNaHMM Ha opopMaeHne 1 corinacoBaHune
oTnycka.

4,5. ina coBepLUeHCTBOBaHMA bM3HeC-NpoLLecca MOXHO NPeaNoXNTb PSS MEPONPUATUIA
- ncnonb3oBaTb BPMS-peweHve ana aBTomatmzaumm busHec-npouecca, Yto NO3BOAUT
CHU3UTb TPyAO3aTpaTbl HA OPOPMIEHME N COrnacoBaHne 3asaB/ieHUs, 4acT BO3MOXHOCTb
KOHTPO/IMPOBaTb BPEMS BbINMOJHEHMSA KaXA0ro 3k3emnasapa brusHec-npouecca;

- WHTerpvpoBaTtb JaHHoe BPMS-peweHne ¢ kopnopatuBHbIM MOPTaAOM U caenaTb
rpadvk naaHMpyembix OTMYCKOB OOLLEAOCTYMHbIM AfA COTPYAHWKOB. ITO MOMOXET
Nydle nJaHMpoBaTb OTMYCKa Pa3/NUHbIX COTPYAHWKOB 6e3 BO3HWKHOBEHMA PUCKOB
NPOCTOA M3-3a HEXBATKW pPecypCoB;

- MCNONb30OBaTb cCpeacTBa poboTmsaumm 6usHec-npoueccoB (RPA) ana yckopeHus
npoLecca U CHUXXEHWA TpyAo3aTpaT COTPYAHUKOB OTAeNa KagpoB 1 byxrantepum 3a cuet
MOArOTOBKM AOKYMEHTOB MO WwabsoHaMm n 6osee ObICTPOro BbINOAHEHUA PYTUHHbIX
npoueayp BBOAA AaHHbIX B UHOOPMALMOHHbIE CUCTEMbI KOMMaHWUK;

- peanv3oBaTb CUCTEMY HAaNMOMWHAHWI 1 MHPOPMUPOBaAHUNSA COTPYAHMKA O AOCTYMHbIX A4
HWX CPOKOB OTMyCKa, YTO TMO3BOJAUT CHU3UTL TpyAo3aTpaTbl Ha nociaeyroline
KOPPEKTUPOBKW M COrNacoBaHus;

Bo3MoXHbI 1 gpyrve meponpuaTms.

Kputepumn oueHkm (MakcMmanbHas oueHka — 20 6ans10B)
- MoJenb bu3Hec-npoLecca: B O4HOW U3 NpuHATbIX HoTauwmi (IDEF, eEPC, BPMN, ...) - 2
6anna, 6e3 ncnonb3oBaHma HoTaumm — 1 6anna, otcytcrByeT — 0 6annos. Owwnbka B
MOZENN NMPUBOAAT K CHUXEHWNHO OLLEHKY;
- NPaBWbHO yKa3aH NpoAyKT busHec-npouecca — 2 banna;
- NPaBWAbHO yKa3aH noTpebutens busHec-npouecca — 2 banna;
- NPaBWbHO yKa3aHbl Liefb U MeTpuka busHec-npouecca — 2 banna;
- NPaBWbHO yKa3aHbl HE MeHee TPEX MePONPUATUIA MO COBEPLLEHCTBOBaHWNIO BM3HeC-
npouecca — 2 6annos.
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PykoBOACTBO TOCTMHWLbBI ANA OpraHM3auum 3SNEKTPOHHOTO yuyeTa JaHHbIX O
KAMEHTaxX 1 ANS BO3MOXHOCTU NPOBEAEHNS aHann3a 3PPEKTUBHOCTM paboTbl NepCcoHana,
NPUHANO pelleHne BHeApUTb H6a3y AaHHbIX.

B 6a3e AaHHbIX FOCTUHMLLBI LOXKHbI XPaHUTLCA CAeAyHoLme JaHHbIE:

TUMNbl HOMEPOB FOCTUHULbI U VX LIEH3;

BUAbI YCIYT, NPeOCTaBASEMbIX TOCTUHULLEN, N UX LIEH];

bamunnns, ums, ropog, yamua, 4oM v TenedoH KaxAoro KaneHTa rocTMHuLbI;

AONMKHOCTb, PaMUavs, UMS, AaTa POXAEHUA U TenedOH KaxKAoro COTPYAHMKA
FOCTUHWLbI;

faHHble O 3akas3ax KJIMEeHTOB C yKa3aHWeM JaTbl 3aka3a. 3aka3 odpopmasercs
COTPYAHMKOM TOCTMHWLbI Ha KaXAbl 3aKa3aHHbIN HOMep. B 3aka3e yka3biBarOTCA BCe
NPOXMBatoLWMe B HOMEpPEe KJANEHTbl U KONIMYECTBO YCAYT, NPeABapUTeIbHO 3aKa3aHHbIX
KAMEeHTaMK;

AaHHble O cYeTax Ha OnJaTy 3aKa3oB KJMEHTOB C yka3aHueMm gaTbl onnatbl. Cyet
0dOPMAAETCA Ha KaXAblA 3aKa3aHHbIA HOMEP WM BKJHOYAET OMnaaTy 3a MPOXMBaHWE U
CTOMMOCTb 3aKa3aHHbIX KNNEHTOM YCAYT;

JaHHbIE O KOIMYecTBe CBOOOAHBIX 1 3ape3epBMPOBaHHbBIX HOMEPOB.

Tpebyemcs:
1. Ucnonesys  smobyro  obuwjenpuHamyro — HOmMauyur, u3obpasume cxemy

UHgooeuyeckol mModeau npedmemHou obaacmu, € ykasaHuem nepeuydHsix Karo4deu u
muna ces3zed.

