JlaGopaTopHasi padota Ne3. HeiipoHHble ceTn

Hean padoThl: 03HAKOMUTHCS C TOHITUSIMU HEMPOHHBIX ceTel. PaccMOTpeTh mpoliiecc co3nanus MOJEIH
HeliponHoii cetr B ardopme Deductor. Hayuutsest co3aaBaTh HAOOpBI TAHHBIX JUIS 3a/1a4, PEIIACMbIX
IIPY [IOMOIIY HEUPOHHBIX CETEMH.

3agaum:

1. B mporpammuomM mpoaykre Deductor crnpoektupoBaTh MOJEIb HEWPOHHOW CETH B COOTBETCTBUH C
npumepoM (maru 1 - 14).

2. BeImomHUTE aHAN3 pe3yabTaToB 00ydeHus ceTy (mar 14).

3. BreiOpaTh 3amady kiaccu(UKaMyd WIM MaTeMaTUYeCKHX BBIYUCIEHUH. Paspabortarh coOCTBEHHBIH
HA0Op JaHHBIX U CIIPOEKTHPOBATH MOJIENh HEHPOHHOI ceTr B Deductor myist 5Toro Habopa JaHHBIX.

4. TlpoBecTn 00y4YeHUE HEMPOHHOW CETH U MPOAHATM3UPOBATH KauecTBO 00yueHus (maru 1-16).

5. Odopmuts OTYET s COOCTBEHHOrO HaOOpa MaHHBIX  COIJIACHO IMPOIECCY CO3MaHUS MOJCIH
HeiiponHoii cetu B Deductor.

6. OTBETUTH Ha KOHTPOJIBHBIEC BOIIPOCHI.

Xoa padoTbl
CkayaTh ¥ yCTAaHOBHUTH aHAIMTHUYECKYIO uiaTdopmy Deductor:

https://basegroup.ru/deductor/description

https://basegroup.ru/community/articles/classification

H3yuums meopemuueckuii Mamepuan, Kacalowuiics OCHOBHbIX NOHAMUL HEUPOHHBIX Cemell.

Pabora B cucreme Deductor
1. UMnopT 1aHHBIX
IToaroroBsTe HAOOP BXOJHBIX JaHHBIX.

B 3arosnoBkax ykasplBacTCsl HA3BaHHUE HEWPOHA. B 1aHHOM npuMepe HEMpPOHHAs CETh COCTOUT U3 IBYX
HEHPOHOB BXOJHOTO CJIOS M1, M M OJHOTO BBIXOJIHOTO HEHpPOHa Ies.

Crnexyromiyie CTpOKH yKa3bIBalOT 3HAYSHHSI HEHPOHOB.


https://basegroup.ru/deductor/description
https://basegroup.ru/community/articles/classification
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B Deductor Bei6epute «Mactep ummnopra». IMIopTupyiTe copepKuMoe TeKCTOBOTo (aiiia, codmoaas
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2. O0padoTka JaHHBIX NPH MOMOIIY MHOTOCJI0HHOI HelipOHHO ceTH

Bribepure «Mactep 00paboTku» 1 37eMeHT aHanu3a naHHbIX «HeipoceTs». Janee Oyaer HeoOXoauMo
HaCTPOUTH MapaMeTpbl HEHPOHHOU CETH.
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[¢] Macrep oépaioTicn EIEIQ

Mactep oGpaGoTkH

HaseaHue | OnmcaHue |

P OPMUPOBAHWA PENPEEEHT STHEHOMD NOAMHOKECTES -
{8 Pastuenme Ha tHo.. Pastienie Ha 06yMaIoLEs M TECTOBOE MHOKECTES

