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1. HIEPEYEHb

TACIHATIIAHE,

IIVTAHUPYEMBIX
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMMU

PE3YJIbTATOB

OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

1.1. Ileab ocBOEHUS M CIUATNIAHBI

HCHBIO OCBOCHUA TUCHUIIIUHBI ABJIACTCA:

- (hopmupoBanue y o0yuaromuxcs npodeccuoHaIbHBIX KOMIETEHIINH B 00JaCTH UCIIOJIb30BAHUS

UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

OBYYEHUA

-yrny6neHHe YPOBH:A OCBOCHUA 06y‘laI-OH_II/IMI/IC$I HpO(l)eCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ,
HEOOXOMMBIX JUIS PEeIICHHS 3324 IPOPEeCCHOHATBHOMN NesTeTbHOCTH.
1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leHI/lﬂ mo ITMCIMIIJINHE
Koa n HaumeHoBaHue Koa u HanmeHoBanue Ilnanupyemble pe3yJibTAThI OcnoBanne (IIC)
KOMIIeTeHIUI HHIUKATOpa 00y4yeHHUsI 10 TUCHUTIJIHHE *nms
JAOCTH KEHHUS KOMIIeTeHIUI podecCHOHANBHBIX
KOMIIETEHIIAHN

VK-1. Cnocoben
OCYLIECTBIISATH IOUCK,
KPUTUYECKUH aHAINU3
U CHHTE3
undopmanuu,
MPUMEHSTh
CUCTEMHBIN MOJXO0]T,
JUISL peLIeHUS
IMOCTaBJICHHBIX 3aJa4

NVYK-1.2. Brinonuser
aHANIM3, CHUCTEMATH3ALHUI0 U
000011eHue HDOPMALUH IS
pereHus MOCTaBJIEHHBIX
3aj1a4, B TOM 4YHCIEe C
UCIIOJIb30BaHHEM  LU(PPOBBIX
CpenCTB

3HaeT: OCHOBHEIE METOIbI
CHCTEMHOT'O TIO/IX0/1a, NPHUHIIHIIBI
MIOUCKA, KPUTHYECKOTO aHaIu3a U
0000mennss  npodeccroHanbHO
3HAaYUMOM nHpopmanuu c
npuMmenenneM UT-rexHonorui.

Bo3moxkHOCTH, OrpaHuuYeHUs U

0a3oBble  TMPHUHLMIBI  pabOTHI
COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOTO HHTEJIEKTa U
reHEepaTUBHBIX HelpoceTei

(taxux kak Kandinsky, GigaChat,
Lumen5 u nmp.) IpUMEHHATEIHEHO K
00paboTKe pa3HOPOIHBIX JIAHHBIX.
[Tonatne 06a3 W mojed 3HAHUM,
MPOAYKIIMOHHBIX ~ MOJAENeH W
CTpaTeruil W3BICUCHMSA JaHHBIX
JUIs CTPYKTYPHUPOBAHUS
nHpOPMAaLUH.

VYmeer: OcylecTBiIsTh IMOUCK,
KPUTHYECKUH otbop u
CHCTEeMaTH3AIHIO TEKCTOBOH,
rpadUuecKoi ¥ MyJIbTHMEIHHHON
naopmanmu Uit peIIeHHs
npodeccroHaIBHBIX 3ajad.
KoppexTtHo (bopMyITHpOBaTh
TEKCTOBBIE  3alpoChl  (TIPOMTHI)
JUT HEHPOCETEBBIX HHCTPYMEHTOB
C LEIbI0 TEHepaluy, aHaau3a U
0000menus y4eOHBIX u
MPUKIIAHBIX MaTePHAIIOB.
[MpumensTe 1M@poBHIE CpencTBa

aBTOMAaTH3aI[UH "
HMHTEJJIEKTYyaJIbHbIE CUCTEMBI ISt
MOJITOTOBKH OTYETOB,
AHAJTUTHYSCKHUX CIIPaBOK "
MIPE3EHTAIIMOHHBIX MaTEPHAIIOB.

