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9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:

Llensmu oceoeHusi y4ebHoU OucyurniuHbl S611sIK0mcs:

- hopMMpoBaHUe y obyyaloLmnxcs NpeacTaBneHns o Tunax 3agad, BO3HUKaLNX
B obnactn uHtennekryanbHoro aHanu3a (DataMining) aKoHOMMYECKMX OaHHbBIX U MEeTO-
Aax UX pelleHns, KoTopble NoMoryT obyyarowmmes BbIsSBRATb, hopmManm3oBaTb U yC-
MewHo pelaTtb npakTU4eckMe 3ajadn aHanusa [aHHbIX, BO3HMKawlue B npouecce
NPOrHO3MPOBaHWNA NokasaTtenen OeaTeNbHOCTU NpeanpuATUSA, oTpacru, permoHa n aKo-
HOMMKM B LIENOM;

- BbIOOp MeTOO0B peLLeHns nccrnegoBaTenbCkuxX 3agad, nposefeHne nuccnegosa-
HUS B paMKax peanvsauuy Hay4yHoro npoekra C MCMorb30BaHWEM 3aKOHOB eCTeCTBeH-
HO-HayYHbIX AUCUUMNIIWH, NMPUMEHEHUs MaTemMaTU4ecKoro annapara, MeTogoB OnTUMU-
3aumu, Teopun BEPOSATHOCTEN, MaTeMaTUYECKOW CTaTUCTUKM, CUCTEMHOrO aHanusa ans
NPUHATUSA pelleHnin B obnactu cTpaTtermyeckoro n TakTMYeCcKoro niaHMpoBaHUs U op-
raHu3aumm npon3BoACcTBa.

3adayu y4ebHoU OuCyUMNIUHBI:

- NpnobpecTn 3HaHUsA No metogam n mogenam Data Mining;

- N3y4nUTb METOLbl, OCHOBAHHbIE HA HE YETKOWN JTOTUKE;

- Nonyy1Tb MpeacTaBneHne O npeumyLlecTBax M HegocTaTkaxX WCMorib30BaHUS
HENPOTEXHONOMMN B 3KOHOMUYECKUX NCCNeSOBaHUSsX;

- Nony4nTb NpeacTasneHne o6 anropMTMax NoCTPOEHUs] AepPEBLEB peLleHUi; oc-
BOVUTb METOAbI KNnacTepusaunumn 9KOHOMUYECKNX JaHHbIX;

- NONyYNTb NpakTUYecKne HaBblkM B paboTe C CyLecTBYHOLWMMU NPOrpaMMHbIMU
nakeTamMu rno UHTenNneKTyarnbHOMY aHanm3y OaHHbIX.

10. MecTto yyebHOM AucuunnuHbl B cTpyktype OOIl: gucumnnuHa «MHTennekry-
anbHbIN aHann3 AaHHbIX B 3KOHOMUYECKNX MCCNeaoBaHUAX» OTHOCUTCA K AUCuunianHam
no BbIbOpY BapnaTMBHOM YacTn 6a3oBOro LMKMa.

11. MnaHunpyemble pe3ynbTaTbl O00y4YeHMA NO AuUcuunMHe/mMoAaynio (3HaHMA,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUpyeMbiMU pe3ynbTaTaMuM OCBOEHMA
obpa3oBaTenbHON NporpaMmmMmbl (KOMNETEeHUMAMM) U MHOUKATOpPaMU UX OOCTUXKe-
HUSA:

HasBaHue komne-
Kog TeHLM Koabl | WHaukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4YeHUs
MK-3 |CnocobeH cocTtas-|K-3.1 [MK-3.1 Wcnonb-|3Hame:
NATb MPOrHO3 OC- 3yeT COBpeMeH- |-meToabl 06paboTkm pe3ynbTaTtoB Uccnego-
HOBHbIX  couuanb- Hble  TeXHu4e-|BaHWsi C NPUMEHEHNEM MHTENSEKTyarlbHOro
HO-3KOHOMUYECKNX CKWe CpefCcTBa M |aHanms3a AaHHbIX;
nokasarenenm ges- NHGOPMALMOH- |-MeToAbl 06paboTKn 3HAHMI, NOMYYEHHbIX B
TENbHOCTN  npea- Hble TEXHOMNOrMK | pedynbTaTte paboTbl C MHTENNEKTyarnbHbIMU
npuaATHsA, oTpacnu, npu aHanuse |MHPOPMaLUMOHHBIMKM  cuctemamun,  6asu-
permoHa u 9KOHO- coumanbHo- PYIOLLMMUCA Ha MHCTPYMEHTAX MHTENNEKTY-
MWUKM B LENoOM C 9KOHOMMYECKMX |anbHOrO aHanm3a gaHHbIX;
NCNOSb30BaHNEM cuctem Ymems:
COBPEMEHHbIX TEX- -NMPUMEHSTb B UCCreJOBaHUAX CTaH4apTHOE
HUYECKMX CpeacTs N opurMHanbHoOe nporpammHoe obecneve-
N WHpOopMaUMOH- HWe, BGasupylolleecs Ha UHCTPYMEHTax WH-
HbIX TEXHOMOII TenneKkTyanbHOro aHanusa gaHHbIX.
Bnadems:
-HaBblkamMy paboTbl C COBPEMEHHbLIMU WH-
TennekTyanbHbIMN NHOPMaLMOHHBbIMK
cucTeEMaMM.
MK-4 |CnocobeH nnaHu-|MK-4.2 [TMK-4.2 Ananu-|3Hames:
poBaTb paborty, | [1K-4.4 |3upyeT 1 00pa-|-OCHOBHblE CTaguMn NpPOBeAeHUs uccneno-




BblOMpaTb MeToabl
pelleHns uccnego-
BaTeNbCKNX 3ajad,
npoBoAWTL UCCIie-
AOBaHMS B pamKax
peanu3aumm Hayu-
HOro NpoekTa afek-
BaTHO MOCTaBneH-
HbIM LEensMm c yde-
TOM LLUMPOKOrO Mo-
HUMaHus npodoec-
CUOHarnbHOM 06-
nactm obyyeHus, B
TOM YUCIE HA MeX-
ANCUMNITMHAPHOM
ypoBHE

OaTblBaeT  WH-
cdopmauuio  no
Tematuke  uc-
cnegoBaHus B
BblOpaHHOM 06-
nactu Haykm Ha
OCHOBaHUM  LUK-
POKOro MnoHUma-
HKUA npocdec-
CUOHarnbHOM
obnactn, B ToM
yucne Ha Mex-
AvcumnnuHap-
HOM ypOBHE
MK-4.4 O6paba-
TbiBAeT  nony-
YeHHble AaHHble
C ucnonb3oBa-
HVeM cospe-
MEHHbIX MEeTo-
nos aHanusa
MHdopMaLnn

BaHMA B obnacTn NpOEeKTMPOBaHUS MHTEn-
nekTyanbHbIX cucTem, 0asumpyowmxcs Ha
WHCTPYMEHTaxX WHTENNeKTyanbHOoro aHanu-
3a AaHHbIX;

- TEXHOSOrMK NITaHNPOBaAHUS 3KCNEPUMEH-
TOB B 00nactu peleHusi 3KOHOMMUYECKUX
3a4ay C NOMOLLbI MHTENNEKTyanbHbIX CUC-
TeM;

Ymems:

- CTaBUTb 3a4a4M UccneaoBaHust ¢ NpuMme-
HEHMEM WMHCTPYMEHTOB MHTENNEKTYanbHOro
aHanunsa gaHHbIX,

-OCYyLLIECTBNATbL 3KCMEePUMEHTbI MO peLle-
HUIO 3KOHOMMYECKUX 3adady C NPUMEHEHU-
€M  WHCTPYMEHTOB  WHTENNEeKTyanbHOro
aHanusa gaHHbIX;

Bradems:

- cpeactBaMy COCTaBIEHUA OTYETOB MO
pesyrnbTaTaM MNpPOBEAEHMS 3KCMEePUMEHTa,
HaMNpaBfEHHOrO0 Ha pelleHne 3IKOHOMUYe-
CKMX 3agad C NPMMEHEHMEM MHCTPYMEHTOB
WHTENNEeKTyanbHOro aHanuaa gaHHbIX

12. O6bemM gncumnnuHbl B 3a4eTHbIX eauHuuax/yac. — 3 3ET / 108 yac.

dopma NpoOMeEXYTOHYHOM aTTeCTaLMU — 3a4ET C OLEHKOMN.

13. TpyaoemkocTb No BuAam y4yebHom paboTbl:

TpygoemkocTb
Bug y4ebHon pabothbl Beero o cemecTpam
4 cemecTp

KoHTakTHas pabota 20 20
B TOM 4ucCne: 10 10
npakTnyeckne 10 10
CamocTosTenbHasa paborta 88 88

[MpomexyTodyHaa atTectaums 3a4éT ¢ oueHKomn 3a4éT c oueHKon
NToro: 108 108

13.1 CopgepxxaHue pa3genoB AUCLUNIIUHBI.

Peanusauus pasae-

HanmeHoBaHune
Ne na aMcumnnmHbl ¢
pasgena CopepxaHue pasgena AMCUMNINHGI .
n/n AVCLMNAVH NOMOLLIbIO OHIalH-
Kypca, QYMK
1. Jlekuum
1 |BasoBble NoHA- |[[MoHATME McKyccTBEeHHOro mHTennekta. OCHOBHble Harnpasne- AYMK

HanpasBneHns
pa3BuUTUsA NC-
KYCCTBEHHOTIO
MHTEennekTa

(MN) n nuTen-
NeKTyanbHbIX
cuctem (UN)

TUS1 U OCHOBHbIE |HUS Pa3BUTUS UCKYCCTBEHHOIO MHTennekTa. [laHHble n 3HaHus. | WHTennekTyanbHbIn
CBowcTBa, xapakTepucTuku 3HaHui. MpoueaypHble 1 geknapa-
TUBHbIE 3HaHus. Knaccudmkauus 3HaHUM No rnybuHe, No XecT-| 39KOHOMUYECKUX UC-
koctn. dopmanusaums 3HaHun. dopmarnbHble A3bIKK. HA3bIKK
(mogenwn) npepctaeneHns 3HaHui. Knaccudmkaumsa mogenen
3HaHUM 1 daHHbIX. OnpegeneHne UHTENNeKTyanbHbIX CUCTEM.
OCHOBHblE UCTOYHMKM Hay4HO-TEXHMYECKOM WHopmauun no
OCHOBHbIM HarnpasneHuaM, MeTogamM, MOAEnsM U UHCTPYMEH-
TanbHbIM CpeacTBaM  KOHCTPYMPOBAHUSA  WHTENNEKTyanbHbIX
cucteMm. dopmanu3aumsa 3HaHUN B UHTENNeKTyanbHbIX CUcTe-
max (MC) Knaccundukauus NC. OB606LWEHHas yHKLMOHANbHas
cTpykTypa MNIC. OcHoBHbIe (6a30Bble) CBOMCTBA Y BO3MOXHOCTM
O600LEHHAsA TMNOMNOIMsA MHTENNEKTYalbHbIX CUCTEM.

aHann3 JaHHbIX B

cnepoBaHUAxX
Pexxum goctyna -
https://edu.vsu.ru/



https://edu.vsu.ru/

OcHOBBbI HeYeT-
KOro aHanusa

HeyeTkne MHOXeCTBa, HEYETKME BENWYUHBLI, HEYETKMEe 4ucna.
OcHoBHbIE TUMbI HeYyeTKkMX yncen. Onepaumu Hag HeyeTKUMU
yncnamu. CpaBHeHve HedeTkux uncen. [oHATMe HedveTkon
dyHKunK. MNMprumMepbl NpUKNaaHbIX 3agay ¢ HEYEeTKOW MHGopMa-
umen. 3agada HeYEeTKON KracTepusauum.