#f Cronbanwes okHo T PAHC®OPMALMA LAHHEIK CKOMBSALLWM OKHOM

+T. KoHeurbie kaccel  ToHMKeHWE PASHOOGRASMA YHMKANEHEIK SHEHEHHE

= Data Mining
S0 ABTOKOPPENALMA FacyeT BrifopodHOl SETOKOPRENAUMM CTONGLOE
#’ .&CCDLLHBTHBHI:IE np... MNouck ACCOUMATHEHEIR BABMCHPOCT 1
B KapTa KowoHena CamoopraHHayoLWLaaca kapTa ForoHaHa -
8., Knactepusauna K.NacTepHzauma anropHTMomM k-means WK g-means

JQ. EM vnacTepusauma  KonacTepusalua anropuTion Expectation-k aximization

m

KnacTepuzauka Tp...  KnacTeprsauma TpaHsakumi anropuriot CLOPE
7 NuHefinan perpeccua NocTpoeHMe NUHERHOE MOLET

- NorucTiieckan per... MNocTpoeHWe GUHAPHOM NOMMETMYECKON MOLEAK

W Nepeen pelweHqi MNocTposHHe gepesa peweHMil anropuTaon C4.5
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3. HopManmaunﬂ BXOIHBIX JAHHBIX

HpI/I HGOGXOI{I/IMOCTI/I MOXHO HACTpOUTb MHIapaMe€Tpbl HOPMaJIM3allMM — OIPAHUYCHHUC obnactu

oTpeieNieH s, K KOTOPO TMIPUBOASTCS NCXOAHBIE TaHHBIE TPHU T10jaue Ha BXOJIbI HEHPOHHOM! CETH.

HopManu3zanust Tak)ke IpOBOJUTCS [UIs 3HAYEHHUM BBIXOJHBIX HEHPOHOB. PEKOMEHIyeTCs UCIOIb30BaTh
obmacte ompenmenenus [0; 1] mu6o [-1; 1] B 3aBHCHMMOCTH OT YCIOBHI 3aqaddl W BbIOMpaeMOit
AKTHBAIIMOHHOMN (DYHKIIUH.
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CHHMpOHHD 0.oo ﬁ N
bl biHbAY R 0.oo ﬁ i
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— MapameTpel MMHERHOMD Npe0Spaz0EaHYA |
MpHEECTH K QManasoHy
b LHIARAYr gHaNaS0HA 0 ]
b &k Carayr gHaNas0oHa 1




4. Paznesienue Ha0opa TaHHBIX HA 00Y4YAIOIIYI0 H TECTOBYIO BHIOOPKY

ITpu 00y4yeHUN HEHUPOHHOM CETH YacTh IPUMEPOB BCETa HEOOXOIUMO BBIICIHTD JIJISl TECTOBOM BEIOOPKH.
O0s19HO pa3mep TecToBor BeIOOpKH cocTaBiseT 10-20% ot Bcero Habopa MpuUMepoB.

-
MacTep obpaboTku - HelipoceTs (3 13 9) =
PaztueHue ucxoaHoro nabiopa faHHLIX HA NOAMHOXECTEa
HacTpole pastueHie UCROAHOMD MHOKECTES AaAHHEIX HE OGYMaKILEES M
TECTOBOE MHOMECTES
Cnocof pasnensHHa HoXOQHOr 0 MHOAECTES AaHHBIX Cnyyaiito -
Pazmep
MHoecTED MopALoK COPTHPOEKM
B npoueHTax B cTpokax
Oeyyaowes 55,00 22 | Mo eospacTaHy
Tectoeoe 5,00 1 | Mo sospacTaHuo
MTOro: 100,00 23
I Konuuecteo cTpok [Bcerao) 23
< Hasag, ” Hanee » ] l OrrerHa
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5. Bbi6op CTPYKTYPbl HEHPOHHOM CeTH U MAPAMETPOB AKTUBALMOHHON yHKIIUMN

B aTOM OKHE MOXHO 337aTh OCHOBHBIE ITapaMeTPbl HEHPOHHON CETH: KOIMYECTBO IPOMEKYTOUHBIX CIOEB
Y HEHPOHOB B K&XKIOM CJIO€, BUJI U MapaMeTPhl aKTHBALTUOHHON (DYHKIIHH.

