[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®UO: NoktnoHosa OkcaHa [eHHanbeBHa MHUHOB PHAYKM POCCM“
[lomxHOCTb: NpopeKTop no y4ebHoi pabote
[Jlata nognucanus: 21.09.2023 18:08:49

Yaukanseii nporpammibiii B 1€ PATTEHOE rOCY 1apCTBEHHOE Or0IKETHOE 0Opa3oBaTeibHOE

0b817ca911e6668abb13a5d426d39e5f1c11eat@le%‘g§&fﬁaéﬁﬁgf5g%[ero O6pa3083HI/l$I

«lOro-3anaaublit rocy 1apCTBEHHBII YHUBEPCHTET
(FO3I'Y)

Kadeapa nnpopmaunonnoii 6esonacroctu

YTBEPKIARS oot
ﬂpopelggpjvo yueOHoii pabore
o~ O.I'. JlokTHoHOBa

« /37/»9{ - (O -2003 1.

MaremaTuueckue npodieMbl ofecneyeHus UH(POPMALIMOHHOM
0e30macHOCTH

MeToauyeckue yKasaHus 1O BBINOJHEHUIO MPAKTHUECKHX PAabOT
o AMCUMITHHE «MaTtematuueckue nmpodsieMsl 0OecrieyeHus
MH(OPMALMOHHON GE30MaCHOCTH » JUIsl CTY/ICHTOB HAIPABJICHUS
noaroroBku 10.04.01 «Mupopmanmonnas 6e30macHOCTb

Kypck 2023




YK 004.773.5

CocraBurenu: JloOpuia B.I1.

Perntensent

Kanaunat TeXxHM4eCKUX HayK, AOLEHT Kadeapbl
uH(opmanmonnoi 6e3onacuoctu A.JI. MapyxieHko

MaTemaTndeckue nmpoodJjieMbl odecrieyennsi nHGOpMaAIMOHHOM
0€30MacHOCTH:  METOAMYECKME  yKa3aHWs MO  BBINOJHEHUIO
npakTudeckux pador / FOro-3am. roc. yH-T; cocrt.: B.II. Jo6puna. —
Kypck, 2023. — 19 c.: bubauorp.: c. 19.

ConepxaT cBeleHHUS MO BompocamM (POPMHUPOBAHUS Yy CTYJICHTOB
3HAHMHM B 00JacTM  MPUKIAAHBIX  MaTeMaTUYeCKUX  3ajad
nH()OpMAlIMOHHON OE€30MacHOCTH, a TaKXKe pa3BUTUA B IIpoliecce
OOy4YeHUsI CUCTEMHOTO MBIIIJICHUS, HEOOXOIUMOTO JJis PEUICHUs 3a1a4
yIpaBJieHUs! B 001acTh UHGOPMALIMOHHOM 0€3011aCHOCTH.

Mertoaruueckre ykKa3aHHs MO BBINOJIHEHUIO MPAKTUYECKUX paldoT
o JTUCIUTIIIAHE «MareMatudeckre MpooiIeMbl oOecTeueHus
nH()OpMaIIMOHHON 0€30MacHOCTHY» MpeAHa3HayeHbl ISl  CTYACHTOB
Harpasienus noarotoBku 10.04.01 «Mudopmanmonnas 6e30MacHOCTDY.

TekcT neyaTaercsi B aBTOPCKOW peaKuu
[ToamucaHo B meyaTh . ®opmat 60x84 1/16.
VYen newat. . Ya.—um3a.a. JTupax 50 sk3. 3akas
becniarHo.
FOro-3amaansiii rocy1apcTBEHHBIN YHUBEPCUTET.
305040, r. Kypck, yi. 50 net Oxts6psi, 94.



[TPAKTUYECKAS PABOTA Nel

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3apauya Ne 1. Haiitu ypaBHEHUE IPpsIMOii, MPOXOASIIEH yepe3 ABE TOUKH.

HOMGp BdpHaHTa TOLIKI/I, 3aJaHHBIC KOOpANHATAMU

1 A(2,5), B(0,3)

A(2,-5),B(1,3)

A(-2,5), B(4,3)

A(-2,1), B(-2,3)

A(3.,5), B(0,3)

A(1,5), B(0,5)

A(2,2), B(0,-3)

A(2,0), B(0,3)

O ONO|OT B WIN

A(2,-2), B(-1,3)

=
o

A(2,5), B(2,3)

3agaya Ne 2. Haiitu ypaBHEHHE INIOCKOCTH, POXOISIIEN Yepe3 TPU TOUKH.

Howmep BapuanTa KoopanHaTe! BeplIiH MHOTOYTOJIbHUKA.

1 A(-1,-1, -1), B(0,4, 2), C(5,1, 2).

A(1,0, 3), B(1,4, 2), C(4,3, 0).

A(-1,2, 3), B(0,4, 3), C(5,4, 0).

A(-1,-1,-1), B(04, 4), C(5,1, 0).

A(1,0, 5), B(1,4, 3), C(4,3, 4).

A(-1,2, 3), B(0.4, 3), C(5,4, 3).

A(-1,2, -1), B(0,4, -1), C(5.,4, 2).

A(1,0, -2), B(1 4, -3), C(4,3, -1).

