Y4yeOHbIN npumep HOMep OAVH

Hanny4ywmnin cnocob o6bsAcHUTB, Kak paboTatb ¢ NeuroShell 2, - 3To NOCTpOUTbL NPUINOXeHNe Ha
OCHOBe HelpoHHON ceTn. [loaTomMy Huxe cneayeT yyebHbi npumep ucnonb3oBaHusa NeuroShell 2, B
KOTOPOM cO3JaeTcs ceTb AN NpeAcka3aHus exeqHEBHOW CTOMMOCTM anekTpudecTsa B gome. danin
3apaun nof HasBaHuem ELECTRIC BxoauT B koMmnnekT npumepos NeuroShell 2, noctaBnsembix Ha
ONCTPUOYTUBHOW OUCKETE, MOITOMY MO Mepe YTEHMS 3TOro npumepa Bbl MoxeTe BbINOMNHSATL BCe
onucbiBaeMble AEeNCTBUSA Ha KOMMbIOTEpPE.

3apava

CwuH OiolMNpu paboTtaeT ynpasnsowum no npoaaxam B upme, paspabatbiBatoLlen "ymHble" goma,
UMeloLne BCTPOEHHbIE KOMMBbIOTEPHbBIE CUCTEMBI OIS KOHTPONA 3a 6e30MacHOCTbIO U 3a
notpebneHnem aHeprun, BbIKMIOYEHNS 1 BKMOYEHNs cBeTa 1 T.4. Kak ynpasnsioLwmii no npogaxam,
OH CaM XWn B OOHOM M3 Takux AomoB ¢ 1992 roga. Tak Kak KOHKYpeHLUMs Ha pbIHKE HEeABMXUMOCTU B
ero pernoHe obocTpmunacs, OH XO4eT Co34aTb HEVMPOHHYIO CEeTb, KOTOpasi MOMOXET eMy NpoaaBaTbh
Joma ero ompmsil.

Bbixoabl

CTOMMOCTb 9NEKTPOIHEPTUN B €0 PETMOHE OTHOCUTESNBHO BbICOKA, U OH HAZEETCs, YTO ero "yMHble"
JoMa CMOryT CyLLIeCTBEHHO CIKOHOMUTb AeHbrn Briagensues. OH pellaeT co3faTb CeTb, KOTopasd
OyaeT npeackasbiBaTb €XXeQHEBHYIO CTOMMOCTb 3MIEKTPO3HEPIMKM B AOMAaX, KOTOPbIe OH NpoAaeT.

Bxoabl

Mocne Toro, kak OH PeLUMIT, YTO OH Xo4eT npeackasbliBaTb, CUH JOMMKEH peLnTb, Kakne nepemMeHHble
crnepyeT NpUHATL BO BHUMAHME A1 OCYLLECTBMNEHUSI Takoro npeackasaHus. OH gymaeT, 4To Ha
CTOMMOCTb 3NIEKTPOSHEPIUM, NOTPAYEHHON B JOME 3a [EHb, BMUSIOT HECKOMBKO (hakTopoB, B TOM
ynucne cpepHsst Temnepartypa 3a AeHb, KONMYECTBO XWUMbLOB B IOME, UX MPUBbLIYKA OCTaBMATb
BKITHOMEHHbLIMMW CBET M BbiToBble Npubopbl 1 T.4. OH XO4eT, YTOOLI NpY NEPBOV NOMbITKE MOCTPOUTL
NpUoXeHnWe Ha OCHOBE HEMPOHHOM CeTU 3aJada ocTaBarnach NpocTOn, MO3TOMY OH peluaeT
MCMOoNb30BaTh NEPEMEHHYH, KOTOPYHO OH CYMTAET Hanbonee BaXXHOW, CPEAHIO TemMnepaTypy 3a
OeHb, ANA npeackasaHnsi eXXeAHEeBHON CTOMMOCTU 3N1EKTPO3IHEPTNM B CBOEM COOCTBEHHOM [OME.

3ameTum, YTO [0 TOro, KaK PELLNTLCS NCMONb30BaTh HEMPOHHYIO ceTb, CMH paccmaTtpusan
BO3MOXXHOCTb MCMONb30BaHUS PErPECCUOHHOMO aHanm3a, o4Hako peLumns, YTo OAMH MOMEHT AenaeT
NOCTPOEHME NNHENHON MOENW CIOXHLIM: €CIM TEMMepaTypa NexuT B guanasoHe ot 32 go 45
rpagycoB ®apeHrewnTta (0T 0 4o 7 rpagycoB Llenbcust), TO OH TONUT CBOKO NeYb ApOBaMu, NO3ITOMY
exeHeBHasi CTOMMOCTb 3NIEKTPOIHEPTUN 3aBUCUT OT TEMNEPATYpPbl HEMUHENHO.

é 3anyck nporpamMmmbi-npumepa

Mocne Toro, kak CUH peLunn, 4TO MMEHHO OH XO4YeT npeackasaTtb U Kakne nepemMeHHble OH
cobupaeTcsa ucnonb3oBaTth 418 3TOro NpeackasaHnsi, OH roToB K ucnonb3oBanuto NeuroShell 2.