Mactep obpaboTkm - HefipoceTs (4 s 9)

Crpykrypa HefipoHHOR CETM

HekipoHel B cnoas AETUBALHOHHAA PYHKLMA
BROLHOM; THM PYHELHM ’ Curtdouaa -
. 0 -
CHPETEIY CAOSE: i A ReEE 1,000 ﬂ
Croii HeiipoHe Curmonga

1 2

< Hasan ” Hanee » ] [ OrreHa




Macrep obpaBoTiu - HelipoceTs (4 us 9)

Crpykrypa HEAPOHHOR CETH

HelipoHe! & cnoms

AETUEAUHOHHAA PYHKLMA

T yHrLL ’ApmaHreHc i

040 3

ApKTaHreHc

BxoaHoH
CEPETEIX CAOSE: 2 ﬂ
KON [ 1
Cnof HefipoHe!
1
2

I < Hasan, ” Hanee » ] l OrrerHa
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Heobxomumo mpoaHalmM3upoBaTh 3aBHCHMOCTh TOYHOCTH KiacCH(UMKAaMKM HEWPOHHOM CceTh OT
KOJIMYECTBA CKPBITBIX CJIOEB M HEHpoHOB B cioe. CTpyKTypa HEHpOHHOM CeTH MOXKEeT OKa3aTb
3HAYMTENFHOE BIMSHUE Ha KaYeCTBO O0YUCHHUSI HEHPOHHOU CETH.

6. Be16op anroputma o0yuenusi HelipOHHOM ceTH

W3menuts anroputM oOy4eHHsS Ha alrOpUTM «OOpaTHOTO pPAacIpOCTPaHEHUS OIHMOKW». 3a1arh
JKellaeMble apaMeTpbl CKOPOCTH O0YUEHUS ¥ MHEPIUOHHBIA KOY(MUIHEHT.

-
Mactep obpaboTkm - HelipoceTs (5 us 9)
P oop, P

A AropUTR

@ Back - Propagation

O6yueHie B pestive "oHnaiH". Koppekuna
BECOE NPOM3EOAMTCA NOCNE NPETEASIEHHA
KAHA0MD NPHMERS GEYYSKIL ErD FMHIKECTEA.

_) Resilient Propagation [RFROF)

OéydeHie & peste "odpdnaid'.
K.oppekuWa BecOB NPoMEBOAWTEA Nocne
NPEAEABAEHMA BCEX MPUMER0E 0OY4AI0LWEro
rMHOKECTEA, HYMTHIEAETCA TONBKD 3HaK
FPAHEHTE N0 K aHLOMY BECY.

HacTpo#ika npouecca 06y4eHUA HEAPOHHOA CETH
BEIGOp 3NMrOpHTMa W 340aHHE NSPatETPOE OOYYEHMA

MapardeTpe

CropocTe ofiyyeHHA 0.1

3a03ET rpaQHEHTHYID COCTABNADW Y &
CYMFASPHON BEMHUMHE KOPPEKLMK BECa

b oraeHT 03

3803ET WHEPLHOHHYKD COCTSENANILLYH,
YYHTEIESMILIYKD EEAMYHHY NOCABIHED
W3MEHEHWA BECA B CYMMAPHOHN BRIMYHHE
KOPPEKLMW BECA.
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7. IlapameTpbl OCTAHOBKH 00y4eHHsI HeHHPOHHOM CeTH.

HactpouTs mapamerpsl TakuM 00pa3oM, YTOOBI KPUTEPHEM OCTAHOBKH OBbLIO YHCJIO 30X M TOYHOCTH
pacrno3HaBaHusl TECTOBOI'O MHOYKECTBA.



|ZI Macrep obpaBoTiu - HelipoceTs (6 us 9) —

Hacrpofika napamMeTpos ocTaHoBKHW ofiyuenun

JKEMHTE YCNOBWA NPEKPaWEHWA 06y4eHWA. OSyyeHue Suner
OETSHOENEHD MPM BEINGAHEHMH SOHAMD WS YCAOEME.