OO NO(OTBW N

A(-]-!-la 4)7 B(0:4) 4)5 C(5919 5)

=
o

C(5,1,2), 1(4,-2,4), E(1,-3, 1).

3agaua Ne 3. HauepTuTh B KOOPAMHATHOW IJIOCKOCTH OOJACTh PEIICHHIMA
HEPABEHCTBA.

Howmep BapuanTa HepaseHncTBo

1 2Xx+4Xy>3

2 X—5Xy>2




—-x—y<5

5xx—y<4

2Xx+3Xy>1

—2xx+4xy>1

—xX+y<6

x—3Xy<7

O|o|INO|OB~ W

x+y<3

[ER
o

—x+3Xy>5

3anaua Ne 4. Haueptuth rpaduk 1anHHON QyHKIIHH.

Howmep BapnanTa DyHKIMS
1 1,ecin x > 0;
y = sign(x) =4 0,eciu x = 0;
—1,ecniux < 0.
2 yzsgn(x)z{l,eanxZO;
—1,ecau x < 0.
3 _ {1, ecau x > 0;
0,ecin x < 0.
4 _ {1, ecau x = 0;
Y=1 0,x<0.
5 y = sign(x — 3)
6 y = sgn(x + 2)
7 _{1,ecn1/1x+4>0;
~ l0,ecinx +4 <0.
8 _{1,ec111/1x—520;
" |0,eciux —5<0.
9 y =sign(x + 2)
10 y = sgn(x — 6)

3ameuanue. J[J11 BbINOTHEHUS J1A0OPATOPHOU PaOOTHI TIOCTATOYHO 3HAHUMN
IIKOJIbHOW MaTeMaTUKu. MaTepuan HeoOXO0IUM JIJIsl BBIMOJTHEHUS TOCIIETYOITNX
pabor.




I[MPAKTUYECKAS PABOTA Ne2

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3agaya Ne 1. Vcnonbe3yd reoMerpudyeckuii MeToj, oOy4eHHs] HAaCTPOUTH
OJTHOCIIOMHYIO HEWPOHHYIO CeTh JUIsl yKa3aHHOW (YHKIMH TpH MOIXOASIIEH
(bYHKITUN aKTHBAIIH.

Howmep BapuanTa DOyHKIUA

1 Jlornyeckas pyHKIMS AUIBIOHKITUY.

Jlornyeckast QyHKIUSI KOHBIOHKITUH.

Jlornyeckas QyHKIMS UMIUTMKALIHH.

Jlornueckas @ynkius «mtpux e depayr.

Jlornueckas @yHkius «crpenka [lupcay.

Jlornueckas Q)YHKHI/I}I JAU3BIOHKIONWH B 6I/IHOJIHpHOM cJly4dac.

Jlornueckas (1)YHK]_II/I}I KOHBIOHKIIMH B 6I/IHOJIHpHOM cily4dac.

Jlornueckas (1)YHK]_II/I}I HUMIIIMKallu1 B 6I/IHOJIHpHOM cJIy4dac.

OO |NO(OTB~Ww N

Jlornueckas ¢ynkuusa «wmrtpux leddepa» B OunosspHom
ciydae.

=
o

Jlornueckas ¢yHkuus «ctpenka Ilupca» B OunossipHomM
cily4ae.

3agaya Ne 2. [TogoOpaTh MOAXOAAIIYI0 HEHMPOHHYIO CETh W IMPOBECTH €&
oOydeHrne TEOMETPHUECCKHM METOJOM IS 3aJadd paclio3HaBaHWS BHYTPECHHEH
00J1IaCTH BBIITYKJIOT'O MHOTOYTOJIbHUKA ¢ YKa3aHHBIMH BEPIITMHAMMU.

Howmep BapuanTa KoopanHaTe! BepliiH MHOTOYTOJIBHUKA.

1 A(-1,-1), B(0,4), C(5,1), A(4,-2), E(1,-3).

A(1,0), B(1,4), C(4,3), 1(2,1), E(-1,3).

A(-1,2), B(0,4), C(5,4), 1(4,2), E(1,-3).

A(-1,-1), B(0,4), C(5,1), [i(4,-2).

A(1,0), B(1,4), C(4,3), 4(2,2).

A(-1,2), B(0.4), C(5,4), A(4,2).

A(-1,2), B(0,4), C(5.,4).

A(1,0), B(1,4), C(4.,3).

OO N0 |WIN

A(-1,-1), B(0,4), C(5,1).

=
o

C(5,1), 1(4,-2), E(1,-3).




[TPAKTUYECKAS PABOTA Ne3

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3apaua Ne 1. [IpoBectu oOydeHue 0HOCIONHOM HEUPOHHOU CETH ISl YKa3aHHOM
GbyHKIUY 110 IpaBuTy Xeboba.

Howmep BapnanTa DyHKIMA

1 Jlornueckas ¢ynkuusa «wmrtpux leddepa» B OunosspHom
ciydae.

2 Jlornyeckas ¢yHkuus «crpenka Ilupca» B OunossipHom
cilydae.

Jlornueckas ¢)YHK]_II/I}I JAU3BIOHKINH B 6I/IHOJIHpHOM clIydac.

Jlornueckas ¢)YHK]_II/I}I KOHBIOHKIIMH B 6I/IHOJIHpHOM cily4dac.