2. Vicnoae3ys memodonoaeuto IDEF1x uzobpasume cxemy damanozudeckol modesau
6a3bl O0aHHbIX, ydossremeopswyro mpemeeli HOpMAibHOU ¢opme, C 8bideseHuem
nepeuYHbIX U BHEWHUX KJrYel, muna u HanpasieHus cessel.

3. Wcnone3ys onepamopel sa3vika SQL, Hanucame 3anpoc 0ss 8elgoda pelimuHaa
munoe HOMepos, Komopble 3aKasbl8dau KaueHmel u3 20poda «Mockea», ¢ ykasaHuem
muna HomMepa u noJjyYeHHoU 3a Hez0 8bipy4yku. Omcopmuposame pe3ysemam 3anpoca
no ybbl8aHUO KOU4Yecmsea cOe/laHHbIX 3aKad308.
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PeweHue 3apgaun:

NHponornueckana moaennb npegmverHon obnactm
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SQL-3anpoc

SELECT H.HanmeHoBaHume AS 'Tun Homepa', SUM (H.LleHa) AS 'Beipyuka’

FROM ((Homep H INNER JOIN 3aka3 3 ON H.Kog Homepa=3.Kog Homepa) INNER JOIN 3akasz-
KnneHt 3K ON 3.Kog 3akaza=3K.Kog 3aka3a) INNER JOIN KnneHt K

ON 3K.Koa knneHta=K.Kog knneHta

WHERE K.l'opoa = ‘Mocksa’

GROUP BY H.HanmeHoBaHwue

ORDER BY COUNT (3.Kopg 3aka3a) DESC

KpaTkne metoauueckue pekomeHaaumm

3agaHve nposepseT 6a30Bble 3HAHMA W MNpaKTU4YeckKne HaBblkM B 0bnacTm
npoekTMpoBaHma 6a3  JaHHbiX W TpebyeT NpPOAEMOHCTPUPOBATL CMOCOBHOCTM
nocTpoeHns uMHdoONOrMyeckor Mogenn npeametHou obnactm  (ER-mogenn) w
AATaNorMyeckon MoAenmn AaHHbIX, a TakxkKe HanmcaHusa 3anpoca Ha a3bike SQL.

3asaHne COCTOUT W3 HECKONbKMX 4YacTel (BOMPOCOB), U B HEM MPUMEHMMO
AnoddepeHUMpOBaHME OLEHOK.

Mpwn 3TOM Kaxzas 4acTb MOXET ObiTb OLEHEeHa He3aBUCMMO, a MaKCUMasbHbIN
6ann MoxeT OblTb MOJNyYeH TONAbKO MPWU KOPPEKTHbIX OTBETaX Ha BCE BOMPOCHI
(NPaBMABLHOrO peLleHs BCEX YacTel) 3ajaHus.

MepBas yacTb 3aZaHVA NPOBEPSET 3HAHUA U YMEHUSA B 061aCTN MHPONOTMUYECKOTO
NPOeKTUPOBaHNA NpeaMeTHOM obaacTu.

Bropas uacTb 3asaHnsa NpPOBEPSAIOT 3HAHWUA U YMeHMA B 061acTU AaTasormyeckoro
NPOeKTUPOBAHNA JaHHBbIX.

TpeTbsi 4YacTb 3afaHUs MPOBEPSAIOT 3HaHWSA M yMeHWs B 0b6jacTU HanMcaHus
3anpocoB Ha a3blke SQL.

OcHoBHasa anTepatypa:

1. Aewt, K. k. BBegeHne B cucteMbl 6a3 gaHHbIX. Buabamc, 2002,

2. Anro C.M. basbl gaHHbIX: NpoekTnpoBaHue n ncnonabsosaHune. M.: duC, 2005.

3. I'pabep, M. SQL. Jlopw, 2003.

[onoanunTtenbHas anteparypa:

4. Ky3Heuyos C.[J. O6beKkTHO-pensiunmoHHble 6a3bl AaHHbIX: MPOLIEALINA 3Tan Uan
HeAOOLLeHEeHHbIe BO3MOXHOCTM? Tpyabl VIHCTUTYTa CMCTEMHOrO NMporpaMMuUpoOBaHus, T.
13, yacTb 2, M., ICIT PAH, 2007.

5. Maknakos C. B. Co3gaHne nHdopmaumoHHbix cuctem ¢ ALLFusion Modeling
Suite. M.:AVNANOT-M®W, 2005.

6. http://www.sqgl.ru

7. http://www.intuit.ru/catalog/database/

8. http://www.microsoft.com/technet/prodtechnol/sqgl/2005/default. mspx

9. http://www.microsoft.com/sql

10. http://www.erpforum.ru

11. http://www.erwin.ru

12. http://www.sqgl-ex.ru
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13. http://www.sqlbooks.ru

Kputepuu oueHuBaHus
3asaHve nmeeT MakcumManbHbi 6ann — 20 6annos.
Mpw 3ToM 0bwmin 6ann 3a 3agaHNeE CKNaAbIBAETCA U3 HECKONbKNX KPUTEPUEB:
NPaBWIbHOCTb MOCTPOEHNA NHbONOrMYeckon Moaenn — 7 6annos;
NPaBMAbHOCTb MOCTPOEHMA AaTanornyeckon mogenn — 7 6annos;
NpPaBUIbHOCTb HanNMcaHMA 3anpoca Ha a3bike SQL — 6 6annos..
B cnyuyae HenpaBW/IbHOrO NOCTPOEHMA AaTaNorMyeckor MOAENN AaHHbIX OLEeHKa
3a HamMcaHwWe 3anpoca MOXeT HbITb CHUXXEHA.
MNpy  oTcyTCTBUM  UMHPONOrMUECKOW  MoAenu  npeameTHou  obnactm  u
AaTanornMyeckon Moaenmn AaHHbIX oLueHka 3a 3anpoc byaet 0 6annos.

