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1 TIlosicHUTEJBLHAA 3ANMUCKA

1.1 Ilenp u 3a1aun JUCIUILIMHBI.

Ilenp nuCHMIUIMHBI — HPUOOpPETEHUE 3HAHUM
HEHPOCETEBBIX TEXHOJIOITMH; U3y4EHUE MPOrPaMMHBIX CPEACTB Ul IIOCTPOCHHUs HEHUPOCETEeH, a
TAK)KE U3Y4YCHUE UX apXUTEKTYP.

3ajayu JUCHMIUIMHBL. W3Y4YEHHE TMOHATUHHOIO amnmapara JIUCHUIUIMHBI, OCHOBHBIX
TEOPETUYECKUX IIOJOKEHUH M METOJOB, IPUBUTHE HABBIKOB IPUMEHEHMSI TEOPETHYECKHUX
3HAHUH I pELICHUS TEOPETUYECKUX 3a/1a4.

B 00JacTH HEWPOHHBIX CETeH u

1.2 TlepeueHb mIaHUPYEMBIX PE3yIbTATOB O0YUECHHUS IO AUCHUIUIMHE, COOTHECEHHBIX C
WHAWKATOpaMH JOCTHKEHUSI KOMIIETCHLIUN:

KoMmnerennus
(Koa 1 HAaMMEHOBaHUE)

HNuaukaropsbl
KOMIIeTeHIU i
(Ko ¥ HAMMEHOBAHUE)

Pe3yabTarnl 00yyeHus

1IK-5 — Criocoben | [IK-5.1 - 3HaeT CTpykTypy U | 3Hamb: CTPYKTYpPYy H COCTaB padboT
MOJICIIMPOBATh TPUKJIAIHBIC | COCTAaB pPabOT MO aHaIM3y | MO aHAITU3y MPEIMETHBIX
(Ousnec)  mporecchl | | IPEAMETHBIX oOyiacteid u | obmacTed U MOJEIMPOBAHUIO
peMETHYI0 00J1aCTh. MO/JICIIMPOBAHUIO NPUKIAJHBIX (OU3HEC) MPOLECCOB
HPUKIIAIHBIX (Ouznec) | HHGOPMAIIMOHHBIN CUCTEMBI.
IPOIIECCOB
MH(}OPMaLOHHBIN
CHCTEMBI.
IIK-5.2 - Ymeer npoBOIuTh | Ymems: IIPOBOJUTH aHanus3
aHau3 NPEIMETHBIX | MPEIMETHBIX o0acTeid,
oOmacTeif,  MOJAEIMPOBATH | MOJCIUPOBATH MIPUKJIATHEIC
MIPUKJIATHBIC (6busnec) | (busHec) MPOIIECCHI
MIPOIIECCHI MH(POPMALMOHHBIA CUCTEMBI.
UH(OPMAIMOHHBIN
CHCTEMBI.
I1K-5.3 - Bmaneer | Bradems: HaBbIKAMU — aHalIn3a
HaBBIKAMU aHam3a | MPeAMETHBIX o0acTeid,
PEIMETHBIX obracrtel, | MOJIETHPOBAHUS TPUKIIATHBIX
MOJICIIUPOBAHUS (6busnec) MPOIIECCOB
IIPUKIIAIHBIX (OuzHec) | nH(GOPMALIMOHHBIN CUCTEMBI.
IPOIIECCOB
UH(OPMAIMOHHBIN
CHCTEMBI.
IIK — 6 - Coocoben | [IK-6.1 - 3m»aer wmerons! | 3name.: METOBI HACTPOMKH,
HACTPauBaTh, HACTPOWKH, TIOPSAAOK W | OPSIOK W MEPOTPHUATHS IO
AKCILTYyaTUPOBAThH U | MEPOTPHUATHS 1O | PKCIUTyaTallil ¥ COIPOBOXKIECHHIO
COIIPOBOXKIATh OKCILTyaTaI[iH U | ”HQOPMAITMOHHBIX ~ CHUCTEM |
UH(POPMALIMOHHbBIE CHCTEMBI | CONTPOBOXKICHUIO CEpBHUCOB.
Y CEPBUCHI. WH()OPMAIMOHHBIX  CHUCTEM
U CEpPBHCOB.
11K-6.2 - Ymeer | Yuems: OpPTaHW30BBIBATH
OpTraHU30BBIBATH HAaCTPONKY, OKCIUTyaTallUl0 W
HACTPOWKY, OKCIUTyaTaluio | COMPOBOKICHNE
U COMPOBOXACHNUE | UHOOPMALIMOHHBIX ~ CHUCTEM U
WHQPOPMAIIMOHHBIX CHUCTEM | CEpBHUCOB.

Y CEpPBHCOB.




IIK — 6.3 - Bmaneer | Bradems: HaBBIKAMH YIIPABICHUS
HaBBbIKAMH ynpasienus | konpurypanueit UC u cepBucos B
koHurypamueit WMC  wu | mporecce SKCIUTyaTaluu,
CEpPBHCOB B  IpOIECCE | pelICHUs npobiem U
SKCIUTyaTallid,  PEHICHUs | KOHCYJIbTUPOBAHUS

npoosem U | TIoJIb30BaTesell HPOPMALMOHHBIX
KOHCYJbTUPOBaHUS CUCTEM U CEPBHCOB.
II0JIb30BaTENEN

MH(OPMALIMOHHBIX  CHUCTEM

Y CEPBUCOB.

1.3 MecTo AMCUUIUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

Hucuurummna «llpumeHenne HeWpoHHBIX ceTeil B nudpoBoil  TpaHchopmanmu
OpraHu3al» OTHOCUTCS K BAPMATUBHOM YacTu OJ10Ka AUCHUILIMH 110 BBIOOPY Y4eOHOIO IUIaHa.

Hucuurumna «llpumeHeHnne HeWpoHHBIX ceTeil B nudpoBoil  TpaHchopmanyu
OpraHu3ali» HMMEeT CBOEH Lenbio NMpHOOpeTeHHe 3HaHWH B 00JAcTH HEHpOHHBIX ceTed U
HEHPOCETEBBIX TEXHOJIOIMH; U3yYEHUE MPOrPaMMHBIX CPEACTB IS ITIOCTPOCHHUs HEHUPOCETEN, a
TAK)K€ U3YUYECHUE UX apXUTEKTYP.

B nporecce u3yueHuss TUCHUILIMHBI CTYAEHTHI IPUOOPETAIOT HABBIKM IO BBIOJIHEHHUIO

MHCTAUIALUI IPOrpaMMHOIO M allapaTHOro 00eCreueHMs A1l MOJICIUPOBAHUS U IPUMEHEHUS
UCKYCCTBEHHBIX HEWPOHHBIX CETe Ha OCHOBE COBPEMEHHBIX CHOCOOOB W  METOJIHK;
IIPAKTUYECKMMH HAaBBIKAMM 10 NPUMEHEHHMIO COBPEMEHHBIX HMHCTPYMEHTAJIBHBIX CPEACTB IS
IIPOCKTUPOBAHUS U PEAN3ALMN UCKYCCTBEHHBIX HEUPOHHBIX CETEH.
B pesynbrare ocBoeHus aucuumiiuHbl «llpuMeHeHue HeWpOHHBIX ceTedl B LU(POBOH
TpaHchopMalMK OpraHu3anun» GOPMHUPYIOTCS 3HAHUS, YMEHHS U BIaJCHHs, HEOOXOAMMBIE IS
BBITIOJIHEHMS CIIENYIOIINX BUIOB AesTenbHOCTH: «lIpennumninoMuas npaktuka», «BelonHeHne u
3alllMTa BBITYCKHOM KBATU(PHUKAMOHHON pabOTHI ».




2  CTpykTypa IHCHMILIMHBI

OO6mas Tpya0€MKOCTh JUCITUIUIMHBI COCTABIISIET 4 3.€., 144 akajmeMruecKux Jaca

CTpyKkTypa IMCUMILIMHBI 1JI 04HOI opMbl 00yUeHHsI

O0beM TUCHUIUIMHBI B ()OpME KOHTAKTHOW PaOOThI OOYYAIOIIMXCS C TEIarorH4eCKUMHU
paboTHUKaMu W (WJIM) JTUIIAMHU, IPUBJICKACMBIMH K pealn3aiuyd 00pa3oBaTeIbHOW MPOrpaMMbl
HA WHBIX YCIIOBUSX, P MPOBEICHUN YICOHBIX 3aHSITHIA:

Cemectp . KonuuectBo
Tun yuyeOHBIX 3aHATUN
9acoB
7 Jlekun 24
7 [TpakTrueckue pabOTHI 32
Bcero: 56

O06beM TUCHUIUTMHBI (MOTYIIsI) B OopMe caMOCTOSTEIbHON pabOThl 00YIAFOIITUXCS
cocraBisieT 88 akaJeMHUYECKHX YacoB.