OYMK
WHTennekTyanbHbIn
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexum goctyna -
https://edu.vsu.ru/

JInHremncTuye- JInureuctudeckass nepemeHHas. JIMHrBUCTMYECKas LiKana. QYMK

cKast mogenb MpuHUMN «HeyeTKoro 60MbLUIMHCTBA» N NIMHIBUCTUYECKUE KBaH-| VIHTEenneKkTyanbHbIN

npeacTtaBneHns |Topsbl. JIMHIBUCTMYECKME OnepaTopbl arpernpoBaHms MHpopMa-| aHanu3 JaHHbIX B

WHcopmaLmm uun. HeuyeTkme cuctembl: CTpykTypa, 6asa 3HaHUN, MEXaHM3M | 3KOHOMMUYECKMX UC-

BbIBOAA. cnegoBaHUsX

Pexwum pgoctyna -
https://edu.vsu.ru/

Cuncrembl He- bazoBasi apxuTekTypa cuctem HedeTkoro BbiBoga. OCHOBHbIE OYMK

YEeTKOro BbiBOAa

aTanbl HeveTkoro BbiBoda. PopmupoBaHne 6asbl NpaBumn cuc-
TeM HedeTkoro BbiBoga. Passundmkaums (Fuzzification).
ArpernpoBanue (Aggregation). Aktnsusaums (Activation). Akky-
mynauusa (Accumulation). Oedassndukaumsa (Defuzzifica tion).
OcCHOBHble anroputTMbl HeYeTKoro BbiBoaa. Anroputm Mamaaxm
(Mamdani). Anroputm Llykamoto (Tsukamoto). Anroputm Jlap-
ceHa (Larsen). Anroputm CyreHo(Sugeno). [Npumepbl ncnonb-
30BaHMs CUCTEM HEYETKOro BbliBOAA B 3afa4ax yrnpaBrieHust

WHTennekTyanbHbIn
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexum goctyna -
https://edu.vsu.ru/

HeyeTkoe mo-
nenuvpoBaHune B
cpenoe MATLAB

OcHoBHble anemeHTbl cuctembl MATLAB. OcHOBHble npuemsl
paboTtbl B cucteme MATLAB. PegakTtop cMcTeM HEYeTKOro Bbl-
Boga FIS. Pepaktop dyHkuun npuHagnexHoctu. Pepaktop
npaBun CUCTEMbl HeYeTKOro BbiBoda. [Mporpamma npocmoTpa
npaBwi CMCTeMbl HeYeTKoro BbiBoga. [lporpamma npocmoTpa
MOBEPXHOCTU CUCTEMbI HEYETKOro BblBOAA.

QYMK
WHTennekTyanbHbIN
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexum goctyna -
https://edu.vsu.ru/

3apauu Data
Mining.

Knaccudukauusa 3agad Data Mining. Cdbepbl npumeHeHus Data
Mining

QYMK
WHTennekTyanbHbI
aHanu3 4aHHbIX B
9KOHOMUWYECKMX UC-
cneaoBaHMAX
Pexwum pgoctyna -
https://edu.vsu.ru/

3apava knac-
cuncmkaumu.
MeTogbl knac-
cuncmkaumu.

3apgaya knaccudpmkauum lNpouecc knaccudpukauum MeToapl,
npMMeHsieMble ONis pelleHns 3agad knaccudmkauum ToYHOCTb
knaccudmkauum: oueHka ypoBHS owwmnbok OueHuBaHMe Kknac-
CUPUKALMNOHHBIX MeToaoB/

HepeBbs pelueHnin. MeTtoa onopHbIXx BekTopoB. MeTtoa "6nu-
»Xawnwero cocefa". barecoBckas knaccudukaums. HermpoHHble
cetu

QYMK
UHTennekryansHbIN
aHanu3 JaHHbIX B
3KOHOMUYECKNX UC-
cnegoBaHnAxX
Pexwum pgoctyna -
https://edu.vsu.ru/

3apgava knacte-
pusaunn. MeTo-
bl KnacTepHoro
aHanusa.

3apgaya knactepusaumm OueHka KayecTBa Knactepusauuu
Mpouecc knactepusaummn lNpuUMeHeHWe KracTepHOro aHanmsa
KnacTepHbln aHann3 B MapKeTUHroBbIX uccnegosaHusx lMpak-
TMKa MPUMEHEHUS KNacTepHOro aHamu3a B MapKeTUHrOBbIX
nccnegoBaHusX.

Wepapxnyeckue metoapl. TepaTuBHble METOAObI.

QYMK
UHTennekTyanbHbIN
aHanu3 4aHHbIX B
9KOHOMUWYECKMX UC-
crnepoBaHusaX
Pexum goctyna -
https://fedu.vsu.ru/

3apgaya nporHo-
31poBaHns

3apaya nporHo3upoBaHus CpaBHeHUe 3a4ay NporHO3MpoBaHUA
n knaccudpukauum [porHo3npoBaHMe M BPEMEHHbIE psiabl
TpeHa, Ce30HHOCTb M LKk ToYHOCTb nNporHosa Buasl nporHo-
30B MeToabl nporHo3vpoBaHusa 3agada BU3yanusauum

AYMK
UHTennekTyansHbIN
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexwum pgoctyna -
https://edu.vsu.ru/



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
http://www.intuit.ru/studies/courses/6/6/lecture/170
http://www.intuit.ru/studies/courses/6/6/lecture/170
http://www.intuit.ru/studies/courses/6/6/lecture/170
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/

2. JlabopaTopHbie 3aHATUSA

BasoBble NoHs-
TUS 1 OCHOBHbIE
HanpaeneHus
pasBUTUS UC-
KYCCTBEHHOTIO
WHTennekTa
(MN) n nHTen-
NeKTyarnbHbIX
cuctem (UN)

lMoHATME WCKYCCTBEHHOro uWHTennekra. [daHHble 1 3HaHus.
CBocTBa, XapakTepucTuKM 3HaHuI. [poueaypHble U geknapa-
TUBHbIE 3HaHUs. Knaccudmkaumnsa 3HaHuin no rnyouHe, no XecT-
KocTn. dopmanusaumsa 3HaHun. dopmarnbHble A3blKW. A3bIKK
(Mopenwn) npeactaenennss 3HaHuin. Knaccmudwukaums mogenen
3HaHWA U AaHHbIX. OnpegeneHne MHTENNEeKTyarnbHbIX CUCTEM.
dopmanusauma 3HaHUIA B UHTeNNekTyanbHbix cuctemax (MC)
Knaccudukauma NC. O606LwEHHasn PyHKLMOHaNbLHas CTPYKT Y-
pa WUC. OcHoHble (6a30Bble) CBOWCTBA Y BO3SMOXHOCTU
O606LEHHAg TMNONOrMa MHTENNEKTYanbHbIX CUCTEM

OYMK
WHTennekTyanbHbIn
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexum goctyna -
https://edu.vsu.ru/

OcHOBBbI HeYeT-
KOro aHanusa

HeueTkne mMHoXecTBa, HEYETKME BEMUYUHBI, HEYETKME Ymucha.
OcHoBHble TUMbl HeYeTKknx udmcen. Onepauun Hag He4YeTKUMK
uncnamu. CpaBHeHMe HeuyeTkux uyucen. [loHATMEe HeyeTKown
dyHKUMK. [pymepbl NpUKNaaHbIX 3a4ad ¢ HeveTKon nHdopma-
unen. 3agada HeveTKOM Krnacrtepusaumm.

OYMK
MHTennekTyanbHbIN
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexum goctyna -
https://edu.vsu.ru/

Junreuctuue-  |JluHrBucTUYeCKas nepemeHHasn. JlMHrBucTuyeckas  Lwkana. QYMK

cKas Mogernb MpuHUMN «HEYEeTKOro BOMbLUMHCTBAY U JIMHIBUCTUYECKME KBaH-| VIHTenneKkTyanbHbIn

npeacTaBneHns |Topbl. JIMHrBUCTUYECKME onepaTopbl arperMpoBaHvs MHAOpPMa-| aHanms AaHHbIX B

nHopMaLmm umn. HeveTkne cuctembl: CTpPyKTypa, 6asa 3HaHMW, MEXaHW3M | 3KOHOMMUYECKMX UC-

BbIBOAA. crnefoBaHusaX

Pexwum pgoctyna -
https://fedu.vsu.ru/

Cucrembl He- BasoBas apxutekTypa cuctem HeyeTkoro BbiBoda. OCHOBHblE QYMK

YeTKOro BbiBOAa

aTanbl HeyeTkoro BbiBoga. PopmupoBaHme Gasbl nNpaBumn cuc-
Tem HedeTkoro BbiBoga. Passudumkaunsa (Fuzzification).
ArpervpoBaHue (Aggregation). AktuBm3aums (Activation). Akky-
mynsaumsa (Accumulation). Oedassndmkaumns (Defuzzifica tion).
OcCHOBHbIE anropuUTMbl HEYETKOro BbiBoga. Anroputm Mamaaxu
(Mamdani). Anroputm Llykamoto (Tsukamoto). Anroputm Jlap-
ceHa (Larsen). Anroputm CyreHo(Sugeno). [lMpumepsbl ncnonb-
30BaHMs CUCTEM HEYETKOrO BbiBOAA B 3agadax yrnpaBrieHust

MHTennekTyanbHbIN
aHanu3 JaHHbIX B
3KOHOMUYECKUX UC-
cnenoBaHUsX
Pexum goctyna -
https://edu.vsu.ru/

HeyeTkoe mo-
JenvposaHuve B
cpege MATLAB

OcHoBHble anemeHTbl cuctembl MATLAB. OcHOBHble npueMmbl
paboTtbl B cucteme MATLAB. PegakTtop cMcTeM HEYeTKOro Bbl-
Boga FIS. Pepaktop dyHkuun npuHagnexHoctu. Pepaktop
npaBun CUCTEMbl HeYeTKOro BbiBogda. [Mporpamma npocmoTpa
npaBun CUCTEMbl HeYeTKOro BbiBogda. [Mporpamma npocmoTpa
MOBEPXHOCTN CUCTEMBI HEYETKOIO BbIBOAA.

QYMK
WHTennekTyanbHbIN
aHanus3 AaHHbIX B
3KOHOMWYECKUX UC-
cneaoBaHMAX
Pexum goctyna -
https://edu.vsu.ru/

3apgaym Data
Mining.

Knaccudukauua 3agad Data Mining. Cdpepbl npumeHeHus Data
Mining

JQYMK
UHTennekTyansHbIN
aHanus JaHHbIX B
3KOHOMMWYECKUX UC-
crefoBaHusX
Pexwum pgoctyna -
https://edu.vsu.ru/

3apayva knac-
cuncmkaumu.
MeTogbl knac-
cuncpmkaumu.

3apgaya knaccudpmkauum lNpouecc knaccudpukauumn MeToapl,
npuMeHsieMble ANS pelleHns 3agay knaccudumkauum ToYHOCTb
knaccudmkauum: oueHka ypoBHS owwmnbok OueHuBaHMe Kknac-
cMmKaLMOHHbIX MeToaoB/

HepeBbsa pewenun. Metog onopHbix BektopoB. Metog "6nu-
Xanwero cocefa". banecoBckas knaccudukaums. HerpoHHble
cetu

QYMK
UHTennekryansHbIn
aHanu3 4aHHbIX B
9KOHOMMWYECKMX UC-
cnefoBaHUAX
Pexwum pocrtyna -
https://edu.vsu.ru/

3apgava knacte-
pusauun. MeTto-
Obl KNnacTepHoro
aHanusa.