Jlornueckas ¢)YHK]_II/I}I UMIIIMKallu1 B 6I/IHOJIHpHOM cy4dac.

Jlornyeckas @yHkius «crpesnka [lupcay.

Jlornueckas @ynkius «mtpux leddepayr.

Jlornueckas Q)YHKHI/ISI KOHBIOHKIIHH.

O 0N OTA~ W

Jlornyeckas QpyHKIMS AUIBIOHKITUH.

10 Jlornyeckast PyHKIMS UMIUTMKAIINAN.

3apaua Ne 2. [IpoBectu oOydeHHe OJHOCIONHON HEUPOHHOW CETH ISl YKa3aHHOM
GyHKUIMHU 110 paBuily Xeb60a B MaTpUuyHOUM Gopme.

Howmep BapnanTa DyHKIMA

1 Jlornueckas pynkuus «crtpenka [Tupcay.

Jlornyeckas PyHKITUS UMIUTMKAIIHAN.

Jlornueckas pyukims «utpux [leddepay.

Jlornyeckas QyHKIMS AUIBIOHKITUH.

Jlornyeckast yHKIUSI KOHBIOHKIUU.

Jlornyeckast QyHKIUSI UMIIJIMKALMK B OUTIOJISIPHOM CIIyYae.

Jlornyeckas QyHKIMS AUZBIOHKIIMU B OUMOJISIPHOM cCllydae.

O INO|OTBWIN

Jlornyeckas ¢yHkuus «crtpenka llupcay B OumnossspHOM
ciydJae.

9 Jlornueckast yHKIMS KOHBIOHKIIMY B OMIOJISIPHOM ClTyyae.

10 Jlornueckas ¢ynkiusa «mrtpux llleddepay B OunomspHom
ciydae.




[TPAKTUYECKAS PABOTA Ne4

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3agaua Ne 1. [IpoBectu oOydeHre OJHOCIONHON HEUPOHHOW CETH JUIsl YKa3aHHON
¢dbynkimn no npasuity Pozen6narra.

Howmep BapuanTa DOyHKIUA

1 Jlornyeckast QyHKIUSI UMITMKALIMKA B OUTIOJISIPHOM CJIyYae.

2 Jlornueckas ¢ynkuusa «mrtpux llleddepa» B OunonspHom
ciydae.

3 Jlornyeckas QyHKIMSI KOHBIOHKIIMU B OMIOJISIPHOM ClTydae.

4 Jlornueckas ¢yHkuus «crpenka Ilupca» B OunossipHom
ciyyae.

3) Jlornyeckas QyHKIMS AUIBIOHKIIMU B OUMOJISIPHOM ClTydae.

6 Jlornyeckast QyHKIUSI KOHBIOHKITUH.

7 Jlornueckast QyHKIIHUS UMIUTUKAITUH.

8 Jlornueckas pyukims «tpux [leddepay.

9 Jlornueckas @yHkius «crpenka [lupcay.

10 Jlornueckast QyHKIMS TU3BIOHKIINH.

3apaua Ne 2. [IpoBectu oOydyeHHE OJTHOCIONHON HEHPOHHON CETH ISl YKA3aHHBIX
JAHHBIX B BHJI€ TAOJHIIBI C MTOMOIIBIO TCEBAOOOPATHBIX MATPUIL ISl JIMHEWHON
GyHKIIMM aKTUBAIIUU.

Howmep BapuanTa TabanyHOe 3amaHue JaHHBIX
1 X, X, X, y
1 1 0 1
2 1 3 2
2 2 -1 3
0 2 3 2
2 X, X, X, y
0 1 0 2
3 1 1 1
2 -2 -1 2
0 1 -1 2
3 X X, X5 y
1 0 0 1
2 0 3 2




10




[MPAKTUYECKAS PABOTA Ne5

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3agaua Ne 1. [IpoBectu 0OydeHHE OJTHOCIONHON HEUPOHHOW CETH AJI1 YKa3aHHON
B 3a7aue Nel maGopaTopHoit paboTer Ne3 (yHkiuu mo anroputmy Bumgpoy-Xodda
npu ¢« =03 u £=03.

3apaua Ne 2. [IpoBectu oOydyeHHe OJTHOCIONHON HEHPOHHON CETH ISl YKA3aHHBIX
JTAHHBIX B BHUJIe TaOnuIBl B 3amade No2 jmabopaTopHoil paboThl Ne3 ¢ mMOMOIIbIO
anroputma Buapoy-Xodda c anantuBHbIM 1marom ooydeHust npu £ =0,3.



I[TPAKTUYECKAS PABOTA Ne6

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3apaua. [IpoBecTn o0O0yuyeHMe accCOUMATHUBHOW NaMSTH, €CJIM 3TO BO3MOXKHO,
HNOJIXOSAIIMM CIOCOOOM B KaXKIOM U3 JIBYX NpeJjiaraeMbIX BapUaHTOB 3aJayu.
[Tpu HE0OXOIMMOCTH MOXKHO MPOBECTH HOPMHUPOBAHHE BEKTOPOB.