Metogunueckue pekomMeHAaLMUN NO PeLLIEeHUIO 3aAaHNA 2

1. Ucnonezya mobyro obuwjenpuHamyro Homayur  u3obpazume  cxemy
uHgosoeuyeckol modeau npedcmassieHHoU npedmemHou obsaacmu, ¢ ykKasaHuem
nepeuYHsIX Kro4el u muna ceased.

Teopemuueckue ocobeHHocmu gonpoca:

WHgonozuyeckaa modens npedmemrou obnacmu (Entity-Relationship Model,
ERmMozenb) obecneunBaeT nepBoHavanbHOe onvcaHne MHGOPMaLMOHHOIO COAEP>KaHMA
aBTOMaTM3MpPyeMbIX NPOLLEeCCOB, COrNacoBbIBas N 0bbeanHAA B cebe npeacTaBaeHMA BCEX
KaTeropui nonb3oBaTtenen.

Tanbl NOCTPOEHNA NHDONOTNUYECKON MOAENN:

- onpezesnieHne 3aKOHOMEPHOCTeN NpeaMeTHOMN obnacty;

- onpegeneHne Habopa cyLHocTel;

- onpezeneHne KNoUeBbIX N HEKIKOUYEBBIX aTPUBYTOB ANS KaXKA0W CyLLHOCTY;

- onpegesieHne OTHOLIEHNI MeXAy CyLLLHOCTAMMW.

NHbonornyeckaa mogenb (ER-mMogenb) AomkHa AaBaTb MOJIHOE NpeacTaBaeHue O
npeaMeTHOM obnacTw.

Mpun noctpoeHnn ER-mopenn gonkHbl 6bITb NEpeYnCaeHbl BCe HEOBXOAMMbIE ANS
peanv3aunm MOAEeNN CyLLHOCTU 1N UX aTpubyThI.

MeHa cylwiHoCTen AO0MKHbI ObITb YHMKaNbHbL. IMeHa aTpubyToB B npezenax
OAHOM CYLLHOCTW AOKHbI 6bITb YHMKaNAbHbI. B KaXa0M CyLHOCTM f0MKHa ObITb BblAeeHa
NAEHTUOULMPYIOLLLAS COBOKYMHOCTb aTPUOYTOB (MepPBUYHbIE KHOUN).

MpaBunna, KOTOPbIM JOMKHA YAOBAETBOPATb MHPONOTMUYECKas MOAEb:

- MOAeNb AO/KHA AaBaTb NOJHOE NpeACTaB/ieHne O NpeaMeTHOW obaacTty;

- JOMKHblI ObITb MepeuncneHbl BCe HEOOXOAUMblE ANA peanu3aumv MOAENu
CYLLHOCTU 1 nXx aTpmnbyThI;

- UMEHa CYLLHOCTEN AOKHbI ObITb YHUKANbHBbI;

- UMeHa aTpmnbyTOB B Npegenax OAHOWN CYLLHOCTN AOMXKHbI ObITb YHMKaNbHbI;

- B KaXAOW CyWHOCTU JOMXKHA ObiTb BblgeneHa uaeHTUGMLMpYtowas
COBOKYMHOCTb aTpnbyTOB (NepBUYHbIE KNHOUN);

- MoZenb JO/MKHa OblTb rMOKOW, T.e. NPV BO3HWMKHOBEHMM HOBbIX 3ajay OHa
AO/KHA MMETb BO3MOXHOCTb PaCLUMPATHCA.
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BaxHo. MNoctpoeHne ER-mogenv He dopmannsoBaHO M BO MHOTOM 3aBUCUT OT
HaBbIKOB 1 YMEHWI NMPOEKTUPOBLLMKA.

2. Vicnoae3dys memodosozuro IDEFT1x uzobpasume cxemy damasnoau4deckol mMooesnu
6a3sel O0aHHbIX, ydossremeopsAwyro mpemeel HOPMAnbHOU ¢opme, ¢ 8bideseHuem
nepeuYHbIX U BHEWHUX K/I04el, muna u HanpasieHus cessedll.

Teopemuyeckue ocobeHHOCMuU 8onpoca:

Jamanozuueckas modesb OaHHbIX NPEeACTaBAAOTCA B BUAE ABYXMEPHbIX Tabany, n
OMUCbIBAETCSA B TEPMMHAX KOHKPETHOW METOAONOTUN.

MeTogonorua IDEF1x npeacTaBaseT COBOKYMHOCTb METOAOB, MPaBuI 1 NpoLeayp,
npeAHa3HaYeHHbIX A5 MOCTPOEHMUSA AAaTaNOrMUYeCKON MOAENN AaHHbIX.

MNopsaok nepexosa OT WMHPONOTMUYECKON MOAENM MNpeaMeTHoOUM obnactm K
AATaNoOrMYeckomn MOAENN AaHHbIX:

- Npeobpa3zoBaTb KaXKAYH CyLLHOCTb B TabaunLy ¢ Tem e Habopom aTpubyTosB;

- 3aMeHUTb KaXKAYH Harpy>KeHHyr CBA3b, a TakXkKe CBA3b, MeXay aTpumbytammu
KOTOPOW CyLLeCTBYeT OTHOLUEHUME «MHOTMe-KO-MHOTMM» (CO3ZaTb «MepPeKpPeCcTHYH»
Tabavuy);

- B «MepeKkpecTHyo» TabauLy 3aHeCcTV KatoueBble aTpmbyTbl Kaxkaon ns tabauy,
COeAMHAEMbIX 3TOW CBA3bIO;

- ecn ¢BA3b obnasaeT COOBCTBEHHbIMWU aTpMbyTaMu, OHM TakXXe BK/IHYaOTCA B
Habop aTpmbyToB Tabanubl A5 3TOW CBA3W.