3 Copnep:xanue nucuumiinibl «IIpuMeHeHue HePOHHBIX ceTeil B HUGPOBOii
TpaHc(hoOpMaLHU OPraHUu3alum»

Ne

HaumenoBanme pa3jaena
JTUCIHHUILINHEI

Conep:xkanue

Tema 1. OcHOBHBIE HOJIOKEHUS
TEOpPUH HCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

OO6nacTi NMpUMEHEHHs] UCKYCCTBEHHBIX HEWPOHHBIX
cereil. buonornueckuii HeipoH. CrpykTypa H
CBOMCTBa HCKYCCTBEHHOT'O HEWpoHa.
PaznoBugHoCTH HCKYCCTBEHHBIX HEWPOHOB.
Knaccudukanus HCKyCCTBEHHBIX HEUPOHHBIX CETEH
u ux cpoiictBa. Teopema KommoropoBa— ApHoiibja.
Pabora Xext-Hunbcena. CneactBusi U3 TEOpPEMBI
KoamoropoBa—ApHonbaa—Xext-Humnbcena.
[TocTaHOBKAa M BO3MOJKHBIE IYTH PELICHUS 3aJa4d
0o0y4eHHs HMCKYCCTBEHHBIX HEWPOHHBIX CETeH:
oOyueHHe C yduTeJeM, aJropuT™M OOpaTHOro
pacmpocTpaHeHus] OMMOKHU; o0yueHue 0e3 ydures.
Hacrtpoiika uuncna HEHWpPOHOB B CKPBITHIX CIIOSIX
MHOTOCJIOMHBIX HEHPOHHBIX CETe B IpoIEecce
oOyueHusl. AJTOpUTMBI COKpaIlleHHUS.
KoHCTpyKTHBHBIE aITOPUTMBI.

Tema 2. OcHOBHBIE KOHIIEIIINHA
MCKYCCTBEHHBIX HEUPOHHBIX
ceTeil.

IlepcentpoH. MHOrocIoMHbIN MEPCENTPOH.
Heiiponnble cetn paanaibHBIX 0a3MCHBIX (PYHKIHIA.
BepositHocTHas HeiiponHass cerb. (000IIeHHO-
perpeccuoHHas HEWpoOHHas ceThb. HelipoHHbIE ceTH
Koxonena. Heliponnsie ceTu BCTPEYHOTO
pactipoctpanenus. Heliponnsie cetn Xonduiaa.
Heiliponnsie cetn XsmmuHra. JlByHampaBiieHHas
acCOLIMaTUBHAs IIaMsATh. Kackannbie
VCKYCCTBEHHbIE HEHPOHHBIE CETH.

Tema 3.
HEHPOHHBIE
MMUTHUPYIOLIUE
€CTEeCTBEHHBIX
CETeH.

HckyccTBeHHBIE
ceTy,

CBOMCTBa
HEHPOHHBIX

Cern alalTUBHON PE30HaHCHOMH TEOpUH
(Ha3Ha4YeHWe, ONMCaHWe, CTPYKTypa, OOy4YeHue,
npuMeHeHne). KOTHHTpOH W HEOKOTHUTPOH
(Ha3Ha4YeHWe, ONMCaHWe, CTPYKTypa, oOydeHwue,
IpUMEHEHHUE).

Tema 4.
HCKYCCTBEHHBIX
ceTen.

[IpumeHeHne
HEHUPOHHBIX

[IpencraBnenue 3a7a4u B
aoruyeckoM Oaszuce. Ilpumenenue
MO/JICITUPOBAHUSI: CTaTUYECKUX

KJaccu(uKanuy, anmnpoKCUMAIUH byHKLHH,
KJIaCTepHU3allii, BPEMEHHBIX pSIOB, JIMHEHHBIX
IUHaMHAYeCcKnX o00bekToB. OOmme cBeaeHUs o
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTBAX U CHCTEMAX
MOJIETUPOBAHMSI HCKYCCTBEHHbBIX HEHPOHHBIX CETEH.
XapakTepUCTUKH  COBPEMEHHBIX  MPOTPAMMHBIX
CPEACTB U CHUCTEM MOJICIIMPOBAHUS MCKYCCTBEHHBIX
HEUpOHHBIX  cereir.  OOmme  cBeaeHUs |
xapakrepuctuku nakera Neural Networks Toolbox
cucteMel MATLAB. IlpumMepsl uHCIONB30BaHUS
naketa Neural Networks Toolbox mnpu pemenun
3a1a4: Kiaccu(UKalny, anmpoKCUMaIii (yHKITHIA,
MIPOrHO3UPOBAHMUS 3HaYeHUI npoiecca,
ABTOMATHYECKOTO BBIJCIICHUS LIEHTPOB KIIACTEPOB.
Hcnonp3oBanue cpensl Simulink s moctpoenus u

HEWPOCETEBOM
HUHC s
00BEKTOB,
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| BHU3yaJIN3al[M1 UCKYCCTBEHHBIX HEMPOHHBIX CETEH.




4 OoOpasoBaTeabHbIe TEXHOJOTHH.
OO0pa3oBaTe/ibHbIE TEXHOJIOTUM:

Jis mpoBeneHUs YYEOHBIX 3aHATHH TIO0 JUCHUIUIMHE HWCIIONB3YIOTCS Pa3IuIHbIC
oOpa3oBaTenbHble TexHOJMOTWU. Jlyig opraHu3anuu ydeOHOro mpoiecca MOXKET ObITh
UCIIOJIb30BaHO JJICKTPOHHOE 00y4eHUE U (MITH) TUCTAHIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH.
5 OueHka IIAaHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI
5.1 Cucrema oueHuBaHMSsI

®opMa KOHTPOJISI Makc. K0J1M4ecTBO 0AJJI0B
3a oxny Bcero
padorty
Texymuil KOHTPOJIb:
- OIpoC S bannos S bannos
- BBITIOJIHEHUE CAMOCTOSTEIILHOM 10 6annos 10 6annos
paboThI
- BBIIIOJIHEHUE MPAKTUYECKUX padboT 5 6annos 35 bannos
- KOHTpoJIbHas paboTa B hopme 10 bannos 10 6annos

KOMIIBIOTCPHOI'0 TCCTUPOBAHUA

[IpomexyTouHas aTTecTanus 40 6annos
(Bauem c oyenxotr)
HToro 3a cemectp 100 6annos

IToy4eHHBIM COBOKYITHBIN PE3yJIbTAT KOHBEPTUPYETCS B TPAJAULIMOHHYIO LKAy OLICHOK U B
mKaxy oreHok EBpormeiickoli cucteMsl iepenoca 1 HakoruieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM € TabIULIEH:

100-6ammpHast TpamonHas mxana [kana
IKanxa ECTS
95— 100 A
8394 OTIMYHO B

68 — 82 XOpOLIO 3aYTEHO C

56 — 67 D

50 _55 yJIOBJIETBOPUTEIHHO E

20— 49 FX
019 HEYIOBJIETBOPUTEIHEHO HE 3a4TEHO =
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5.2 Kpurtepuu BbICTABJIeHHUS OLEHKH MO THCIMIJIHHE

Banany/
HIxkana
ECTS

Onenka o
JTUCIHUIIINHE

Kputepun oneHKH pe3yJbTaTOB 00y4eHHsl 110
AMCHMILINHE

100-83/
A.B

oTinaHo/
3a4TEHO

BricTaBisiercs 00y4aroneMycsi, €Cii OH TITyO0KO H
MPOYHO YCBOWJI TEOPETUICCKUHN U TPAKTHYCCKUIN
MaTepuall, MOXKET MPOJAEMOHCTPHPOBATh ATO HA 3aHATHUIX
U B XOJI€ IPOMEKYTOYHOM aTTeCTAIINH.

OOyyaromuiicsi KICYEPIBIBAIOIIC U JIOTHYECKH CTPOHHO
u3J1araeT yueOHbI MaTepual, yMEeT YBI3bIBATh TEOPHIO C
MPaKTUKOM, CIPABIISCTCS C PELICHUEM 3a/1a4
podeCcCHOHAIBHOM HAPABICHHOCTH BHICOKOTO YPOBHS
CJIOKHOCTH, IPAaBUJIBHO O6OCHOBBIBaeT IIPUHATBIC
pelieHusI.

CB000/IHO OpUEHTHPYETCS B YUeOHOI U
npodecCHOHATIBHOM JTUTEpaType.

OneHka no JUCHUILTMHE BBICTABIISIOTCS 00yUaromemMycs ¢
Y4€TOM PE3YJIBTATOB TEKYIEH U IPOMEKYTOUHON
aTTeCTaluu.

Komniereniuu, 3aKkpeniénnple 3a JTUCUUILTMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKUI».

82-68/

xoporo/
3a4TEHO

BeicTraBnsercs o0yyaromemMycs, €CIIM OH 3HAeT
TEOPETUYECKUN U IPAKTUYECKUN MaTEpHas, FpPaMOTHO U II0
CYILIECTBY M3JIaraeT €ro Ha 3aHATHUSAX U B XOJI€
IIPOMEXYTOYHOM aTTecTalluy, He JOIyCKasl CYILIECTBEHHbIX
HETOYHOCTEH.

OOyuaronuiics IpaBUIbHO IPUMEHSET TEOPETUUECKHE
ITOJIOYKEHUS [TPU PEIICHNUN TPAKTUYECKHX 3a/1a4
npo¢ecCHOHATLHON HAaNPaBIEeHHOCTH Pa3HOTO YPOBHS
CII0)KHOCTH, BJIaJIeeT HEOOXOIMMBIMHU ISl 3TOTO HaBBIKAMU
U IpUEMaMU.

JlocTaTOYHO XOpOILIO OPUEHTUPYETCS B yUEOHOM U
npogeccuOHALHOMN JINTEpaType.

OneHka no JUCHUILIMHE BBICTABIISIOTCS o0ydaronemMycs ¢
y4€TOM PE3YJIBTATOB TEKYIEH U TPOMEKYTOUHOU
aTTECTALlUN.

Komnerenmuu, 3akpeni€HHble 3a AMCUUTIIMHOM,
c(OpPMHUPOBAHBI HA YPOBHE — «XOPOIIMI1Y.