Baapgeer: Hasrpikamu
KPUTHUYECKOTO a”anau3a
pe3yNbTaTOB,  MOJYYEHHBIX C
IIOMOILIO CHCTEM
HCKYCCTBEHHOT'O HMHTEIIEKTA,

BBIAABJICHUA OIHI/I6OK, HETOYHOCTEH
njim IPEAB3ATOCTHU B

o
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CTeHEpHUPOBAHHBIX JAHHBIX
[IpakTrueckum ONBITOM
CHUCTEMATH3allud HWHPOPMAINU H
CO3/1aHusA KOMIIEKCHOTO
IUPpPOBOTO  KOHTEHTa  (TEKCT,
n300pakeHs, TIpe3CHTAINH,
aymuo- u Buueodaiinel) Ha Oase

COBPEMEHHBIX NU-tmatdopm.
MeTtonaMu CHUCTEMHOIO aHalIH3a
IpeaMEeTHON obmactn Ui
s eKkTUBHOTO
CTPYKTYPUPOBAaHUS IAHHBIX IpU
peLIeHUH 3ama4
npodeccHOHATBHOM
JIESITEIIHOCTH

OIIK-8. Criocoben HOIIK-8.2. OcymecTBisieT | 3Haer:

OCYIIECTBIIATH moaoop akTyanbHOH | [IpmHINMIEI QyHKIMOHMpPOBAHMSA,

noadop, U3y4eHHe U HOPMaTHBHOHU NPAaBOBOH 1 ApXUTEKTypy M MaTeMaTHYECKHE

0000111eHHEe HayYHO- METOYECKON MOJIeNnn HCKYCCTBEHHBIX

TEXHUUYECKOI JOKYMEHTAIlUM IJIS peIleHHs | HeHpOHHBIX ceTel (BKIIoYas ceTd

JUTEPATypHl, 3aja4 B 00J1acTH MIPSIMOTO pacnpocTpaHeHus,

HOPMAaTHBHBIX U nH}pOpMaMOHHOK MEPCENTPOHBI, CeTh XEMMHUHIa U

METOAMYECKHIX 0e301acHOCTH COpEBHOBATEIbHEBIE ceTH

JIOKyMEHTOB B IIEJISIX MAXNET).

penieHus 3agad HasnaueHne, BO3MOXHOCTH U

npo¢eCcCHOHANTBHOM HHTEPEHCH

JEeATEIBHOCTH CHEUATH3UPOBAHHBIX

MIPOTPAMMHBIX CPEICTB dMYIISIIH
u MonenupoBanus UU.

Ymeer:

Bri6upats OIITUMAJIbHBIC
KoH(pUTypauuu, THUIIBI
nepenaTouHblX  (QyHKLUH u

napamMeTpsl 00yUYCHHUsT HelpoceTei
JUIsl PELICHUs] NPUKIIAJHBIX 337134
(TIporHO3MpOBaHUE,
KIaccu(puKaIus 00pa3os,
anmpOKCUMAITs (yHKITHIA).
Baaneer:

[MpakTHyecknmu HaBbIKaMHA
KOMITBIOTEPHOTO MOJICITUPOBAHHUS,
MHHIMAJIM3alH  BECOB, 3aIlycKa
npoueayp oOydeHHs W TpOToHa
(TectupoBaHus) HeWpoceTed B
nakerax Neural Network Wizard

2.MECTO JUCHUNJIAHBI B CTPYKTYPE OBPA30OBATEJLHON ITPOT'PAMMBI

I[I/ICI_II/IH.HI/IHa OTHOCHUTCA K oOs3arenbHOM uacth brooka 1.

o0pazoBarenbHO# nporpaMmbl (OOIEenpohecCHOHANTBHBIA MOTYJIb).

JIMCIIUILIMHBI

(Momymm)
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3. CTPYKTYPA U COAEP/KAHUE JNUCHUIIJINHBI
3.1. O0beM 1 CTPYKTYpa JMCHHILIHHBI

OO6mas TpyA0EMKOCTh AUCIUIUIMHBI cocTaBisieT 43.e. (144 4vac.) ux pacnpeneieHue Mo Bujgam
paboT U ceMecTpaM Mpe/ICTaBICHO B TabIuUIIE.

Buabl yueOHBIX 3aHATHH U padoThHI 00yYaIOIIUXCS TpyaoeMKoOCTh, Yac
O01as TPY10eMKOCTh TUCHUILIHHBI, Yac 144
KonTtakTHas pa6oTa o0yyaommxcs ¢ nMpernojaaBaTejeM Mo BUAaM y4eOHbIX 40 /12
3aHATHIl (BCero), B T.4.:
3AHATHS JEKIMOHHOI0 THNA (JIEKIIHH) 12 /4
3aHATHS CEMUHAPCKOro THIA (CEMHUHAPHI, IPAKTHICCKUE 3aHSTHS, IPAKTHKYMBI, 16 /4
KOJUIOKBHYMBI U MHBIC aHAJIOTHYHBIC 3aHATHA)
Ja0opaTopHbIe padoTh 12/4
CamocTosiTe1bHasi padoTa Bcero, B T.4.: 104 /128
CamoroIroToBKa 1o TeMaM (pa3zesiaM) AUCITUTLTIHEL 104 /128
BrinosHeHNE KypcoBOTO ITPOEKTa /KypCOBOH pabOTHI -
KoHTpoJb (4achl Ha IK3aMeH, 3a4eT) -4
IIpome:xkyTOUYHAs aTTeCTALUSA 3ayer