No BapHaHTa NQ 3aJa4uu BXOI[HBIG BCKTOpa BBIXOI[HBIC BCKTOpa
1 a) (1,1,0,1,1,0) (1,0,0)
(0,0,1,0,0,0) (0,1,0)
(0,0,0,0,0,1) (0,0,1)
6) (1,-1,1-1) (1,1,0)
(-1,1,-1,1) (0,0,1)
2 2) (1,0,1,0) (1,1,0)
(0,1,0,1) (0,0,1)
6) (1,1,-1-1,1,1) (1,0,0)
(-1,1,-1,1,1,1) (0,1,1)
3 a) (1,1,0,1,1,0) (1,-1-1)
(1,0,0,0,1,1) (-1,1,-1)
(0,1,1,0,1,0) (-1,1,1)
6) (1,1,-1,1) (1,0,1)
(1,-1,-1,-1) (0,1,0)
4 2) (1,1,0,1) (1,-1,1)
(1,0,1,0) (-1,1,-1)
6) (1-1,1,-1,1,1) (0,1,0)
(-1,1,1,-1,1,1) (0,1,1)
5 2) (0,1,0,1,0,0) (1,0,0)
(1,0,1,0,1,0) (0,1,0)
(0,0,0,0,0,1) (0,0,1)
6) (1,1,1,-1) (1,0,1)
(-1,1,-1,1) (0,0,1)
6 a) (1,1,0,1,1) (1,0,0)
(0,1,1,0,0) (0,1,1)
(0,0,1,0,0) (0,0,1)
6) (1,1,-1,1) (1,0,1)
(1,-1,1,1) (0,1,0)
7 a) (0,1,0,1,0,0) (1,0,0)
(0,0,1,0,1,0) (0,1,0)
(1,0,0,0,0,1) (0,0,1)
6) (-1,1,-1,1) (1,0,1)
(1,-1,1,-1) (0,1,0)
8 2) (1,0,1,1,1,0) (1,-1-1)




(1,1,0,0,0,0) (-1,1-1)
(0,1,0,0,0,1) (-1,-1,1)
6) (-1,-1,-1,1) (1,0,0)
(1,-1,-1,-1) (0,1,0)
9 a) (0,1,0,1,0,0) (1,0,0)
(1,0,0,0,1,0) (0,1,0)
(0,0,1,0,0,1) (0,0,1)
6) (-1,1,1,1) (1,0,0)
(1,-1,-1,-1) (0,1,0)
10 a) (0,1,0,1,0,1) (1,0,0)
(1,0,0,0,1,0) (0,1,0)
(0,0,1,0,0,1) (0,0,1)
6) (-1,1,-1,1) (1,0,1)
(-1,-1,-1,-1) (0,1,0)




I[TPAKTUYECKAS PABOTA Ne7

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3apaua 1. CocraBuTh O0YYAMONIYIO TIPOTPAMMY OTHOCIOWHOW HEHPOHHOH CETH,
UHTEPIPETUPYIONIEH BPEMEHHOM psll, ¢ 6 BXOAHBIMU U OJIHUM BBIXOJIHBIM
Heliponamu. [lapameTpsl oOywaroiieil mporpammel: mar oO0ydenus o < (0,0401),

npeamnoiaraemMas TO4YHOCTh E = 0,01, BpEMEHHOM mar At =0,1, Ha4aJbHbII MOMEHT
t,=0, JuuHa oOywaromeid cepun T =1000. 3HaueHUA BPEMEHHOIO psa
BBIYUCIISIFOTCS 110 TaHHOW BPEMEHHOU (PYHKIIHUH.

No BapuanTa Bun BpemenHol GyHKIMH
1 y(t)=t+sint
2 y(t) =t +cost
3 y(t):t+25in%
4 y(t) =t —sin 2t
5 y(t) =t —cost
6 y(t) =t —4sin 3t
! y(t) :é+sin(t+2)
8 y(t) = % +cos(t — 2)
| y(t) = % +sin( 3t + 2)
10

y(t) =t+2cos%

3amaua 2. [IpoBectu 00yueHre HEUPOCETH JISI TOTO K€ BPEMEHHOTO psijia C
aJanTUBHBIM 11aroM ooyueHusi. CpaBHUTH BpeMsi OOy4EeHUS CeTel B ATUX 3ajavax
C TIOCTOSTHHBIM IIIaroM OOy4YEHUS U C aJJalITUBHBIM II1arOM O0y4YEHUS.



[MPAKTUYECKAS PABOTA Ne8

Bapuant paGoThl CTyI€HTOM BBIOMpPAETCS 1O HOMEPY MO CIUCKY TPYIIIBI.
[Ipu BBIMOTHEHUU PabOTHI CIEIYET MPUBOAUTH BCE TAIbl BHIMOIHAEMON paboTHI,
HEOOXOJUMBIA  TEOPETUYECKUM Marepuan JUisi OOBSICHEHUS IPOBOIUMBIX
BBIYHCIICHU, 000CHOBAHUE JIEIIAEMbIX BBIBOJIOB.

Ha tutynsHom nucrte npuBectu cnenyromue nqanusie: O3V, kadenpa UB,
npeaMeT, HoMep padoTel, HOMep BapuanTa, MO cryaeHTa, HOMEp TpPYIIIIHI,
IIOANUCH, TAHHBIE O IPOBEPSIOIIEM.