3agava Knacrtepumsauunm OueHka KavecTBa Knacrtepusauummn
I'Ipou,ecc Knacrtepusauumm anMeHeHMe KrnacTtepHoro aHanmaa
KﬂaCTeprIIZ aHannm3 B MapKeTUHroBblX UCCleaoBaHUAX I'IpaK-
TUKa MNPUMEHEHUA KnacTepHOro aHanmM3a B MapKeTUHIOBbIX
ncenegoBaHnAx.

I/IepapxmquKl/le MeToabl. MTepaTI/IBHbIe MeToAbl.

JQYMK
UHTennekTyansHbIN
aHanus AaHHbIX B
9KOHOMMWYECKUX UC-
crefoBaHusX
Pexwum pgoctyna -
https://edu.vsu.ru/



https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/
http://www.intuit.ru/studies/courses/6/6/lecture/170
http://www.intuit.ru/studies/courses/6/6/lecture/170
http://www.intuit.ru/studies/courses/6/6/lecture/170
https://edu.vsu.ru/
https://edu.vsu.ru/
https://edu.vsu.ru/

9 |3apgada nporHo- |3agava nporHo3npoBaHua CpaBHeEHWE 3ada4 NPOrHO3MPOBaHUSA OYMK

31MpoBaHNs n Knaccugpukaumm [NporHosnpoBaHWe W BpeMeHHble psabl| VHTennekTyanbHbIn
TpeHa, Ce30HHOCTb M LMK TOYHOCTb NporHo3a Buabl NnporHo-| aHanua faHHbIX B
30B MeToabl nporHo3mpoBaHusa 3agadya BU3yanusauum 9KOHOMUYECKMX UC-

cnepoBaHusaX

Pexum goctyna -
https://edu.vsu.ru/

13.2. Tembl (pasaensl) AUCUUNIIUHBI U BUAbI 3aHATUN:

Buabl 3aHATUIA (KONMYECTBO YacoB)
No HaumeHoBaHue Tembl (pasgena) AMCUMnIUHDI Nexuwm| Mpakruaeckme CamocTosTenbHas Bcero
paboTta
Ba3zoBble NOHATUA U OCHOBHbIE HanpaBeHNsl pa3su-
1 |Tnst uckycctBeHHoro nHtennekra (M) n nHtennek- 1 - 10 11
TyanbHbIX cuctem (UMN)
2 |OcHOBbI HEYETKOro aHanusa 1 - 10 11
3 JIuHreucTuyeckass Mogernb npeacTasneHns MHop- 1 1 10 12
Mauum
4 |CucteMbl HeYeTKOro BbiBoAa 1 1 10 12
5 |HeueTkoe mogenupoBaHue B cpege MATLAB - 2 10 12
6 |3agaum Data Mining. 1 1 8 10
7 |3apava knaccudmkauun. Metoabl knaccudmkaumm. 1 1 10 12
8 3apava knactepusaumn. MeToabl KnacTepHoro aHa- 5 5 10 14
nmsa.
9 |3agaya nporHo3npoBaHus 2 2 10 14
Wroro: 10 10 88 108

14. MeTogun4yeckue ykasaHus ons o6yyarowmxcsi No 0CBOEHUIO AUCLUNIIUHbBI:

[na nyywero ycBoeHMs matepuana CTyadeHTam pekoMeHAyeTCs OOMalUHASA pa-
B6oTa C KOHCMeKTamMn NEeKUUn, Npe3eHTauusMn, BbIMOSTHEHWE MNPAKTUYECKUX 3adaHum
AN caMocToATeNbHOM paboThbl, BbINOMHEHWE nabopaTopHbIX paboT, MCNoNb3oBaHUe
pPEKOMEHO0BaHHOW NUTepaTypbl 1 METOOUYECKUX MaTepmanoB. B pamkax obuiero o6b-
€Ma 4acoB, OTBEAEHHbIX ANS U3YyYeHUs AUCLMNIMHBI, NpeaycMaTpuBaeTCcsl BbIMOMHEe-
HMe crneayrwmx BUOOB caMocTosTenbHbIX paboTt ctyaeHToB (CPC): nayyeHme teope-
TMYECKOro MaTtepuana, BbINOfIHEHNE B NakeTe CTaTUCTUYECKOro aHanusa AaHHbIX 3a-
AaHUIN N0 TeMaM, U3YYEHHbIM Ha NMEKLUNOHHBLIX U MPaKTUYECKNX 3aHATUS.

MpM  MCNONb30BaHUM  OUCTAHUMOHHBLIX  OBpas3oBaTenbHbIX ~ TEXHOMOrMN
MW 3NMEeKTPOHHOro  oOyyeHMs  BBIMOMHATbL BCE  YyKas3aHus  npenogasarenen,
BOBpeMsi nogknioyatbCcss K online  3aHATMAM, OTBETCTBEHHO MOAXOAUTb K
3agaHnsIM Ansi CaMOCTOATENBHON paboThl.

15. NepeyeHb OCHOBHOW M AONONHUTENBLHOW NUTEepaTypPbl, UHTEPHET-PECYPCOB,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMIIUHbI

a) OCHOBHasa nuTepaTypa

Ne n/n MNCcToYHUK

Benoseposa, I'. V1. HeueTkasa noruka n HemMpoHHble ceTu : y4ebHoe nocobue : B 2 YacTax
/ T. W. Benoseposa, []. M. CkygHes, 3. A. KoHoHoBa. — Jlnneuk : Jinneukmn 1Y, [6. r.].
1 |—Yactb 1 — 2017. — 64 c. — ISBN 978-5-88526-875-2. — TeKCT : aneKTPOHHbIN //
JTaHb : 3ANEKTPOHHO-6MbNIMoTeUHas cuctema. — URL:
https://e.lanbook.com/book/111969

CanpsbikvH, O. H. NHTennekTyanbHbIN aHanu3 gaHHbIX: yyebHoe nocobue / O. H. Can-
pblkuH. — Camapa : Camapckuin yHusepcuteT, 2020. — 80 c. — ISBN 978-5-7883-
1563-8. — TeKCT : aneKTpoHHbIV // JlaHb : anekTpoHHO-bubnuoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/188906.



https://edu.vsu.ru/

TpocdmmoBa, E. A. HelpoHHble ceTu B MpuUKNagHOW 3KOHOMUKKe : ydebHoe nocobue /
E. A. Tpodumosa, B. [1. Masypos, [. B. Tunés ; nog o6w. pea. E. A. Tpodumoson ;
Ypanbckuii hbeaepanbHbli yHUBepcUTeT UM. nepsoro MNpeangeHTta Poccun b. H. Enbuun-

3 Ha. — EkaTtepuHOypr : 3gatenbctBo Ypanbckoro yHuBepcuteta, 2017. — 98 c. : cxem.,
Tabn., un. - Pexnm gocTyna: no noanucke. -
URL.: https://biblioclub.ru/index.php?page=book&id=696260
LWwnTos, B. H., MHTennekTyanbHble CUCTEMBI U TexHonorum : y4ebnuk / B. H. lWnTtoB. —

4 Mockea : KHoPyc, 2024. — 152 c¢. — ISBN 978-5-406-13418-4. — URL:

https://book.ru/book/955290

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n

NcTouyHuK

Kucenes, B. 0. Teopna HEUYETHbLIX MHOXECTB M HeYeTHas foruka. 3agadv n ynpaxHe-
HKS : yyebHoe nocobue / B. KO. Kucenes, T. ®. KanyruHa. — MeaHoso : UQY, 2019. —
72 c. — TeKCT : aneKkTpoHHbIn // JlaHb : aneKkTpoHHO-OnbnuoTtevHas cucrema. — URL:
https://e.lanbook.com/book/154561

MakwaHos, A. B. TexHonormm nHTennekTyanbHOro aHanuaa gaHHblx : y4ebHoe nocobue
/ A. B. MakwaHos, A. E. XypasneB. — 2-e usg., ctep. — CaHkr-lleTepbypr : JlaHb,
2019. — 212 c. — ISBN 978-5-8114-4493-9. — TekKCT : 3MEeKTPOHHbIN // JlaHb : anek-
TPOHHO-6MBnmoTevHasa cuctema. — URL: https://e.lanbook.com/book/120063

Octpoyx, A. B. Cuctembl MCKyCCTBEHHOIO MHTeNMekKTa : MoHorpadwms / A. B. OcTtpoyx, H.
E. CypkoBa. — 2-e u3pg., ctep. — Cankr-leTtepbypr : NlaHb, 2021. — 228 ¢. — ISBN
978-5-8114-8519-2. — TeKCT : aNeKTPOHHLIN // JlaHb : 3NeKTPOHHO-OMBNMoTEeYHasa cuc-
Tema. — URL: https://e.lanbook.com/book/176662

MpuknagHble acnekTbl MPUMEHEHNS NCKYCCTBEHHOIO MHTENNEKTA U HEMPOCETEBbLIX TEX-
Honorun : MoHorpadwms / A. H. AnekcaxuH, A. HO. AHucnmos, A. E. TpybuH [ gp.] ; nog
o6w,. pen. A. H. AnekcaxuHa, A. KO. AHucumoBa, A. B. batnwesa, A. E. TpybuHa. —
Mockea : PycanHc, 2024. — 175 c¢. — ISBN 978-5-466-07072-9. — URL:
https://book.ru/book/954235

Tanunoe, H. T. TexHonOrMM WHTENNEKTyanbHOro aHanusa pgaHHblX :  Yy4ebHo-
mMeToguyeckoe nocobue / H. I'. Tanunos. — Kasanb : KHATY-KAW, 2020. — 184 c. —
ISBN 978-5-7579-2489-2. — TeKCT : 9NeKTPOHHbIN // J1aHb : 3NeKTpOHHO-6ubnMoTeyHas
cuctema. — URL: https://e.lanbook.com/book/193529

B) MH(POPMALMOHHbIE 3NEKTPOHHO-0bpa3oBaTenbHbIE PECYpPChI:

Ne n/n MCTOYHWMK
10 OnekTpoHHas 6ubnuoteka BI'Y. Pexum goctyna - https://lib.vsu.ru
11 | BBC «M3pgatenbcTtBa «JlaHby» . Pexxum goctyna - http://www.e.lanbook.com
12 | BBC «YHuBepcutetckas bubnumoteka Online». Pexxum goctyna - https://biblioclub.ru/
13 O6pasoBaTtenbHbIN nopTan «ANekTPoHHbIN yHUuBepcuteT BINY»/LMC Moodley. Pexum

goctyna - https://edu.vsu.ru/

16. NMepe4yeHb y4eOHO-MeTOaNYECKOrO ob6ecneyvyeHuns

Ne n/n

MNCTOYHUK

WHTennektyanbHble cuctembl: ydyebHoe nocobue / A. CemeHoB, H. Conosbes,
E. YepHonpygoBa, A. LbiraHkoB; OpeHOyprckun rocyaapCTBEHHbI YHUBEPCUTET. —
OpeHbypr: OpeHbyprckun rocygapcteBeHHbIn yHuBepcuteT, 2013. — 236 ¢. — Pexum
poctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=259148. —
TeKCT : 9NEeKTPOHHbIN.

mebos, B. L., AHann3 gaHHbIX B akoHOMMKe. COOpHUK 3agau. : y4ebHuk / B. . nebos,
C. A. Kpusonanos. — Mocksa : KHoPyc, 2024. — 578 c. — ISBN 978-5-406-12582-3. —
URL: https://book.ru/book/952667

KanuHuHa, B. H., AHanu3 gaHHbix. KoMnboTepHbIA NpakTUKyM : yyebHoe nocobue / B.
H. KanuHuHa, B. N. ConosbeB. — Mockea : KHoPyc, 2022. — 166 ¢. — ISBN 978-5-406-
09229-3. — URL: https://book.ru/book/942681



https://biblioclub.ru/index.php?page=book&id=259148

17. O6pa3soBaTenbHble TEXHOMOMMMU, UCNosnb3yeMbie Npu peanusauum y4yeoHomn
OUCLMNIINHBI, BKIIOYasA AUCTaHLMOHHbIe OOpa3oBaTefibHble TeXHOJOrnu, Inek-
TPOHHOE O0by4yeHue, cmellaHHOe obyyeHume.