[Ipumeuanue: - 06vem yacos coomeemcmeeHHO 0l OUHOU, OUHO-3A0UHOU hopM 0OYUeHUs

JucuumimHa peanu3yeTcsl IOCPEACTBOM MPOBEIEHUSI KOHTAKTHOM paboThl ¢ 00ydyaroUMMUCs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIEBAEMOCTH ), CAMOCTOSITENbHOM paboThl 00yUaroInXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmpomecce ocBoeHMs IUCHMIUIMHBI MOXXET IPUMEHSTbCA 3JIEKTPOHHOE OOy4YeHHe u
JUCTaHIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH.

B mponecce ocBoeHMs IUCLUILIMHBI OOy4aroluecs 00ecledYeHbl JTOCTYIIOM K 3JIEKTPOHHOU
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U AJIEKTPOHHO-OUOIMOTEYHBIM CUCTEMAM.
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3.2. Coep:kaHue AMCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

IInannpyemsie Buael yueOHoi padoThl
pe3yabTaThl KonrakTHasi pabora = DopmbI
OCBOEHHMSI: . o o | 3o ST
KOJ1 g 23| 28| 568
. = = 55 ) KOHTPOJIsI
dhopmupyemoii HaumeHoBaHuUe pa3aenos, TeM & &L 2 = £ < T
KOMIEeTeHIINN 1 = g2 £ 2 ° 5
HHIAUKATOPbI g =& 5| 2% e
) - s = S o cpelcTBa)
MOCTHIKEHHS = s o é- 3 <
KOMIIeTeHIIU I = ©
VK-1 Tema 1. OcHOBHBIE MIOHATHS TEOPUHU Jlexums-
NyK-1.2 HEYETKHX MHOKecTB. (OCHOBHBIE BU3yanm3anus (B
OIIK-8 THNBI QYHKIUI NPHHAIIEKHOCTH U T.4. B OUOC)
HOIIK-8.2 onepanuu HaJ HEeYeTKUMH TectupoBanue 10
MHOKeCTBAMU TeMaM
1.Ilpenmer  wu3ydyenus. OCHOBHEBIC JICKITMOHHBIX
HANpaBJICHUS MCCICIOBAHUI B 00JIACTH 3aHATHIA
HUckycctennoro Mnrennexra (MU). on
2. Ilpenmochiiku  BO3HUKHOBEHUSI.
Ocnosnble npunoxenus UU. Tloaxonst
k UN.
3. KomnerorepHoe MIOHUMAaHHE
EctectBennoro f3pika (Ef) kak
Ba)kKHEHIIIAs COCTaBIAOIIAs
MOJICIIUPOBAHMS ~ HMHTEJUICKTYAIbHOM
JIeSITeNIbHOCTH YelIOBeKa
IIpakTunyeckoe 3aHsTHE Nel. Otuér 1o
dudonavuneBcKas cucreMa 2/0,5 MPaKTUUECKOH
cUMcaeHust pabote
JlabopaTropnass  pabdora Ne 1. Otuér 1o
Heiiponnas cerp Kandinsky pas 2/0,5 nabopaTopHO
reHepanuy n300paKeHHi pabote
CamocrosTenbHas padoTa CamMocTosATenbHOe
o0/24 | M3YueHue
y4eOHBIX
MarepuaoB
VK-1 Tema 2. TeopeTHueckue acmeKThI Jlexnusi-
NYK-1.2 MHKEeHepHUHU 3HAHMM. BU3yanu3anus (B
OIIK-8 1. [Tonstue ToJIst 3HAHMMH. T.4. B OM1OC)
HOIIK-8.2 IIpeameTHBIi SI3BIK. TectupoBanue 1O
2. CemmoTmyeckas MOJCTb  IIOJIA TeMaM
3HAHUN. 2/1 JIEKITHOHHBIX
3. CrpaTeruu nojgy4yeHust 3HaHUH. 3aHATHH
4. Jlunrsucruyeckuit acCIeKT
W3BJICYCHUS]  3HAHWI:  MOHsATUHHAs
CTPYKTYpa U CJIOBAPbh MOJIb30BATEISI.
5. CTpyKTypupOBaHUE 3HAHUH.
IIpakTuyeckoe 3aHATHE Ne2. Otuér o
Peanu3anusi HeiipOHHBIX cTeTel B 2/0,5 NpaKTHYECKOU
nakere Neural Network Wizard pabote
JlabopaTtopnasi  pabdora Ne 2, Otuér 1o
Heiiponnass cerp GigaChat pasn 2/0,5 J1abopaTopHOU
TeHepAINU TEKCTa M H300pasKeHH s pabore
CamocrosiTenbHas padoTa CamocrosTenbHOe
o0/24 | MBYUeHHE
yueOHBIX
MaTepHAIIOB




