UHcTpyKuMa no paboTe ¢ nporpammon «Henpocumynsatop»
(Ha npumepe MoaenupoBaHUA TabnNULUbl YMHOXEHUSA)

[Iporpamma «HelipocumynsiTop» TO3BOJISET CO37aBaTb U TMPUMEHSTH
HEHWPOHHBIE CETU NIEPCENTPOHHOTO THIIA.
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Puc. 1. Pabouee okHO nporpammel «Heilipocumynarop»

[Iporpamma «Helipocumynsatop» MokeT paboTaTh B YEThIpEX PEKUMAX:
«IIpoextupoBanue cetn», «O0yuenue», «[Iposepka» u «lIporuos». Ilepexon u3
OJIHOTO PEXUMA B JAPYrOW OCYIIECTBIISIETCS IIYTEM HAXAaTHUs COOTBETCTBYIOLIHMX
3aKJIaJI0K, PaCIOJIOKEHHBIX B BEPXHEH 4yacTH pabodero okHa (cM. puc. 1).

B pexume «lIpoektupoBaHue cetu» MUMEETCs BO3MOXKHOCTh U3MEHATH KO-
JIMYECTBO BXOJIHBIX U BBIXOJHBIX HEMPOHOB, KOJIMYECTBO CKPBITHIX CJIIOEB, KOJIMYE-
CTBO HEWPOHOB B CKPBITHIX CJIOSX, BUJIBI U TTAPAMETPhl AKTUBAIIMOHHBIX (PYHKITUH.
[Ipruem, BCAKOE M3MEHEHUE CTPYKTYPBI CETH ABTOMATHUYECKU OTPAXKAETCS HA €€
rpauyecKoM Mpe/ICTaBICHUHU.

[ToripoOyliTe MOMEHSTh CTPYKTYPY MepcenTpoHa — J00aBUTh OJWH WM JIBA
HEWpPOHA B CKPBITHIM CJIOW, U3MEHUTh KOJMYECTBO BXOJHBIX M BBIXOJHBIX HEUPO-
HOB. O0OpaTuTe BHUMaHUE HAa BO3MOXKHOCTh 3allOMUHAHUSI BHECEHHBIX U3MEHEHUMN
C TOMOIIBIO KJIABWIII, PACIIOJOKEHHBIX B BEPXHEM JIEBOM Iy pabodero OKHa:
«CoxpaHUTh TPOEKT» U «3arpy3uth NpoekT». COXpaHEHUE TEKYLIUX COCTOSHUMN
BAIIIET0 MPOEKTa PEKOMEHIYETCS MEPUOJNYECKH MPOU3BOJINUTH HA BCEX CTAIUSIX
€ro BBIIIOJTHEHHS.

[Tocnie 3kCIEPUMEHTOB ¢ U3BMEHEHUEM CTPYKTYPBI CETH, BEPHUTE €€ B IEp-
BOHAYAJIbHOE COCTOSIHHME, HaXXaB KHOMKY «COpPOCHTh HACTPOMKW». YOETUBIINCH,
YTO Balll MEPCENTPOH UMEET JBA BXOJA U OJUH BBIXOJ, IEPEBEAUTE MPOrpaMMy B
pexnm «O0yueHney», HakaB COOTBETCTBYIOIIYIO 3aKJIaJKy B BEpXHEH yacTu pado-
yero okHa. Teneps Baima 1enb cocTouT B TOM, 4TOOBI CO3/1aTh MHOXKECTBO 00y4a-



IOIUX TpUMEPoB. B Hamem ciiydae — 310 Tabiuila yMHOXKEHUS, KOTOPOH HYKHO
oOyuuTh nepcentpoH. Haxkumasi HeCKOJIbKO pa3 KHOMKY «Jlo0aBuTh oOydaroniuit
npuMep» (Ha KHOMKE W300paKEH 3HAK «+1»), BBeAWTE HU(PHI, KaKk MOKa3aHO Ha
puc. 2. 3TO U €CTh MHOXKECTBO 00YyYaIOIIUX MIPUMEPOB, B JAHHOM cllydyae — Tabu-
11a YMHO>KEHHUS Ha 2 U Ha 3.