CuMTaTe Npkvep pacnosHaHHEIM, ECAM OWHEKE MEHELE 0.0

Mo AOCTHKEHHD 3N0HMH 10000 ﬂ
Ofy4atolles MHOKECTED

CpeaHan olWHEKa MeHbLLE 0.0s

[7] MakcuransHan oumtka MeHswe

PacnosHaHo npytMepoE (%) 35 ﬂ
TECTOBOE MHOKECTED

CpeaHan owHoKa MeHbLUE 0,005

[7] Makcuransnan owmtka MeHswe

I PacnosHaHo npytepoE (%) 100 ﬂ

I < Hasan, ” Hanee » ] l OrrerHa

8. 3anmyck 00yueHuUs1 HEIPOHHOI ceTH

|Z| Mactep obpaboTkm - HelipoceTe (7 ns 9) —

OdyyeHHe HEAPOHHOA CETH
Jamyck Npouecca 0GY4eHMA HEMPOHHON CETU

O 6yyaiow ee MHOKECTBO TeCTOBOE MHOXECTED e
B [¥] Maxc. owmsra 27301 || B ¥ Makc. ownbka 1.04E-02
[ [¥] Cpean. owmcka | G5oE-02 | | [¥]Cpean. owmdea | 1.04E-02 e R
PacnosHano (%) E3.E4 PacnosHano [%) 100.00 00:00;00

Tetin oBHOENEHHA
0 3

"""" [ PecTapr

1,00E-01 }----4----4-

4

1
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| <Hasan || Bames> | | Omera |

3anucats BpeMs 00yueHus], YUCIIO 30X, TOYHOCTh PAcliO3HaBaHUS M UTOTOBYIO OIIHOKY.



9. BeiOpaTh :Kej1aeMble BHbI 0TOOPasKeHUs TAHHBIX

r =
@ MacTep obpaboTkm - HelipoceTs (8 ns 9)

Onpegenenue cnocobos oTolpaxeHHa
BrifiepuTe cnocof oTo6pasmeHIa AaHHEN

HazgaHue

| OnucaH9e

= |7 Data Mining
[¥ Mpat HefpoceTy

[T Yroeecm

= [¥ Tatauunbie gaHHLe
|7 OEyyaLw MR HaGop
[ Tatauua
[~ Cramctika

= [+ Tpapuku
[v Duarparma

OrofpataeT HelpoHHYN CETE B BMAE rpata
AHAMKMS NOCTPOEHHON MOgEIM M0 NPMHLMAY YT o-eCau
DGyyatwes W TECTOBOE MHOKECTES

OrofpaasT AaHHEIE B BHAE Ta6AMLE

OTofpakasT CTATMCTUYECKME 0aHHEIR BRIGODEM

OToSpakacT AaHHEIE B BHAE AMarpatatsl

»

m

I_ [cTorpara OT00pakasT QaHHEIE B BMAS MWCTOMpatte!

[ Duarpamsia pastie... Harpamia pastelsHUe OfbEKTOE B NPOCTPAHCTES

I_ MHororeoHan ava... 0T06Da#EET DAHHEIE B BHAE MHOMOMEDHDH AHar DatkEl

< Hasan “ Hanee » ] l OrreHa

10. IIpoBecTn aHATU3 pPe3yJIbTATOB

[IpoananusupoBaTh pe3yibTaTbl 00ydeHus Ha BKIagke «OOydwaroummii Habop». Eciam ommbka mexny
3HAYCHUSIMH HEHPOHOB BBIXOJHOTO CJIOS I'€S ¥ TOyUYeHHBIMH 3HaYeHUsIMU res_out 6oubire 10%, 3HaunT
ceTb 00y4eHa m10xo0. PekoMeHayeTcs ocylecTBUTh MOBTOPHYIO HACTPOIKY apaMeTpOB CETH.