67-50/
D,E

yIIOBJIETBOPH-
TENbHO/
3a4TEHO

BeicTaBisiercs o0yyaromemycs, €cii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUI U ITPAKTUYECKUI MaTepuall,
JIOIYCKAET OT/AEIbHbIE OMINOKY MPH €ro U3JI0KEHUHU Ha
3aHATHUAX U B XOJ€ IPOMEXYTOYHOM aTTECTALINH.
OOyuaromuiicss UCTIBITHIBACT ONpPEIEIEHHBIE 3aTPYAHEHUS
B IPUMEHEHHNH TEOPETUYECKUX IMOJI0KEHUN ITPU PEILICHUH
MPAKTUYECKHX 33/1a4 MPO(heCCHOHAIBHONW HApaBIeHHOCTH
CTaHapTHOT'O YPOBHS CIIO)KHOCTH, BJIAJCET
HEOOXOAUMBIMU JJISl 3TOT0 Oa30BBIMH HABBIKAMU U
NpUEMaMHU.

JIeMOHCTpHUpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JIUTEPaTypHl 110 AUCIUIIIVHE.
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banabl/ Ouenka no Kputepun oneHKH pe3yJbTaTOB 00y4eHH sl 110
Ilkana AUCHHILTAHE AUCHHILTHHE
ECTS
OreHka 1Mo JUCHHUIUIMHE BBICTABISIOTCS 00YJaIOIEMYCS C
y4E€TOM pe3yJIbTaTOB TEKYIIEH U MPOMEKYTOTHOH
aTTeCTallUu.
KommnereHiyu, 3akperiéHHbIe 3a JUCIUTUIMHON,
c(OpMHPOBAHBI HA YPOBHE — «IOCTATOUHBINY.
49-0/ HEyJIOBJIETBOpHUTEN | BricTaBnsieTcss o0ydaromemMycs, eClid OH He 3HaeT Ha
F.FX bHO/ 0a30BOM ypOBHE TEOPETUUECKHUI M MPAKTUICCKUI
HE 3a4TEHO MaTepHall, J0MycKaeT rpyobie ONIMOKU TPU €ro

W3JI0)KEHUH Ha 3aHATHSAX U B XOZ€ IPOMEXKYTOUHON
aTTeCTAIlHH.

OOy4aronuiicsi HCIIBITHIBAET CEPbE3HBIC 3aTPYAHCHUS B
MPUMEHEHUH TEOPETUUECKUX TOJIOKEHUH MTPH PEeLICHUN
MPaKTHYECKHX 3a]1a4 MPO(EeCCHOHANBHON HAIPABICHHOCTH
CTaH/IapPTHOTO YPOBHS CIIOKHOCTH, HE BIIaAEET
HEOOXOJMMBIMH JUIS ATOTO HaBBIKAMU M TPUEMaMHU.
JleMoHCTpHpYET (pparMeHTapHbIC 3HAHUS YIeOHOH
JUTEPATYPHI IO AUCIHIUIAHE.

OueHka 1o JUCHUILIMHE BBICTABIAIOTCS 00yJaromeMycs ¢
y4ETOM Pe3yJIbTaTOB TEKYIIEeH U MPOMEKYTOUHON
aTTeCTaINH.

KommeTeHiu Ha ypoBHE «I0CTaTOYHBIIY, 3aKPETIEHHBIC
3a IUCUUIUINHON, HE C(OPMHUPOBAHEI.

5.3 OueHouHble cpeacTBa (MaTepHAJIbI) AJ5 TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTECTALUM 00Y4YAIOIIMXCS N0 JUCHHILIHHE.

IIpumepHBIE BONPOCHI HA KOMNIBIOTEPHOE TECTHPOBAHHE!

Komnerenmus IIK-5: IIK-5.1, IIK-5.2, I1IK-5.3.

1. Tlo xakuM MPUHITUIIAM CTPOSATCSI HICKYCCTBEHHbIE HEUPOHHBIE CeTU?
e B coOTBETCTBUM C TPHUHIIMIIAMU OpraHU3alud U (YHKIIMOHUPOBAHUS OHMOIOTHYECKUX
HEHUPOHHBIX CETEM,

e [lo mpuHIIMIIaM U MpaBUIaM MAaTEMAaTUYECKOM JIOTUKH,

e B COOTBeTCTBMM MPHUHIUIIAMH HCKYCCTBEHHOTO WHTEJUIEKTA W TEOPHUH TMPHUHSATHUS
pELIEHU.
e Ha ocHOBE MPUHIIMIIOB UMUTAITAOHHOTO MOJIEITUPOBAHUSI CIIOKHBIX CUCTEM
® U IIPOIIECCOB.
2. Ko u xorga npeaioxkui mepByro MOJIeNb HelpoHa?

VY. Makxkanox (W. McCulloch) u V. ITutrc (W. Pitts) B 1943 1.
J1. Xe66 (D. Hebb) B 1949 r.
®. Pozenbmart (F. Rosenblatt) B 1957 r.

. Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.

3. Kro u korna BriepBbIe POk IpaBriTa 00y4eHHsI NCKYCCTBEHHON HEUPOHHOU ceTh?
e V. Makkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 1.

J1. Xe66 (D. Hebb) B 1949 r.
®. Pozenbmarr (F. Rosenblatt) B 1957 r.
. Xsro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 r.

4. Kro u korga pazpaboTan NpUHIUIBI OpraHu3aluy 1 PYHKIIMOHUPOBAHUS NIEPCENTPOHOB?
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VY. Makxkanox (W. McCulloch) u V. ITutrtc (W. Pitts) B 1943 1.
J1. Xe66 (D. Hebb) B 1949 .

®. PozenbOmnart (F. Rosenblatt) B 1957 1.

. Xsro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 r.

5. Kro u xorna pa3zpaboraia KOTHUTPOH?

VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1.
J1. Xe66 (D. Hebb) B 1949 1.

@. Pozenbnart (F. Rosenblatt) B 1957 r.

K. ®ykymmuma (K. Fukushima) B 1975 .

6. Kro u xorma mpensoxun HeWpoceTeBble MOesd, oOydarolieiicss 6e3 yduTens Ha OCHOBE
caMOOpraHu3aiuu?

VY. Maxkkanox (W. McCulloch) u Y. ITuttc (W. Pitts) B 1943 r.
J1. Xe66 (D. Hebb) B 1949 .

®. PozenoOmart (F. Rosenblatt) B 1957 r.

K. ®ykymmuma (K. Fukushima) B 1975 r.

7. Kroun KoTaa co3aall aallTUBHYIO PE30HAHCHYKO TCOPUIO U MOJCIIN HeﬁpOHHLIX ceTel Ha ee

ocHoBe?

1. V. Makxkanox (W. McCulloch) u V. ITutrrc (W. Pitts) B 1943 r.
2. JI. Xe06 (D. Hebb) B 1949 1.

3. ®@. Pozenounart (F. Rosenblatt) B 1957 r.

4. K. ®@ykymmma (K. Fukushima) B 1975 1.

8. Kakumu cBoiicTBaMHu O6J'Ia,Z[aIOT HCKYCCTBCHHBIC HeﬁPOHHLIC cetu?

o0y4eHne Ha OCHOBE MPHUMEPOB

U3BJCUCHUE 3HAYMMOW HMH(MOpPMALIMM H  3aKOHOMEPHOCTEH W3 M30BITOYHBIX M
3aIIyMJICHHBIX JJAHHBIX

00001IIeHIE TPEABIAYIIETO OIBITA

aIalTUBHOCTH K M3MEHEHHIO YCIIOBHHA (DYHKIIHOHUPOBAHHS

o0y4eHHe Ha OCHOBE MPEIEICHTOB (IPHMEPOB)

MIPOCTOTA  JIMHI'BUCTHUYECKOM  MHTEpPIpPETAlMd  CTPYKTYpbl CETH M 3HA4YECHUM
CHHAIITUYCCKUX BECOB HeﬁpOHOB CETU

ObICTpast CXOJMMOCTb IIPU PELICHUH ONTUMM3AMOHHBIX 33134
MaJjioe YKUCIIO0 HUKIIOB U JUIMTEIbHOCTH BPEMEHU 00y4eHHUs

9. B uem 3akirouaercs 3a1ayda KiiacTepu3aiim?

3ajava KiacTepu3allud COCTOMT B YKa3aHUM INPUHAUIEKHOCTH BXOJHOro o00pasa,
MPEJCTaBICHHOTO BEKTOPOM IPU3HAKOB, OJAHOMY MJIM HECKOJIBKHUM IpEIBAPUTEIHHO
OTpe/IeNIEHHBIM KJIaccaM.

[Ipu pemeHun 3agauM KjacTepU3allMUd OTCYTCTBYET O0Oydaromiasi BHIOOpKAa ¢ METKaMu
KiaccoB. PemieHune 3amauM  KJAcTepU3alMM OCHOBAHO Ha YCTAHOBJICHMM MOJO0US
00pa3oB U pa3MemIeHUH OJIM3KUX 00pa30B B OJIMH KJIACTED.

3amadyeil KIacTepU3allUU SIBJISETCA HAXOXKIEHUE PELIEHUs, KOTOpPOE YA OBIIETBOPSET
CHCTEME OTpPaHMYEHUH W MaKCUMU3HMPYeT WIM MUHUMM3HPYET LIEJIEeBYIO (QYHKIIHIO.
3anaveil KiacTepu3aliy SBISETCS pacyeT TaKOro BXOJHOTO BO3JIEHCTBUS, MPU KOTOPOM
CUCTEMA CJIEYET IO JKETAEMOM TPACKTOPUH, AUKTYEMOU 3TATTOHHON MOJIENBIO.

10. B yeMm 3akirouaeTcs 3azgada aHHpOKCI/IMaHI/II/I?

3amada anmpoKCHMAIMM COCTOMT B YKa3aHWW MPHHAJIC)KHOCTH BXOIHOTO 00pasa,
MPEJICTABJICHHOTO BEKTOPOM TPU3HAKOB, OJHOMY WM HECKOJBKUM MpPEABAPUTETHHO
OTpeeNIEHHBIM KIIacCaM.