ILnanupyemble Buabl yueoHoi padoThl
pe3yJIbTaThl KoHTakTHas padoTa = Dopmbi
OCBOEHHSI: . o o | o T
Ko1L g 23| E8| 58
(popmupyemoii HaumenoBaHue pa3aenoB, TeM % S R % =) IOHTPOIH
KOMIeTeHInH 1 = S 2 2| 25 (Ha#MeHoBaitie
o B = 58 OIIEHOYHOT O
HHAAKATOPBI Z 22| 2| 86
b ee | 82| 5 = cpeacTBa)
OCTHKEHHST = R o é- o <
KOMIIETEHIIHH = ©
VK-1 Tema 3. IlpeacraBienne 3aga4y B Jlexuus-
NYK-1.2 NPOCTPAHCTBE COCTOSIHUM. BU3yanu3anus (B
OIIK-8 1. CocrossHUS  H OTIepaTopHl. T.4. B OMIOC)
HOIIK-8.2 IIpoctpaHCcTBO COCTOSIHUM. 2005 TectupoBanue 10
2. IIpencraBnenue OIIEPaTOpPOB ' TeMaM
CUCTEMOW MPOIYKIIHM. JIEKIIMOHHBIX
3. Bri6op ONTHUMAJIbHOIO 3aHATUH
MPEICTABICHUS 3aa4H.
IIpakTHyeckoe 3aHATHE Ne3. Otuér 1o
Peanu3zanmusi HelpOHHBIX ceTell B MIPAKTHYECKON
nakere MATLAB. neiiponnas cetsb ¢ 4/0,5 pabote
NpsAMoi nepegayqen CHrHAaJIA.
annmpoxkcuManus GpyHKnuu
JlabopaTtopnass  pabGora Ne 3. Otuér 1o
Heiiponnass cerb MJIsi TeHepanuu 2/0,5 JTabopaTopHOU
BH/1€0POJINKOB pabote
CamocTrosTenbHas paborta CamMocTosaTenbHOe
o0/24 | M3ydeHHe
YIeOHBIX
MaTEpHaAJIOB
VK-1 Tema 4. Meroasl mnoHcKka B Jlexums-
NYyK-1.2 NPOCTPAHCTBE COCTOSIHUIA. BU3yanu3anys (B
OIIK-8 1. ITonck Ha Tpade. 1.4. B O1OC)
HOIIK-8.2 2. [MomHe1it Iepebop. TectupoBaHue 10
3. Merox paBHbIX LeH. Meton TeEMaM
nepebopa B rinyOouny. llepebop Ha JIEKIIMOHHBIX
MPOU3BOJIBHBIX rpadax. 3aHATUN
3. Hcmonp3oBaHHE  IBPUCTHYECKON 2/0.5
HHQOPMAIUH. '
3. Vcnonp3oBaHue OIIEHOYHBIX
(hyHKIHH.
4. AJITOpUTM yNIOPSIIOYEHHOT O TIOUCKA.
OnTUMaNbHBINA aNTOpUTM mepedopa.
5. Beibop »BpuCTHYECKOH (YHKIIHH.
6. Kpurepum KkadectBa  pabOTHI
METOJI0B epedopa
IIpakTnyeckoe 3aHATHE Nedq. Otuér 1o
Peanu3zanmus HeHpOHHBIX ceTel B 405 IIPAKTUYECKON
nakere  Matlab. TI'paduueckmii ' pabote
uHTeppeiic Tya6o0kcaNNTool
JlabopaTtopnasi  pabGora Ne 4, Otuér 1o
Heiiponnass ceTb AJA TreHepanuu 2/0,5 nabopaTopHOH
ayamno U Buaeogaiiion pabote
CamocrosTenpHas paboTta CamMocTosaTenpHOe
o0/24 | M3Ydenne
yueOHBIX