Bbl MOXxeTe Bcneq 3a HUM BbIMOSHSATE €0 NPUMep, LENKHYB ABaX4bl MbILLbIO MO 3HAYKY rpynmnbl
nporpamm NeuroShell 2, otobpaxaemomy B [lncnetyepe MNporpamm Windows. LLenkHute gBaxapl
no 3Hauky "moara" NeuroShell 2. B meHto ®ann NeuroShell 2 Bbibepute nyHKT OTKpbITL 3aga4y.
MosBATCSA HECKOMBLKO OKOH CMMCKOB C MMEHaMu nogkatanoroB 1 dannos. LenkHuTe gBaxabl
MbILbio No nogkatanory npumepoB NeuroShell 2 (EXAMPLES). NMosiBuTcs cnvcok dansnos ¢
pacwmnpeHnem .DSC. YToObI OTKPLITE YUYEBHLIN NPUMEP HOMEP OOWH, LLENKHUTE MbILbIO OAWH pas3
no canny "ELECTRIC.DSC". LWenkHuTe no kHonke "OK", yTobbl 3arpy3unTb charin.

MosiButca MaBHoe meHo NeuroShell 2 co 3Haukamu Moaynen Ansi HAYMHaLLEro, 4SS
npodeccmnoHana n Moaynsa cpeacTB aBTOHOMHOMO UCMOMb30BaHus. BbizoBute CnucTteMy HEMPOHHbIX
ceTen Ans HadMHaloLWero, ABaxab! WeEeSNKHYB MO 3HaYKy "TpexKonecHbIn Beniocuneq”.

OObIYHBIN NOPSIAOK OeNCTBUA ANg co3aaHusa npunoxeHus B NeuroShell 2, kak B Cucteme ans



HauMHarolLero, Tak U B Cucteme Ansa npodpeccroHana, cCocTouT B NnocreaoBaTeribHOM nepexoae oT
3HauKa K 3Ha4Ky CrieBa HamnpaBo, CBEPXY BHU3.

BBog gaHHbIX (Tabnuua

Mockonbky CuH cobupaeTtcsa BBOAUTb OaHHble HenocpeacTBeHHo B NeuroShell 2, nponyctute
nepsbI 3Ha4oK, ImnopT channos. LenkHuTe asaxabl No 3Hayky BBoa AaHHbIX, nosButca doopma
TUNa 3MNeKTPOHHOM Tabnuupbl Ans BBoAa AaHHbIX.

O6paTtnTe BHMMaHMe Ha NOSsIBMBLLEECH Ha dKpaHe npeaynpexaeHve o Tom, 4to Tabnuuy cnegyet
ncnonb3oBaTh TONbKO AN Hebonblmx 3aaad. 3agada CuHa cumTtaetcsa HebonbLUIOW, NOSTOMY ANs
aToro npumepa Tabnuua npekpacHo noaxoauT. B koHUe aToro y4ebHOro npvmepa Mbl paccKaxkem
Bawm, kak paboTtatb ¢ dhavinamu 6onbLuero pasmepa, ncrnonb3ysa Bally o6bl4HY0 Nnporpammy
3MNEKTPOHHbIX Tabnuu,.

Mpexae Bcero, CuH peluaeT BKITOYUTb UMEHa NepeMeHHbIX Kak Ha3BaHusi cTonbuos ¢ gaHHbIMKU. OH
HabupaeT 1 B none npaskun "Homep CTPOkM ¢ MMeHaMu nepemeHHbix". OH HabupaeT 2 B none
npasku "llepBas CTpoka, coaepxalias UCnonb3yemMble JaHHbIe".

Korga CuvH oTKpbIBaeT HOBYIO 3agadvy, B Tabnuue B cTpoke 1 oTobpakatoTcsi PUKTUBHbBIE MMEHa
ctonbuos Vma 1, Uma 2 n msa 3, a B cTpokax 2 1 3 nog uMeHamm cTonbLoB oTobpaxatoTcs
HyneBble 3Ha4YEeHUS.

B ctpoke 1 oH BBOaUT nmeHa "Cp. Temnepatypa” n "CTtommocTb/aeHb". HaumMHas co CTpOkM 2, OH
HabvpaeT gaHHble 3a npoLwnbiv rog. OH BBOAUT exefHeBHble OTCYETLI TeMnepaTypbl 3a 1995 rofg,
paccopTupoBaHHbIE B Nopsiake OT CaMOW HU3KOM 40 CaMOW BbICOKOM TeMMepaTypsbl, a Takke
CTOMMOCTb 32 KaXkablil AeHb. [JaHHble KaXaoro AHst BBOAATCA Ha oTAernbHoM cTpoke. Ero
OKOHYaTenbHasa aMNeKTPpoHHasa Tabnuua cogepxut 1 cTpoky nmeH u 365 cTpok AaHHbIX. OH Bbi3biBaeT
nyHKT CoxpaHuTb hann meHio ®ann ansa coxpaHeHus AaHHbIX noa nmeHem ELECTRIC.PAT. (Otot
dann 3a Bac yxe cosgaH.)