[Ipu pemienuu 3amauM anmpoKCHUMAallMd OTCYTCTBYET oOywaromasi BhIOOpKa ¢ METKaMu
KiaccoB. PemieHue 3amauM  anmpoKCHMAaIlMd OCHOBAaHO Ha YCTaHOBJICHHH TOI00US
00pa3oB U pa3MemeHn: OJIM3KUX 00pa30B B OJIMH KJIACC allMPOKCUMAIIHH.
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e 3ajayeil annmpoOKCHUMAaLUU SBISIETCS HAXO0XKJIEHUE pEIIEHUs, KOTOPOE YAOBIETBOPSET

CUCTEME OTpaHMYEHUN M MAKCHMHU3HPYET WM MUHUMHU3HUPYET IENEeBYIO (DYHKIIHIO.

e Ilycte mmeercs oOyuaromiasi BEIOOpKa, KOTOpasi TEHEPUPYETCS HEM3BECTHOW (YHKITHCH.

3agayda annpoKCUMAIMH COCTOUT B HAXOXKACHUH OLICHKH STOU (PYyHKIIUH.

Komnerennus IIK-6: IIK-6.1, ITK-6.2, I1K-6.3.

11.

12.

13.

14.

15.

16.

17.

18.

N3 Kakux 371€MEHTOB COCTOUT (hOpPMaJIbHBINA HEHPOH?

e U3 ymHOXUTENEH, CyMMaTopa U HEJIMHEHHOTO peodpazoBaTess

e U3 muHTerpartopa, TMHEHHOTO MpeoOpa3oBaTelsi 1 HOpMalIn3aTopa

e U3 cyMMaTOpOB, YMHOXHUTENS M HEJIMHEHHBIX IIpeoOpa3oBaTeneii

e 113 cyMMaTOpOB, YMHOKUTENS U JEIUTENS
Ha3zoBute HecymecTByONIy0 (yHKIMIO aKTUBALlMU HEHpOHa!

e HomunanbHas

e (CurmoujganpHas

e PanuanbHO-0a3ucHas

e KBagpatnuHnas
Kakass u3 akTUBaIMOHHBIX (YHKIWN HEHpOHA MPUHUMAET OJHO M3 JIBYX aIbTEPHATUBHBIX
3HAYECHUU?

e Jluneiinas

e CurmonganpHas

e 3HakoBas (cUrHaTypHasi)

e PaguanbHo-6a3ucHas
Kakas u3 akTHBallMOHHBIX (DYHKIMI HEMpOHA HE UMEET OTPAaHUYCHUN B 00JaCTH 3HAUSHUN?
e JluHeiHas
e CurmouganbHas
e 3HakoBas (CUTHaTypHas)
e PanuanpHo-0a3ucHas
B xakux HEMPOHHBIX CETAX KKl HEMPOH IEPENacT CBOM BBIXOJHOM CUTHAJI OCTAJIBHBIM
HeWpoHam ceTH?

e B NoJHOCBS3HBIX

e B MHOrociomHbIxX

e B ciouctsix

e B crnabocBs3aHHBIX
Co ckonbkuMH HeWpoHaMH B OKpecTHOCTH (oH Heiimana cBsizaH Kaxablii HeWpoH
c1ab0CBI3HOM HEWPOHHOI ceTn?

e 3
o 4
e 6
e 8

Co CKOTBKMMH HEHPOHAMU B OKPECTHOCTH ['ojiest CBsA3aH KaXKIbIi HEMPOH Ci1abOCBI3HOM
HEWpOHHOU ceTn?

e 3
o 4
e 6
e 8

Co cxonbKUMHU HEHpoHaMH B OKpecTHOCTH Mypa CBsi3aH KaXKIblii HEMpOH cilaboCBA3HOM
NHC?

e 3

o 4

e 6
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e 8

19. K xakoMy TUITY HCKYCCTBEHHBIX HEUPOHHBIX CETEH OTHOCHUTCS MHOTOCIIOMHBINA MePCEnTPOH?

e K cersim 6e3 00paTHBIX CBsI3Ei

e K cersaM ¢ 0OpaTHBIMH CBA3SIMH

e K cioucTo-IMKINYECKUM CETSIM ¢ 0OpaTHBIMU CBA3SIMHU
e K IIOJIHOCBS3HO-CIIOUCTBIM CETSIM

20. B uem 3akiouaeTcs Ha3HAUCHUE ATOPUTMOB COoKpateHus (pruning algorithms) MHC?

COKpaH_ICHI/Ie qucjia HeﬁpOHOB B CKPBITBIX CJIOAX
COKpaH_ICHI/Ie qucjia HeﬁpOHOB BO BXOJJHOM H CKPBITBIX CJIOAX
COKpaH_IeHI/Ie quciia CMHAIICOB B CKPBITBHIX CJIOAX
COKpaH_IeHI/Ie qurcjia CHHAIICOB BO BXOAHOM U CKPBITBIX CJIOAX

Bonpochl nmpoMe:KyTOYHOIro KOHTPOJIs (3a4YeT ¢ OlEeHKO#):

Komnerenuus IIK-5: ITK-5.1, IIK-5.2, I1IK-5.3.

1.

ook w

~

8.
9.

10.

O6iacTi NpUMEHEHUs! UICKYCCTBEHHBIX HEHPOHHBIX CETEH.

buonornueckunii HeiipoH. CTpyKTypa U CBOMCTBA HCKYCCTBEHHOTO HEMPOHA.

Pa3HOBUIHOCTH MCKYCCTBEHHBIX HEMPOHOB.

Knaccudukanus uckycCTBEHHBIX HEMPOHHBIX CETEH U UX CBOWCTBA.

Teopema KosmoropoBa—ApHonbaa.

Pabora Xext-Hunbcena. CnenctBus u3 Teopembl KonmoropoBa—ApHOIbIa—XexT-
Hunbcena

[TocraHoBKa W BO3MOXKHBIE IyTH PEIICHUS 3aJa4d OOYYEHHUS HCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

OO0yueHue ¢ yuuTesneM, aropuTM oOpaTHOrO PacIPOCTPAHEHUSI OIIUOKH.

OO0yuenue 6e3 yuuTens.

Hactpolika yncia HEHpPOHOB B CKPBITBIX CIIOSIX MHOTOCIOMHBIX HEHPOHHBIX CETEH B
nporiecce 00y4eHusi. ANITOPUTMBI COKpateHusi. KOHCTpYKTUBHBIE aJITOPUTMBI.

Komnerennus IIK-6: IIK-6.1, ITK-6.2, ITK-6.3.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

IlepcenTpoH.
MHOrocnoiHbIN NEPCENTPOH
HeiiponHsle cetn paguaibHbIX 0a3UCHBIX ()YHKITHA.
BeposiTHOCTHas HEHPOHHAs CETh.
O0600111eHHO-perpecCUOHHAs HEHPOHHAS CETh.
Heliponnsie cetn Koxonena.
HelipoHHBbIE ceTH BCTPEYHOTO pacpOCTPaHEHUS.
Hetiponnsie cetn Xondunaa.
Heiiponnsie cetn XaMMuHra.
JIByHanpaBiieHHas: aCCOLIMATUBHAS MTAMSITh.
KackanHble HCKYCCTBEHHBIE HEHPOHHBIE CETH.
Ceru aanTUBHON pe30HAHCHOW TEOPHUH.
KOruuTpoH 1 HEOKOTHUTPOH.
[IpencraBienue 3a1a4u B HEHPOCETEBOM JIOTHYECKOM Oazuce.
[Tpumenenne MHC npns MoaenupoBaHMsS CTaTUYECKHX OOBEKTOB, KIACCH(UKAIIUH,
anmnpokcuManuu QyHKIUi.
ITpumenenne MHC nns knactepusanyiv, BpEMEHHBIX PSAIOB, JMHEWHBIX JTUHAMUYECKHX
00BEKTOB.
OOmme cBeneHHss O COBPEMEHHBIX MPOrPaMMHBIX  CpPEACTBAX U CHUCTEMax
MOJICJINPOBAHUSI HCKYCCTBEHHBIX HEHPOHHBIX CeTe. XapaKTEpPUCTHKU COBPEMEHHBIX
IIPOrPaMMHBIX CPEJICTB U CUCTEM MOJEIMPOBAHMS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
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6 VYuyeOHO-MeToaMYecKOe H MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTNIHHbBI

6.1 Cnucoxk HCTOYHUKOB M JIUTEPATYPHI

Jluteparypa

Jluteparypa

OcHoBHas

1. EspakoB, A. JI. OkcneptHbie cuctembl CAIIP : yueO6HOe mocobme / A.JI. E3makoB. —
Mocksa : DOPYM : UH®PA-M, 2023. — 160 c¢. — (Bsicmiee o6pa3oBanue: bakanaBpuar).
- ISBN 978-5-8199-0886-0. - Tekct : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2126637.

2. llpuknaaHble HEMpPO-HEUETKUE BBIYUCIUTEIbHBIE CHCTEMBI M YCTPOMCTBa : MOHOrpadus /
M.B. bo6sips, C.I'. EMenbsHoB, A.E. Apxumos, H.A. MunoctHas. — Mocksa : UHOPA-M,
2023. — 263 ¢. — DOI 10.12737/1900641. - ISBN 978-5-16-017976-6. - Tekct :
anekTpoHHbI. - URL: https://znanium.com/catalog/product/1900641.

3. Pannes, I'. I'. UHTennekTyanbHble cpeacTBa u3MepeHuid : yueOnuk / I'.I'. Pannes, A.IL
Tapacenko. — Mockga : KYPC : UHOPA-M, 2023. — 280 c. - ISBN 978-5-906818-66-9. -
Texkcr : anextponnsbii. - URL: https://znanium.com/catalog/product/2126506.