MaTcpuaioB




ILnanupyemble Buabl yueoHoi padoThl
€3yJIbTaThI KonTakTHas padora
pesy P 2 ®opmbl
OCBOEHUS: ° ° E .
K01 . 2 o So| B¢ TeKyIIero
& s 2 S E)
. 5 = oF | @ KOHTPOJIs
(¢hopmupyemoii HaumeHoBaHue pa3genoB, TeM - S|l 2| B
= S = FE |3 (HamMeHOBaHHe
KOMIETEeHI[UH H = == E=| o
= 2 o = 0 © OLICHOYHOI'0
WHANKATOPBI 2 8 25| &
b ee | 82| 5 = cpeacTBa)
JOCTHKEHUST = lg Y é. | X
KOMIIeTeHI Ui O
VK-1 Tema 5. Csegenme 3agaul K Jlexmus-
NYK-1.2 COBOKYMHOCTH MOA3a1a4. BU3yanu3anus (B
OIIK-8 1. Onucanme cocrosiHuid. ['paduueckoe T.4. B OMIOC)
HOIIK-8.2 NPE/ICTaBICHUE MHOXKECTB MOA3ajad. TectupoBanue 1O
"N/NIN" rpad. an TeMaM
2. Pazpemmmocts BepmuH B "W/ JICKITMOHHBIX
rpade. 3aHATHHA
3. Hcnonb3oBanue MEXaHU3MOB
TUTAHUPOBAHHS. KiroueBsie
oneparopsl. Beruncnsemble paznuiusl.
IIpakTHyeckas paborta Nes. Otuér o
MaremaTnueckue MOJAeIH 412 MPaKTUYECKOU
HCKYCCTBEHHBIX HEHPOHHBIX ceTeii. pabote
Cerb XeMMHHTa
JlabopaTtopnass  pabGora Ne 5. Otuér 1o
Heiiponnass cerb /MJIsi TeHepanuu 4/2 JTabopaTopHOU
npe3eHTaAlui pabote
CamocrosTenbHas padoTa CamMocTosATenbHOe
H3y4YCHHE
24/32 v
YaeOHBIX
MaTepHAaIOB
HUTOTO 104 /
12 /4 12/4 | 16 /4 128

[Ipumeuanue: - 06vem uacos coomeemcmeeHHO OJisk OYHOU U OUYHO-3A0UHOU (hOpM 00YUeHUs.
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4. METOIUMWYECKHUE YKA3AHUSA JJIs1 OBYYAIKOHIUXCS IO OCBOEHHIO
JAUCHUIIIINHBI

4.1. O0mme MeToANYECKHEe PEKOMEHIALMHU M0 OCBOCHUIO TMCHHUILIMHBI, 00pa30oBaTe/IbHbIE
TEeXHOJIOIHH

JIMCcUMIUIMHA Pean3yeTcs MOCPEACTBOM IMPOBEACHHUS KOHTAKTHONH PabOThI ¢ OOYYarOIIMMUCS
(BKJIFOYAsl MPOBEJICHUE TEKYIIETO0 KOHTPOJISA YCIIEBAEMOCTH ), CAMOCTOSATEIILHOM padOThl 00YYArOIIHXCS
U MIPOMEXKYTOYHOM aTTECTAIUH.

[Tpu nmpoBeeHNN yYEOHBIX 3aHATHI 1O TUCIUIUIMHE 00ECIICUNBACTCS PA3BUTHE Y 00 yUAIOLUXCSI
HABBIKOB KOMAHJHOW pabOThl, MEXJIMYHOCTHOH KOMMYHHKAIIUU, HPUHITHS PEIICHUH, THUIACPCKUX
KayecTB (BKJIIOYAs IPOBEJICHUE WHTEPAKTUBHBIX JICKIMH, TPYMIOBBIX IUCKYCCHH, POJICBBIX HIP,
TPEHUHIOB, aHAJIN3 CUTyallMid W MMUTAIIMOHHBIX MOJIEJICH, MPENoJaBaHue TUCIUIUIMHBI B (hopme
Kypca, COCTaBJICHHOIO Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIICOBAHHMM, MPOBOJIUMBIX
YHHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH MpOodhecCHOHAIBHON
JESATSIIbHOCTH BBIITYCKHUKOB M IMOTPEOHOCTEH paboToaaTesei).

[IpenoaBaHye AUCIUILUIMHBI BEACTCS ¢ MPUMCHEHHUEM CIICIYIONIMX BHIOB 00pa30BaTeIbHBIX
TEXHOJIOTHi:

-0ANIbHO-PEUMUH208ASI MEXHON02USI OYEHUBAHUSL,

- 9IeKMpOHHOE 0OYUeHue,

Jlis OLIEHKHM 3HAHWM, YMEHHH, HAaBBHIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMITCTCHIIUU IIO
JTUCIUTUTMHE TIPUMEHSIETCS OauIbHO-PEUTHUHIOBAas CHUCTEMa KOHTPOJS M OICHKH YCIIEBaGMOCTH
CTYACHTOB. B OCHOBY Oa/lIbHO-PEHTHHIOBOM CHCTEMBI IOJIOKEHBI MPHUHIIUIIBI, B COOTBETCTBHU C
KOTOpbIMH (DOPMHUPOBAHHE PEHTHUHTA CTYIEHTa OCYIIECTBISETCS B XOJIE TEKYIIEr0 KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KoJM4ecTBo 0amioB B cemectpe — 100.