CwuH Takke xo4eT co3faTb Apyrov Habop AaHHbLIX, KOTOPLIN OH OyaeT MCMnonb3oBaTh ANsl NPOBEPKU
HaTpeHupoBaHHon ceTn. (OTOT hawnn, nog HassaHneMm ELECTRIC.PRO, Takxe yxe co3aaH.) Bce
elle Haxoasck B Mmogyne Tabnuua, oH BbibnpaeT ua meHto dan nyHkT Hoebii. B otnnume ot
nepBoro pasa, koraa CuH oTkpbin Tabnuuy, nossnseTcsa anekTpoHHasa Tabnuua 6e3 kakmx-nmbo
JaHHbIX B S4ENKax.

Korga Bbl oTkpbiBaeTe Moaynb Tabnvua nepBoHayanbHO, U NOABNSAETCS SNEKTPOHHas Tabnuua, B
Hel oToGpaxkaloTCa (PUKTUBHbIE MMEHA CTONBLIOB M AaHHbIe, KOTOpble 03HavaloT, YTo B Tabnuue yxe
ObIN yCTaHOBMNEH hopmaT Takum oBpa3oMm, YTO AYENKM CTPOKMU 1 MMEKOT TEKCTOBbLIN TUIM, @ AYENKN
CTpOK 2, 3 1 T.O. coaepaT YMcna ¢ AecAaTUYHbIMKU 3Hakamu. Ecnuv Bbl oTkpbiBaeTe BTOPOW NUCT
Tabnuupl n3 meHo dann Tabnuubl, 3Ta GUKTUBHAA MHOPMaLna oTobpaxaTbesi He byaeT, n Bam
npuaeTcs ucnonb3oBaTb MeHo Popmat Tabnuubl, YTOObLI YCTAHOBUTL AN CTPOKM 1 TEKCTOBLIN TUM,
ecnu Bbl xoTuUTe BBECTU U OTOOpaxaTb MMeHa CTONOLIOB.

CWH wernkaeT no cTpoke 1, YToObl LENIMKOM MOMETUTbL ee. 3aTeM OH BbibupaeT 13 meHto Popmat
NYHKT Tun AaHHbIX, YTOGbI BbiBpaTh TN TEKCT, KOTOPbLIV NO3BONUT eMy BBOAUTbL MMeHa CTONOLOB.
OH BbIOMpaeT ons TekcTta BoipaBHMBaHME crneBa, YToObl 3TO COOTBETCTBOBANO YCTAHOBKAM B OpYron
€ro nporpaMmme 3MneKTPOHHbIX Tabnumu.

CwuH BBOAMT B Tabnuue nveHa ctonéuos "Cp. Temnepartypa" n "Ctonmoctb/aeHsb". CuH Bbibupaet
46 gHen 13 gaHHbIX 3a 1996 rof Tak, 4TOOblI OHWM NepekpbiBanu BeCcb ananas3oH Temnepatyp. OH
BBOAMT TeMnepaTypy 1 CTOMMOCTb 3a AeHb AN Kaxaoro u3 46 gHen. 3aTtem OH BbI3bIBAET U3 MEHIO
dann nyHkT CoxpaHuTb hain Kak, 4ToObl coxpaHuTb dann nog nmeHem ELECTRIC.PRO.



Bb160p BXO40B U BbIXOOOB

Tenepb CuHy HyxHO npouHdopmuposaTb NeuroShell 2 o Tom, kakne 13 cTonOLIOB ABMSOTCS
BXOAaMMu, a kakue - Boixogamu. LLlenkHute gsaxabl No 3Hadky moaynsi Boioop BXO4OB/BbIXOL4OB.
Mogayrnb nokaXkeT Ha 3KpaHe MMeHa Bcex cTonoduoB. Bam Heobxogumo BBecTn Baw BbiGop ans
Kaxkgoro ctonbua B cTpoke Tun nepemeHHon. BelibepnTte ¢ NOMOLLbIO MbILLW B MOS1e CNUCKa OAMH U3
BapuaHToB: Bxog (I - Input), Bbixog (A - Actual Output) unu He ucnonbayetca (npoden). Caenas
BbIGOp, LWENKHUTE MO siYenke B CTpoke Tun nepeMeHHOM Nog MMeHeM ctonbua, 4tobbl OTMETUTL
Baw BbIGOp.

CwuH peliaeTt 0603HaunTb cTonbel "Cp. Temnepatypa" kak Bxog, |, a ctonbey, "CToMMocTb/geHb" Kak
ctonbeL, KOTOPLIN ceTb NblTaeTca nNpeackasaTh (BbIXOA, A).

Cnepyowum Lwarom sBASIETCA BBOL MUHMMANbHOMO U MakCMManbHOrO 3Ha4YEeHUN AN KaXxaomn
nepemeHHon B cTpokax MuHnmym n Makcmmym. MockonbKy HEMPOHHbIE ceTn TpebyoT NnepeBoaa
nepemMeHHbIX NyTemM MacluTabrnpoBaHus B auanasoHsl ot 0 o 1 vnm ot -1 go 1, cetn Heob6xoaMmMo
3HaTb UCTMHHbINM AManasoH 3Ha4YeHUn nepemMeHHon. B aTom moayne Bbl MoxeTe BBECTU
MUHUMAaIbHOE U MakCUMaribHOe 3Ha4YeHUs NS KaXK40N NepeMeHHON, KoTopas AoMmkHa
NCMONb30BaTbCHA CETbIO, NN Bbl MOXeTe BbIMMCNNTL Ananas3oH aBTOMaTtu4eckn n3 Bawmx gaHHbIX,
BbI3bIBasi MyHKT Pac4yeT MuH/Makc MeHto YcTaHoBKWU. BeIBOp 3TOro nyHKTa MeHo Takke NpuBoauT K
BbIYMCIIEHNIO CPeaHero 1 CTaH4apTHOMO OTKITOHEHWS ANst KaKAOW NepeMeHHON.