OOparute BHUMaHUE, YTO B Balllel TaOJIMIIe YMHOXKEHHUS HE XBATaeT OJTHOTO
npumepa: 2x5=10. Dtor npumep «3a0bIT» crnenuanbHo. [locime Toro, Kak
HelpoceTh OyAeT o0yueHa, Mbl CIIPOCUM €€, CKOJIbKO OyAeT 2 x5 u mpoBepuM, Ta-
KUM 00pa3oMm, ee CHOCOOHOCTh K 0000IIECHHIO.
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Puc. 2. Beneno o0yuaroiiee MHOKECTBO MPUMEPOB — TAOIUIA YMHOKEHUS
Ha2uHA3

OG6paTuTe BHUMaHUE Ha TO, YTO «IO MOJYaHUIO» B mporpamme «Heipocu-
MyJISITOp» (CM. pHC.2) BBIOpAH aJrOPUTM OOPATHOTO PACHpPOCTPAHEHUS OIIMOKH,
4yTO KO3 (ULUHEHT CKOpOCTH 00yueHus: yctaHosyeH 0,08, a KoJIM4ecTBO 10X 00Y-
yeHust — 300, 4TO HayaJbHbIC 3HAYEHUS] CHHANITUYECKUX BECOB (MHUIIMAIU3AIIUS
BECOB) 3aJ[aHbI CITy4allHO 0 CTaHJAPTHOMY 3aKOHY pacrpe/eeHus.

HaxaB knaBuiry «O0y4uTh CETh», BbI 3aIlyCTUTE MpOIECC O0yueHus mep-
CENTpOHA METOJOM OOpPAaTHOTO PACHPOCTPAHEHUS OIIMOKU, KOTOPHIHA OyaeT 0T00-
paxaThcsi B Buje Tpaduka 3aBUCUMOCTH MaKCUMAaJIbHOW (CHHUU 1IBET) U CpeHe-
KBaIpaTUYHOM (KpAaCHBIN I[BET) OMMUOOK OOYYEHHS OT YUCIA dIO0X 00y4eHHUs (CM.
puc. 3).

[Tocne Boimomaenust 300 smox oOy4eHHE MPEKPaIaeTcsi, OJHAKO BbI €T0
MOXETEe MPOJOJKUTh, HOKUMAs KJIABUIILY «YUUMCS», IPUYEM IIPU KaXJIO0M HaxKa-
TUU ITOM KJIABUIIM Tporiecc oOyuenus npomisercs eme Ha 300 smox. Obparure
BHUMAaHHE, YTO HYXHOE€ KOJIMYECTBO 3mox oOydeHus (Hampumep, 1000 BMecTo
300) Mo>xHO 3a7aTh O HayaJia mnpoiecca 00y4ueHus.
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Puc. 3. I'padmueckoe oToOpakeHue mporecca 00ydeHus CeTH
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Puc. 4. B pexxume «IIpoBepkay» MOKHO CPaBHUTH KelaeMble BbIX0O/IbI ceTu d1
C €ro JICMCTBUTEIbHBIMU BBIXOJaMH Yy 1

Ecnu ommbka oOyueHust He OyJI€T CHUXKATHCS, HAKMUTE KHOMKY «3aKpPbITh)
YW HayHUTE mpouecc o0ydeHus 3aHOBO. JlOOMBIIMCH CHMIKEHUSI MaKCUMAaJIbHOMN
omubOku oOydeHusi, Hanpumep, A0 0,01, 3akpoiite rpaduyeckoe H300paKeHUE
(Ha>kaTHEeM KJIaBUIIN «3aKphITh») U MepeBeauTe nporpammy B pexkum «IIposep-
ka». Haxmurte kHOmKy «CKONMMpoBaTh M3 OOYy4aIOUIMX MPUMEPOB», a 3aTeM —
KHOMKY «Bbrauciantey». B nosiBuBmemcsi okHe (puc. 4) Bbl MOYKETE CPaBHUTH Ke-
naembie BbIxonbl ceTH (d1) ¢ Tem, 4To HacuuTanm OOy4YEHHBIH BaMH TMEPCENTPOH
(yl). Hanpumep, kak BHUIHO W3 MEPBOW CTPOKH, BMECTO TOTO, YTOOBI BBIIAThH



2x1=2, nepcentpoH orBeTws: 2x1=2,0901. Omubka oOyueHUs €; Ha ITOM

npumepe coctaBuiua: |2,0902 —2\ =0,0902, yTo B mpoueHTax (OTHOCUTEIBHO MAK-

CUMAJIBHOTO 3HAUYCHUS BBIXO/Ia ceTu max(dl) =27 COCTAaBJISICT:

%9702 x100% =1,003%.