3amaya 1. CoctaButh OJIOK cXeMy U OOYy4Yarollyl0 MPOrpamMMmy ABYXCIOWHOU
HEHPOHHOW CETH, MHTEPIPETUPYIOICH BPEMEHHON psJl, IO aIrOpuTMy 00paTHOTO
pacripocTpaHeHus omuOku. B cetn 6 BXOIHBIX U OJUH BBIXOJHON HEUPOHBI, B
CKPBITOM CJIO€ YHMCJIO HEUpOHOB B3ITh He Oozee 10. IlapameTprl oOydarormieit
nporpamMmbl: mar olyudeHus « e (0,050,1), mpennonaraeMas TOYHOCTh £ = 0,01,
BPEMEHHOM mar At=0,1, Ha4aJbHBIH MOMEHT t, =0, JuIMHa oOydJarouiel cepuu
T =1000. 3HaueHUsI BPEMEHHOIO psJa BBIYUCISAIOTCA IO JAHHOW BPEMEHHOMU
(GyHKUIHU.

No BapuanTa Bun BpemenHol GyHKIMH

1

y(t) =t+ ZCOS%
2

y(t) = % + cos(t — 2)
3 y(t) :é+sin(t+2)
4 y(t) :é+sin(t+2)
> y(t) = % +sin(3t+2)
6 y(t):t+25in%
7 y(t) =t —cost
8 y(t) =t +cost
9 y(t)=t+sint
10 y(t) =t—sin 2t

3apaya 2. IIpoBectu oOydeHHE TOHM K€ caMOM HEMPOHHOW CETHU ISl TOTO JKE
BPEMEHHOTO psiia C aJaNTHBHBIM maroM ooydeHusi. CpaBHUTH BpeMs OOy4deHUS
CeTell B 3TUX 3a/1adyax C MOCTOSIHHBIM IIaroM OOYYEHHS W C aJlallTUBHBIM I1aroM
oOy4eHus.



KOHTPOJIBHBIE BOITPOCHI U1 3AIIIMTHI
INPAKTUYECKHUX PABOT

IIpakTuyeckas padora Ne 1 « DyHKIIMM aKTUBAIIMA HEHPOHHBIX CETEI»

ook wnE

0

AKTHUBallMOHHOW (pyHKIIMEN Ha3bIBACTCS

Matpuuynoe ymHoOkeHHuE XW BBIYUCISAET

AxTuBanoHHast GyHKIIUS TPUMEHSETCS IS

3HaueHNe aKTUBAIIMOHHON (PYHKIIMU SBISETCS

Yro Takoe (PyHKLHS aKTUBALUH B KOHTEKCTE HEMPOHHBIX CETEH?

Kakue ocHOBHBIE TUTIBI (DYHKIMN aKTUBALIMU UCTIOJIB3YIOTCSI B HEHPOHHBIX
cersx?

Kak BpIOpaTh moaxoasuryto pyHKIIMIO aKTUBAIIUH 711 KOHKPETHOM 3a7aun
MAaIIMHHOTO 00yuYeHus?

Kakue npeumyniecTBa 1 HEJOCTATKU y pa3HbIX (YHKIUN aKTUBAL[UHN?

Kak ¢QyHkuMy akTuBaluuu BIHAIOT Ha Mpolecc OOy4eHHs HEHpOHHOU
cetu?

10.Kakue HOBEIE ¢)YHK]_II/II/I dKTHBalluN1 ObLIH MMpCaACTaBJICHbI B IIOCJIICAHHUC

roabl 1 KaKUC IIPCUMYIICCTBA OHU HMEIOT?

IIpakTuyeckas padora Ne 2 «['eomerpuueckuidi Meron o00y4yeHUs
HEUPOHHBIX CETEN»

1.

S hkown

~

B kakoMm ciiyqae MHOTOCTIOMHBIE CETH HE MOTYT MPUBECTU K YBEIMUCHUIO
BBIYHUCIUTEILHON MOIIIHOCTH 10 CPABHEHHIO C OJTHOCIIOMHON CETHIO?
Cetblo 0€3 0OpaTHBIX CBSI3EH HA3BIBACTCS CETh

AKTHUBanMoOHHasi (QYHKIIMS HA3bIBACTCS "CKUMAIOIICH", eciu

CioeM HEMpOHHOM CETH Ha3bIBAE€TCSI MHOYKECTBO HEHPOHOB

Kakue cetn XxapakTepu3yroTcsi OTCYTCTBUEM MaMSITU?

Uem xapakTepu3yeTcsi TeOMETPUUYECKH MeToj O0OydeHUs HEHMpPOHHBIX
ceTei?

B ueM cocTouT oOCHOBHas Uesi TEOMETPUIECKOTO METOIa O0yICHUS?
Kakue WHCTpyMEHTHI M KOHIICMNIIMU MCHOJIb3YIOTCS B T€OMETPUUECKOM
MeTo/ie 00yUYeHUsI HEHPOHHBIX CETEH?

Kak reomerpuyeckuii MeTos; 0Oy4eHHUs] OTIMYAETCS OT JIPYTMX METOJIOB
oOy4eHHsl, HapuMep, TPaAUEHTHOTO CITycKa?

10.Kakne mnpeumyliecTBa M OTPAHUYCHHUS UMEET TCOMETPHUUYECKHA METO[I

oOy4eHMs] HEUPOHHBIX ceTen?

IIpakTuyeckas padora Ne 3 «lIpaBmio Xe60a oOydeHUST HEHPOHHBIX

ceTen»
1.

2.