Pann [lpaeka Ycravoekw Cnpaeka
Britiop THNa nepemeHHoR |Buum &) |£I
Hma Cp. Temneparypa | CToHMocTh/neHb
Tun | A
MuH: 27 419
Makc: 95 9
CpeaH.snay. |57 51233 h. 841507
Crann oten. |18.68119 1.294725

B obLiem cniyyae, ncnonb3ynte gmManasoH, rpaHuLibl KOTOPOro BNIOTHYHO NpUMbIKaOT K Bawimm
AaHHbIM. (Bbl MOXeTe 3axoTeTb yka3aTb 3Ha4YEHUS MUHUMYMa U MakCcuMyMma, KoTopble byayT vyTb
MeHbLLEe 1 YyTb 60MbLLe COOTBETCTBYIOLLMX 3Ha4YeHUN B Ballem carine gaHHbIX, YTOObI
npeaycMoTpeTb bonee WMpoKMiA gManasoH Ans oyaywmx npegckasadin, unu Bel moxeTe
npeanoyecTs BolbpaTh AnanasoH 6onee y3kun, 4Tobbl UCKMOUYNTE BbIBPOCHI, KOTOPbIE MOTYT
NoBMUATL HA TOYHOCTbL paboTkl ceTn. 3a nogpobHocTaAMM obpaluanTech Kk pa3geny Buibop BxogoB
1 BbixonoB.) Ecnu Bbl He ycTaHOBUTE 3HAYEHUSA MUHMMYMa 1 MakCMyMa BIMAIOTHYHO K AaHHbIM,
CETb MOXET NOTEPATb CMNOCOBHOCTb OTCNEXNBATL MENKMNE Pas3Nnyims B AaHHbIX.

!EE CWH nepexoguT K TPEHUPOBKE CETU, Lernkasa ABaxabl No 3Havyky O6yyeHne, YTOObI BbI3BaTb
=% | MOy Nb TPEHUPOBKKL. [MpM NOSIBNEHWM 3TOT MOAYMb YXKE AOMKEH 3HaTh O KONMYECTBE BXOA0B U

BbIxogoB 13 .MMX-charnna (cosgaHHoro B moayse Boibop BxogoB/Bbixo4oB). Tem He MeHee,
€CTb ellle HECKONbKO napameTpoB, koTopble CnHy Heob6Xx0aAMMO 3afaTh, Npexae YeM OH CMOXeT
HayaTb TPEHMPOBKY. Bo-nepBbIx, OH JOMKEH yKa3aTb CIOXHOCTb 3a4ayu, WenkHyB No OAHOMY U3
nepekroyaTenen B NeBon BEpXHEN YacTu aKkpaHa. XOTs ero 3agaya He NpuHaanexuT K
"UrpyLueyHbiM" 3agadam Toro Tvna, kakue nobsaTt ncnonb3oBaTh ANs Leren NpoBepKM MHOTne
n3obpeTtaTenu HEMPOHHbIX CETEN U XXYPHaNUCTbI, CneunanuanpyoLmMecs Ha X onucaHuun, Bpoae
3apaun Uckmrovarowee UJTN, CrH peluaet, YTo ero AaHHble o4eHb NpocTble. OH LwenkaeT Mbilbio
no kHonke O4eHb NpocTble. OBpaTuTe BHUMaHUE, YTO NPU ITOM 3HAYEHUS CKOPOCTU 0ByYeHNs n
MOMEHTa aBTOMaTU4eCKN ycTaHasnmBatoTca pasHbimMu 0,6 1 0,9.



= Oeyuenue: CANSHELL2AEXAMPLES\ELECTRIC u

Mann Tpenupoeka Cnpaeka

Tun paHHwE [YCTAHABNHEAET HeRApoHw ¥ ofyyeHHEe:

FHAYEHHA N0 YHMOAYIHHO):

CropocTe ofy4yeHHA: Bropam: IZI
e ) CnoxHbie

— Bovones [T

KonuyecTteo CEPLITHE HEAPOHOEB N0 YMOM4aHHIo

) CnoxHbie W 0NEHB WYHHBIE

B mtiop npumMepoE:

C MNoovepeanwa ® CayvahHoi CEpLITHE HEAPOHBI:

3aTtem cnegyeT yCTaHOBUTb KOMNMYECTBO CKPbITbIX HEMPOHOB. LLIenyok no KHomke BblYMCeHUs no
YMOMYaHUIO BbI3bIBAET BblYUCIIEHME KONUYecTBa No BCTpoeHHon popmyrie NeuroShell 2, koTopas
AaeT xopollee HavyaneHoe npubnmkeHve onsa oyaywimx 3agad. KonnyecrtBo CKpbITbIX HEMPOHOB MO
yMOM4aHuio Ans 3-CroNHOW CeTu BblYUCNAETCA Mo criegytoLen dopmyne: Konnmyectso CKpbITbIX
HenpoHoB = 1/2 (Bxoabl + BbIXOAbl) + KOPEHb KBagpaTHbINA U3 kKonmMyecTBa npumepoB B . TRN-davine,
€CInu OH CcyLecTBYeT, nHade B .PAT-canne.