E Deductor Studio Academic (Hosuii) - [HefipoceTn [2x 4 x 3 x 1]]

-:.IEIQ

3 aiin Mpaska Bug Wsbpanroe Cepanc Oxwo 7
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2 + X Tpap refpocern X | Dusrpamima paccesan X Dot natop X | Lusrpaviva X | Kyt X | Cosnerin X

FE D[ TER X

EE-£TE-| < B |r | E-

ml

Terctossit paitn [DADownloads\WNNWABINAMIULT TXT)

m2

res

- Hevpocets (25 42 31 1]

T Y N N O A O .

G e = D e = e e e = = e

F B e T =1 o EY ) PN P P PP VY

1es OUT e ERR |
H&swsmzaaazs
4 4043403663516
41144673513848
& SETBEI0RET
4 29ETIERATET
& 341075530501
& 3960039525555
& BSA0RI3AEEE1
¢ 1334450754678
342361 43636875
3R (7EOZ6TI5367
38 M78E54338704
3 7244839733377
3077816213788
£ 0673841979163
£9572484530887
£ 3346726843781
4116120932123
351358197803408
3R 8706092984132
4 BERS0E3388881
£ AIRTOEERTT
£ 1796117283155

n




11. Bo Briaake «I'pad HelipOHHOI ceTH» MOKHO POCMOTPETh CTPYKTYPY HelipOHHOI ceTH U

3Ha4YeHHUS BeCOB HEHPOHOB

=[] Texeroesii @aitn (D:\Dowrloads\WNW BINWULT. TXT]
2 Hetpocets (25 42 31 1]

Deductor Studio Academic (Hossiif) - [Heiipocets [2x 4 x 3 x 1]] =
%% Gaiin Mpasca Bug Wsbpammoe Cepsuc Oxno 7

DE-d Hao 4|80 @k- 0

Bl Cusrapu ? v X[ rpa resposery X | Muarpaia paccestuun X | Obusaowit natop X | Nuarpamma X | Kys X | Cesperin X

HE el 2R E X

=&l Cusnapi

12. I3MeHUTH CTPYKTYPY HellpOHHON ceTH U mapameTpbl 00ydeHusi. [loka3zaTh pe3yabTaT mocie

HU3MEHCHUS ITAPaMETPOB CETU

W3MeHeHHas CTpYKTypa CETH:

=[] Tereroesii ®ain [D:\Dowrloads NN BINMULT. TXT]
2 Hetpocets (25 42 31 1]

| Deductor Studio Academic (Hoswiit) - [Helpocets [2 x4 x 3 x

7] Ded Studio Academic (Hoswilt) - [Helip 2x4x3x1]] EE—
3% Qaiin [Mpaska Bug MWsparroe Cepsuc Oxkro 7

D&-H ERe & Bamiiesx-|E

&l Cuerapuu ? v X[ rpa resposery X | Dosowunatiop X | Cramucuca X | Coenemn X -
Haal Tk X

= B8l Cuenapi

OO0yyaromuii ¥ TeCTOBBIN HA0OPHI JaHHBIX: omuoka < 10%.