CBOWNCTBA OTHOLUEHWSA AAaTaNOrM4YeCckOn MOAENN AaHHbIX:

- HanpaBNEHHOCTb OTHOLLEHWMSA (YKa3blBaeT Ha MCXOAHYHO TabaunLy B OTHOLLEHUN);

- ™n OTHOLLEHNS (naeHTnduumpytoLLee, HenaeHTudMLUMpYoLLEee,
KaTeropuanbHOE, PeKYPCUBHOE);

- MOLLHOCTb OTHOLUEHMA 3aJaeT MaKCMMaabHOE UYMCAO IK3EMMASPOB OAHOM
Tabanubl, KOTOPbIe MOTYT ObITb CBSi3aHbI C 3K3eMNAspaMun Apyron Tabanupl;

- 0693aTeNIbHOCTb OTHOLWEHUA (0ba3aTeNbHOe N HeobszaTeNnbHOe);

Mpn NOCTpPOEHMM JaTasorMueckor MOZENAN JaHHbIX HeobxoaMMO  yKasaTb
HanpaB/J€HHOCTb OTHOLLEHWM, TUM OTHOLUEHMIA, MOLLHOCTN OTHOLLEHWNI 1 06A3aTeNIbHOCTb
OTHOLUEHWNA.

[atanornyeckasa mogenb AaHHbIX AOKHa ObiTb MpeobpasoBaHa Ao Tpebyemow
dopmbl HopManm3aumm 6asbl AaHHbIX.

Hopmanuzauma — 310 nocnegoBatenbHoe pasbureHne Tabanubl Ha aBe uam bosnee,
obnajaromx NyywmMmn CBOMCTBaMM Npu 4ob6aBAEHUN, N3MEHEHWU U YAANEHUN faHHbIX.

Llenbto HopManmsauum SBAAETCA UCKIHOUYEeHMEe M3ObITOYHOro Ayb6anmpoBaHuA AaHHbIX,
KOTOpOe ABASETCA MPUUYMHOM aHOMaNM OBHOBAEHNS, YAaNEHNS N A0OaBNAEHUSA AaHHbIX.

Ana  ynpoweHns 3anpoca Henb3s OTKazatbCad OT Tpebyemon Gopmbl
HopManm3aunmn 6a3bl JaHHbIX.

BaxHo. Mogenb paaHHbIX AOJKHA OblTb HOpManm3oBaHa Ao Tpebyemon dopmbl
HopManm3aunmn 6a3bl JaHHbIX.

3. Ucnone3ysa onepamopel A3eika SQL Hanucame 3anpoc 0415 ebieo0a pelumuHaa
moeapa, komopsll 3aKa3el8anau KaueHmel us 20poda «Mockea», ¢ ykasaHuem Ha3eaHus
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moeapa u noJy4yeHHOU 3a He2o sbipydku. Omcopmuposame pe3y/sbmam 3anpoca no
y6bIBAHUID 8bIPYUKU.
Teopemuueckue ocobeHHocmMu 8onpoca:

A3bik SQL (Structured Query Language) - 370 A3blK CTPYKTYPUPOBaHHbIX 3aMpoCcoB
Ans pabotbl ¢ 6azamum AaHHbIX.

CTpykTypa 1 nocnesoBaTenbHOCTb 06paboTkm 3anpoca Ha A3bike SQL:

SELECT (yctaHaBamBatoTcA CTOAOLbI, KOTOpble AO/MKHbI MPUCYTCTBOBaTb B
BbIXOAHbIX JaHHbIX);

FROM (onpeaenatotca MmeHa Tabavu, 1 NnpeacTaBaeHUIA, KOTOPblE COAepXKaT Noas,
nepeuncneHHble B onepatope SELECT);

WHERE (dnnbTpytoTca cTpoku 06bekTa B COOTBETCTBUM C 3aaHHBIMWN YCNOBUAMM);

GROUP BY (o6pa3syroTca rpynnbl CTPOK, MMEKOLWNX OAHO M TO Xe 3HauyeHue B
yKa3aHHOM cTonbue);

HAVING (punbTpyrotca cTpoku, Bo3Bpalaembie onepatopom GROUP BY. B
napametpax onepatopa WHERE ykasbiBaTtb arpernpytowine pyHKLMU HeNb3A);

ORDER BY (BbInonHAETCA COPTUPOBKA pe3yAbTaTOB BbINOJHEHWNSA ONEepaTopoB).

Onepatop BHyTpeHHero coeamHeHnsa INNER JOIN coeaunHset gse tabauubl.

Kaxzgas cTpoka nepBoi TabauvLbl COMOCTABAAETCA C KaXXAOW CTPOKOW BTOPOW
Tabavubl, NOCne 4ero nNpoBepseTcs YCAoBMe coeanHeHusa. Ecam ycnosume MCTMHHO, B
Tabanuy-pesynbtat fo6aBNAETCA COOTBETCTBYHOLWAA «COEAMHEHHAA» CTPOKA.

B pe3ynbTtaT neBoro BHelwHero coeanHeHus (onepatop LEFT JOIN) gobasnstotca
Te 3anncu neBou Tabauvubl, KOTOPble He BOLWIM BO BHYTPeHHee coegnHeHune. [nsa Takmx
3anucein NossA, COOTBETCTBYHOLME NpaBon Tabanue, 3anonHatotca 3HaveHnamm NULL.

B pe3ynbtar npaBoro BHewHero coeanHeHua (onepatop RIGHT JOIN)
pobaBnaoTCca Te 3anmMcyM npaBou Tabauubl, KOTOPble He BOLWAW BO BHYTPEHHee
coeanHeHve. [lna Takmx 3anncen nons, COOTBETCTBYHOLLME 1eBOW TabawnLe, 3aMONHAOTCA
3HayeHnamn NULL.