AHAJIOTUYHO MOXKHO MNOoACUYNTATh OIIII/I6Ky 06yquI/IH Ha BTOPOM IIPUMCPC:
4,0617 —4|

x100% = 0,002%, 3aTeM Ha TpeTheM U T.I., @ 3aT€M BbIOPATh MaKCH-

MajJbHYIO MO BCEM IMPUMEpPaM OTHOCUTEIbHYIO OIIMOKY OOy4YeHHUs MepCenTpoHa.
3HaueHue 3TOM OMMOKM MOXKHO YBHUJIETh B HIDKHEN yacTu padouero okHa: 1,05%.
[Tocne Toro, kak Bel HalIIM MakCHUMaIbHYIO OIMIUOKY O0yUYeHUS MEepPCenTpo-
Ha, HAXMUTE KiaBuiry «COpOCUTh NpUMEphI», a 3aTeM — KiaBuily «Jlo0aBUTH
CTPOKY» BBEAMTE IpPUMEpP, KOTOPOro HE OBUI0O B O0O0ydYarolleM MHOXECTBE:
2x5=10, nocne 4ero Ha)KMHUTE KHOIKY «BbIUUCIATD.
OtBet n3zo0paxkeH Ha puc. 5. Omudka 00600menus €, cocrasuna 0,93%.
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Puc. 5. CeTb oTBeTHIA, UTO ABAXKIBI IISATH OyAeT mpumepHo 9,9074

Bonee xopommmx pe3ynbTaToB MOXKHO JOOUTHCS, BOCIOJIB30BABIINCH CIEI-
cTBUeM u3 TeopeMbl ApHonpaa — KommoropoBa — Xext-Hunbcena (popmysibt
(3.23), (3.24) [1]). [ToacTaBnsist B popmyiy (3.23) [1] umciio BXOAHBIX HEHPOHOB
N, =2, 4ACJI0 BBIXOJHBIX HEMPOHOB N » =1 ¥ KONMMYECTBO OOYYAIOIIUX TPUMeE-

poB O =18, moiydum OIIEHKY HEOOXOUMOTO KOJIMYECTBA CHHANITUYECKUX CBS3CH

HEUPOCETH:
348<N,, <4l.

[Tpumenenue dhopmynsl (3.24) [1] maet omeHKy HEOOXOIUMOTO KOJTHMYECTBA



CKPBITBIX HEMPOHOB:
L2<N<13,7.

Kak BHUIAUM, HHTCPBAJI JOIIYCTHUMBIX 3HaueHU N IMOJIYUHJICA BCCbMa IIHUPO-
KHM. BLI6CpCM 3HaueHue N IMOCCPCANHC ITIOJIYUYCHHOT'O HHTCPBaJia:

N:1,2+13,7 7
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Puc. 6. Ctpykrypa cetn ¢ ceMbl0 HEMPOHAMH CKPBITOTO CJIOS
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Puc. 7. I'padpuueckoe oToOpakeHue npoiiecca 00ydeHus: CETU C CEMBIO
HEUPOHAMHU CKPBITOTO CJIOS

BepnyBmce B pexkum «lIpoekTupoBaHUE CETH», YBEIMYUM KOJIUYECTBO
HEHPOHOB CKPBITOTO CJIOST 0 ceMu (puc. 6). 3aTem, BBITIOJIHAS OOYYECHHE CETH