[#] Deductor Studio Academic (Hossii) - [Heipocets [2x 4 x 3 x 1]] [F=Er

3% Gaiin Mpaska Bug Wsbpanroe Cepanc Oxwo 7 _ »
DE-WH & %Be s Be 4280 @i-0
Cuerapuu ? - X‘ | pa Hefipocery X DByuamwit Hatop X‘ CratucThica X‘ Ceeaetia X‘ -
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L] 1 1 1 01313613619922
Il 1 2 2 1 2503366709474
Il H 3 3 4165348437407
Il 3 1 3 23349219127503
Ll 4 2 a 7 8786317623073
l 2 4 a & 30B0BE3485162
l 5 3 15 17 3974104722643
l 6 2 16 13 4085334420264
l 1 7 7 B 3414252434875 F
l 5 g 40 35 4350433912295
! l El 4 * 32 8397205435204 f
] 3 10 il 27 D4EE054702255
Il 1 El a 10 4405379903733
Il 10 1 10 11 5119550435964
Il H 3 3 4 Z1E5348437407
Il 3 1 3 7 2082079649178
Il 1 5 5 43945071330826
Il 3 ] 2 262434952710468
i Il 4 7 E] 31 7430913293858 m
I Il 5 3 15 17 3974104722643
Il 7 2 14 16 7455512094825
Il ] 3 2 250171211090107

13. BoiOepute B MacTepe Bu3yaan3anuu djieMeHT «/{uarpamma paccesnusn». Bridepurte B MeHIO
«OuneHka kayecTBa MOJEJIID)

i -
|z| OueHka kayecTea MOZEAM [ (=] é,l

Il Cyinma c Hakonneddes I MucTorpamma '
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14. BoiOepuTe B MacTepe BU3YAJIN3aIMH YJIEMEHT s aHanau3a «Uro-ecam»

HpOBepre MMPaBUJIBHOCTDb MOJIYYCHUS PE3YyJibTaTa, IMMOACTABIAAL NOAXOAAINE TSCTOBLIC JaHHBIC.

[#] Deductor Studio Academic (Hossili) - [HeiipoceTs [2 x 2 x 3]]

3 Oaiin [Opaska Bug Msbpanroe Cepenc Oxvo 1

DE-HE| & ®|

@6 BE M ey B

CueHaphi

2 + X|| Tpap veiipocans X Hroeent X | Oysaouwiretop X | Tatinus X | Cramemas X -

SR RS CIE] [wafo v v @A E-
=l Cusnap None Snaveriie
= 2] Tewcropwi aitn [D:ADowrloads WNWABINHULT. TRT | | by Bxoprese
=& Hetpocers (2 41 31 1] 12 m 2
pagc ] 12 n2
3kenopr & Deductor Data gain [D:\Downloads\NN -
= & Buageie

12 res
12 res_0UT
9.0 1es_ERR

12
12
4,20454651955402E 5

15. xkcnopTUpyiiTe MOJIYYeHHYIO MO1€e]Ib HEHPOHHOM ceTH

16. [lpoananu3upyiite NPaBWIBHOCTH OO0y4YeHUS] HEHPOHHOH CeTH, HMCHOJIB3Ysl BO3MOMKHOCTH
Deductor, Takue kak BeauynHa ommOku, «Cratucruka», I'padux «/Iumarpamma paccessHus»,
HHCTPYMEHT «YUTO-ecsm».

OOBsicHHTE TTONTyYeHHBIE pe3ynbTaThl. OOBICHUTE, KaK TapamMeTpbl 00yUeHHsI U CTPYKTypa HEHPOHHON
CETH BJIMSIET HA KAYECTBO OOYUCHHSI.
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OCHOBHBIE 3JIEMEHTHI HEHpOHa.

[lonsaTHe n Ha3HAYeHUE (PYHKINN aKTHBALUH.

Bunbl pyskiuu aktuBaryu. JInHeiiHbIe M HETMHEWHBIC ()YHKITUH.
IToHsiTHE MHOTOCIIOHOM UCKYCCTBEHHOM HEMPOHHOH CETH.
PexyppeHTHBIE HEUPOHHBIE CETH.

[TousiTrie 00y4eHUsT HEHPOHHOM CETH.

ANropuTMBI 00YYIEHUS C yUUTEIEM.

Anroputmel 00yueHus 0€3 yIuTels.

[MonsiTre omOKN PYHKIMOHUPOBAHUS CETH.

CrnoxxHocTH 00y4YeHHsI HEHPOHHBIX CETEH.