JlononHuTenbHas
1. Mapkoga, B. JI. Hudposas sxoHomuka : yuebnuk / B.J[. MapkoBa. — Mocksa : UTHOPA-M,
2024, — 186 c. — (Bricuiee oOpasoBaHme). — DOI

10.12737/textbook_5a97ed07408159.98683294. - ISBN 978-5-16-019134-8. - Tekcr
snekTponHsbid. - URL: https://znanium.com/catalog/product/2082732.

2. Mensies, M. @. Lludposas sxoHOMUKA peAnpusTrs : yaeouuk / M.®. MensieB. — Mockaa :
NH®PA-M, 2023. — 369 c¢. — (Beicmiee o6Opa3oBanue: bakamaBpuar). — DOI
10.12737/1045031. - ISBN 978-5-16-015656-9. - Tekct : oanekrponnsii. - URL:
https://znanium.com/catalog/product/1896604.

3. Kopuees, B. N. IIporpammupoBanue rpadpuxku na C++. Teopus m mpumepsl : ydeOHOE
nocobue / B.1. Kopnees, JI.I'. I'arapuna, M.B. KopneeBa. — Mocksa : UHOPA-M, 2024. —
517 c. + domn. matepuansl [DnexTpoHHbIN pecypc]. — (Bricmiee obpazoBanue: bakanaspuar).
— DOI 10.12737/23113. - ISBN 978-5-16-017914-8. - Tekcrt : snekrponHsiii. - URL:
https://znanium.com/catalog/product/2111934.

6.2 IlepeueHb pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKAIMOHHOM ceTn « AHTEepHETY.
HanunonanbsHast snektponHast oubnmorexa (HOB) www.rusneb.ru

ELibrary.ru Hayunas snextponHnas 6ubnuorexa Www.elibrary.ru

OnekTponHas 6ubnuoreka Grebennikon.ru www.grebennikon.ru

Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

http://znanium.com — D1eKTpOHHO-OHOIMOTEYHAs CHCTEMA.

http://window.edu.ru - Madopmarrionnas cuctema «EquHOE OKHO TOCTyIa K 00pa30BaTe/IbHbIM
pecypcamy.

http://encyclopedia.ru — oHIaiH- HIUKIOTIEHS.

http://www.informio.ru — DnexTpoHHbIi cnpaBoyHuK «HQOPMUO» HJIs BBICIIMX Y4EOHBIX
3aBEJCHUM.

http://www.consultant.ru/ - Kouncyneraatllntoc. [IpaBoBast mogaepxka.



https://znanium.com/catalog/product/2126637
https://znanium.com/catalog/product/1900641
https://znanium.com/catalog/product/2126506
https://znanium.com/catalog/product/2082732
https://znanium.com/catalog/product/1896604
https://znanium.com/catalog/product/2111934
http://znanium.com/
http://window.edu.ru/
http://www.informio.ru/
http://www.consultant.ru/
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6.3 IIpodeccuonanbHble 6a3bl JAHHBIX M1 HMH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI
Hoctyn k npodeccuonanbubiM 6a3am manubix: https:/liber.rsuh.ru/ru/bases

HubopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
1. Koncynberant [Tmroc
2. Tapanr

7 MaTtepuajJbHO-TeXHHYECKOe o0ecneyeHne TUCIUIIHHBI.
Jliisi MaTepuanbHO-TEXHUYECKOTO 00ecieueHus] TUCIMILIHHBI «[I[puMeHeHne HeHpOHHBIX

ceTell B TYMaHUTapHOMU cepe» HeoOX0AUMO:

1. KommbroTepHbiii kinace — aya. Ne 210.

2. 1 xommblOoTEp TpemoaaBaTelis, 12 KOMIBIOTEPOB OOYYArOMIMXCS, MapKepHas JIOCKa,
MIPOEKTOP.
JlokanbHasi BEIYUCIUTEIbHAS CETh.
Hoctyn B Internet.
Windows 10, nunensus 68526624, nara: 6e3 1arhl.
Microsoft office 2010 Pro, imuensus 49420326, nara: 08.12.2011.
Microsoft SQL Server 2008, iunensus 46931055, nara: 20.05.2010.
Mozilla Firefox 52.8.1 ESR — B cB000O1HOM JOCTYTIE.
[Tnatpopma ZOOM.

©ONO U wW

8 OoecneyeHne 06pa3oBaTEeILHOIO MPoOLECCA IS JIMI[ C OTPAHNYEHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI

B xoje peanu3aiuy TUCHUILUTHHBI UCIOIB3YIOTCS CIIEAYIOIIUE TOMOJHUTEILHBIC METOIbI
00y4YeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH M IMMPOMEKYTOYHON aTTEeCTAIlMH OOYJArOIINUXCS B
3aBUCHMOCTH OT UX MHIMBUIYAJIbHBIX OCOOCHHOCTEH:

® JIJIs CJICIIBIX U CJ'Ia6OBI/I}1$IHII/IX: JICKOUN Oq)OpMJ'IHIOTCH B BUJIC DJICKTPOHHOI'O0 JOKYMCHTA,
JIOCTYITHOTO € MTOMOIIBbI0 KOMITBIOTEPA CO CIEIHATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM;
MUCHbMEHHBIC 3a/IaHUS BBITIOJTHIIOTCS HA KOMITBIOTEPE CO CICIUATU3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieueHreM Ui MOTYT OBITH 3aMEHEHEI YCTHBIM OTBCTOM; oOecrieunBaeTcs HHAWBHUAYAJIbHOC
paBHOMepHOe ocBerieHrne He MeHee 300 JIoKC; Ui BHIOJHEHUS 3aJaHus P HEOOXOAMMOCTH
NPEIOCTABIISCTCS YBEIMYMBAIOIIECE YCTPOUCTBO; BO3MOYKHO TaK)KE UCIIOIBb30BaHUE COOCTBEHHBIX
YBEIMYHUBAIONINX YCTPOMCTB; MHUChMEHHBIE 3aJaHusi O(GOPMIISIOTCS YBETHYECHHBIM MIPUDTOM;
9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBHINOJHSIOTCS B MHUCbMEHHOM (opMe Ha
KOMITBIOTEPE.

oIl TIAYXUX W CIA0OCTBINIAIUX: JEKIUH O(QOPMISIOTCS B BHAC JIIEKTPOHHOTO
JOKYMEHTa, JIM0O TPEJOCTABISACTCS 3BYKOYCHIMBAIOIUIAS —ammaparypa HHIHUBHIYAJTIbHOTO
MIOJIb30BAHUS; MUCHMEHHBIC 3aJIaHUS BBIMOJHSAIOTCS HAa KOMIIBIOTEPE B MUCHBMEHHOH (opme;
9K3aMEH U 3a4€T MPOBOASTCS B MUCbMEHHOW (hopMe Ha KOMIIBIOTEPE; BO3MOXHO MPOBEJCHHUE B
dbopMe TecTUpOBaHHS.

® JIUId JIML C HAPYWICHUAMH OIIOPHO-ABUIAaTCIIBHOI'O allrapara: JCKIHUN Oq)OpMJ'IHIOTCH B
BUJIC  OJCKTPOHHOTO  JOKYMEHTa, JIOCTYITHOTO C  [OMOIIbIO  KOMIBIOTEpa  CO
CHEIUATM3UPOBAHHBIM MTPOrPAMMHBIM O0CCIICUCHNUEM; TUCHbMEHHBIC 3aJ[aHUsl BBITIOHSIOTCS Ha
KOMIIBIOTEPE CO CHCHHUAIHN3UPOBAHHBIM IIPOTpPpaMMHBIM 06ecr[equI/IeM; 9K3aMEH Hu 3a4é€T
MPOBOJIATCS B YCTHOM (hOpME HMJITH BBITIOJHSIFOTCS B TUCBMEHHOW (hOpME Ha KOMITBIOTEPE.

HpI/I HeO6XOJII/IMOCTI/I npeayCcMaTpruBacTCAa YBEJINMYCHHUEC BPEMCHU I ITOATOTOBKHU OTBETA.

[Mporienypa  mpoBeACHHS  MPOMEKYTOYHOM  arTecTald Ul  OOydaroIIuxcs
yCTaHABIMBAETCS € YYETOM UX HUHAWBUIYAJIBHBIX TCUXO(PU3NYECKUX OCOOEHHOCTEM.
[TpomexxyTo4Hast aTTeCTaI|sI MOXKET TPOBOAMTHCS B HECKOJILKO ATAIIOB.
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[Ipu mpoBeneHUH MpoLETypbl OLIEHUBAHMUSA PE3YJIbTATOB OOYYEHHUS IperycMaTpuBaeTCs
UCTIONIb30BAaHNE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBSI3M C HHIUBHIYaJIbHBIMH
0COOCHHOCTSAMHU 00yYaroIuXcs. DTU CPEACTBA MOTYT OBITh NPEAOCTABICHBI YHUBEPCUTETOM,
WJIM MOTYT MCIOJIb30BaThCSI COOCTBEHHBIE TEXHUYECKHE CPEJICTBA.

[IpoBeneHre mpoUEAYpbl OLICHUBAHHUA  PE3YIbTaroB  OOy4eHHUS  JOMyCKAaeTcsl C
UCTIONIb30BAaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

ObecneunBaeTcs A0CTYN K MH(POPMAIIMOHHBIM U OMOIMOrpauueckuM pecypcaMm B CETH
Wurteprer g kaxzaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OTPaHUYCHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

® ISl CIIENBIX M CIIA0OBH/IINX: B MEYaTHOW (opMe yBEIMYEHHBIM HIPUPTOM, B (opme
AJIEKTPOHHOTO JOKYMEHTa, B (popme ayauodaiina.