Mpu  peanusaumn  OUCUMNIMHBI  MOTYT  MCMOJMb30BaTbCA  TEXHOMOMMM
3MEeKTPOHHOro  O0yYeHMss W OUCTaHUMOHHble  obpasoBaTeribHble  TEXHONOMMM
Ha 6a3e nopTtana edu.vsu.ru, a Takke Apyrme AOCTYMHbIE PecypcChbl CETW.

18. MaTepmanbHO-TEXHUYECKOro obecnevyeHns AUCLUNIIUHDbI:

YyebHble aygutopun ons npoBeaeHust y4ebHblX (NIeKLMOHHbIX) 3aHATUA, OCHALLEHHbIE
obopyaoBaHMEM U TEXHUYECKMMU cpeacTBamu obyveHus:: cneuwanu3mpoBaHHas me-
6enb, NPoeKTop, 3KpaH Ars NpoeKkTopa, KOMMbITEP C BO3MOXHOCTLIO MOAKIHOYEHNUS K
cetn "HTepHeT", NpOBOAHON MUKPOMOH, KOMMNMEKT aKTUBHbLIX FPOMKOroBopuTesiemn

19. OueHou4HbIe cpeacTBa ANl NPOBeAeHUA TeKyLLen U NPOMEXYTOYHOM aTTecTa-
U

MopsiAoK OLEeHKM 0CBOEHMS 00yYatoLmMMncst y4eOHOro MaTepuana onpeaensieTcs co-
AepXXaHueM crieqyoLlmx pa3aenos AMCLUMNINHDI:

Ne | HanmeHoBaHue pasgena gucum- KoMMeTeHLMM MHgukatopbl goctu- | OueHouHble cpea-
n/n NNuHLI (Moayns) XEHUS KOMMNEeTeHL MK cTBa
2 3 4 5
bas3oBble MOHATUS U OCHOBHbIE
MK-3.1.
HanpaBreHnsi pas3BUTUA UCKYCCT- MK-3 JlabopaTtopHas pa-
1. MK-4.2
BeHHoro uHtennekta (M) n umk- MK-4 6ota 1
MK-4.4.
TennekryanbHblx cuctem (M)
MK-3 rK-3.1. Na6opatopHas pa-
2. |OCcHOBbI HEYETKOro aHanusa MK-4.2 paTop P
MK-4 6ota 2
MK-4.4.
MK-3.1.
3 JInureuctnyeckaa mogens npea- MK-3 AK-4.2 JlaBopatopHas pa-
cTaBneHnsa nHgpopmaumm MNK-4 AK-4.4. bota 3
MK-3.1.
4. |CucTeMbl HEYETKOrO BblBOAA MK-3 MK-4.2 TlaboparopHas pa-
MK-4 6ota 4
MK-4.4.
MK-3.1.
5 HeyeTkoe wmMopgenupoBaHve B MK-3 AK-4.2 JlabopatopHas pa-
" |cpene MATLAB MK-4 AK-4 ' 4 bota 4
AK-3 MK-3.1.
6. |3agaum Data Mining. AK-4 MK-4.2 YCTHbIN onpoc
MK-4.4.
MK-3.1.
3apgaya knaccudpmkauumn. MeTto- MK-3 JTabopatopHas pa-
7 MK-4.2
Abl kraccundmkauumn., MNK-4 MK-4.4 oota 5
MK-3.1.
8 3agava knacrtepusaumn. Metogpl MK-3 AK-4.2 JlabopatopHas pa-
" |KnacTepHoro aHanusa. MK-4 AK-4 ' 4 bota 6
MK-3.1.
9 |3agaya NPorHO3MpoBaHUst rK-3 MK-4.2 TlaboparopHasi pa-
MNMK-4 b6ota 7
MK-4.4.
n MepeyeHb BONpOCOB
pPOMEXYyTOYHasa aTTecTaums
. MpakTnyeckoe 3a-
dopmMa KOHTPOMst — 3a4€eT C OLEHKOM nanve




20 TunoBble OLEHOYHbIe CpeacTBa U MeToAuYecKMe MaTtepuanbl, onpeaensroLwme
npoueaypbl oueHUBaHUsA

20.1 TeKywWMN KOHTPOISb yCNeBaemMocTu
KoHTponb ycneBaeMocTu rno ANCUMNNIIHE OCYLLECTBNAETCS C MOMOLLbLIO CreayoLmnx
OLlEHOYHbIX CpeaCTB:

JlabGoparopHas padora 1 (mpumep 3axanus)

3amanue.
[IpeacraBuTh AeKIapaTUBHOE 3HAHKE O MOHATUH «KBapTUpa» YeTHIPbMS MOJCIISIMH MPEICTAB-
JICHUs 3HaHUM:
1. B BUjie CEMAaHTHYECKOM CETH.
. B BUjie peiiMoB.
. B BUJIC JIOTUYECKOHU MOJICIIH.
. B BUJIE POAYKIIMOHHON MOJICIH.
KBaptupa cocrour us:
. KyxHns.
. 'octunas.
. [Tpuxoxas.
. CnanpHsi.
. Jlerckas.
. CanuTapHsiil y3en (Tyaser).
. BanHas koMHara.
. KitaoBka.
. l'apnepoOHnas.
10. Komnara otnpixa (MrpoBast KOMHaTa).
11. CnopTuBHas KOMHaTa (TpeHaXepHas).
12. beiToBasi KOMHaTa.
JlononHurenbHbIE 3aJaHMs: KOMIBIOTEPHBIN KJ1acc; KOMIBIOTEPHBIN KITy0.
[TopsioK BHITIOTHEHUS U PE3YIIHTATHI.

CryneHTsl 10 BapuaHTaM (BapHUaHT - YacTh KBAPTUPHI) CAMOCTOSITENILHO BBITTOJIHSIOT 3a-
naHue B paGouel TeTpaau (JIydlle cHadaja Ha YEpHOBUKAX). Vcmonb3yeTrcs KOHCIEKT JIEKIUN
WM peKkoMeHayemas jauteparypa. CemaHTHUecKas CeTh JOJDKHA coAepkaTh He MeHee 20 Bep-
IIMH ¢ pa3HbIMU THUNIAMU cBsizeld. DpeiiMoBas MoIeNb JIOJDKHA COJIepKaTh HE MeHee 6 GpeitMoB,
CBSI3aHHBIX JIBYMsI TUIIAaMHU CBSI3U. B mpoJyKuum oTpa3uTth Bce cocTaBisiomue. B mporecce pa-
00ThI KaX/IbIil CTYACHT MPEAOCTABIISIET MPENOIaBaTENI0 cCocTaBlIeHHbIe Moienu. [IpenonaBarens
CO CTYJIEHTOM OOCYX/IalOT U YTOUHSIOT MOJENH, MPU HEOOXOJUMOCTH MOJIENH J0padaThIBAIOT-
cs. 3ateM oOydaeMble COCTaBIISIOT OOIIYI0O CEMaHTHUYECKYH CEeTh M CeTh (peiiMOB MOHATHUS
«KBapTtupa» Ha JOCKE M 3apUCOBBIBAIOT €€ B TE€TPab. Pe3ynbTar:ueThipe Mo/eH (COrIacHO Ba-
puaHTa) U ABe 001IKe MoJienu B pabouel TeTpaau.

AW N
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JlaGopaTopnasi padora 2 (mpuMep BapuaHTA)

3adaua 1. Tlycth pyHKIMH TPUHAICKHOCTH HEYSTKMX MHOKeCTB A 1 B 3amanbl B BUC
1-e*, ecru x<0, 1
p(x)=

X)=———.
1-e ™, ecmu x=0. s (x) 1+ 3x?
[Moctpoiite rpaduku dynkiwmii npuHaiexxkHocty AU B, AnB, A\B .

3adaua 2. JInst HEYETKOr0 MHOKECTBA ¢ QYHKIMEH PUHAIEKHOCTH



1y (x) =

HaWIUTe JIMHEWHBIN HHAEKC HEUETKOCTH.

3adaua 3. IlycThb 3a1aHbl HEYETKHE MHOYKECTBA

A={(a/0),(b/0.3),(c/0.7),(d /0.1),(e/0),(f /0.2)},
B={(a/0.4),(b/1),(c/05),(d/0.8),(e/1),(f /0.5)}.

HaiinuTe HeYeTKOE MHOKECTBO, SBIISIOIICECS UX CPEIHUM apU(PMETHUECKUM.

3adaua 4. HenpepbiBHAas, CTpOro yobiBaromasi GyHKIHS @ : [0,1] - [O,oo) , TaKkas 4To (p(l) =0,
Ha3bIBACTCS yObl6aiowum TeHeparopoM. HempepbiBHas, CTpoOro Bo3pacTaromas QYyHKIUS
¢:[0,1] > [0,0), Takas uro ¢(0)=0, Ha3bIBaCTCA 603pACMAIOWUM TEHEPATOPOM.

. 1 o
Haiitu ycnoBusi, mpy KoTopsix QyHKIms ¢(x)= iTarctg(x\/z J +C ( —>0| sB-
oy o 14
JIeTCs BO3PACTAIOIIMM H/HIM yOBIBAIOIMM TeHepaTopoM. Tloarsepaute rpaguuecku Bamm BbI-
BOJIBL.

Jladoparopnasi pabdora 3 (mpuMep BapHAHTA)

Kommanust «Tpanchepr», 3aHUMAOIIASACS MEPENPOAKEH KBApTUP, pelInia MPUOOPECTH He-
CKOJIPKO KBapTHP B HOBBIX XKHJIBIX KOMIUIEKcax ropoxaa. J[ms aHamm3a xadecTBa KHIIbsi ObLTH
BbIOpaHbl CHEAYIOLIUE KpUTEpHH: Xapaxmepucmuka pationa (XP), penymayus komnanuu-
sacmpotiwyura (P), uneecmuyuonnas npuenexamenvrnocmo (UIN), nranuposka (I1), 6uo uz oxkua
(B), nanuuyue snewmeti ungppacmpyxkmypor (BWN), nanuuue asmonommou ungpacmpyxmypol
(napxume, ciyxicba KoHcbeposc, OXpaua, NACCaiCUupCKull u epy308o0u augm, npogheccuonaivbHoe
ynpasnenue komniekcom) (AN), ckuoxku ons nokynameneii u gvizoonvie ycnosus kpeouma (CK),
cpeonsisi cmoumocmo 1 k6. mempa dwcunvsi (C). OIEHKH KUIBIX KOMIUIGKCOB B IIKaJle S =

{N, VL, L, M, H,VH,P} npencraBnensI B TabIHIIE.

Kunou XP | P (Ul | nn B |BH | AH | CK | C
KOMnJ1eKc

Tpu 602amuips VH| H |VH | H M | VH | VH | VH | VH
CesepHas KopoHa M H M M H M L M M
Jlecnas nonsua M M M H | VH L H H H
Apka H M | VH | M M L L H H
Ilemposckuii naccaoic VH | H M | VH | H H | VH| H | VH
Cunsiss nmuya M M H M H M M M M
Anvle napyca L H M H | VH L L M M

Bri6eprte 3 TaOIUIEI ABA KUIBIX KOMIUIEKCA U 110 JTIOOBIM TPEM TOKa3aTelsiM, Hanbosee Bax-
HbIM ¢ Baieit Touku 3peHus1, mocTpoiire 0000IIeHHbIE OLIEHKH HAa OCHOBE (DYHKIIMH MOPSIKOBO-
ro B3BemieHHoro arperupoBanust (OWA) ¢ BeKTOpOM BECOB, MOTyYSHHBIM Ha OCHOBE KBAaHTOPA
Q(x)=x*. Kaxkoa ctparerus arperupoBanusi? Kakoil 00beKT sBseTcs Tydmnm?