Uto B HauOONbINIEH CTENIEHU BIMUSET HA PE3yibTaT pabOThl HEHPOHHOU
ceTu?
UYto siBisieTcs riaaBHBIM pe3yiibTatoM Po3enOiarra?



N o

9.

Kakyro mapaaurMy MCKyCCTBEHHOT'O MHTEIUIEKTa pEalnu3yloT HEHPOHHBIE
cetu?

K ueMy npuBOIUT OTKa3 KOMIIOHEHTa (HEHpOHAa WM CHHANTHYECKOU
CBSI3U) ceTU?

Urto takoe [IpaBuiio Xe60a B KOHTEKCTE O0yUCHHUST HEUPOHHBIX CETEH?
Kaxk copmynuposano IlpaBuino Xe66a?

Kaxkoe npeanonoxenue jexxut B ocHoBe [IpaBuia Xe66a?

Kakum oOpazom IlpaBuno Xe606a Moauduumpyer Beca CBSIZeH MEXIY
HEHpOHaMH?

B kakux ciay4asx v mpu Kakux ycinoBusix npumensiercs [IpaBuio Xe66a?

10.Kakue mpeumymiectBa u orpanuueHusi umeer I[lpaBuno Xe6Oa B

KOHTCKCTC o6yquH$1 HeI/IpOHHBIX ceTen?

IIpakTuyeckas padora Ne 4 «[IpaBuno Pozebnarra. [lceBmo oOpaTHbie

MaTpHUILIbI»

1. Yto  HeoOXOauMO  CHadajla  BBIOJIHUTH  JJI1  PETPECCUOHHOMU
UJEHTU(PUKAIIMY JTUHEHHBIX HEMPEPHIBHBIX CUCTEM yIpaBICHUSA?

2. B xakoMm cimydae MaTpuIia BXoJa JUCKPETHOW MOJCIH YIIPaBICHUS OyaeT
paccuuThIBaTHCS 00JIee MPOCTO?

3. Uro Oymer mpeAcTaBisaTh Cco0OM  MaTpuila perpeccopoB  IpH
pEerpeccuOHHON UIEHTU(PUKAUY HETPEPHIBHON CUCTEMBI YIIpaBICHUs?

4. I3 kakoro YypaBHEHHs OIPEACIAIOTCS OIICHKU MAaTPHUIl JAUCKPETHOU
CUCTEMBI yIIPaBJICHUSA?

5. Kakoit Tun wmonaynsiuu OOBIYHO TPUMEHSIETCS TpPH JIUCKPETU3AIUU
HEMPEPHIBHON CUCTEMBI yIIPABICHUA?

6. Uro Takoe IlpaBuio Po3eOmarra B KOHTEKCTE OOYUYCHHS HEHUPOHHBIX
ceTein?

7. Kak popmynupyercs IIpasuio Pozebnarra?

8. B uem orimume [IpaBuna Pozebnatra ot IIpaBuna Xe66a?

9. Uro Takoe nceBmooOpaTHas MaTpuiia?

10.Kakum 00Opa3om MceBI000paTHbIE MaTPHIIBl MCIONB3YIOTCS B KOHTEKCTE

oOy4eHMs] HEUPOHHBIX ceTen?

IIpakTuyeckas padora Ne 5 «Anroputm Bunpoy-Xoddar»

1.
2.
3.

o 0k

Teopus 00yuenus X»006a moapa3zymeBaer:

B anroputme oOyuenus X»60a mpeanonaraercst o0yueHue

B anroputme X»500a BenuurMHa WU3MEHEHUS! CHHONTHYECKON CBSI3H MEXKY
JByMSI HEHPOHAMH 3aBUCUT OT?

KaxoB npunnmn padotsl anroputma Buapoy-Xodda?

Kaxkoii Tun 3agau pemaer anroput™ Buapoy-Xodda?

Kakue miaru BkirogaeT B ceOsi mpoiiecCc oOydeHHUsI C HUCIOJIb30BaHUEM
anroput™ma Buapoy-Xodda?

Kakue npeumyiectBa umeer anroput™ Buapoy-Xodda no cpaBHeHUto ¢
JPYTUMU METOIAMH 00yUY€HUS HEUPOHHBIX CETEi?



Kakune Moryt ObITh MpoOJIeMBl WM OTPAHUYCHHSI TPU HCIOIH30BAHHUH
anroput™ma Buapoy-Xodda?
Kakum 00pa3oM MpOUCXOTUT KOPPEKIUS BECOBBIX KOI(PPHUIIMCHTOB B
anroput™me Buapoy-Xodda?

10.B kakux oOnactax nmpuMenseTcs anroput™ Buapoy-Xodda?

IIpakTuyeckas padora Ne 6 «OOy4eHNE aCCONMATUBHON TTAMSITH

ook wbdE

~

Kakas mamsates Haubosee TOUHO yAepKHUBaeT HHGOPMAITUIO:

Kakas mamsTh sSBISICTCS caMOi CUJIBHOM M ITpeo01a aroIiei:
OcMBICIIEHHOE 3alIOMHMHAHKUE JOCTUTAETCS 3a CUET?

UTto Takoe accolMaTUBHAs MaMITh B KOHTEKCTE HEHPOHHBIX CETEH?
Kakum 006pa3oM mpoucxoauT 00ydeHne acCOIMAaTHBHON MaMsITH?