ArpervipytoLme pyHKLnN:

COUNT — noacumTbiBaeT YNCIO BXOXKAEHU 3HAUEHWNS BblPaXKeHMsA BO BCE 3anucu
pe3yabTupyroLlero Habopa AaHHbIX;

MIN — onpeaenatoT MMHUMaNbHOE 3HaYEHWE;

MAX — onpeaenaroT MakCMMaibHOe 3HayeHune;

AVG - HaxoauT cpeaHee 3HaveHue;

SUM — cymmunpyet 3HadeHume BblipaXXeHus.

BaxHo. [lna ynpoluieHns 3anpoca Henb3a oTkasatbca OT Tpebyemoun ¢opmbl
Hopmanu3aunm 6asbl JaHHbIX.
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3apaHue 3.
Ycnosue:
NccneayeTca 3aBMCMMOCTb MeXAY pacxogaMum Ha peknamy (B TbiC. pyb.) 1 o6bemMom
npoaax (B Teic. py6.) 3a 10 mecsaues:

Peknama| 20 25 30 35 40 45 50 55 60 65
Mpogaxu 120 150 160 180 200 220 240 260 280 300

1. TocTpouTe anarpammy paccesHus (ecam byaeT paspeLLeHo noab3oBaTtbes Excel,
CTPOWUTb B HEM, €CIN HET — 3alaHNe MOXHO He BbIMOHATb MO0 HapucoBaTb NPMBAN3NTENBHO,
OT PYKU — A1 NPOBEPKM MOHUMaHUS).

2. Paccuutarite ko3ddurumeHT koppensaumm MupcoHa.

3. CaenanTte BbIBOJ O HAaMUMU U CUE CBA3MW.

PeweHue 3apaun:
1. Onarpamma paccesHus: (ecam byaet paspelleHo nosb3oBatbes Excel, ecam Het —
3aZlaHne MOXHO He BbIMOJHATb IM60 MOCTPOUTb BPYUHYHO).

2. KoapdpununeHT koppenaunm lNupcoHa:

DY e
S =072y - 9)?

Bboiuncanm cpegnue:

20+25+30+35+40+45+50+55+60+65 _ 425

% = - = =425,
- 120+150+160+180+200+220+240+260+280+300 2110
y = — ===211.
CoctaBum Tabanuy:
x y x—Xx y—Jy -0 —-| (x-x?
)
120 -22.5 -91 2047.5 506.25
150 -17.5 -61 1067.5 306.25
160 -12.5 -51 637.5 156.25
180 -7.5 -31 232.5 56.25
200 -2.5 11 27.5 6.25
220 2.5 9 22.5 6.25
240 7.5 29 2175 56.25
260 12.5 49 612.5 156.25
280 17.5 69 1207.5 306.25
300 22.5 89 2002.5 506.25
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Cymma | ‘ ‘

8075 2062.5

ra)

Tak>e HyXHO paccuuntaTs » (y—Y)*:
D(y-Y) = (-91) +(=61) + (-51) +(-31) + (-11)° + 9 + 297 + 497 + 69° + 89" = 8281+ 3721+ 2601+ 961+ 121+ 81+ 841+ 2401+ 4761+ 7921 = 31690.

Torpaa:
8075 8075 ~ 8075

r = = =~
v2062.5-:31690 /65393925 8086.65

~ 0.9986.

3. BoiBog: KoadpduumeHT koppenaumm 6am3ok K 1, 3HauWT, CyLecTBYyeT O4YeHb CWUbHas
NONIOXUTENbHAA INHEMHAA CBA3b MEXAY pacxojaMu Ha pekaamy n o6beMoM nNposax.

Kputepum oueHkm 3agaHna (MakcumasibHasa oueHka - 20 6annos.)
3ajaHne nmeeT MakcuManbHbin 6ann — 20 6annos.
Mpwn 3TOM 06K Bann 3a 3ajaHne CKaAbIBAaETCA U3 HECKONABbKUX KPUTEPUEB:
— MOHVIMaHWe TeOPETUYECKNX OCHOB, 3HAHWA NPUMeEHAEMbIX GopMyn — o 7 6annos;
— MPaBWIbHOCTb PacyeToB, MOHMMaHMe rpaduryeckoro otobpaxeHus peweHve — o 7
6annos;
— MPaBWIbHOCTb BbIBOAOB, UX 0GOPMAEHWE, aHaAnTHKa pellueHna — o 6 6annos.
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MpeanpusaTne Npozano TOBap Ha yCI0BUAX NOTPEBUTENbCKOrO KpeanuTa ¢
obopmMaeHremM NpocToro Bekcend. HoMmHanbHaa CTOMMOCTb Bekcensi —4 MAH. pyb.,
cpok Bekcens — 90 AHel, cTaBka NPOLEHTA 3a NpeAoCTaBAeHHbIN kpeanT — 20%
rof0BbIX.
Uepes 72 gHA C MOMeHTa 0pOpMAEHUS BEKCENA MPEANPUATUE PELLNIO YYeCTb BeKCeNb
B H6aHke. MNpeanoxxeHHas 6aHKOM AMCKOHTHaA cTaBka cocTtaBaseT 25%.
Tpebyemcs paccyumame CyMMy, NOJy4eHHYr0 npednpusmuem, U CyMMy,
noslyyeHHyro 6aHKOM 3a npogedeHue onepayuu, U 803HazpaxoeHue 3a OKA3aHHYH

yenyay.

3apaHue 4.