CUH peluaeT Ucronb3oBaTh CriyYaiHbli Nopaaok NpeacTaBneHns AaHHbIX CETU, Tak Kak AaHHble
OTCOPTUPOBAHbI B MOPSAAKE OT HA3KUX TEMMNEPATYP K BLICOKUM, @ OH XO4eT, YTobbl ceTb Morna
XOPOLLIO NpeackasbiBaTb NpY BCEX TeMMNepaTypax.

[insa cBoero nepBoro ceaHca TpeHMpoBkn CuH yctaHaenueaeT MHTepean KanubpoBku paBHbiM 0,
XOTS 3TO MOLLHBIA MHCTPYMEHT, KOTOPbIV CriedyeT NCMNonb3oBaTh A8 6onbLMHCTBA 3a4au.

Mopa HayaTb TPEHMPOBKY, BbiOUpas NyHKT HayaTb TpeHUpOoBKY U3 MeHo TpeHupoBka. CTaTucTuka
Ha TPEHMPOBOYHOM Habope OBHOBISETCA Kaxayto anoxy (OAWH NOMHbIA NPOXOA TPEHMPOBKM MO BCEM
OaHHbIM).

OCHOBHOW CTaTUCTUYECKUI NOKa3aTeNb TPEHUPOBKM - 3TO BHYTPEHHUIA CpegHUR "nokasaTerb
owmnbkn". Bbl HE MOXeETe camu BbIYUCIIUTDL UM TOYHO BOCMPOU3BECTM 3TOT CPELHUI NOKa3aTenb Ha
TPEHVMPOBOYHOM Habope, Aa 3TO U COBEPLLUEHHO HE HYXXHO. Tem He MeHee, 3TO cpeaHee Mo BCEM
npMMepam 3Ha4veHve KBagpaTa ownbKn BcexX BbIXOA0B, BbIYMCIIEHHbLIX B Npeaenax BHyTPEHHEro
nHtepeana NeuroShell 2. 3HauyeHue 3TOro uncrna camo no cebe GecnonesHo. NonesHo B npolecce
TPEHVPOBKN BUAETb, YNY4LIAETCH NN KA4EeCTBO CETU, T.K. MO Mepe yrny4lleHus ceTu nokasarenb
yMeHbLUaeTCs.

Korga crnegyeT ocTaHOBUTBL TpeHNPOBKY? CuH 3ameyvaeT, uTo nocne 1000 anox (3noxa 3TO MOSHbIN
npoxop yepes Bce 365 TPEHMPOBOUHbLIX NMPUMEPOB) MUHUMArNbHasA CpeaHss owmbka paBHa
npumepHo 0,0017 1 4YTO KONMYECTBO 3MOX NOCIE OOCTMKEHUA MUHMMATNBHON OLLNMOKN paBHO
npumepHo 400. CeTb, NOXOXe, NpekpaTnna AaneHenwee yMeHbLUIEHne MUHUManbHON cpeaHen
owmnbkn. Y106kl OCTAHOBUTBL TPEHMPOBKY, OH BbIOMpaeT NyHKT [pepBaTb TPEHMPOBKY U3 MEHIO
TpeHuposka. (CeTu ons npodeccnoHana UMeT MexaHU3Mbl, aBTOMaTUYECKU OCTaHaBnmBarLLme
TPEHUPOBKY 3a Bac.)

ﬁﬂpnmeueuwe K banny

CvH x04€eT NOCMOTPETb, XOpOoLUMe N pe3ynbTaTthl AaeT ero cetb. OH ABaXAbl LernKaeT Mo 3HaYKy
MpumeHeHue k danny n BoibupaeT NyHKT HavaTtb npumMmeHeHne n3 meHio PaboTta. o ymonyaHuio

conaxkn "Beluncnate R kBagpat u 1.4.", "Bkntovath Bbixogsl B .OUT-cann” 1 "BkrnoyaTs B
.OUT-charn pasHoCTu Mexay BbIXOA4aMun 1 OTBETaMu CeTU" BKIHOYEHbI.




Mogaynb NpumeHeHre no ymonyaHuio obpabateiBaeT .PAT-¢hann, KoTopbi npeactaBnseT cobon
nepBbIi HA0OP AaHHbIX, BBeAEHHbIM CnHoM. Temnepatypa kaxaoro aHs (Bxod) obpabartbiBaeTcs
HaTPEHUPOBaHHOW CeTbl, KOTOPas BbIYMCNAET CTOMMOCTL 3MEeKTpnYecTBa 3a 3TOT AeHb. Ha akpaHe
oTobpaxkaloTCsi CTaTUCTMYECKUE NOoKa3aTenu, U3MepsoLLMe TOYHOCTb paboTbl HATPEHMPOBAHHON
ceTu.