4.2. MeTogu4ecKue YKa3aHHUs IS 00y4aIOIIHUXCS M0 OCBOEHUIO JMCHHUIJIMHBI HA 3aHATHIX
JIEKIINOHHOTO THIA

Jlekyuonnwlii Kypc npeononacaem cCUCmemMamusupo8aAHHOE U3I0NCEHUEe OCHOBHBIX BONPOCO8
memMamuyecko2o0 niana. B xode nekyuonnvlx 3ansamuil packpuleéaromces 6a308vle 0NPOCHL 8 PAMKAX
Kaxcoou memvl  oucyunaunvl. OQ603HAUAIOMCA KIlOUesble ACNeKMbl meM, d MAaKdce O0elamcs
AKYEHMblL HaA HAUOOIEee CLONCHBIE U BANCHBLE NOJIONCEHUSL U3YUAEMO20 MAMEPUAd.

JIeK1MOHHBIE 3aHATHS MPOBOJIATCS B IIOTOYHOUW ayTUTOPUHU C MPUMEHEHHEM MYJIbTUMEINITHOTO
poeKTopa B BUje yueOHoit npezentaiuu wim B JUOC yHuBepcurera.

B xo0e nexyuonnvix 3amsmuil  peKomeHOyemcs KOHCNEKMUpOBAHue Y4eOHO20 Mamepudand.
Boszmoorcno sedenue koncnekma nekyuti 6 8uoe UHMmMeLIeKm-Kapm.

OmoenvHvle meMbl Npednazaromcsi OJisk CAMOCMOAMeNbHO20 U3YYeHUsl (KOHCHEeKMUPYIOMCsL).

Mamepuaner  nekyutl  SAGIAIOMCS  ONOPHOU  OCHOBOU  OJi1 NO02OMOBKU  0OVUAIOWUXCSA K
NPAKMUYECKUM 3AHAMUAM / 1aO0pamopuvimM padomam u GblNOJHEeHUs. 3A0AHULL CAMOCMOMENbHOU
pabomvl, a makdice K MePONPUSMUIM MEKYWe20 KOHMPOJSL YCHe8aeMOCMU U HPOMENCYMOYHOU
ammecmayuu no OUCYUNIUHE.

4.3. Mertoauyeckue YyKa3aHusl sl O0y4alIMXCA IO OCBOCHHI0 [JMCUMILUIMHBI Ha
JIa00paTOPHBIX padoTax.

[ToarotoBKy K KaxkaoW J1abopaTOpHOW paboTe CTYIEHT NOJKEH HadyaTh C O3HAKOMIIEHUS C
IUIAHOM 3aHSATHsI, KOTOPBIM OTpa)kaeT COJEp)KaHUE INPEAOKEeHHOM Tembl. Kaknas BbIIOIHEHHas
paboTa ¢ 0(OpMIIEHHBIM OTYETOM IO HEH MOAJIEKUT 3aILUTE MTPENO1aBaATEIO.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

— Kady€CTBO BBIIIOJIHEHHU S 3KCHepI/IMeHTaHBHO-HpaKTI/I‘IeCKOﬁ qacTu pa6OTBI U CTCIICHb

COOTBETCTBUS Pe3yIbTaTOB PAOOTHI 33JaHHBIM TPEOOBAHUSM;

— KauecTBO oopMiIeHHUs: OTYETa MO paboTe;
— KaueCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTe pabOThI.

JIaGopatopHble paboOThl OPraHU3YIOTCS, B TOM 4HUClIe B (OpMe NMPaKTHUECKOW MOATOTOBKH,
KOTOpasi MpeJyCMaTpUBAaeT ydacTue OOYy4arolIUXCsl B BBIIOJHEHUH OTAENIbHBIX AJIEMEHTOB palor,
CBSI3aHHBIX ¢ OyayIei npodeccuoHaNbHOM e TeNTbHOCTBIO.



10

IIpakTueckas  MOArOTOBKAa  IIPEAYCMAaTpUBacT  BBIIOJHEHME  BCEX  3aJaHUM  Ha
nabopaTopHbixpadoTax: Nol, No2, No3, Ned, Ne5.

4.4, MeToauveckne yKazaHusi JJIsi 00YyYAOIIHUXCS 10 OCBOEHHIO TMCUMILIMHBI HA 3aHATHUSIIX
CeMHHAPCKOro THIA/ HA MPAKTHYECKUX 3aHATHAX

[IpakTHueckue (CeMHHAPCKUE) 3aHATHS TNPEICTABISIOT COO0OHM JeTalu3aiiio JEKIIMOHHOTO
TEOPETUYECKOT0 MaTepuaia, IpoOBOAATCA B LEIAX 3aKPEIUIEHUSI Kypca U OXBAThIBAlOT BCE OCHOBHBIE
paznensl. OCHOBHOM (OpMOW TPOBEJACHUS CEMHHAPOB M TPAKTUYECKUX 3aHATHUH  SBISICTCS
oOcyxeHue Hanbolee MPOOIEMHBIX U CIIOKHBIX BOIPOCOB IO OTJEIBHBIM TeMaM, a TaKXKe PEIICHUE
3a/1a4 ¥ pa300p IPUMEPOB U CUTYAITUH B ayIUTOPHBIX YCIOBHUSX.