JlaGoparopnas padora 4 (mpumep paGoThi)
[IpoektupoBanue HedeTkux Mammann (Mamdani),  Ilykamoro (Tsukamoto), (Larsen),
Cyreno(Sugeno). B kauyecTBe npumepa pacCMOTPEHO MPOESKTUPOBAHUE HEUETKUX cucTeM Mam-
JaHU.

Hpoexmuposarue newemkux cucmem Mamodanu

B cpene MatLab npucyTcTBYIOT CNEIYIOUINE NATE OCHOBHEIX CPeAcTB rpadmu-
4ecKOro uMHTepieiica monp3oBaTend, KOTOpble 00ECNEUHBAIOT MPOLECC HEYETKOTO
MOJETHPOBAHHA.

Pedaxmop cucmembl HeuemKko20 8bi600a TIPEANONATACT BBOI M PEIdKTHPOBA-
HHE KOJIMYECTBA BXO/AHBIX H BBIXOIHBIX EPEMEHHBIX H HAHMEHOBAHHH MEPEMEHHBIX.

Peoaxmop ¢hynrkyuu npuxaonexcHocmy UCNIONL3YETCH A8 onpenenenns dop-
MBI (PYHKLHH TPHHAAIEKHOCTH, ACCOLMHPOBAHHON C KAMKIBIM TEPMOM JTHHIBHCTHYE-
CKOIl MepEeMEHHOMH.

Pedaxmop npasut épigoda MPHMEHSAETCS UTH PEAAKTHPOBAHHS CITHCKA MPABHIL,
ONMHCBIBAIONIHX TOBEIEHHE MOISTHPYEMOI CHCTEMBI.

Cpedcmeo npocmompa npasii 6el800ad HCNONB3YETCH B LEIAX AHATHOCTHKH H
MOKET MOKA3bIBATE, HAMPHMEP, AKTHBHOCTL MPABHI HIIH (JOPMY BIHAHHSA OTACTBHBIX
(pyHKLMIT NPUHALIEAKHOCTH HA PE3YJILTAT HEUYETKOIO BLIBOIA.

Cpedcmeo npocMompa ROGEPXHOCIU 8bl80da UCTIONBIYETCA 1A OTODpaKeHUS
3aBHCHMOCTH BBIXOHOH NEPEMEHHOH OT OJHOH HIH ABYX BXOIHBIX MEPEMECHHBIX.

OTH CpPEeaCTBa CBA3AHBI MEKIY CODOH ANHAMMYECKH, M MPOH3BOIHMBIC H3ME-
HEHHA B OJHOM M3 HHX BIEKYT H3MEHEHHA B IPYTHX.

PaccMOTpHM OCHOBHBIE 3TANbl MPOEKTHPOBAHHMA HEYeTKHX cucTem Mampaanu
HA TPHMEPE CO3AAHHA CHCTEMBI HEYETKOTO JIOTMYMECKOrO BBIBOJA, MOIETHPYIOLIEt
3aBHCHMOCTh

y=x!-sinlx,-1) x, e[-7.3], x,e[—44.1.7] ,
JUIS TPEICTABICHUA TPEXMEPHOro H300paKeHHA KOTOPOI HCMONB3YEM CIEAYIOLIYIO
NporpaMMy:

% MocTpoexue rpaduka dyHEUMK y=x142*sin(x2-1)
% B obnacTtu x1e[-7,3] u x2e[-4.4,1.7].
n=15;

x1=-7:10/(n-1):3;
x2=-4.4:6.1/(n-1):1.7;

y=zeros(n,n);

forj=1:n

yii.:)=x1.42%sin(x2(j)-1);

end

surf(x1,x2.,y)

xlabel('x1")

ylabel('x2")

Zlabel('y")

title("Target");

B pesynbrare BHINOIHEHHS NPOrpaMMbl MOTYYHM rpaduueckoe H3odpaxkeHue



Puc. 1

[TpoexTHpOBAaHHE CHCTEMBI HEYETKOr0 JIOTHYECKOrO BBLIBOJA, COOTBETCTBYIO-
mieil NpHBEeHHOMY IpafMKy, COCTOMT B BBINOIHEHHH CIEAVIOIIEH M0CIeI0BaTeb-
HOCTH ILIAroB.
[laz 1. J1na 3arpy3xu ocHoBHOTO fis-penaxtopa BBeneM komanny fuzzy B koMaHaHoil
crpoke. [locne aToro orkpoercs HOBOE rpaMUECKOE OKHO, MOKA3aHHOE HA puc. 2.
Illgz 2. lobaBuM BTOPYIO BXOOHYIO nepeMennyto. [ng storo B MmeHo Edit eiGupaem
womanty Add input.
Illagz 3. IlepenmenyeM nepByl BXOAHYIO nepemenHyio. [lns aToro caemaeM oaMH
HIENYOK JIEBOH KHONKOH MbIM Ha Onoke inputl, BBeaem HoBoe o0osnauenue x1 B
noJie pelakTHPOBAHMA MMEHH TEKYIIEH nepeMeHHoil 1 HaxmeM <Enter>.
Illaz 4. llepenmenyeM BTOPYK) BXOAHYK nepemeHHyw. [lna sroro caenaem oamH
IIETHOK JIEBOIT KHOMKOH MBIIN Ha Onoke input2, BBeaeM HoBoe 00O3HAUeHHE X2 B
noJie peaakTHpPOBAHHA HMEHH TeKyIleH nepeMennoil 1 naxmeM <Enter>.
gz 5. [lepenmenyeM BLIXOAHYIO nepeMeHHYO. [lns 3TOro caenaem OIMH HMIETYOK
JIEBOI KHONKOH MBIUH Ha Onoxe outputl, BBeaeM HoBoe 0D03HAYEHHE Y B IIONE pe-
JAKTHPOBaHMS HMEHH TEKYILEi nepeMeHHOH 1 HakMeMm <Enter>.
gz 6. 3amanum umsa cuctemel. [lna storo B meHio File suibupaem B nogmenio
Export xomanay To disk n BBoaum nms daiina, nanpumep, first.
gz 7. Tlepefinem B pepaxtop dryukuwii npusagnexuoctu. s sroro caenaem
JIBOHHOMN 1ETYOK NE€BOH KHONKOH MM Ha 6moke x1.
gz 8. 3ananum auana3oH W3MEHeHHA nepeMeHHoi x1. lna storo eeeaem -7 3 B no-
e Range (puc. . 3) u Hammem <Enter>.
gz 9. 3aganum QyHKouE npuHaAnexHocTH nepemennoil x1. Jlna nuurencriuyeckoi
OLIEHKH ITOH MEpeMeHHoi OyaeM HCIONB30BATh 3 TEPMa C TPEYTOABHEIMH (DYHKLIHSA-
My npuHaanexHoctH. s storo B menio Edit subepem xomanay Add MFs... B pe-
3yALTATE NOABHTCA JHATOrOBOE OKHO BEIDOpA THNA H KOIMHYECTBA
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Puc. . 2. Oxkno penaxtopa FIS-Editor



Membearship Function Editor: First

plot pairts: 181
FIS Wariables : | | “?'ﬂl'ﬂ'#' fli-""dhn Pb'fs . -
Heas Cpeasui
XX *
AN
x1 ¥
2

Puc. 3. OyHKUMH NPHUHAAIEIKHOCTH NepeMeHHOH x1




dynkumii npunamnexsocTi. [lo ymom4anuio 310 3 TépMa ¢ TPeyroabHeIMH (hyHEK-
umaMH npuxaiexkHoct. [osromy npocro namumaem <Enter>,

Illaz 10. 3ananum HaMMeHOBAaHUA TepMoB nepemerHoi x1. [lna sroro nenaem oaux
Wen4oK eBoil KHonkoi Meuun no rpaduky nepsol QYHKUMH NPHHAUIEAKHOCTH
(puc. . 3). 3arem BBOAMM HAMMEHOBAHME TEPMA, HANPUMEp, Huzkul B none Name
1 HaxmeM <Enter>. [locne nenaem 0auH WENHOK NEBOH KHOMNKOH MblluK no rpadu-
Ky BTOpoii ()yHKUHH [IPHHAIKHOCTH M BBOJMM HAMMEHOBAHHE TEPMA, HAlpHMEp,
cpeonui B none Name n HamxmeMm <Enter>. Ewe pa3s nenaem oJMH WENHoK NeBoii
KHONKO# Mblm no rpadgmky TpeTseil GyHKUHH NPUHALIEKHOCTH H BBOJUM HaHMe-
HOBAHHE TepMa, HanpuMep, ssicokull B noae Name u vasxmem <Enter>. B peiyabra-
Te NoaIy4HM rpaguyeckoe OkHO, H300paKeHHOe Ha puc. 3.

gz 11. 3anaauM QyHKUHMH [TPHHAUIEKHOCTH TEPMOB JUiA nepeMedHoil x2. Jlia
JIMHIBHCTHHECKOH OLIEHKM 3TOH nepeMeHHOi OyaeM MCnoibL30BaTh 5 TEPMOB C rayc-
COBBIMM (PYHKUMAMH pUHALIEeKHOCTH. [lng 9TOro aKTHBHINpYEM nepeMeHHyo X2 ¢
NOMOLIBH) WIENYKA NeBOH KHONKH MBIH Ha Onoke X2, 3a1auM AHaNa’oH HIMeHe-
Hua nepemennoi x2. Jlna sroro seenem -4.4 1.7 B none Range (puc.  4) u Ha-
#meM <Enter>. 3arem B mento Edit seibepem komanny Add MFs.... B nossusmmm-
CA AMAN0OroBOM OKHe BeiDupaem THN (pYHKUMM DpHHAUIexHOCTH gaussmf B none
MF type u 5 repmos B none Number of MFs. [Tocne storo namumaem <Enter>.
Ilaz 12, Tlo ananoruu ¢ wazom 10 3anaaum cneayniMe HAMMEHOBAHHA TEPMOB Me-
PEMEHHON X,: HUIKUIL, HUNCE CPedHezo, cpedHull, ewuie cpeduezo, ewicoxui. B pe-
TyNbLTaTE NoNy4uM rpafuueckoe okHo, niobpakeHHoe Ha puc. 4.

laz 13. 3anamuM QyHKUMH NPHHAIEKHOCTH nepeMeHHoil y. Jlna auHrencriue-
ckoil oueHKM 3TOI nepeMeHHON OyleM HCNONBIOBATE 5 TEPMOB C TPEYrOIbHLIMH
dyukunamu npuHainexnocT. Jlna 9Toro aKTHBMIMPYEM MEPEMEHHYIO ¥ € NOMO-
Wb LeI4KA JeBO KHOMKH MBILM Ha Onoke y. 3a1a1uM IHANA30H HIMEHEHUA lie-
pementoiit y. Jlna sroro eeenem -50 50 B none Range (puc.  5) u Haxmem
<Enter>. 3arem B menw Edit suibepem komanny Add MFs.... B nossusmmmes nua-
JoroeoM okHe BeiOupaem 5 tepmoe B none Number of MFs. [Tocne storo Hamuma-
em <Enter=.

Ilaz 14. o ananoruu ¢ wazom 10 sanaqum cneaylonMe HAMMEHOBAHHA TEPMOB Te-
PEMEHHON Y. HUIKUI, HuMNCe cpedre2o, cpeonull, evilie cpeonezo, ewicokuil. B pe-
FyAbTATE NONY4HM rpadmueckoe o0kHO, n3o0pakeHHoe Ha puc. 5.