HaTtpeHupoBaHHasg ceTb faeT 3HadeHue R kBagpat Ha .PAT-ganne 0,9539. OH 3anucbiBaeT
3HauyeHve R kBagpart, 4ToObl CpaBHMBATL 3Ty CEThb C APYTMMM, KOTOPbIE OH MOXET C0o34aTh MO3Xe.

R kBagpart, Koa(pprLUNEHT MHOXECTBEHHOM AeTepMMHALMN, - 3TO CTAaTUCTUYECKUI UHAMKATOP,
0BbI4YHO MCMOMNb3yeMbli NPY aHanM3e MeToaoM MHOXeCTBEHHOM perpeccun. OH cpaBHMBaeT
TOYHOCTb MOAESIM C TOYHOCTLIO TPMBUAITLHOW penepHOn Mogenu, A8 KOTopon npeackasaHue
npeacrtaesnsieT cobon NpocTo cpeaHee no Bcem npumepam. [Npu 6e3ynpeyHom coBnageHun
npeAcKkasaHun ¢ xenaemMmbiMU 3Ha4YeHNsIMN R kBagpaT OyaeT paBeH 1, Mpu XOpoLIeM COBMageHUn -
©nn3oK Kk 1, a npu o4eHb NIIOXom coBnaaeHnn 6nusok k 0. Ecnu npeackasaHns Bawwen
HEMpPOCETEBOWN MOENN XyXKe, YEM MOXHO ObIno Gbl NpeAckasaTb, NPOCTO NCMONb3ys cpeaHee
3HaveHue Bbixoaa no Bcem Bawwmm npumepam, 3HavyeHue R kBagpat 6yaet pasHo 0.

Tenepb CuH npocmaTpuaet .OUT-daiin, B KOTOPOM NOKa3aHbl pearibHble 3HaYeHUs
CTOMMOCTH 3a AeHb, KOTOPbIe OH BBOAMUI B halir, npeackasaHnsi cetu (ee BbIXOA) U pasHuua
MexXay HUMU. Bbl MoxeTe AOMOMHMTENBHO 3axoTeTh “NpunucaTh” BbIXOAHOM dhawnn K
ncxogHoMy danny gaHHbIX, YToObl BUOETb MCXOAHBIN dhann AaHHLIX BMECTE C Npeacka3aHusMm
cetn. Moaynb NpunuceiBaHne BbiIxogHoOro danna caenaet 31o 3a Bac, cosgaBas npy 3TOM HOBbIN
.OUT-cpann. [nsa Bbl3oBa 3TOr0 MoAynNs LWenkHUTe no 3Hadky NpunucbiBaHne BbIXO4HOro danna.
Mockonbky Bbl, BEpOATHO, XOTUTE YBUAETH pe3ynbTaTbl paboThl CETU PSAAOM CO 3HAYEHUAMU
BXOOHOW NepeMeHHOW, LenkHUTe no 3Hadky MNpunucatb darn cboky. (MpaBunbHble MMeHa dannos
OOIMKHbI OTOOpaxaTbcst aBTomaTuyeckn. MexopHein dhavin CuHa - ELECTRIC.PAT, a dann
ELECTRIC.OUT copepXxuT oTBETbI CETU.)

MpocMOTpP AaHHbIX

Tenepb CvH rotoB nocMoTpeTb Ha .OUT-cann. OH MOXeT caenartb 9TO C NOMOLLbKO HaLLEen
Tabnuupl, ABaxabl LWEeNKHYB No 3Ha4vky MpocMoTp AaHHbIX.

Tabnuua He aBnseTCA ANEKTPOHHON Tabnuuen KOMMEpPYECKOro Knacca, U npu 3arpyske 60nbLLmnX
dannos paboTtaeT AOBOMbHO MeaneHHo. Ecnn y Bac oueHb ObICTpbI KOMMBbIOTEP, TO 3TO HE
npuunHUT Bam Heyno6CTB, B MPOTUBHOM Crny4vae ucnonb3ynte Baluy nporpammy paboTbl ¢
3NEKTPOHHBbIMK Tabnmuamu.

Ucnonb3oBaHue Bawen o6b14HOM nporpaMMbl paboTbl € 3N1EKTPOHHbLIMK Tabnuuammu

Bbl moxeTe nameHuTb NeuroShell 2 Tak, 4Tobbl OH BCerga Bbi3biBan BMecTo Tabnuvubl Bawy
ANEeKTPOHHYto Tabnuuy. N3 rmasHoro meHo NeuroShell 2 Bbibepute YcTaHoBkK, BeibpaTh
3NEKTPOHHY0 Tabnumuy. lNosaBATca Nons katanoroe n cnucka gannos. LenkHute no .EXE-danny,
3anyckatowemy Bawly nporpammy paboTbl C 3NEKTPOHHBIMK Tabnuuamu, n 3atem no kHornke OK.

CuvH Tarke xo4eT npuMeHnTb ceTb K .PRO-danny. B moayne MNpumeHeHne Kk dainny oH ¢ NOMOLLbIO
MeHto ®ann BbibupaeT apyron dann gaHHbix, ELECTRIC.PRO. 3artem oH BbiOMpaeT nyHKT HauaTtb
npumMmeHeHne n3 meHo Pabota. OH 3amevaeT, 4To ceTb gaet Ha .PRO-daiine 3HayeHne R kBagpaTa
okono 0,95.