PeweHue 3apaun:
MNcxoaHble aaHHbIe

Cymma Bekcens
1. (V) 4 | MAH.pyb.
2. | Cpok Bekcens 90 | pHeu
Cpok yueTa
3. | Bekcens B baHke 72 | AnHA
CraBka npoueHTa
4. | 3a kpeaut 20%
JNCKOHTHaA CcTaBka
5. 25%
Pewenue

1. Bydywas cmoumocme gekcesisi K MOMeHMYy e20 N02auleHUs:
FV = V*(1 + 90/T0o0 (OHell) * 0.2)

2. CpoyHas cmoumMocme 8ekcesis 8 MOMeHM y4yema e20 6aHKOM:
PV = V*(1 + 72/T00 (OHell) * 0.2)

3. Cymma, npednoxeHHas 6AHKOM npednpusmuro:
PV = FV*(1 - 18/'00 (OHell) * 0.25)

4. Benu4duHa npoyeHmMos no sekcesro 3a ocmaswiuecs 18 OHeu:
P (180H.) = FV - PV

5. Besnu4uHa 803Haz2pak0eHUs 3a OKA3AHHYH yCayey:
U=PV-PV;

6. Cymma, nosydeHHass 6aHKOM C y4emom 803HA2Pax0eHUs:
S=P(180H.) + U = FV - PV1

N2 | HaummeHoBaHue Foa (aHewn)
n/n nokasartens 360 365

1. | FV (meic. py6.) 4200,0 | 4197,26
PV (meic. py6.) 4160,0 | 4157,81

3. | PVi(muic. py6.) | 4147,5| 414822
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P (180H.) (meuic.
4. | py6.) 40,0 39,45
5. | U (meic. py6.) 12,5 9,59
6. | S (mvic. py6.) 52,5 49,04
Omeem:

PV; (muic. py6.) | Cymma, noslydeHHas npednpusmuem.
P (180H.) (meuic. Cymma, nony4yeHHasi 6aHkom 3a npoeedeHue

pyb6.) onepayuu.
U (meic. py6.) BosHazpa>kdeHue 3a oKkasaHHYo yciyay
S (meic. py6.) Umozo nonyveHo 6aHkom

Kputepun oueHku 3agaHusa (MakcumasibHas oueHka — 20 6an10B)

HaliaeH npaBuAbHbIN OTBET, ONMCaH cnocob
HaxOoXAeHus OTBeTa M NPUBEAEHO
060CHOBaHMe ero NpPaBUIbHOCTL.

20— 18 (B 3aBUCMMOCTW OT CTEMNEHMU
ybeanTenbHoOCTN)

MpaBUAbHbIA XOA peLleHns 3ajauu, ecTb
He3HauuTeNbHble OWNOKN B pacyeTax uau
noslyyeHbl He Bce TpebyeMble OTBETHI. 17 -15

MpaBUAbHBIA XOA peLlleHns 3aaun, HO
cZieNaHbl cepbe3Hble OLMBKM B pacyeTax u
noslyyeHbl He BCe Tpebyemble OTBETHI. 14 -10

YactnuHo I'IpaBI/IJ'IbeIIZ XO/4 peLweHna 3ajaudu,
AaHbl OTBETbl Ha BCE€ BOMPOChI, HO YaCTUYHO

90-6
OTBETbl HEBEPHbI.
CaenaHa HeyzauHas nonbiTKa HaXOXAEHWs
NpaBWAbHOrO OTBeTa. HenpaBuabHbIV XOZ4
peLueHns 3ajaum, peLleHne JOBesEeHO 40 51

KOHLLa, HO HalAeH HeNPaBWU/IbHbIA OTBET UK
OTBET He HaWAEeH.
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3apaHue 5.

Annca nsydaet anroput™ KNN gns knaccndpurkaymm. OgHako npegckasbiBaTb MPOCTO KAacChl en
KaXeTca CKyYHbIM, MO3TOMY OHa BbluMTajsa MpPaBMAO, Kak MOXHO MpeacKkasbiBaTb elle w
BEPOATHOCTM KaXAoro kiacca. Bce goctatouHo npocto: 6epem K 6amxanunx cocesen, n kakas
aona cpean 3tmx K cocepent OTHOCUTCA K i-OMy K/1acCy, TakoBa M BEPOATHOCTb 3TOro Kaacca.
(CooTBETCTBEHHO, B KayecTBe MpeAckasaHWs oTBeTa Mbl Hepem KnacCc C MaKCMMaabHOW
BEPOATHOCTbIO CPeAN BCEX KNaCCOB).

a) Anvca peluaeTt 3agayy knaccudukaunm ¢ Tpemsa knaccamu: {-1, 0, 1}. [1na 3Toro oHa ncnonb3syeT
anroput™ KNN ¢ K paBHbiM 10. Y Anncel nonyumnace cnegytowas tabanua. Mepsbin ctonbed:
HoOMep obbekTa TecToBOW BbIOGOPKW. BTopol ctonbel: konmuyectBo cocegent (cpean K
6amxanwmnx), y Kotopbix otBeT -1. TpeTnin ctonbeL: KonnmyecTBo cocesen, y kotopbix oteet 0.
UeTBepTbin cTONBEL; KOANYECTBO cocenel, y KoTopbix oteeT 1. EctecTBEHHO, cymMma BTOpOTro,
TpeTbero u yeTBepToro cronbua Bcerga paBHa 10, Tak Kak Apyrnx knaccoB HeT. [MocneaHuin
ctonbel, — 3TO NPaBWUAbHbIA OTBET.

Homep OO6BEKTOE C -1 O6bexToB ¢ 0 O6BekToB ¢ |

1 3 3 4 0
2 5 2 3 -1
3 8 2 0 -1
4 2 2 6 0
5 0 9 1 0

6 4 1 5 1

a 6 2 2 1

8 1 0 9 1

MNonyunTte npejackasaHue kiacca v BEPOATHOCTU MNpescKa3aHHOro BaMm kJjacca ANd KaXzAoro
obbekTa TeCTOBOM BbIOOPKM.

6) Yto nokasbiBaeT meTpuka F1-score? B uem ee oTanuve M MpeMMyLLECTBO Haj APYrMMu
MeTpukammn?