IHaz 15. Tepeiinem B pepakrop Oaiel 3Hannii RuleEditor. [Ina sroro B menio Edit
seibepem komanay Edit rules....

Illaz 16. Ha ocnoee BuiyaneHOro HabmwojeHus 3a rpauros, n3o0pameHHBIM Ha
puc. .1, chopmynupyem cieayrme AeBaTh NpaBHil.

1. Ecnw x1=cpednull, T0 y=cpedHud.
2. Ecnw x1=Huzkul v ¥2=Hu3kull, TO y=8bICOKU.
3. Ecnw x1=Huzkul v x2=8bicokul, TO y=6bICOKUL.

4. Ecnw x1=ssicokul n x2=8bicokull, TO y=8bilie cpedHezo.



Membership Function Editor: First
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Membership Function Edtor: First
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Rule Editor: First

F 1 is Cpeamwi] then [y iz Cpearai) [1)

f (1 rsHmuﬁ] and [»2 i Huzxwid] then [y is Bracorwid) 1)

f (41 iz Huseai] and [#2 = Beicokd] then (v iz Boicorksi) (1)

I [#1 i Bricoksil] and (€2 s Bracokui) then [v iz BraueCpenHerao) (1)
f (=11 i Bricokmi] and (52 i iz Hu:mm] then [yl B Bhlulal_'.‘pmm] [l

5111 1 Bocorou] and (<2 s BeaueCpeero) then [t Cpeareu) (1)
9 1F (=7 15 Beacorsil) and (52 is HuweeCpeanerao) then [y is Cpearmi] (1]

Puc. 6. baza sunanuii B RuleEditor



J Rule Viewer: First
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Puc. 7. Buzyanusauus HedeTKOro norudeckoro seioja B RuleViewer



Puc. B IlosepxHocts “Bxoabl-Beixoan” B okue SurfaceViwer



5. Ecnu x1=ekicokul v X2=HU3kul, TO y=8bilue cpedHeao.

6. Ecnu x1=sbicokul v x2=cpedHul, TO y=cpedHud.

~N

Ecrnw x1=ruskul v x2=cpedHud, TO y=HU3KUL.

Ecnw x1=ebicokul v x2=ssbile cpedHezo, TO y=cpedHul.

© o

Ecnu x1=ebicokul v x2=Huxe cpedHezo, TO y=cpedHull.

Jlna BBoja mpasuna HeoOX0AMMO BLIOpATh B MEHIO COOTBETCTBYOIIYID KOM-
OMHALHI0 TEPMOB U HaxkaTh KHONKY Add rule. Ha puc. 6 H300paKeHO OKHO pe-
Jakropa 0a3bl 3HAHMH MOCNE BBOAA BCEX AEBATH nmpasuin. Yucno, npusencHHoe B
cKkOOKAaX B KOHIE KayKI0ro npaBuia, npeictasnser coboii BecoBoil koddpuunent
COOTBETCTBYIOWIETO TPaBHa.
gz 17. Coxpanum cozgannyio cucremy. JIna storo B menio File Beibupaem B noa-
meni Export komanny To disk.

Ha puc. 7 npHBeaeHO OKHO BH3YAIW3ALHH HEYETKOTO JIOTHYECKOTO BBIBO-
Aa. JTo OKHO akTHBH3HpyeTcsa komaunoi View rules... meno View. B none Input
VKA3LIBAKOTCS 3HAYCHHUS BXOIHBIX MEPEMEHHBIX, 1S KOTOPLIX BBIMOMHAESTCH TOTHYE-
ckuii BeiBoa. Ha puc.. 8 npuBeneHa noBepxXHOCTH “BXOJbI-BBIXOJI , COOTBETCT-
BYIOIIAA CHHTE3MPOBAHHOIN HeueTKol cucteMe. JIng BLIBOAA HTONO OKHA HEOOXOAHMO
uenonb3oBate komanay View surface... menro View. CpaBHuBas noBepXHOCTH HA

PHC. 1 1 Ha PHC. .B? MOMKHO COEN4TE BRIBOI, MTO HEHETKHC MPABHIIA JOCTATOY-

HO XOPOHIO OIMHCBIBAKT CIIOMHYH) HEJ]HHEF]H}’EL‘! F3AdBHCHMOCTE.

JlabGopaTopHas padora S

Kanaccrepuzanusi 00beKTOB

1. Ienws pabomot
- HW3Y4YUTh AJITOPUTMBI U METOJBI KJIIACTEPHOTO M AMCKPUMHUHAHTHOIO AHAJIHW30B JAHHBIX Ha
IIpUMepe penleHust KOHKpeTHoM 3anaun MA/L;
- uccnenoBarb 3P(GHEKTUBHOCTh UCIIOJIB30BAHUS PA3JIMYHBIX AITOPUTMOB U METOJOB KJIACTEpPHO-
IO aHaJIM3a JaHHBIX I PELICHUs IPUKIIAIHOM 3a1a4H;
- O3HAaKOMHTHCSI U TOJYYUTh NMPAKTUYECKHE HABBIKU PAOOTHI C MOAYJISMU HMHTETPUPOBAHHOU
CTaTUCTUUYECKOW CUCTEMBI, peaJIN3YIOIIMMH pelIeHue 3a/1a4l KJlacCu(PUKalUU 0ObEKTOB.

2. 3adanue K nadopamopnoii pabome

1. TloaroroBbTe (aitl JAaHHBIX IS MPOBEACHUS HHTEIUICKTYAIbHOTO aHAaJM3a B COOTBET-
CTBHH C BapUAHTOM.

2. TlpoBenuTe KIaccuPUKAINIO 00BEKTOB, UCTIONB3YS aITOPUTMBI U METOJIBI KIIACTEPHOTO
aHanu3a.

2.1. BemmonHATE KIacTepru3annio 0OBEKTOB C IOMOIIBIO HEPAPXHUECKUX arIOMEPATHBHBIX
METO/IOB, MCIIOJIb3YSl PAa3IUUHbIE MEPhI PACCTOSHUS MEXAYy 00beKTaMu. B KadecTBe MCXOIHBIX
JaHHBIX Ul pelIeHMsl 3a7aud BO3bMHTE KOJIMYECTBEHHbIE MOKazarenu. [l Kaxaoro merona
HE00XO0/IMMO BBITOJIHUTH CIIEYIOIIEE:

- TIOCTPOWTH JACHAPOTPAMMY UEPAPXUIECKOTO METOJIA JUTSI MTPEIOKEHHBIX TAHHBIX;

- TPOAHAIM3MPOBATH MATPHILYy PACCTOSHUM U CXeMy OObEIUHEHHS, MOCTPOUTH Ipaduk
3aBHCHMOCTH YHMCIIa KJIACTEPOB OT KO (ULIMEHTA CITUSHUS;



- Ha OCHOBE BU3YaJbHOT'O aHaJM3a IMOCTPOCHHOT0 rpa)uKa BHIABUHYTH THIIOTE3Y O YUCIIE
KJIaCTEPOB B JIaHHBIX;

- paccuuTaTh ONTHUMAJIbHOE YUCIIO KIACTEPOB € IOMOLIbIO IIpaBuiia MolieHa;

- BHECTU IOJY4YEHHbIE Pe3yJbTaThl B TAOIUILY

2.2. BBINoiHUTE KIACTEPU3AIUI0 OOBEKTOB HAa OCHOBE HCIIOJIB30BAaHHUS Kau€CTBEHHBIX
npu3HakoB. Bocnonb3yiiTech OJJHUM U3 NMPEATIOKEHHBIX B BapUaHTE UEPApPXUUECKUM arjioMepa-
TUBHBIM METOJIOM M IMPOIIEHTOM HECOTJIACHs B KaUeCTBE MEpPbI PACCTOSIHHUS MEXIy OOBEKTaMH.
Beimonuaure maru m. 2.1.

2.3. IlpoBenuTe Kiactepus3anuio 0OBEKTOB, UCTIONB3YS MeTon K-cpenmHux u mMeTtox Kapt
KoxoHeHa. BbIOIHUTE clieayroIye maru:

- 3aJaTh YMCJO KJIACTEPOB, ONpEeIeHHOE B L. 2.1 u 2.2;

- paccuuTaTh €BKJIHMIOBO PACCTOSHUE MEX]Y KJIaCTepaMu;

- paccuuTaTh 3HAYUMOCTb BIMSIHMS KaXKIOIO U3 MPU3HAKOB Ha BBIIEICHUE KJIACTEPOB HA
ocHoOBe F-craTucTuKY;

- TIOCTPOMTH TpadyK CPEAHUX 3HAYCHUH MPU3HAKOB 110 KKIOMY U3 KIIACTEPOB;

- OIpEIeNIUTh OOBEKThI, OTHOCALIMECS K KaXKIOMY KJIacTepy;

- IOCTPOUTH JHArpaMMy PAcCEsHHUs B MPOCTPAHCTBE TPEX MPHU3HAKOB, KOTOPHIE BHOCAT
HauOOJBIINI BKJIa/l B BbIJIEJICHUE KJIACTEPOB, HAa AUAarpaMMe BbIIEIUTh OJIY4YE€HHbIE KIacTephI;

- BHECTH MOJYYECHHBIC Pe3yJIbTaThl B TAOIUILY.

2.4. ComnocTaBbTe IOJIyYEHHbIE DPE3YJbTaThl KJIACTEPU3ALMM C 33JaHHBIM pa30HeHuEeM
00BeKTOB Ha kiaccel. [1o pe3ynbraram aHanu3a 3amoaHUTE TaOIUILY

Tabnuya
METOJ | Mepapac- | KOJMYECTBO | KOJMYECTBO OMIMOOYHO OTHECEHHBIX | JOCTOMHCTBA,
CTOSTHUS KJIaCTEpPOB K KJIacTepy 0ObEKTOB HE/I0CTaTKU
KJlacTep | Kiacrep MeToJ1a U
1 2 MepHI pac-
CTOSIHUS
2.5. Onumure Moy4eHHbIe KIacTepbl B TEpPMUHAX NMPEAMETHOM 001acTy, nailte Kax-
JIOMY KJIacTepy yCIOBHOE Ha3BaHMUE.
2.6. Ha ocHoBe nipoBeZIeHHOT0 aHaJlM3a OTBETHTE HA CIIEIYIOIINE BOIIPOCHI:

- C noMoIpI0 KaKoro HepapXuueckoro Meroja ObUlo Hanbosee TOYHO ONpeNeNeHo KO-
andecTBO kiactepoB? Kakas mpu 3TOM MCHOJIb30BAJIach MEpa PACCTOSHUS MEXKAY OOBbEKTaMu?
Kakoii meTon oka3aincst HaumeHee TOUHbIM? OOBICHUTE MOTYYEHHBIH pe3ybTar.

- Kakoli u3 nepapxuyeckux METOAOB Jlal HauboJiee TOUHOE pa3OueHne oObEKTOB Ha Kia-
crepnl? Kakas mpu 3ToM HCHOJIB30Bajlach Mepa paccTOsIHUA Mexay oobekramu? Kakoil meton
oKa3zajicsi HauMeHee TOYHbIM? OObSICHUTE IOJyYEHHBINA Pe3ybTar.

- Ha ocHOBe MCH0Ib30BaHUS KAKOT'O THUMA UCXOJHBIX JaHHBIX (KOJMYECTBEHHbIE, KauecT-
BEHHBIE) NIOJTy4yeHO OoJiee TOUHOE pa3drueHrne 00BbEKTOB Ha KJIACCHI U ToueMy?

- Kakue npusHaku BHOCAT HauOOJbIINI BKJIaJ B pa3zelieHHe OOBEKTOB Ha KJIACTEPhl U
nouemy? IIpopankupyiite NpU3HAKH B MOPSAIKE 3HAYUMOCTH.