® JUTS TIIyXUX U cIa0OoCbIIaNiX: B e4aTHoOi Gopme, B popMe 3IEKTPOHHOTO JOKYMEHTA.

e U1 OOY4YalOIIMXCS C HAapYIICHHSIMU OIOPHO-IBHIAaTENBHOIO armapara: B IEYaTHOW
dbopme, B popMe AIEKTPOHHOTO IOKYMEHTA, B (hopme ayauodaiina.

YueOHbIE ayIUTOPUH Ul BCEX BUIOB KOHTAKTHOM M CAMOCTOSATENLHON pabOThI, HAy4YHAs
O0uOMMoTEeKa M MHBIE MOMEIICHUS sl 0OyYeHHs] OCHAIICHBI CIICIHAbHBIM 000pYZIOBAaHHEM U
y4eOHBIMH MECTAMH C TEXHUYECKUMH CPEICTBAMU O0YUCHHS:

® Ul CIIENIBIX U CIAO0OBUASAILINX: YCTPOMCTBOM JUISI CKaHUPOBAHHMS M YTCHUS C KaMmepoi
SARA CE; muctineem bpaiins PAC Mate 20; npuatepom bpaiins EmBraille ViewPlus;

® JUISl TIIYXUX W CIa0OCTBIIAIIUX: aBTOMAaTU3UPOBAHHBIM pab0uYUM MECTOM JUIs JFONEH ¢
HapyIIEHHEM CITyXa U cIa0O0CHbIIIANINX; aKYCTUYECKUH YCUIIUTENb U KOJIOHKY;

U 00YYaroIuXcs C HapyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO anmnapaTa: MepeaBIKHBIMU,

perynupyeMbiMu 3pronomudeckumu napramu CH-1;, KOMIBIOTEpHOW TEXHHKOH CO

CHEeHATBHBIM ITPOrPAMMHBIM 00€CTICUeHHEM.

9 MeToauyeckue MaTePHAJIbI
9.1 IliaHbl NPAKTHYECKHX 3aHATHI

IMpakTnyeckass padora 1. Tema 1. (4 4.). Pabouas cpema cuctemsr MATLAB,
BBIUUCIIUTENbHBIE  ONEpaTopbl,  3aJaHMe  BEKTOPOB M  MaTpul,  (YHKIMOHAJIBLHOE
IPOrpaMMHUPOBAaHKE, TOCTPOEHUE TPAPUKOB.
3ananue.

1. Ilpopa6orars Bbruncienue pynkuuit B MATLAB.

Yka3auus 1o BEIIOJTHEHUIO 3aJaHN:

1. W3yuutes BBOA naHHbiXx B cucreMe MATLAB, BbIIONHUTH NpUMEpHI, BbIAAHHBIC
MPENOJABATEIIEM.

2. BoInonHUTE Oomnepaluu ¢ BEeKTopaMu (MCXOHbIE JaHHbBIE B3SITh Y penoaaBatens). Jms
3a/IaHHBIX BEKTOPOB a M b JJIMHBI n:

- BBIUHUCIIUTDh UX CYMMY, Pa3HOCTb U CKAJIIPHOE ITPOU3BEICHNUE;

- 00pa3oBaTh  BEKTOP ¢ =lay,ag,050y,00, 095050, ]., ONpE/IENUTh  €ro
MaKCHMAaJIbHBIM 1 MUHHUMAaIbHEIN 3JIEMEHTHI M IIOMEHATh UX MECTaMM;

- YIOPSIIOYUTH BEKTOP C IO BO3PACTAHUIO M YOBIBAaHUIO,

- IEPECTABUThH DIEMEHTHI BEKTOPA C B 00OpaTHOM MOPSAKE U 3allucaTh pe3yabTaT B HOBBII
BEKTOD;

y u=[ay,as,a4], v =[by,bq,b
- HAWTH BEKTOPHOE MTPOM3BEICHNE [ 1>%3> 4]H [ 2>%3> ‘4].

3. Boruncnouth TaOIMYHOE 3HAYEHHME 3a/laHHOTO BhIpakeHUs-QyHkuuu f(X) Ui Bcex
AJIEMEHTOB 33JaHHOM TaOMuIBl 4yMcen — Marpulbl A (3agath X = A, 3amucath (opmyiy
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BbIUMCIeHHs f(X),l TIOMy4UTh PE3yNbTaT B BHJIE MATPHUIIBI TOTO K€ pa3Mepa, YTO M UCXOIHAsS
MaTpu1Ia.

4. BBINOTHUTD aNMpOKCUMAIINIO TAaHHBIX MOJIMHOMOM M IIOCTPOUTH IpaduKu. 3a1aTh 1Ba
BEKTOpa X M Yy OJMHAKOBOM pa3MEpPHOCTH C KOOpAMHATAMH TO4YEK rpaduka HEKOTOPOM
(GYHKIMOHATIBHON 3aBUCUMOCTH M TOCTpOHUTh rpaduk y(x) (pynkuus plot(x,y)). BeimmomHuts
anmnpOKCUMAIIMIO 33JJaHHBIX TOYEK (PYHKIHMU MO METOJY HAaUMEHBIIHUX KBAJAPAaTOB MOJIMHOMOM
3agaHHON cremenn (n = 2 - 5) (¢ynkuwms polyfit). BeImomHUTH BBIYHCICHHE 3HAUYCHHMA
aNIpOKCUMHUPYIOLIEro MOJIMHOMAa B TOYKAaxX, OMpPENENIsieMbIX apryMEeHTOM - BEKTOPOM X U
3aHECTH MOJy4YeHHbIE 3HaueHUs B BeKTop z (¢pynkuus polyval). Iloctpouts rpaduk z(x) u
CPaBHUTH €T0 C 3aJlaHHBIM rpadukoM y(x). I'paduku ctpouts B ojiHOM okHe (plot(x,y, X,z)). Ha
pUCYHOK rpaduka HaHecTH ceTKy Komaumoi grid. OmeHuTh Ka4ecTBO NPUOIIKEHUS I10
pasHocTH y(xi) - Z(Xi) .

5. AHamu3 JUHAMHYECKOH CHUCTEMBI C HCIOJNb3oBaHMeM (¢QyHKIui Matlab. 3anmate
napaMeTpbl TUHAMUYECKOM CUCTeMbl (THpOCTaOMIN3aTOp, MPUOOP M3 KypCOBOTO MPOEKTa HIIU
nepenaToyHas GyHKIUS U3 TaOI.3 ¢ OTPUIIATEIBHONH OOpAaTHOHN CBSI3BIO), BHITIOJHUTH OIEHKY
CBOICTB C MCHOJIb30BaHUEM noacucrembl LTI-viewer.

6. IloBTOpUTH BBINICONMMCAHHBIC BBIYUCICHUS HA JAPYruX QYHKIUSAX, BBIJAHHBIX
IpernoaaBaTenemM.

MaTtepualibHO-TeXHUYECKOE 00eCIICUCHUE 3aHSTHSL:
1. Kommnbrotepnsiii kimacc — ayna. Ne 210.

N

1 xommbroTep TpernojaBareis, 12 KOMIIBIOTEPOB OOydYarONIMXCs, MapKepHas IO0CKa,
MIPOEKTOP.

JlokanbHast BEIYMCIIATEILHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garsl.

Microsoft office 2010 Pro, nuuen3us 49420326, narta: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB000O1HOM JOCTYTIE.

Nookw

IMpakTuueckasi padora 2. Tema 1. (4 4.) AHaTM3 AMHAMHYECKUX OOBEKTOB C UCIIOIb30BAHUEM
nporpaMMHbIxX cpenctB cuctembl MATLAB n SIMULINK. AHanu3 nTUHEMHBIX CTallMOHAPHBIX
cucreM B MATLAB, o0pabGoTrka nepenaTouHblXx (yHKUMN, CO3JaHME M aHAJIU3 Mojejel
IUHAMHAYECKHX 00beKkTOB B Simulink.

3agaHus:

1. OsnakomiieHHe ¢ makeToM NpukiaaaHbix nporpamMm Control System Toolbox cucremsl
MATLAB, npenHazHadeHHbIM ISl paOOThI C JMHEWHBIMH CTallMOHAPHBIMU CHCTEMaMH U
uHtepakTuBHbIM  naketoM SIMULINK, mnpeaHazHauyeHHbIM JUIsi  MOJAEIHUPOBAHUSA
HEJIMHEWHBIX JUHAMHUYECKUX CHCTEM.

Yka3aHus 10 BBINOJIHEHUIO 3aaHNMN:
1. U3yunth cnocoObl 3ajaHus MapaMeTpoB JMHEHHBIX cranuoHapHbix cucteM (LTI) B
MATLAB. 3anate napameTpsl nepeaaTouHbix (GyHKIHUNA OJIOKOB M3 CXeMbl, c(hOPMUPOBATH
nepeJaToOuHyo PYHKIHMIO 3aMKHYTON U pa30MKHYTOU CHUCTEM.
2. BbINOTHUTH aHaIM3 CBOWCTB OOBEKTAa: HAMTH KOPHM XapaKTEPHUCTUUECKOTO MOJIMHOMA
nepenatoyHoil ¢yHkuuu (roots), moctpouth JIAX, kopHeBOoW Tromorpad, MNepexoHbIN
nporiecc (ucnonb3oBath LTIviewer, BEI30B U3 KOMaHIHON CTPOKH).
3. BbImosHUTH aHanM3 CBOMCTB THPOCKOMUYECKOTO CTa0MiIM3aTopa C HCHOJIb30BAHUEM
Simulink (ucmonp3oBate LTIviewer, BboB u3 Simulink). I[lapamerpsl mnepexomHoro
nporecca BbIBeCTH B pabouyto cpeny MATLAB.
4. BbINOMHUTH HACTPOMKY M aHalIM3 CBOWCTB JauHamuyeckoi cuctemsl JIA-CAY ¢
ucrnonp3zoBanueM Simulink. ChopmupoBaths mojcucTeMy U3 OJIOKOB ITAJIOHHOW MOJETH B
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npsaMoil 1enu cuctembl. [locTpouTs rpaduky MEpeXOHBIX IPOLECCOB Ui 3aJaHHBIX
IIEPEMEHHBIX CUCTEMBI. ONpeeInTh:

- BpeMsl peryJINpOBaHus;

- IepeperyIupoBaHue.