Kakue MeTo bl CIIONB3YIOTCS 111 YCTAHOBJICHHST aCCOIIMATUBHBIX CBS3EH
B HEMPOHHOW ceTH?

Kaxkast posib CHHaNITHYECKHUX BECOB B OOYUCHUHU aCCOIMATHBHON TTaMsITH?
KakoBbl mnpeuMymiecTBa MCIIOJIB30BAHUSI aCCOLIMATUBHOM MaMsITH B
pelIeHNH 3a71a4 MAITHHHOTO 00y4eHUS?

CyImecTBYIOT Jd OrpaHUYEHUs] WM TPOOJIEMbl TMPU HMCIOJIH30BAHUU
aCCOIMaTUBHOM MaMsITh?

10.B kakux 001acTIX MPUMEHSETCS 00yUeHUE aCCOIMATUBHON MaMSITH?

IIpakTuyeckas padora Ne 7T«AnropurM oOpaTHOrO pacHpoOCTpaHEHUs

OIHO0K»

1. YUTo camoe rnaBHOE [JOJMKHO npoaymMmatb pPYKoOBOACTBO TpU
Knaccudukaumm aHHbIX?

2. Kako#t ¢akrop Hambosiee BaK€H ISl TOTO, YTOOBI OBITH YBEPEHHBIM B
YCIIEITHOM 0OecTieyeHNH 0€301aCHOCTH B KOMITAHUN ?

3. Urto Takoe moJIUTUKHN 0€30MacHOCTH?

4. Yto Takoe airoput™M OOPATHOTO PACIPOCTPAHEHHUS OIIMOOK M KaK OH
paboraet?

5. Kakne KOMIOHEHTHI BKIIIOYAeT B ceOsi HEMpOHHAS CEeTh MPU MPUMEHEHUHU
aJITOpUTMa 00PAaTHOTO PACTIPOCTPAHEHUS OITHUOOK?

6. Kak BBIYMCHISIOTCS TPaJIWCHTHl OIMMMOKA B aJlTOPUTME OOpPaTHOTO
pacrpocTpaHeHus OnO0K?

7. Kakum 00pa3oM KOpPPEKTUPYIOTCS BECOBblE KO3(P(PULMEHTHI HEUPOHOB B
aJITOPUTME 0OPATHOTO PACTIPOCTPAHEHUS OMTUOOK?

8. Kakue ¢aktopel MOryT mnoBmuSTh Ha 3(PGHEKTUBHOCTH aJITOPUTMA
0o0paTHOTO pacpOCTPaHEHUS OMTHOOK?

9. Kakue mpoOiemMbl MOTYT BO3HUKHYTH TPHU HCIOJIB30BAHWH aJTOpPUTMA

0o0paTHOTO pacpOCTPaHEHUS OMTHOOK?

10.Kakpie BO3MOKHOCTH W OIPAaHMYCHHS HMEET aJlfTOPUTM OOpPaTHOTO

pacnpocTpaHeHus OMUOOK?



IIpakTuyeckas padora Ne 8«Heiipocetn B mMporHo3upoBaHUU BPEMEHHBIX

PATOB»
1.
2.

B W

CocraBasromye BpEMEHHOTO psiia CIEAYIOIIHe

[Ipouienypa BbIpaBHHBAaHHA BPEMEHHOTO psifa BKIOYaeT B  cels
CJIEAYIOIIUE ITAIIBI

B xauecTBe nmokasaTener TOUHOCTH MOJEIN UCITOIb3YIOT CIIEIYIOIINE
Kakne 0coOEHHOCTH BpPEMEHHBIX PSIOB JENal0T MPOTHO3UPOBAHUE
CJIOKHOU 3ajaueii?

Kakpme Tumbl HEHPOHHBIX CETEd  IIUPOKO  MCHOJB3YIOTCS UL
IIPOTHO3UPOBAHUS BPEMEHHBIX PAIOB?

Kakum 00pa3oM HellpoHHBIE CETH 00padaThIBAIOT IOCIIENOBATEIBLHOCTD
3HA4YEHUH BPEMEHHOTIO psaa?

KakoBsl  marm  mpoumecca  0oOydeHHMs  HEHpOHHOW  ceTH A
MPOTHO3UPOBAHUS BPEMEHHBIX PSAIOB?

Kak olLeHHBaeTcss KayecTBO IMPOTHO30B, IOJYYEHHBIX C MOMOILBIO
HEWpoceTen Il BPEMEHHBIX PSAIOB?

Kakue (akToppl MOryT MOBIMATH HAa TOYHOCTh MPOTHO3UPOBAHMUS
BPEMEHHBIX PSAIOB C UCIIOJIB30BAaHUEM HEMPOCETEN?

10.B kakux 00JacTIX MPUMEHSIOTCS HEHPOHHBIE CETH ISl MPOTHO3UPOBAHUS

BPEMEHHBIX PAIOB?

IIpakTuyeckas padora Ne 9«IlocnoitHoe 00ydeHrE HEMPOHHBIX CETEN»

1.
2.

o s w

BXO0AHBIM CJ10€M CETH Ha3bIBACTCS

MOXHO JI1 NOCTPOUTH OJHOCIOWHYIO HEHPOHHYIO CETh C OOpaTHBIMH
CBSI3SIMU?