3anauu, pemaeMble HEHPOHHBIMU CETSIMH.

CriocoOslI onpeiesieHust BUia BXOAHBIX JaHHBIX U1 HEMPOHHBIX CETEH.
CriocoOBlI onpeiesieHust YMciia HEMPOHOB BXOAHOTO U BBIXOIHOTO CJIOA.
CriocoOblI onpe/ieNieHust YHCIia CII0eB U HEHPOHOB B CETH.



PexoMennayemas JinTepatrypa

1.

Xatixun C. Heitponnsie cetr: nosubiii kypc = Neural Networks: A Comprehensive Foundation.
2-e u3a. — M.: Bunbsamc, 2006. — 1104 ¢. — ISBN 0-13-273350-1.
Kpyanoe B.B. HeueTkast IOTMKa U HCKYCCTBEHHbBIE HEHPOHHBIE CETU

Kpyenos B. B., bopucogé B. B. VckyccTBeHHbIE HEepoHHBIE ceTu. Teopus W mpakTuka. — M.:
lopsuast nunms - Tenexom, 2001. — 382 c.
Camoe Ti1aBHOE 0 HEMPOHHBIX ceTsX. JIekmus B SIHmekce
https://habrahabr.ru/company/yandex/blog/307260/ [pexomendyio nouumams]
Heiiponnsie ceTy A1 YaitHUKOB (TIPUMEPHI PEaTH3AITHH )
http://habrahabr.ru/post/143129/
http://habrahabr.ru/post/144881/
http://habrahabr.ru/post/143668/
VYuebnuk - Hefiponnsie cetu http://www.neuroproject.ru/neuro.php
Heiiponnsie ceTr — Matematnueckuii anmapart | BaseGroup Labs
https://basegroup.ru/community/articles/math
Ilaxem Neural Network Wizard
MATLAB Neural Network Toolbox https://www.mathworks.com/products/neural-network.html



https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/0132733501
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%B3%D0%BB%D0%BE%D0%B2,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%B3%D0%BB%D0%BE%D0%B2,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/w/index.php?title=%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2,_%D0%92%D0%B0%D0%B4%D0%B8%D0%BC_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87&action=edit&redlink=1
https://habrahabr.ru/company/yandex/blog/307260/
https://habrahabr.ru/company/yandex/blog/307260/
https://habrahabr.ru/company/yandex/blog/307260/
http://habrahabr.ru/post/143129/
http://habrahabr.ru/post/143129/
http://habrahabr.ru/post/144881/
http://habrahabr.ru/post/144881/
http://habrahabr.ru/post/143668/
http://habrahabr.ru/post/143668/
http://www.neuroproject.ru/neuro.php
http://www.neuroproject.ru/neuro.php
https://basegroup.ru/community/articles/math
https://basegroup.ru/community/articles/math
https://www.mathworks.com/products/neural-network.html
https://www.mathworks.com/products/neural-network.html
https://www.mathworks.com/products/neural-network.html

I[IpuMepbl MPOCTHIX 3a/1a4 pelIaeMbIX HEHPOHHBIMH CETSIMH
MaremaTH4ecKne BbIYHCICHHUS:
Omeparust CJI0KEHHUS YHCENl B Pa3InYHbIX cuctemax cuucienus (d1, d2 = bin);
Ymuoxenne uncen (b1, b2 = res);
IMepeBon GuHapHbIX 3HaueHu# B aecstuunbie (b1, b2, b3, b4 = resl0);
Beruncnenne KBaapaTtHoro kopus (in = out);

[porHo3upoBaH#e BPEMEHHBIX PSIOB (CHHYC WIIH CyMMa CHHYCOB € Pa3HBIMH BPEMEHHBIMU
[epHOIaMH, HATPUMEP B COOTBETCTBHHM ¢ (hopmyioit Y=K; xsin(a;X)+k,xsin(azx)+ksxsin(asx)+ksxsin(asx)):

A o )

BRERRE 2 S g8 2 CEE EREEE-EEVEE B EEEEIERS
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100
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240

B 3TOM ciiyuae Ha BXOJIbI HEHPOHHOMN CETH MOHO MOaBaTh KaK 3HAYCHUSI BPEMEHHOT0 IIepHo/Ia
(a1, @,... ap), Tak M pe3yybTaT BRIYKCIEHHUH SiN(a;X),... sin(a,X).