[TpakTHdeckue (CEeMHHAPCKHE) 3aHATHUS O0yUArOMINXCs 00eCIeUHBAIOT:

- IPOBEPKY ¥ YTOUHEHHUE 3HAHUM, ITOJTYUYCHHBIX HA JICKIUAX;

- TIOJTyY€HUE YMEHHUI U HaBBIKOB COCTABJICHHSI JOKJIAJIOB U COOOIICHH, OOCYKIACHHS BOIIPOCOB
10 Y4eOHOMY MaTepHary JUCIUTIINHBI,

- TOABEJICHHUE UTOIOB 3aHATHUN IO PEUTUHIOBOM CUCTEME, COIJIACHO TEXHOJOTMYECKOW KapTe
JMCIUTUIMHEL.

[IpakTuveckue 3aHATHS OPraHU3YIOTCS, B TOM 4HuCiIe B (opMe MPAKTUICCKOW TOITOTOBKH,
KOTOpasi MpeayCMaTpUBAaeT ydacTue OOy4arolIUXCs B BBIIOJHEHUH OTACIBHBIX AJIEMEHTOB palor,
CBSI3aHHBIX ¢ OyayIei mpodeccHoHANBHON NesITeTbHOCTBIO.

[IpakTnueckass MOArOTOBKA MpEAyCMATPUBAET: M3YUYCHHE MaTepuala Ha MPAKTUYECKUX
3aaatugx: Nel, Ne2, Ne3, Ne4, NoS,

4.5. MeTonnueckne yKa3aHHusl 0 CAMOCTOSATE/ILHOM padoTe 00y4aromuxcs

CamocrosrtenbHas paboTa o0ecreunBaeT NOArOTOBKY 00YYaromerocst K ayIMTOPHBIM 3aHATUSAM
U MEpONPUATUAM TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOW aTTECTAllMU IO M3Y4aeMOH JUCLUIUIMHE.
Pe3ynbTarhl 3TOI NOATOTOBKU MPOSBISAIOTCS B aKTUBHOCTH O0YYArOIErocst Ha 3aHATHAX U B KauecTBe
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJaHUI U IPYTUX (OPM TEKYIIEro KOHTPOJIS.

CamocrosTenbHas padoTa CTyI€HTOB BKIIHOYAET:

1. H3zyuenue yuebnou numepamypol no Kypcy.

2. Pabomy c pecypcamu Hnmepnem

3. CamocmosmenvbHoe uzyueHue y4eOHbIX Mamepuaios

[Tpy BBIMONHEHMM 3aJaHUN 11 CaMOCTOATENBbHOM padoThl peKkoMeHAyeTcs NpopaboTKa
MaTepHAJIOB JIEKIUHI MO KaKI0M MPONJIEHHON TEME, a TAK)KE U3yUYEHHUE PEKOMEHyEMOU JINTEPaTyphl.

Jlnis oGyyaromuxcs 1o 3a04Hoi (popme o0ydeHHs caMOCTOATeNbHAs padoTa SBISIETCS] OCHOBHBIM
BUJIOM y4€OHOI eI TeIIbHOCTH.

Jns obecnieueHUs] CaMOCTOSITENbHOW pabOThl O0YyYaroIUMXCs MCIOJIb3YEeTCs AJIEKTPOHHBIN
yueOHbI# Kype, cozaannbiii B DMMOC ynuBepcureta http://sdo.tolgas.ru/.

4.6. Metoauyeckue yKa3aHHMsl JIS BBINOJHEHHMS KYPCOBOro mnpoekra / padorbl (He
NMPeIyCMOTPEHO Y4eOHBbIM IIAHOM).
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5. VYEBHO-METOJIWYECKOE W WH®OPMAIIMOHHOE OBECIHEYEHUE
TACIATITAHBI