BoamoxHo, C/H 3axo4eT OLEHUTb Ka4ecTBO CBOE MoAenu NpeackasaHus CTOMMOCTHU
aneKTpuyecTBa KakuM-nmbo apyrum cnocobom, He Ucronb3yoWwmum R kBagpar.

OH peluaeT nocMOTpeTb Ha AaHHbIe B rpadudeckon popme. OH BbIXxoanT n3 Cuctemsl ans
HayMHatoLLero n Bosppawaetcs B [maBHoe MeHto NeuroShell 2, a 3atem BbiGupaeT Cuctemy ans



npodeccnoHana. B ctonbue NocTtobpaboTka oH BbibUpaeT 3Havok I"padukn 3asnucumocten. OH
wernkaeT no 3Hayky 'padmk 3aBmcnumocTen nNo Bcem npumepam. B none cnuvcka
MepemeHHbIe/CTONBLLI OH LenkaeT No Ha3BaHuio Beixoa(l), a 3ateM HaxumaeT knasuwy Ctrl n
LLerKaeT Mblwbto Mo Ha3BaHuto OTBeT ceTu(1l), UToObI BoiOpaTh 00a cTonbua. 3aTtem OH WenkaeT no
kHonke MNoctpoutb. (Mpacuk noctpoeH no .OUT-dawny, Nony4eHHOMY Npu NpUMEHEHUU CETH K
.PAT-cpanny. lNpum. nepes.)
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Homeprpumepa

BugHo, 4To ero mogens Ha OCHoBe Hel71pOHH0I7I cetn 6nmnsko cnenyert ero pealnbHbIM OaHHbIM.

MpennonoXxum, OH peLUnn, YTo OTBETbI HEAOCTATOYHO XopoLwn. YTo emy cneayet genatb? Camast
NpocToe - 3TO NonpoboBaTh APYrne apxXMTeKTypbl ceTu M3 Moayns HelpoHHble ceTu ans
npodeccrnoHana (3Ha4yok roHOYHOro Berocunena).

C OpyrMMum apxmTeKkTypamu OH MOXeT NOMy4nTb HECKOSbKO NyYllne pe3ynbTaThbl, HO Ha NpakTuke
emy, BepOsiTHO, Heo6X0aNMO caenaTh YTO-TO U3 TOTO, YTO NEPEUNCIIEHO HIKE B Nopsiake yobiBaHus
BEPOSATHOCTM MONOXUTENbHOro adpdoekTa:

1. Ucnonb3ynte Kannbpoeky. NeuroShell 2 ncnonb3dyet Kannbpoeky ans ontummusaumm cetm
nyTem NMPMMEHEHUS TEKYLLLEN CETU B MPOLECCe TPEHUPOBKU K HE3aBMCMMOMY TECTOBOMY Habopy.
(Bbl MOXeTe co3gaTb TECTOBbIA HAOOP AaHHLIX aBTOMATUYECKU, UCMOSb3Yys Moaynb BelaeneHve
TecToBoro Habopa .) KanubpoBka No3BoNnseT HANTV ONTUMArbHYIO CETb AN AaHHbIX B
TecToBOM Habope (4TO 03HayaeT, YTo ceTb cnocobHa xopoLuo o6obuaTe 1 faeT xopoLlume
pe3ynbTaTbl HA HOBbLIX AaHHbIX).

Mpwn ncnonb3oBaHun KannbpoBkn 310 AenaeTcsi NyTeM BbIYUCIEHNS] CPEAHEro KBagpaTUYHOIo
OTKINOHEHUS MEXAY peanbHbIMU U NpeacKkasdaHHbIMWU 3HaYeHUsIMU sl BCEX BbIXOA0B N0 BCEM
npumepam. (CpeaHee KBagpaTUYHOE OTKITOHEHWNE - 3TO CTaHOAPTHbIN CTaTUCTUYECKUIA
nokasaTtenb Ans onpeaeneHvs 6nusoctn noaroHkn.) Mpu Kanubposke BbluncnsieTcs
KBaZpaTUYHOE OTKITOHEHME AN KaXaoro Bbixoga B AaHHOM NpUMepe, OHU CYMMUPYHOTCS, U
3aTeM BblYUCNAETCA CpeaHee 3Ha4YeHMEe 3TOW BENNYMHBI NO BCEM NpUMepaM B TECTOBOM Habope.

[ns ceTelt ¢ obpaTHbIM pacnpocTpaHeHEM OLLMOKN CETb COXPAHSETCS BCAKUIA pa3 npu
OOCTWDKEHNM HOBOTO MUHMMYMa CpeaHen oOWmnbKu (Mnv cpegHero KBaapaTUYHOTO OTKITOHEHNS).
YTto6bl ncnonb3osatb Kannubposky, Bam Heobxoanmo ycTaHOBUTL MHTEpPBan NPoBEpKX
KannbpoBku, T.e. kak 4aCcTo Npou3BOANTCS OLeHKa Ha TecToBOM Habope. Mbl npeanaraem
yCTaHaBnuBaTth ero B AnanasoHe ot 50 go 200. Bkl Takke A0MKHbI BoibpaTh "ABTOMATUYECKYHO



3anuncb CeTu Npu Hauny4dllem pesynbTaTe Ha TECTOBOM Habope".