Certn psAIMOTO pacpOCTPAHEHHS - ITO?

Uto npencrapnseT coboi MmocaoitHoe 00ydeHne HEUPOHHBIX CETEH?
KakoBa cTpykTypa U KOMIIOHEHTBI HEUPOHHOW CETHU IIPU MCIOJIb30BAHUU
MOCJIOWHOTO OOyYEHHUS?

Kak npoucxonut nepenaya curHaia Brepesn 1 o0paTHOE paclpoCTpaHeHHE
OIIMOKH B MOCIOWHOM 00y4eHUU?

Kakue meTonbl UCTIONB3YIOTCS JUIsl O0YyUEHHsI KaKJIOTO CJIOsSi HEHPOHHOMN
CETH MPHU MOCIONHOM O0yUEHUU?

Kakue mpeumylectBa HMMEET MOCIOWHOE OOy4YEeHHE IO CPaBHEHUIO C
JPYTUMU METOIAMH 00yUYEHUS HEUPOHHBIX CETEi?

Kakue BO3MOXHBIE NpOOJEMBI MOTYT BO3HUKHYTh MPH TMOCIOHHOM
0Oy4eHHH HEUPOHHBIX ceTei?

10.B kakux cdepax npuMeHsaeTcs MocaoHoe 00yYeHre HEMPOHHBIX CETEei?

IIpakTnueckas padora Ne 10«IloctpoeHre HEHPOHHBIX CETEH B CUCTEME
MATIIAB»

1.
2.

Cetu ¢ 0OpaTHBIMH CBSI3SIMU ITO?
Kaxkast pons cucremsl MATLAB B nocTpoeHHN HEHPOHHBIX CETEU?



Kakum 00pa3oM MOXXHO cO3[aBaTh M HAacTpauBaTh HEUPOHHBIE CETH B
MATLAB?

Kakue ¢hyukiuu u uHCTpyMeHTHI ipeaoctaBisieTr MATLAB niist paboThl ¢
HEUPOHHBIMU CETIMU?

Kakne BO3MOXHOCTM €CTh Il BU3yalu3allMd W aHajiu3a HEHPOHHBIX
cereli B MATLAB?

CyliecTByIOT JIM TOTOBBIE MMAKEThl WM OMOIUOTEKH [JIsi PabOThI C
HelipoHHbIMU ceTsiMu B MATLAB?

Kakum ob6pazom MATLAB nopaepxkuBaer oOydeHHE W aJalTalyio
HEHPOHHBIX CETEH?

Kakue 0COOEHHOCTH M OrpaHWYEHUs CYLIECTBYIOT IPU MOCTPOCHHH
HelipoHHbIX ceTeil B MATLAB?

B kakux cdepax wWIM TPUIOKEHUSX HUCIHOIB3YETCS TOCTPOCHHE
HEHUPOHHOTO 0JIOKA BBIPAOOTKH KITHOUEH?

10. CriocoOHOCTH K BOCIIPOU3BEICHUIO MPOIIIOTO OMbITa — 3TO?

IpakTnueckas padora Ne 11«IlocTtpoenue HelpoHHOTrO OJIOKa BBIPAOOTKHU
KJIFOYEel CUMMETPUYHOTO MU(PPOBAHUSA 10 KOPOTKOMY KOJTY»

1.

2.

w

o

Kakne omepanmum TPUMEHSIOTCS OOBIYHO B COBPEMECHHBIX OJIOYHBIX
AITOPUTMAX CUMMETPUIHOTO MU(POBAHMUSA?

Kak wHa3piBaeTcss KOMOWHANMS HECKONBKUX TIOAPSA TPUMECHEHHBIX
OpPOCTHIX  WHM(POB, JAOLMX B  pe3yjdpraTe 0Oojiee  CIOXKHOE
npeoOpazoBanue?

Anroputm 'OCT 28147-89 siBnsieTcst

KakoB pasmep BxomHoro Oioka oOpabarbiBaeMod HWH(OpMaUu MpU
ucnosb3oBanuu anropurma 'OCT 28147-897

Urto npeacTaBisieT co00il HEMPOHHBINM 070K BRIPAOOTKHU KITFOUEH?

Kakue Tumbl HEMPOHHBIX CETEH MOXXHO HCHOJIB30BaTh JJISl CO3JAHUS
HEHPOHHOI0 OJIOKA BBIPAOOTKH KITHOUEH?

Kakast ponp HelipoHHOro OJj0Ka BBIPAaOOTKH KJIIOUEH B CHUCTEMax
G poBaHUS WK ayTEHTU(UKAIIN?

[lo kakuM MNpUHLKIIAM MPOUCXOAUT MPOLECC OOyYEeHHsS] HEUPOHHOIrO
0Ji0Ka BBIPAOOTKH KITFOUEC?

Yro MOXKET TOBIMITHP Ha KAaueCTBO KIFOUCH, BBIpAOATHIBAEMBIX
HEHPOHHBIM OJIOKOM BBIPAOOTKH KITFOUEH?

10.Kakme mpeuMyImiecTBa W BO3MOXKHBIE  MPOOJEMBI  CONMYTCTBYIOT

WCITOJIb30BAHUIO HEUPOHHBIX OJIOKOB BHIPAOOTKH KITFOUEH?
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