MaTtepualibHO-TeXHHYECKOe 00eCIICUeHUE 3aHSTHSL:
Kommnbrotepnsiit kimacc — aya. Ne 210.

N e

1 koMmbproTEep mpenojaBatensi, 12 KOMIBIOTEPOB OOYYaIONIUXCS, MapKepHas JI0CKa,
MIPOEKTOP.

JlokanpHas BEIYUCIIUTENLHAS CETh.

Hocrtyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garel.

Microsoft office 2010 Pro, nuuen3us 49420326, narta: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB000O1HOM J0CTYyIIC

o okow

IIpakTuueckasi padora 3. Tema 2. (4 4.) JIuneiinbie ceTH.

3amanus:
1. UByuuth MOJenb HEHPOHA U apXUTEKTYPY JIMHEHHOI HEUPOHHOM CETH.
2. Cosznath U MccIeI0BaTh MO JIMHEHHBIX HEMPOHHBIX ceTeil B cucteme MATLAB.
3. Pemuts 3amauy knaccuukauy ¢ MOMOIIbIO JMHEHHON HEUPOHHOM CETH.

Yka3aHus 110 BBINOJIHEHUIO 3aJaHNAN:
1. Jlna 3amaHHOTO TperoaBaTeyieM BapuaHTa 3alaHus (Tabiauma) pa3padoTaTh CTPYKTYPHYIO
CXEeMy JUHEHHON HEHPOHHOM CEeTH.
2. Pa3zpaboTaTh anropuT™ CO3aHUs U MOJCIHPOBAHUS JINHEHHON HEHPOHHOH CceTH.
3. PeanmuzoBath pa3paboranHublii anroput™ B cucreme MATLAB.
4. Onpenenuth mapaMeTpbl CO3JaHHOW HEMpPOHHOM ceTu (Beca M CMEIIEHUE) U IPOBEPHUTH
MPAaBUIBHOCTb PabOThI CeTH Ul MOCIEI0BATEIbHOCTH BXOAHBIX BEKTOPOB (HE MeHee 5).
5. Iloctpouts rpaduk, aHATOTUYHBIA MPEJICTABICHHOMY Ha PHUCYHKE, JJII CBOMX MCXOJHBIX
JAHHBIX.
P

N

a<0 '\ a>0
-b/w

CWp+b=O)/
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6. Ompenenuts UMs (QYHKIMM WHULHAAIA3ALMAU 3HAYCHUH MaTPULl BECOB U CMEIIEHU,
MPUHATON MO YMOJYAHHIO U1l JIMHEWHBIX HEHPOHHBIX CETEl. Y CTaHOBUTH HOBBIC 3HAYCHMUS
MaTpUI] BECOB M CMEIIEHHS C MOMOINbI0 (YHKIMH WHUIMaIu3auuu rands. 7. PacmewaraTs
TEKCT IPOrPAMMBI.

8. CocTaBUTh OTYET, KOTOPBIN JOJIKEH COAEPIKATh :

— 11eJIb JTA0OPATOPHOU pabOTHI;

— CTPYKTYPHYIO CXEMYy HEUPOHHOMU CETH;

— aJITOPUTM, TEKCT IPOrpaMMbl U Tpaduk;

— BBIBOJIBI.

MartepuanbHO-TEXHHUYECKOE 00CCIICUCHIE 3aHTHSI:
1. KommbroTepHbiii kinace — aya. Ne 210.

1 koMmmbrOTEep mpenojaBatens, 12 KOMIBIOTEPOB OOyYAIOUIUXCS, MapKepHas JOCKa,

N

IIPOEKTOP.
3. JlokanbHas BBIYMCIUTENBHAS CETh.
4. Jloctyn B Internet.
5. Windows 10, nunensus 68526624, nara: 63 n1arhl.
6. Microsoft office 2010 Pro, nuuensus 49420326, nara: 08.12.2011.
Mozilla Firefox 52.8.1 ESR — B ¢cB0O01HOM [0CTYIIE

IIpakTuyeckas padora 4. Tema 2. (4 4.) O0yuyenue nunerHoil cetu. Ilpouenypa HacTpoilku
HOCPEJICTBOM MPSIMOTO pacyera.

3agaHus:
1. W3yuuts npoueaypbl HaCTPONKU MapamMeTpoB JIMHEWHBIX HEHPOHHBIX CETE MOCPENCTBOM
npsmoro pacyeta B cucteme MATLAB.

VKa3aHus [0 BEIITOIHEHHUIO 3aJaHUMH:
1. Jlnsg 3amaHHOrO IpenojaBaTesieM BapUaHTa 3ajaHus (Tabiuiia) MOCTPOUTh JIMHEHHYIO CETh C
nomotiblo QyHkuuu newlind, mpomoaenupoBath ee paboOTy M OMpENeNUTh 3HAUYCHHUs Beca U
CMEIICHHS. b W
2. I[Moctpouts rpaduk A7 MOTYYSHHBIX 3HAUEHUH Beca U CMEIICHHSI, aHATOTHYHBIN PUCYHKY.

A
a

Py tgo = w
A e «

3. IMoctpouts rpaduk TUHUN YPOBHS MOBEPXHOCTH (pyHKIMU omnOKku B cuicteMme MATLAB.

4. Cnenatb py4HoOll pacueT 3Ha4eHUH (YHKIMM OIIMOKM HE MEHee 4eM Ui ISATH TOYeK M3
3a[JaHHOTO JUamna3oHa.

5. CpaBHUTH pe3yNbTaThl pyYHBIX PACYETOB U PACUETOB, BHINOJHEHHBIX B cucteMe MATLAB.

6. PacrieyaraTe TEKCT MpOrpaMMBI.

7. CocTaBUTh OTUYET, KOTOPBIH JIOJKEH COACPIKATh:

— 11e71b TabOopaTOpHOM paboThI;

— CTPYKTYPHYIO CXEMY HEUPOHHOU CETH;

— alITOPUTM, TEKCT MPOrpaMMbl U TpauKHu;
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— py4HOH pacyeT 3HaueHUH QyHKIMH OIMOKH U pe3ynbTaThl pacuera B cucteme MATLAB;
— BBIBOJIBL.

MatepualibHO-TeXHHYECKOe 00eCIIeUeHUE 3aHSTHSL:
Kommnbrotepnsiit kimacc — aya. Ne 210.

N

1 koMmmprOTEep mpenojaBates, 12 KOMIBIOTEPOB OOYYAIONIUXCS, MapKepHas JI0CKa,
MIPOEKTOP.

JlokanpHask BEIYMCIIMTEILHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garel.

Microsoft office 2010 Pro, nuuen3us 49420326, narta: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB000O1HOM J0CTYyIIC

o okow

IIpakTnyeckasi padora 5. Tema 3. (4 4.). OOyuenue nuHelHOU cetu. OOydarolee MPaBUIIO
HaMMEHBIINX KBA/IPATOB.

3agaHue:.
1. U3yuutb anropuT™M HACTPOWKHM I[ApaMETPOB JIMHEMHBIX HEHPOHHBIX CETeH C
MOMOIIBIO TIpOIeAypbl 00yueHus train B cucteme MATLAB.

YkazaHus 1O BHIMOJIHEHUIO 3aJaHUMN:

1. st 3amaHHOTO IIpernojaBaTesieM BapuaHTa 3a/ianus (Tabiuia) co3/1aTh JUHEHHYIO CETh C
NOMOIIbI0 QYHKIIMU newlin ¥ OCYIIIECTBUTH €€ HACTPOMKY MPH MOMOIIHK (HyHKIUH train.

2. Ioctpouts rpaduk GyHKINK OMIMOKU U rpaduk TpackTopuu oOyueHus B cuctreme MATLAB
AQHAJIOTMYHO PUCYHKY.

b
ES ;

b

A%
3. Caenatb py4HOH pacueT 3HaYeHUH (QyHKIMU OMIMOKHU B Mpoliecce 00yueHUs CETH JUIs EPBBIX
IIITH TOYEK.
4. CpaBHUTD pe3yabTaThl PYYHbIX pacu€TOB M pacyeTOB, BBINOJIHEHHBIX B cucteme MATLAB.
5. PacniedaraTe TEKCT MpOrpaMMBI.
6. CocTaBUTh OTYET, KOTOPBIN AOIKEH COJIEPIKATH!
— TIeJTh JTA0OPAaTOPHOM PabOTHI;
— CTPYKTYPHYIO CXEMY HEUPOHHOMU CETH;
— aJITOPUTM, TEKCT IPOrpaMMBbl U TpaduKH;
— py4yHOH pacyeT 3HaueHUH QyHKIIUN OMMOKHN U pe3ynbTaThl pacuera B cucteme MATLAB;
— BBIBOJIBL.

MaTCpI/IaJ'ILHO-TCXHI/I‘-ICCKOC o0OecrieueHre 3aHITHA:
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=

Komnbrotepnsiit knacc — aya. Ne 210.

N

1 xommblOoTEep TpemnojaBaresisi, 12 KOMIBIOTEPOB OOYYAIOMIMXCS, MapKepHas JI0CKa,
MIPOEKTOP.