2. BkniounTe B paccMoTpeHue nepemMeHHble, KOTopble Nydlle NpeackasbiBatoT To, YTO Bbl
nbiTaeTecb Nnpeackasatb, WK HakguTe nyyline cnocobbl NPeacTaBneHusl NepeMeHHbIX,
koTopble y Bac yxe ectb. CWH Mor Gbl MONY4YnTb fy4yllune pe3ynbTaThl, BKIOYMB B PACCMOTPEHME
nepemMeHHYI0 AJ1st KoNMYecTBa fnoaen B JoMe. YBEnMYeHue KonmM4ecTBa XunbLoB
HenocpeACcTBEHHO BNMsieT Ha NoTpebneHne ropayeit Boabl AN CTUPKK, Aywa v T.4.

Ecnu 66l y Hero 6b1no 6onbLIoe KONMYECTBO BXOAOB, BO3MOXHO, eMy Obl CTOMIO NO4YMaTh O
npeobpasoBaHMM HEKOTOPbLIX BXOAOB B OTHOLUEHMS. JTo faeT 6onblue nHdbopmMalmm npm
MeHbLUEM KONMYeCcTBE NEPEMEHHBIX. [MOMHUTE, YTO HEMPOHHbLIE CETU MOXOXM Ha N0AEN: YeM
npolle Bbl caenaeT Bxoapl, KOTOPbIE OHW OOJKHbI Bbly4YUTb, TEM flerdye ceTu BblyunTb 3adaHue.
OTHoOLLEeHMs cryxaT 3TOMn Lenu.

3. lMNMoporianTe 3aHOBO K BOMPOCY O TOM, YTO MMEHHO Bbl xoTnte npeackasatb. [1ns HEKOTOPbIX
BELLEN 3TO caenaTb npolle, Yem ans gpyrux. BoamoxHo, Bel nonyunte 6onee BbICOKYHO
TOYHOCTb, NpeAcka3sbiBasi NPOLLEHTHOE U3MEHEHNE CTOMMOCTMW SNEKTPOIHEPTNN, a HE camy
CTOUMOCTb.

4. Cobepute Gonee KayeCTBEHHbIN HAabOP MCTOPUYECKMX AaHHbIX U bonee
npeAcTaBUTENbHBLIN TECTOBLIN Habop. Yb6eauTech B TOM, 4TO Bawm nepemeHHbIe HOPMUPOBaHBI,
ecrnu a1o Heobxogmnmo. B npumepe ¢ hoOHAOBBIM PbIHKOM 3TO 03Ha4YaeT Heob6XxoanMOCTb
y6eanTbcs B TOM, YTO YPOBHU, XapakTepHble ANs CUTyaLumn HECKOMbKO NET Hasaz, nepeBeaeHbl B
TOT )Xe AmanasoH, YTO U cerogHswHve. B Hay4HoM ob6nactn HOpMMPOBKA MOXET O3Ha4aTb
MHorve apyrue Bewmn. Bbl MoxeTe 06paTuThCs 3a NOMOLLbLIO K HaM. Ecnu Bbl He ByaeTe
HopMMpoOBaTbh AaHHble, Bam npugeTtcs npegbsBnTb ceTu ropasgo bonbliee KonmyecTBo
NpUMepOB, C COOTBETCTBYIOLLUM YBENNYEHNEM BPEMEHN OBYHEHUSI.

5. MonpobyinTte nogobpaTb CKOPOCTb OBYHEHUSA, MOMEHT M KONMYECTBO CKPbITbIX HEUPOHOB U
NMoOCMOTPUTE, He Nony4vaTcs nm ceTy bonee BbICOKOro KayecTBa. [lonpobywTe ncnonb3oBaTb
TurboProp, KoTopbl He TpebyeT yCTaHOBKM CKOPOCTU 0BYYEHUS U MOMEHTa. OTOT MeToA
BKITOYEH B Moaynb lNpoekTtnpoBaHust B Cucteme ansi npodeccnoHana n paboTaeT ans ceten ¢
obpaTHbIM pacnpocTpaHeHneM OLNBKN.

3ameyaHue: ANropuTMbl U METOAbI, UCNOJNb30OBaHHbIE B 3TOM y4eO6HOM nNpumepe, MOrnu
M3MEHUTbLCA CO BpeMeHu HanucaHus ¢pana CnpaBku. O6paTutech K pasaeny ykasartens
c¢darmna CnpaBku 3MeHeHUA B nporpamme, rae oTpaxeHbl BCe NOcneaHne U3MeHeHus,
KOTOpble MOryT BKNOYaTb Apyrve cnocobbl npenodpaboTku AaHHbIX MU TPEHUPOBKMU.

[aHHble, Ucnonb3oBaHHbIe B 3TON 3afade, 66Ny co3aaHbl B METOAUYECKMX LENnsax U He Bbinu
OCHOBaHbl Ha pearbHbIX cHeTax 3a anekTpoaHepruto. Mvis Cun Oiolpu BbIMbILLNEHHOE U He
OTHOCUTCS HU K KaKOMY YETIOBEKY, XXUBOMY UIN YMepLIEMY.