- Kakue npusHaku MOXKHO HE pacCMaTpUBaTh MPU KJIacTepu3alui 0ObEKTOB U Mouemy?

- Brzenute nBa kinacrepa 0ObEeKTOB Hanbosiee M HaMMEHEE CXOXKUX IO COBOKYITHOCTH
paccMaTpuBaeMbIX Mpu3HaKoB. OOOCHYHTE CBOI BBIOOD.

3. IMocrpoiite mpaBmiIo OTHECEHUSI 00BEKTOB K OJJTHOMY M3 BBIJIEJICHHBIX KJIaccoB (Kiacre-
POB) Ha OCHOBE METO/IOB JTUCKPUMHUHAHTHOT'O aHAJIN3a.

3.1. IoctpoiiTe GpyHKINIO KIaccupUKAIMU O0BEKTOB, UCIIONB3YS pa3HbIe MPU3HAKA U UX
KOMOUWHAIHH.

3.2. Paccuuraiite maTpuily Ki1accu(UKaIyH.

3.3. Ilo pe3ynbraram pacueTos 1. 3.1-3.2 3amonHuUTE TAOIUILY



Tabauya

MPU3HAKU, UCTIOb- KonruecTBo ommb09YHO OTHECEHHBIX 0OBEKTOB K % KOppEKT-
3yeMsble B Kiaccudu- Kyaccy (Kiacrepy) HO OTHE-
KaIIMOHHBIX (PYHKIIH- kiace 1 KJ1acc 2 CEHHBIX

X 00BEKTOB

3.4. Ha ocHoBe aHanu3a TaOJIMIIBl CleJlaiiTe OKOHYATENbHbBIE BBIBOJBI O CTPYKTYpe Kiac-
CU(PUKAIMOHHBIX (QYHKIMH (Kakue MPU3HAKK HEOOXOIUMO BKIIOYHTH B KIacCH(UKAIMOHHBIC

¢ynkuun). OOOCHYTE BHIBOIBI.

JlaGopaTopHuasi padora 6

IIpumeHeHne TepeBbeB KiIacCH(PUKANUN B PellIeHUH 33124 HHTEJIEKTYaJIbHOI0 AaHAIH3a
nanabix (MAJT)

1. Ilenv pabomut

- W3YYUTHh AITOPUTMBI M METOJBI IEPEBHEB KIACCU(PUKAIMHA HA MPUMEPE PEIICHUS KOHKPET-
Hoit 3amaun MAJL;

- uccrnenoBaTh () (HEKTUBHOCTH MCIIOIB30BAaHUS aJTOPUTMOB U METOJIOB JIEPEBbEB Kiaccupu-
Kalluy JUIs peleHns IPUKIaHON 3aauy;

- O3HAaKOMHUTKCS M TIOJYYUTh MPAKTUYECKHE HABBIKK PAaOOTHI ¢ MOJYJSIMH WHTETPUPOBAHHOMN
CHCTEMBI, PEAIU3YIOIIUMHU METO/IbI IEPEBbEB KIacCU(UKALIUY.

2. 3a0anue K n1adopamopnoii pabome
[ToaroToBHTE HCXOHBIE TAHHEIE.
[TocTpoiiTe npaBuiIO OTHECEHUS OOBEKTOB K OJJTHOMY M3 3aJIJaHHBIX KJIACCOB, MCIIOJIb3YsI METObI
JIEPEBBEB PELICHUM.
1. ITocTpoiite nepeBbs peLIeHUH, UCHOJIb3Yd pa3Hble KOMOMHAIMM IPU3HAKOB (IIOKa3aresei),
3aJJaHHBIX B 33/1a4€:
1 sapuanm nocmpoenus — Bce KadeCTBEHHbIE M KOJIMYECTBEHHbIE PU3HAKY;
2 eapuanm nocmpoenus — KOJMYeCTBEHHBIE TIPU3HAKY,
3 sapuanm nocmpoenusi - Ka4UeCTBEHHbIC TPHU3HAKH.
[Ipu nocTpoenuu aepeBa pemeHui 3a1aiTe CIEAYIOMHNE ONIUN:
- O/INHAKOBBIE IIEHbI OLIMOKHU KJIacCU(UKALMKN U allpUOPHBIE BEPOSTHOCTH MONaJaHus 00BbEKTa B
TOT WA MHOM KJ1acc;
- METO/]I IOJTHOTO Tepedopa IEePEeBbEB C OAHOMEPHBIM BeTBiIeHHeM 1o MeTony CART;
- Mepy /KMHU OJTHOPOAHOCTH BEPIIMHBI B KAUECTBE KPUTEPHS COTIIACHS;
- MpaBWJIO OCTaHOBa - mpsMas octaHoBka 1o merony FACT, nons HekiaaccuUIIMPOBAHHBIX
00bexToB — 0,05;
- mapameTpsl V — KpaTHOM Kpocc-ipoBepka: V=3.
OrneHnTe CI0XHOCTh M TOYHOCTh TOCTPOCHHBIX JEPEBHEB PEIICHHA, 110 Pe3yIbTaTaM aHalIn3a
3aroJIHUTE TaOJIHILY.



Tabauya.
Tokazamenu kauecmea 0epesves peuiteHull

TOYHOCTb

CIIOKHOCTB JIepeBa
JepeBa

HOMEDP
Bap. MIPU3HAKU
JepeBa

anpuoOpHbIE | MPaABUIIO
BEPOSITHOCTH | OCTaHOBA

1eHa ooyye-
HUA
IICHa KPOCC
MIPOBEPKH
YHCIIO JIUCTh-
eB
YHCII0 BEP-
II1H
MaKCHUMAJIbH.
AJInHa 1IyTU
JJINHA BHCII-
HEro NyTH

2. IlocrpoliTe 1epeBO pELIEHU HAa OCHOBE HMCIOJb30BaHUS KAYECTBEHHBIX IPU3HAKOB.
VYKakure npaBuIo OCTAHOBA «OTCEYEHHE MO OLIUOKE KiIacCU(DUKALUU»:

- UCIOJIB3YITE MapaMeTphl IO YMOJIYAHUIO (6apuanm nocmpoenus 5): MaKCUMaJIbHOE KO-
JMYECTBO HEBEPHO KJIACCU(UIIMPOBAHHBIX OOBEKTOB — 5; CTaHJapTHast onOKa npasuia — 1;

- 33/1aliTe CleNyIoIIne napamMeTpsl (6apuanm nocmpoenus oepesa 6): MaKCUMalbHOE KO-
JMYECTBO HEBEPHO KJIACCU(UIIMPOBAHHBIX O0OBEKTOB — 2; CTaHAapTHas owmnoOka npasuia — 0,1.

OcrasnbHbIe ONINK TaKue ke, Kak B 1. 2.1. [lomyueHHBIE pe3yabTaThl BHECUTE B TAOIHILY

3. Jlns BapuanTa 6. 1epeBa peIeHU MOCTPOUTE:

- TpadUUeCcKOi MpecTaBIeHHE AepeBa (B y3lax JAepeBa 3a/laiiTe THCTOTPAMMBI);

- MaTpHUILy OLINOOK KJIacCU(UKALIUU;

- [IOCJIEZIOBATEIbHOCTh ONTUMAJIBHO YCEUEHHBIX JEPEBbEB U UX MTapaMeTphbl KauecTBa;

- rpauK LeHbl 00y4eHUs U IIeHbl KPOCC NMPOBEPKHU I LEMOYKH MOCIEI0BaTENIbHO yCe-
KaeMbIX JIEPEBbHEB;

- BBINOJIHUTE II00aJIbHYI0 KPOCC-TIPOBEPKY (MCIIOJIB3YiTEe mapaMeTpsl II100aIbHOM Kpoce
NPOBEPKH - MO YMOJYAHHIO), MOCTPOMTE MATpPUIly OIMMOOK KIACCH(PHKAINU MO pe3yabTaTamMm
17100a1bHOM KpocC NPOBEPKH;

- crenaiTe BBIBOJ 00 3P PEKTHBHOCTH padOTHI MPOLEAYPHl «aBTOMAaTHYECKOT0» BhIOOpa
ONTUMAJILHOTO BapUaHTa JIepeBa.

4. BpiOepuTe HAMTy4YIIMM 110 COBOKYITHOCTH MOKa3aTeNlell KauecTBa BapHaHT MOCTPOCHUS
nepesa pemenuil. [Toctpoiite rpadudeckoe nmpeacTaBIeHUE AepeBa Ui TOr0 BapuaHTa.

5. Ilo pe3ynbraTam NpoOBEAEHHOIO UCCIIEJOBAHUS OTBETHTE Ha CIEIYIOIINE BOIPOCHI.

- Ha ocHOBe kakuX NpU3HAKOB (KayeCTBEHHBIX, KOJIMYECTBEHHBIX) MIOCTPOEHO JEPEBO pe-
HIeHNH, o0Jaarolee JIyYIIMMH OKa3aTeNIIMU TOYHOCTH U CII0)KHOCTH?

- Kak noBnusino u3aMeHeHne anpuoOpHON BEPOSITHOCTU TOMNAJaHUsl 0OBbEKTOB B KJIACCHI HA
pe3ynbTaThl Kilaccu(UKaluy, Ha TOYHOCTh U CJI0KHOCTb, TIOCTPOEHHOTO JIepeBa peIIeHnii?

- Kak nmoBnusio n3MeHeHne IpaBwila OCTAaHOBA U IapaMETPOB IIPABHJIa OCTAHOBA HA pe-
3y/lbTaThl KJIacCUPHUKAUN O0BEKTOB, HA TOYHOCTb M CIIOKHOCTb, IIOCTPOEHHOI'O JIEpEBa pellie-
HUN?

6. IIpoBemuTe Kpocc MPOBEPKY BHIOPAaHHOTO BapHaHTa M BapuaHTa 6. IIOCTPOCHUS JiepeBa
peleHus Ha TecToBoi BbIOOpKe. [1o pe3ynpTaraM aHanu3a 3anojHuTe Tadbauiy. OueHuTe mpo-
THOCTUYECKYIO CIIOCOOHOCTD JIepeBa, ClIeaiiTe BHIBOIBI.

Tabnruya.
Oyenxa npo2Ho3HOU CNOCOOHOCMU Oepesbes KIACCUPUKayuu
CTaHJIapTHAS . CTaHJIapTHAS
BapHaHT I10- neHa V-kpoce IIEHa TECTOBOM
ommnOKa 11eus! V- OIIIMOKa I[EHBI TEC-
CTPOCHHS MIPOBEPKHU BEIOOPKU N
KpOCC MPOBEPKHU TOBOM BBIOOPKH




7. CormocTtaBbTe pe3yabTaThl KiIacCU(PUKALUU 0OBEKTOB TECTOBOW BBIOOPKH HAa OCHOBE HCIIOJIb-
30BaHMsI METOJIOB IMCKPUMHUHAHTHOTO aHAJIN3a U METOJI0B IepeBbeB perieHni. Caenaiite BbIBO-
JIbl B TEPMHUHAX PEIIAeMOU 3a7a4H.

8. Caenaiite BbIBO/IBI 110 pe3yIbTaTaM MPOBEIECHHOIO UCCIEI0BAHNS B IPOU3BOIBHOM QopMe.

Jlabopamopnas paboma?.
IIporuo3upoBaHue BpeMeHHBIX PSAI0B

1. ILlenv nabopamopnoit padomuot
—  M3YYUTh METOJIbI U aJITOPUTMBI TPOTHO3UPOBAHUS BPEMEHHBIX PSIOB HA MPUMEPE
peleHust KOHKpeTHoH 3agaun MAJT;
— uccaenoBaTh 3GGHEKTUBHOCTh UCTIOIB30BAHUS PA3IUYHBIX METOJOB IMPOTHO3UPO-
BaHMS BPEMEHHBIX PSAO0B JUJISl PEIICHUs] PUKIIATHOM 3a1a4H;
— O03HAKOMUTKCS U MOJYYUTh MPAKTUYECKUE HABBIKU PabOTHI ¢ MOAYIISIMH UHTETPHU-
POBAHHON CTATUCTHUYECKOI CHUCTEMBI, PEATU3YIOLUIMMH PELIeHUE 3aJa4l IPOTHO3UPO-
BaHUS BPEMEHHBIX PSIOB.