B) MNocuntante metpuky F1-score ans knacca “oguH” no npuHumny «one vs all». To ecTb Bbl
CMOTpUTE «“KNacc OAMH" nam xe "He Knacc oagmH" (“knacc HoMb UAKN KNacc MUHYC OAUH")»

r) NMocuntante metpuky ROC-AUC ans knacca “oanH” no npuHumny «one vs all». To ectb BbI
CMOTpUTE «“KNacc oAMH" nam xe “"He knacc oanH” (“kiacc HOAb UAW KNacC MUHYC OAMH")»

PeunieHue:
a) BepoaTHOCTb knacca Ans Kaxzoro obbekTa TeCTOBOM BbIGOPKM MOCUMTaEM KaK A0 COCeAeln 3TOro
KJacca OTHOCUTENbHO BCeX coceseln JaHHoro obbekTa (K=10):

Homep | BeposaTHocTn knaccos MpepackasaHHbI | OTBET
Ks1acc

Knacc -1: = = 0,3
10

1 Knacc O: 2= 0,3 1 0
140
Knacc 1: i 0,4 - MaKc. BEpOATHOCTb
2 Knacc -1: 130 = 0,5 - MaKc. BEpOATHOCTb
-1 -1

Knacc O: 2= 0,2
10

Knacc 1: = = 0,3
10
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8
3 Knacc -1: - = 0,8 - MaKc. BEpOATHOCTb

Knacc O: Z= 0,2
10

-1 -1

Knacc 1: 2= 0,0
10

4 Knacc -1: = = 0,2
10
Knacc 0: = = 0,2
10

6
Knacc 1: o= 0,6 - MaKc. BEpOAATHOCTb

0
5 Knacc-1: == 0,0
910
Knacc 0: =5 = 0,9 - MaKkc. BepoaTHOCTb

Knacc 1: = = 0,1
10

6 Knacc -1: = = 0,4
10

Knacc 0: = = 0,1
10

5
Knacc 1: o= 0,5 - MaKc. BEpOATHOCTb

7 Knacc -1: % = 0,6 - MaKC. BEPOSATHOCTb
Knacc O: Z= 0,2
120
Knacc 1: ==0,2
10
8 Knacc -1: = = 0,1
10

Knacc O: 2= 0,0
10

9
Knacc 1: o= 0,9 - MaKc. BEpOATHOCTb

6) F1-mepa — 370 cpesHee rapMOHMUYECKOE TOUHOCTM (precision) — cNOCOHBHOCTM MOZeNV MPaBUIbHO
onpeaennTs 06bekTbl kacca 1 — 1 NoSHOTLI (precision) — CNOCOBHOCTU MOAENV ONPEeAEeNunTL BCe 06beKTbI
knacca 1. Ecam ogHa v3 3TUX MeTpUK MMeeT HU3KMe 3HadeHus, To F1-mepa Takxke ByseT HUXKe, Tak Kak
Bcerga Haxoautca mexay Precision n Recall. F1-mMepa nonesHa ans oueHKU Mozenel npu Haamumm
HecbanaHCMpOBaHHOW BbIBOPKM (KOrAa O6BEKTOB OAHOMO Knacca 3Ha4yuTeNbHO Hosiblue, YeM OOBEKTOB

Apyroro knacca):

precision - recall
Fl1= 2-

precision + recall
Huxxe npveeaeH anroput™m BblumcneHus Precision n Recall. na Hero Heo6xoAnMMO cOCTaBUTL MaTpuULy
owwnbok. BBegem cneayrowme o603HaueHns:
¥y — npeackasaHve mogenv
Y — BEPHbIN OTBET

y=1 y=0
1 TP FP
0 FN TN

<) )

TP (True Positive) — konnyectBo 06beKTOB knacca 1, KOTopble MOAeNb BEPHO onpeaennaa Kak kaacc 1
TN (True Negative) — konmyecTBo 06bekToB Kacca 0, KOTOpble MOAe/Ib BEPHO onpegennia kak knacc 0
FP (False Positive) — konnyectBo 06bekTOB knacca 0, KOTOpble MOAeNb HeBEPHO OTHecna K knaccy 1

FN (False Negative) — konnuectBo o6bekTOB Knacca 1, KOTopble MOAeNb HEBEPHO OTHecna K knaccy 0

pocicion — TP

recision = TP n FP
Recall = —F
= TP FEN

B) MpuHUMn «one-vs-all» 3akntouaetcs B CBEAEHWMM MHOrOKAAcCOBOM Kiaccudukaumm K BUHapHOW.
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PaccmatpumBaetca knacc 1 «npoTuB» BCEX OCTa/lbHbIX KNaCCOB:

TP = 2 — 310 06beKTbI 6 1 8

FP = 2 — 310 06bekTbl 1 1 4

FN = 1 - 310 06bEKT 7

TN = 3 — 370 06beKTbI 2, 3, 5

OuyeBUAHO, YTO CYMMa 3TUX 3HAUEHWI paBHa KOANYECTBY OOEKTOB B TECTOBOW BbIOOpPKE.
Torga matpuua olwmnboK ByaeT UMEeTb CeAYOLWMIA BUS;

y=1 y=0
y:'] 2 2
y:o 1 3
procision = 2 _ 1
T'eClSlOTl—22+2—2
Recall—m—§
1.2 2 6
— 9.2 3 _%22_
F1_21+Z 3 7~0,57
2 3

r) Metpuka ROC-AUC - 310 naowaab noj rpapukom KPUBOM, KOTOPbIA MOKa3biBaeT COOTHOLUEHWE
MeXAy WCTMHHO nonoxuTenbHbiM pe3ynabtatom (TPR — True Positive Rate, nanm Recall) n noxHo
nonoxutenbHblM pesynbtatom (FPR — False Positive Rate) npu m3meHeHun nopora knaccuumkaumm.
Mopor knaccndmkaumm b — 310 3HaueHme Ha oTpeske [0, 1], 1 ecam npesckasaHHasa BEPOATHOCTb 6oAbLue
b, To 06BbekTy npucBanBaeTca knacc 1, nHave He knacc 1:

TPR = TP
TP+ FN

FPR = ki
"~ FP+TN

OaHako Tenepb 3TV 3HAaUYEHUA He ABAAKOTCA KOHCTaHTaMu 1 ByayT 3aBuceTb OT nopora b
1. 3anuwem BepoATHOCTU MPUHAANEXHOCTU OBBEKTOB K kKnaccy 1 B OTCOPTMPOBaHHOM MOpsAKe:

Homep | BepoatHoctn knacca | Otser
1
8 0,9 1
4 0,6 0
6 0,5 1
1 04 0
2 0,3 -1
7 0,2 1
5 0,1 0
3 0,0 -1

2. Hangem 3HaueHus TPR 1 FPR npu pa3Hbix noporax b:

b > 0,9 — Mmogenb onpeaenset Bce 06bekTbl He knaccom 1. TPR =0, FPR = 0

b ot 0,6 o 0,9 — Mmogenb onpeaenset 1 06bekT knaccom 1 1 7 06bEKTOB He kiaccom 1.
TPR= % FPR =0

b ot 0,5 go 0,6 — Mogenb onpeaenset 2 obbekTa knaccom 1 1 6 06bEeKTOB He knaccom 1.
TPR = 3, FPR ==

b ot 0,4 go 0,5 — Mmogenb onpesenset 3 obbekTa knaccom 1 n 5 06beKTOB He knaccom 1.
TPR= % FPR ==
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b ot 0,3 go 0,4 — Mmogenb onpesenset 4 obbekTa knaccom 1 n 4 obbekTa He knaccom 1.

TPR= % FPR =2
b ot 0,2 go 0,3 — Mogenb onpeaenset 5 o6bekToB kKnaccom 1 1 3 obbekTa He knaccom 1.
TPR= % FPR =2

b ot 0,1 go 0,2 — Mmogenb onpeaenset 6 06bekToB knaccom 1 1 2 obbekTa He kanaccom 1.
TPR = 1, FPR=2

b ot 0,0 go 0,1 — Mmogenb onpeaenset 7 06bekToB knaccoMm 1 1 1 06bekT He knaccom 1.
TPR = 1, FPR=2

b < 0,0 - Mmogenb onpeaenset Bce 06bekThl knaccom 1. TPR = 1, FPR =1

3. Moctponm ROC-kpumByto n nocuntaem ROC-AUC (naowaab nog rpadumkom ROC-kpurBon):

1 4 GIP——.——.
w2
L — e o
k= 3
1 s~ 0,73
3
i 1 i 1 ]
¥ 1 L] 1 ]
i 2 3 1 1
5 5 5 5
FPR -

2 1 2 1 11
ROC-AUC=S=1—-=-—=-= =—=0,73
35 53 15
ROC-AUC npuHumaet 3HauveHua ot 0 go 1, rae:
e 1 -wngeanbHas knaccndukauma (mogenb 6e30WMH60UYHO pa3genseT Knacchl)
e (0 - BCe npeackazaHna MOAENV NPOTUBOMONOXHbI MPaBUAbHbIM
e 0,5-Mogzenb yragbiBaeT knaccbl CiyyariHbiM 06pa3om (paboTaeT He yudlle cryyarHoro
anropuTtma)

Kputepun oueHku 3agaHusa (MakcumanbHas oueHka — 20 6an10B)

3apaHue | Makc. Kputepum

6annos

1 6ann 3a BEPHbIA pacyeT BEPOATHOCTEN KNACCOB A KaXA0ro
a 2 obbekTa

1 6ann 3a BEpHOe rnpegckasaHne Knacca Anda Kaxgoro obbekTa

/1o 2 6annoB 3a pa3BepHyTbI OTBET Ha NEPBbIA BONPOC
6 4 /1o 2 6annoB 3a pa3BepHyTbI OTBET HAa BTOPOM BOMPOC
Ecam BbinncaHa Tonbko dopmMyna — He 6onee 1 6anna 3a 3agaHve

2 6anna 3a NpaBUIbHOE pa3geneHne Ha knacc 1 u He knacc 1

4 6anna 3a NpaBUIbHO NOCTPOEHHYHO MaTPULY U NPaBUAbLHO
paccuuTaHHble precision u recall

B 6 BbluncamtenbHble oWMHGKN NpU NPaBUAbHOM OTUKE PeLLEHNS
CyMMapHo wTpadyrotca Ha 3 6anna

MNpwn HenpaBWAbHOM MOHVMMaHWK NPUHLUMNa «one-vs-all» — He 6onee 1
6anna 3a 3agaHune




eV JEATQA
1 BRITTYCKHWKOB

2 6anna — 06beKTbl NPaBUIbHO OTCOPTMPOBAHbI MO BEPOATHOCTH
NPUHAANEXHOCTU K Knaccy 1

2 6anna — Ans KaxkAoro nopora BepHo BbluncneHsl TPR, FPR

4 6anna — BepHO nocTpoeH rpadmk ROC-KpmBOM N BblYUCIEHA
naowaab nog ee rpadpukom (ROC-AUC)

BbluncamtenbHble oWwMbKN Npu NpaBuabHOM aorunke pewwenus JIMBO
nepenyTtaHHble mectamu ocv TPR n FPR cymmapHo wrpadyroTca Ha 4
6anna

Mpv HeENpPaBWAbHOM MOHMMaHUKN NPUHLMNA «one-vs-all» - He Bonee 2
6annos 3a 3ajaHne