(puc. 7) 1 IpoBEpKyY ee MPOTrHO3UPYIOIINX CBOMCTB, MMOJIy4aeM 3HAUUTEIbHO OoJjiee
XOpOILIUI pe3ysbTaT, NPUBEACHHBIA Ha pUC. 8 U pUC. 9, U3 KOTOPBIX BUAHO, YTO
omunOka o0y4yenus cetu €, cHusminach 10 0,33%, a ommOka 0000IIEHUs £, CHU-

suiack 10 0,11%.
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Puc. 8. Pesynbrar paboThl ceTu ¢ 7-10 HeHpOHAMU CKPBITOTO ciost. Ommbka
o0yuenus cocraBuia: €; = 0,33%
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Puc. 9. Pe3ynbrat paboThl CETH C 7-10 HEHpOHAMU CKPBITOTO cJiosi. Omnoka
00001menus cocrtaBuna: e, =0,11%



N B 3akimoueHune, HAXKMUTE KHONKY «Bprancints u okpyriuth». Pe3ynbraT
oynet cnegyromum: 2x5=10,0. Kak momHute, 3T0T0 NpuMepa He ObLIO B 00y4a-
IOIEM MHOeCTBe MpuMepoB. [lepcenTpoH cam «goragancs», CKOJBKO Oyner
JBAXK]IBI [ATh, OJIECTSIIE TPOSIBUB CBOM 0000IIIal0N1e CBOMCTBA, KOTOPHIE OH YHa-
CJIeIOBaJI OT CBOETO MPOTOTHUIIA — YEJIOBEUECKOro mo3ra [1].

B nporpamme «Heiipocumynsitop» mnpeaycMoTpeHa BO3MOXKHOCTh OOMEHa
naHHBIMU ¢ TpuiiokeHueM Microsoft Excel. Jlns atoro B pexxumax «OOyueHue,
«[Iposepka» u «IIporHos3» umerotcst kHonku «3arpy3uth u3 Excel-daiina» u «Ot-
npasuth B Excel-daiin». bnarogaps aToMy, nuMeeTcsi BO3MOKHOCTh HCIOJIb30BATh
penaktop Microsoft Excel, B 4acTHOCTH — TOTOBUTH B HEM OOydYarOIIHE M TECTH-
pyIoIIre IpUMEPHI, a TakkKe 00pabdaThiBaTh pe3yIbTaThl HEHPOIIPOTHO30B, UCIIOb-
3ys rpadudeckre Bo3MoxkHOCTH Microsoft Excel.

Hanpumep, MHOKECTBO 00yYarOUIMX MPUMEPOB TaOIUIbl YMHOKEHUS, IPU-
BEJICHHOE Ha pUC. 2, MOXKHO OBLJIO MPEeABapUTEIBHO OATOTOBUTH B pefakrope Mi-
crosoft Excel (cm. puc. 10), a 3atem 3arpy3uth ero B nporpammy «Heipcumyis-
Top» B pexkume «O0ydeHrne» HaxkaB KilaBuiy «3arpy3uth u3 Excel-¢aiinay.
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Puc. 10. MHOxkecTBO 00yYaromux NpuMepoB TaOIULbI YMHOXKEHUS
Ha 2 1 Ha 3, MOATOTOBJIEHHOE B peaakTope Microsoft Excel

Pexum «IIpornos» ornuuaercs ot pexuma «IIpoBepka» tem, 4To B HEM HE
TpeOyeTcsi yKa3bIBaTh JKEJAeMbIi BBIXOJIHbIE CUTHaNBI mepcentpoHa. CooTBeT-
CTBEHHO, HE BBIYUCIISICTCS M Pa3HHUIA MEXK]Y XKEJTaeMbIMU U JEHCTBUTEIbHBIMU
3HAYEHUSIMH (IIOTPEIIHOCTh). B 3TOM pexkrme nmepcenTpoH BBIMNOJHSIET MPOTHO3U-
POBaHUE — BBIYUCIISAET BHIXOAHBIE 3HAUYCHHUS, HCII0JIb3YsI BBOJIMMBIE MOJIb30BATEIEM
KOMITOHEHTBI BXOJTHOT'O BeKTOpa X.

Bosnee moapoOHyI0 HHCTPYKIMIO TT0 padoTe ¢ nmporpammoit «Heitpocumyis-
TOP», @ TAKXKE MPUMEPHI €€ IPUMEHEHUS ISl PEIICHUS] ITUPOKOTO Kpyra MpakTH-



YECKHUX 3aJ1a4 Bbl HalijieTe B kHurax [1] u [2].
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