JlokanbHast BEIYUCIUTEILHAS CCTh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garel.

Microsoft office 2010 Pro, nuuen3us 49420326, narta: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB000O1HOM J0CTYyIIC

NoOokow

IIpakTnyeckas padora 6. Tema 3. (4 u.). IlpumeHeHue inuHEHHBIX cered. 3amaua
KJ1accu(pUKaluy BEKTOPOB.

3amaunue:
1. Pemmuth 3amauy KiIacCU(PUKANMK C HCIOJB30BAHUEM MOJICNCH JHHCHHOU W
NepCcenTpOHHONU HEMPOHHBIX ceTell B cucteme MATLAB..

VYka3aHusl 110 BBIIIOJIHEHUIO 3a/laHUMN:

1. Jnga 3amaHHOrO IpernojaBaTesieM BapHaHTa 3aJaHus (Tabiula) MOCTPOUThH JIMHEHHYIO
HelipoHHylo cethb B cucteMe MATLAB u ¢ ee moMomipio pemmTh 3agady Kiaccudukauuu
JMHENHO pa3ieTuMBbIX BEKTOPOB ¢ TOUHOCTHIO 0,01 1 MakcumanbHbIM unciaoM 3mox 200.

2. BbINOJAHUTE MOJIEIMPOBAHUE CO3JaHHOM JIMHEHHOM CeTH ¢ BEKTOpaMH BXoJa U3 00y4aroIero
MHOYECTBa ¥ BBIYUCIIUTEH OIIHOKH CETH.

3. Iloctpouts mnepcenTpoHHyr HeMpoHHyr0 ceTb B cucreme MATLAB g1 Toro ke
0o0yJaromero MHOXKECTBA M C €€ IOMOUIbI0 pPEIIUTh 3a7ady KIacCU(PUKAMKN JIMHEHHO
pa3feiMMbIX BEKTOpPOB. 4. BBINOJHUTE MOAEIMPOBAHUE CO3JAaHHOW IEPCENITPOHHOM CETH C
BEKTOPAMHU BX0/1a U3 00Y4ar0ILEero MHOKECTBA U BBIYUCIIUTD OIINOKU CETH.

5. CpaBHUTB pe3ynbTaThl MOACINPOBAHNS JTUHEHHON U NEPCENTPOHHON JIMHEHHBIMU CETSAMHU.

6. JobaButh B oOyd4aromee MHOXECTBO TaKOW BEKTOp, YTOOBI 0Opa30BaJHCh JIMHEHHO
Hepas3ienuMble BEKTOpBl. [loCTpOWTH JIMHEHHYI0 M NEPCENTPOHHYHO HEHPOHHBIE CETH IS
pelieHys 3a1a4k KiaccuuKal HOBOro 00yJaroniero MHOKeCTBa.

7. BBIMOTHUTH MOJENMPOBAHUE CO3JAHHBIX CeTell ¢ BEKTOpaMH BXO0Ja M3 O0YYarolero
MHO’KECTBA U MPOBEPUTH PABUIILHOCTh PabOTHI CETEM.

8. PacnieuaTaTh TEKCT IPOTrPaAMMBI.

9. CocTaBUTh OTYET, KOTOPBIN JOKEH COIEPIKATH :

— 11e71b TabopaTOpHOI paboThI;

— CTPYKTYPHYIO CXEMY HEUPOHHOMU CETH;

— PY4YHOM pacyeT HaCTPOMKH CETH;

— TEKCT MPOTrpamMMBbl U pe3yNbTaThl MOAECINPOBAHMS;

— BBIBOJIBI.

MarepuanbHO-TeXHUYECKOe 00eCTIeueHHE 3aHsATHS:
1. KomnbroTepHsiit kinacc —aya. Ne 210.

N

1 xommbrOoTEep TpemojaBaresisi, 12 KOMIBIOTEPOB OOYYAIOMIMXCS, MapKepHas JI0CKa,
MIPOEKTOP.

JIokaJibHast BEIYMCIUTENBHAS CETh.

Hoctyn B Internet.

Windows 10, nmunensus 68526624, nara: 6e3 garel.

Microsoft office 2010 Pro, nunensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB0G01HOM J0CTYyTIE

Noohk~ow
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IIpakTnyeckas padora 7. Tema 4. (8 wu.). IlpumeHeHue inuHEHHBIX cered. 3amaua
KJIacCU(PUKAIIMKA BEKTOPOB.

3amaunue:
1. IlpousBectn monenupoBaHue agantupyembix JuHeHHbIX ceteil ADALINE B cucreme
MATLAB u pemuTh ¢ X MOMOIIBIO 33124 (PUIILTPAIIUN CUTHAJIOB.

VYka3aHus 110 BBIIOJIHEHUIO 3a/IaHUM:

1. Jlnst 3agaHHOTO MpernoaBaTesieM BapuaHTa 3afaHus (Ta0iuia) pa3padoTarh aganTHPYEMYIO
nuHeHyo cetb B cucteMe MATLAB, BbINOJHUTE €€ HacTpoiiky ¢ TouHocThio 0,01 mo
BBIXOJIHOMY CHUTHAIYy.

2. BpINOAHUTE MOAEIMPOBAHUE CO3[JaHHOM aAanTHUPYEMOM JIMHEMHOW CETH ¢ BEKTOpPaMH BXOJa
13 00Yy4JaroIIero MHOKECTBA U BRIYUCIIUTD OIIUOKU CETH.

3. OcymiecTBUTh, MOJEIUPOBAHUE HACTPOSHHON HEHPOHHON CETH I TSATH HOBBIX HAOOPOB
BXOJIHBIX BEKTOPOB U MPOBEPUTH MPABMIILHOCTH PEIICHUS 33a/1a4u (PUIBTPAIMK CUTHAJIA CEThIO.
4. PacnieyaraTh TEKCT IPOTPAMMBI.

5. CocTaBUTh OTYET, KOTOPBIH TOIKEH COAEPKATh :

— 11eJIb JTA0OPATOPHOU pabOTHI;

— CTPYKTYPHYIO CXeMYy HEUPOHHOMU CETH;

— PYYHOI pacyeT HaCTPOWKH CETH;

— TEKCT MPOTPaMMBI U Pe3yIbTaThl MOJCIUPOBAHMS;

— BBIBO/IB.

6.IT0BTOpPUTH BBIIICONIMCAHHBIE ICUCTBUS HA APYTHX BapUaHTaX, BBIIAHHBIX MPEMOgaBaTEICM.

MaTtepualibHO-TeXHUYECKOE 00eCIICUCHUE 3aHSTHSL:
Kommnbrotepnsiit kimacc — aya. Ne 210.

N e

1 xommbroTEep TpenojaBareis, 12 KOMIIBIOTEPOB OOYdYarONIMXCs, MapKepHas IO0CKa,
MIPOEKTOP.

JlokanbHast BEIYMCIIMTENLHAS CETh.

Hoctyn B Internet.

Windows 10, nunensus 68526624, nara: 6e3 garsl.

Microsoft office 2010 Pro, muuensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B cB0601HOM J0CTYyIIC

Nookw
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Ipunoowcenue 1

AHHOTAILISA PABOYEM ITPOTPAMMGBI IUCLIATIIIMHBI

Lens aucHUIUIMHBI — MNPUOOPETEHHWE 3HAHWK B O00JaCTH HEUPOHHBIX CeTeH |
HEHPOCETEBBIX TEXHOJIOITMH; U3y4EHUE MPOrPaMMHBIX CPEACTB Ul IIOCTPOCHHUs HEHUPOCETEeH, a
TaK)Ke U3y4YECHUE UX apXUTEKTYP.

3ajayu JUCHMIUIMHBL: H3Y4YEHHE MOHATUHHOIO amnmnapara JIUCHUIUIMHBI, OCHOBHBIX
TEOPETHUYECKUX IIOJOKEHUW W METOJIOB, NPHUBUTUE HABBIKOB NPUMEHEHUS TEOPETUUYECKUX
3HaHMUM JUIsl pELIEHUs TEOPETUUECKUX 3ajau.

B pesynbTare 0CBOCHHUS AUCHUIUINHBI 00YYaIOIIUIiCS JOJIKEH:

3HaTh. CTPYKTYpy M cOCTaB pPabOT MO aHaiu3y MpeIMEeTHbIX objactedl U
MOJICIIMPOBAHHUIO TPHUKIAIHBIX (OM3HEC) MpoueccoB WHGOPMAIMOHHBIN CHUCTEMbI, METOJbI
HACTPOMKHU, HOPSIIOK U MEPONPUATHS 10 3KCILTyaTallud U COIPOBOXKAECHUIO MH(MOPMALIMOHHBIX
CHCTEM H CEPBHCOB.

YMeTb. NpPOBOIUTH aHANU3 MPEIMETHBIX O0JIaCTeH, MOJAEIMPOBATh IPHUKIATHbIE
(6uzHec) mpornecchl HHYOPMAIIMOHHBIN CHCTEMBI, OPTaHU30BBIBATh HACTPOIKY, IKCILUTyaTaIlUI0 1
COITPOBOKJICHNE MH(POPMAITMOHHBIX CHUCTEM U CEPBHUCOB.

Buasers: HaBblKaMU aHalM3a IMPEIMETHBIX O0jacTel, MOJECIUPOBAHUS HPUKIIAJIHBIX
(Ou3Hec) nponeccoB MHGOPMALIMOHHBINA CUCTEMBI, HaBbIKaMH ylpasiieHus KoHpurypauueid MC
U CEpBHUCOB B IIPOLIECCE IKCILTYaTALMH, PELLICHHSI TPO0JIeM M KOHCYIbTUPOBAHUS MOJIb30BaTesIeH
WH(POPMALIMOHHBIX CHCTEM U CEPBUCOB.