3apauu kiIaccupukanmm:

MOJIENE [IEHO00Pa30BaHMs CTOMMOCTH XMIbs B HoBocTpoiikax (http://helpiks.org/1-116342.html);

KJ1accu(puKays ypoBHS KuIbs (00bIYHOE, JOPOTo€e, HITUTHOE; B 3aBUCMOCTH OT YHCJIa KOMHAT,
KadecTBa pEMOHTA, HATMYKS MeOSTHPOBKY, TU3aHEPCKUX PELICHNUH, pa3Mepa MOMEIICHUS U T.1.).

Knaccudukanms aBToMoOHIICH IO TEXHUYECKHM XapaKTEPUCTHKAM:
B manHOM citydae Kitaccel aBTOMOOMIICH 3apaHee N3BECTHBI:

®  JICTKOBOI aBTOMOOWIIL;
®  BHEJOPOXKHUK;

®  TApPKETHUK;

®  CeMEHHBINM MHMHHBOH;

®  CHOPTUBHBINA aBTOMOOUJIb.
B xauecTBe kpuTepueB KiacCH()UKAINU UCTIONB3YIOTCS CIIETYIOINE:

®  MOIIHOCTb ABUTATEJIS;
° JIOPOKHBIN MPOCBET;

®  KOJMYECTBO MECT;

e  Macca aBTOMOOHIIS;

e  HaAIWYHUE TIOJTHOTO MPUBOJIA;

o THUIT TDPAHCMUCCHUH.


http://helpiks.org/1-116342.html

Mozens Mommocts | Jopoxusrii | Konnuec | Macca IlpuBox | Tpancmuccus Knacc
JBHIaTess | MpocBeT TBO MECT
Ford 100 145 5 1345 nepenHuii | MexaHudeckas JIETKOBOM
Focus ABTOMOOHIIb
Ford 150 211 5 1599 MOJIHBIA | MEXaHUYCCKas MapKETHHK
Maverick
Jeep 218 310 5 2169 MONHBIH | MEXaHHYecKas BHEIOPO/KHHK
Cheroky
Mitsubishi | 82 165 5 1165 MOJHBI | MeXaHHuYecKas CHOPTHBHBIIT
Lancer aBTOMOOHIIb
EVO
Opel 105 145 7 1505 nepe/iHuil | aBToMaTuyeckas | ceMeHHBIH
Zafira MWHHBIH
Audi TT 180 125 4 1335 nepeiHuii | aBToMaTnyeckas | CriopTHBHBIH
ABTOMOGHITH
Hyundai 102 140 5 1030 nepeHuii | aBToMaTHyueckas | JerkoBoit
Accent ABTOMOOHIIb
Ford 145 145 5 1320 nepeiHmii | apTomMaTnueckas | cemeHHBbIi
Focus C- MHHHBH
MAX

KJIACCU(UKAIHS H300paKeHHH;

TEKCTYPBI;

JleTalield Ha MPOU3BOJICTBE;

COCTOSIHMM MTPOU3BOJICTBEHHOIO MpoOIiecca.

3agauu pacno3HaBaHHA:

m;

CHUMBOJIOB;

PYKOIIMCHBIX CUMBOIJIOB;

HOMEPOB aBTOMOOMIIEH.

33}13‘11/1 MPOrHO3UpoOBaHUNA:

SKOHOMUYECKOM CUTyalluu;

aBapHﬁ Ha NPpOU3BOACTBC,

OMPIKEBBIX MTPOLIECCOB.