2. 3aoanue Kk 1abopamopnoii pabome

2.1. IlogroToBbTE NCXOJHBIE JAHHBIE /ISl IPOBEACHUS MHTEUIEKTYaJIbHOTO aHAJIN3A.
2.2. TocTpoiiTe nuHEHHBIN rpa@uK BpeMEeHHOTO psna. Ha ocHoBe BU3yalbHOTO aHanu3a rpaduka
cenaiTe npeaBapuTeIbHbIE BBIBOJbI O CTPYKTYPE BPEMEHHOIO psija:
- HaJIu4Me TPEHJa; XapaKTep OCHOBHOW TEHJEHIIMU (MOHOTOHHOCThH; CYIIECTBOBAHUE
BEPTUKAJIBHBIX W/WJIA TOPU3OHTAIBHBIX aCHUMIITOT; POCT (CHaa) ypoBHEH psja c Tede-
HUEM BPEMEHH); TUN (PYHKIUU TPEeH A (JTMHEHAas, HeJTMHeHas);
- HaJM4Me CE30HHOM COCTABJIAIOIIEH M XapaKTep CE30HHOW COCTaBIISIOLIEH (IepHuo-
JUYHOCTh; aMILTUTYa KOJIeOaHHil; MOCTOSHCTBO (M3MEHYUBOCTH) aMILUIUTY bl KoJieha-
HUN C TEYCHUEM BPEMEHH ).
2.3. Onpenenute CTPYKTYPHYIO MOJEINb TPEHJA BPEMEHHOI'O psifia ¢ MOMOIIBI METOJa Xa-
PaKTEpPUCTUK NPUPOCTA:
- CIVIaJbTE BPEMEHHOM psJl, UCIIOJIb3Ys MATUMECSIYHYIO CKOJIB3SIIYIO CPEIHION);

- OIpEeNeNHTEe CPEeTHUE MPUPOCTHI;
- ONpeJenuTe MPOU3BOIHBIC XapaKTEPHCTHKU mpupocTa: U, ; Ut(z); u,/y,; logd,;
log(T, /,); log(T, /¥,%);
- MOCTpOMTE JUHEHHbIE TPa(UKH MPOU3BOIHBIX XapaKTEPUCTUK IPUPOCTA.
Ha ocHoBe aHann3a xapakTepuCTHK IPUPOCTA ONPEAETUTE JIBE HAauOOJIee BEPOSITHBIE CTPYK-
TypHBIE MOJIETH TPEHA.
2.4. Unentuduuupyiite napameTpsl BBIOPAaHHBIX CTPYKTYpPHBIX Mojenell Tpenaa. Paccuuraiite xa-
PaKTEPUCTUKHA TOYHOCTH MPOTHO3HBIX MOJIENEH, 3aMoIHuTe Tab. 2.
2.5. Tlo pe3ynbpTaTam pacueToB (Talia. 2) chaenaiTe OKOHYATEIbHBIM BBIBOJ OTHOCHUTEIHHO BHA
monenu Tpenaa. Iloctpoiite rpaduk MCXOIHOTO BPEMEHHOTO psifa C HAJOKEHHOW MPOrHO3HOU
MOJIEIbIO TPEHA.
2.6. Onpenenure CTPYKTYPHYIO MOJI€NIb CE30HHOW COCTABIISIIOLIEH psia:
- TIOCTPOWTE M MPOAHATUZUPYHTE MEPUOIOTPaMMy BPEMEHHOTO PsIa;
- TOCTpPOWTE CTPYKTYpY MEPUOANYECKON rapMOHMUYECKON (DYHKIINH.
2.7. Unentudunupyite mapaMeTpbl CE30HHONW COCTaBJISIONMIEH psga. Paccunraiite xapakTepucTu-
KA TOYHOCTH IPOTHO3HOW MOJIENU, COAEpIKaIleld TPEHA U CE30HHYIO COCTABIISIONIYIO, 3aMIOJTHUTE
tabnuny. [locTpoiite rpaduk UCXO0IHOTO BPEMEHHOTO psiJia C HAJOKEHHOW MPOrHO3HON MOJIENbIO.



Tabmumna .
XapakTepUCTUKNA TOYHOCTH MTPOTHO3HBIX MOJEIICH

Howmep |IIpornosnas Ocrarku cymMmma | K03 UIIHEHT.
BApHUAHTA | MOJEJIb MuUHUM. | mMakcuM. | cpeanuit | CKO | KBajapaToB |IA€TEpMHHALIMU
MOJIETN OTKJIOHEHUI1

2.8. IloctpoiiTe aBTOKOPPENISAIIMOHHYIO M YaCTHYIO aBTOKOPPEISIIMOHHYIO (DYHKIIUU OCTaT-
KOB IIPOTrHO3HOM MOJENIH, MOCTPOeHHOM B 1. 2.7. CrenaiiTe BHIBOJ O HaJTUYUU (OTCYTCTBUM) aBTO-
KOppEJSIIMKM B OCTaTKaX M HEOOXOJMMOCTH y4eTa aBTOPErpeCCHOHON COCTaBISIONIEH B MPOTHO3-
HOW MOJIETH PAaa.

2.9. Onpenenure CTPYKTYPY M IMapaMeTpbl aBTOPETPECCHOHON COCTaBIIAIONIEH psaaa (B cly-
yae He00X0IUMOCTH ). PaccunTaiiTe XapakTepruCTUKN TOYHOCTH MPOTHO3HOM MOJIEIH, COJEpKaIeh
TPEH]I, CE30HHYIO U aBTOPETPECCHOHYIO COCTABJISIIOIINE BPEMEHHOTO psija.

2.10. IIpoananu3upyiite TabIUILy, BBIOEPUTE OKOHYATEIHHBINA BAPUAHT MPOTHO3HOW MOJIEIIH,
000CHYITE CBOIi BHIOOD.

2.11. 1nst BBIOpaHHOTO BapUaHTa MPOTHO3HON MOJENH MOCTPOUTE TUCTOIPAMMY OCTATKOB U
MPOBEPHTE TUIIOTE3Y O COTTIACHH PACIIPEACTICHHUS OCTaTKOB C MOJIENIbI0 HOPMAIBHOTO pacmpeerie-
HUS, IOCTPONTE aBTOKOPPEISIIUOHHYIO U YACTHYIO aBTOKOPPEIAIMOHHYIO (YHKIIUA OCTATKOB.

2.12. Cnenaiite BBIBOABI 00 aIeKBAaTHOCTH MOCTPOCHHOM MPOTHO3HOM MOJICIN JaHHBIM Ha-
OJro1eH U

2.13. Jlaiite coaepskaTeNbHYI0 MHTEPHPETAIUIO MOJYYCHHBIX pe3ynbTaroB. Omuimre co-
CTaBJISIIOIINME MPOTHO3HOM MOJICNIM B TEPMUHAX PEIIaeMOM 3a/1auu.

2.14. Ha ocHOBaHMM NMOCTPOCHHOW MOJENN OCYLIECTBUTE MPOrHO3 BPEMEHHOrO psja Ha 3
BpEMEHHBIX HHTepBaJia Briepe. CaenaiTe BIBOIBI B TEPMUHAX PEIIaeMOM 3aauu.

2.15. Tlo pe3ynpTaTaM MHpPOBEICHHOTO HCCIEAOBAaHUS CJENalTe BBHIBOABI B CBOOOIHOM

dbopwme.

20.2 NMpomexyToyHaa aTrectaums

HpOMe)Ky'TO‘lHaSI aTTeCTalus BBICTABIACTCA HAa OCHOBC BBIIIOJTHCHHBIX Ha60paTOpHLIX pa60T

JUist oLleHNBaHUS PE3yIbTaTOB OOYYEHUS Ha 3a9eTe MCIOIB3YIOTCS CIIeTYIOMINe OKa3aTeNlu:

1) 3HaHme y4eOHOro MarepHaia M BIaJCHHE MOHATHIHBIM ammapaToM mo Kypcy «MHTen-
JICKTYaJIbHBIN aHAIU3 B SKOHOMHUUECKHX MCCIICOBAHUSX »;

2) 3HaHHE COBPEMEHHBIX HAIpABIICHUIl MCCIEIOBAHUN B 00JACTH HCKYCCTBEHHOTO HHTEI-
JIeKTa;

3) BIaJieHHE TEXHOJIOTHSAMH TUIAHUPOBAHUS SKCIIEPUMEHTOB B 00JACTH PEIICHUS MPUKIIAI-
HBIX 33/1a4 C MIOMOIIBI0 HHTEIUIEKTYAIbHBIX CUCTEM

4) BnaneHue HaBBIKaMH McTonb3oBanus nakera MATLAB s pemenus 3anad;

5) BiageHue HaBbIKaMK pabOTHI ¢ MHCTpyMeHTamu Data Mining;

6) BiajeHNe HaBHIKAMU HAIIMCAHHS OTYETOB IO PE3yJIbTaTaM MPOBEICHHOTO IKCIIEPUMEH-
Ta;

7) BIajeHUE HaBBIKAMH MHTEPIIPETAIMHU MOJNyYCHHBIX PE3YJIbTATOB B TEPMHHAX IPHUKIIA[-
HOM 00JIaCTH C 11EJIbI0 MOTYUSHHSI HOBBIX 3HAHHI U BBIBOJIOB.

Jlns oneHuBaHUS pe3yabTaTOB OOYYEHHs Ha 3aueTe HCHOJb3yeTcs 4-0ayuibHasl mana: «OTIud-
HOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHON.
CooTHo1ieHre noka3arenel, KpUTepueB U IIKaJlbl OLCHUBAHUS Pe3yJIbTaToOB O0yUYEHUSI.



Yposens chop-

o [Txama
Kputepun orieHUBaHUSI KOMITETEHITUI MUPOBAHHOCTH OIEHOK
KOMIETEHIIHH
OOyyaromuiics B IIOJIHOM Mepe BJIaJIET NOHATUIHHBIM anapaToM 3 P T
JTaHHOW 00JlacTH HayKu (TEOPETHUYECKUMU OCHOBAMH JUCIIUILIU- OtnuyHO
HBI), cllajl Bce 1a00paTopHbBIE paOOTHI. YPOBCHE
OOyuaromuiics BJIajieeT MOHATHIHHBIM aIllapaToM JaHHON oOsac-
TH HayKU (TEOPETUYECKUMH OCHOBAMHU JIMCUHUIUIMHBI), HO He caal | ba3oBelil ypoBens| Xopoio
OJIHY JIa0OpaTOpPHYIO paboTYy.
OOygaromuiicst 1eMOCTPUPYET HEYBEPEHHOE BIIAJICHHUE MMOHSATUMN- Toporosiii VY nosne-
HBIM almnapaToM JaHHOW 00JIACTH HAayKu (TEOPETHYECKHUMH OCHO- TBOPHU-
BaMU JHMCIUILTUHBI), HE CIAJI JBE JAOOpaTOpPHBIC paOOTHI. YPOBEHE TEIBHO
OOyyaromuiicss 1€MOHCTPUPYET OTPBIBOUHBIE, (pparMEeHTapHBIC Heynogie-
3HAHMS, JOMYCKAeT rpyOble OMMOKHU, HE clan Ooiiee IByX J1a0o- — TBOPH-
paToOpHBIX paboT. TEJIHHO