5.1. IlepeyeHb OCHOBHOI W JONMOJTHHUTEJIbHOW Yy4yeOHOH JIUTEPATYpPbl, HEOOXOAUMON ISt
OCBOEHHS TUCIUIIHHBI
Bes nuteparypa, BKIIIOUEHHAsh B JIaHHBIM MepedyeHb, IMpEACTaBiIeHa B BHJE AJIEKTPOHHBIX
pecypcoB B 3ekTpoHHOM 6ubmmnorteke yauBepcurera (OBC). Jluteparypa, ucrnonbp3yeMas B Ie4aTHOM
BUJIE, IIPEJICTaBJICHAa B Hay4YHOI OMOIMoTeKke yHUBepcuTeTa B 00beme He MeHee 0,25 3K3eMILIIpoB Ha
OJIHOTO O0yYaromerocs.
OcHoBHas JInTEpaTypa

1. AnpnpeitunkoB, A. B. HHremiekTyanbHbple HWHPOPMAIMOHHBIE CHCTEMBI W METOBI
UCKYCCTBEHHOTO WHTEIUIEKTa : y4e0. JJIs BY30B IO MHXXCHEPHOMY JIeNIy, TEXHOJOTHSM M TEXHHY.
HayKaM I10 HaIlpaBJCHUSM IMOATrOT. Maructparypsl / A. B. Aunapeituukos, O. H. Annpeiiunkosa. -
Hoxyment read. - Mocksa : MTHOPA-M, 2023. - 530 c. - (Beicmiee o6pa3oBanue - Maructparypa). -
[Tpun. - URL: https://znanium.com/read?id=417737 (mata oOpamenus: 14.09.2024). - Pexum
JocTyna: Juis aBTopu3. moib3oBateneid. - ISBN 978-5-16-107381-0. - Tekcr : anmekrponnbid. URL:
https://znanium.com/read?id=417737

2. bamanos, A. H. HckyccTBeHHblli HMHTE/IEKT. [loHMMaHMe, NPUMEHEHHE W NEPCIEKTUBBI :
yueOHuk Juid By30B / A. H. bananos. - Jlokymenr read. - Cankr-IlerepOypr [u np.] : Jlans, 2024. - 312
c. - URL: https://reader.lanbook.com/book/417782 (mata obpamenus: 14.09.2024). - Pexxum ocrtyma:
JUTs aBTOpU3. moJib3oBarenei. - ISBN 978-5-507-49392-0. - TekcT : 37eKTPOHHBIMH.

3. bananos, A. H. MamHaHOe 00y4eHHE W MCKYCCTBEHHBIM MHTEIUICKT : y4eO. mocodue / A. H.
bananoB. - Jokyment read. - Caunkrt-IletepOypr [u np.] : Jlams, 2024. - 169 c. - URL:
https://reader.lanbook.com/book/414920 (mata oOpamenus: 14.09.2024). - Pexum nocryma: s

aBTopu3. momb3oBateneii. - ISBN  978-5-507-49194-0. - Tekcr : oanexrponssii. URL:
https://reader.lanbook.com/book/414920
4. I"arapuna, JI. I'. CoBpemeHHbIe mpoOaemMbl HHOOPMATUKH U BHIYUCIUTEIBHON TEXHUKH : [yueo.

nocobue] mo HampasieHuto noaror. maructpoB 09.04.01"Wndopmartvka u BbIUMCI. TEXHHKA',
09.03.01 "IIporp. obGecrnieueHre BBIUMCI. TeXHUKU U aBToMaTtu3up. cucreMm" / JI. I'. I'arapuna, A. A.
[TerpoB. - Hokxyment Bookread2. - Mocksa : ®OPYM [u np.], 2019. - 368 c. : un. - (Beicuee
oOpazoBanmue). - URL: https://znanium.com/read?id=354525 (nara oOpamienus: 14.09.2024). - Pexum
JOCTyMa: i aBTopu3. nojn3oBareneid. - ISBN 978-5-8199-0442-8. - 978-5-16-004445-3. - Tekcr :
snekrponHnsiii. URL: https://znanium.com/read?id=354525

S. Ncaes, C. B. UnTennekryanbubie cuctemsl : yued. nocodue / C. B. Hcaes, O. C. Hcaesa. -
Hokyment read. - Kpacnospck :Cub. ¢enep. yu-t, 2017. - 121 ¢ - URL:
https://znantum.com/read?1d=342145 (nata oOpamenus: 14.09.2024). - Pexxum noctyna: ajis aBTOpH3.
nonwp3oBarened. -  ISBN  978-5-7638-3781-0. -  Texker :  onektponsbii.  URL:
https://znanium.com/read?id=342145

6. [TsTaeBa, A. B. HTennekTyanbHble CUCTEMBI U TEXHOJIOTUH : yueO. mocodue / A. B. Ilaraesa,

K. B. PaeBuu. - [oxyment read. - Kpacnospck :Cub. ¢emep. yu-t, 2018. - 145 c. - URL:
https://znanium.com/read?1d=342146 (nata obpammenus: 14.09.2024). - Pexxum goctyna: st aBTOpU3.

nonp3oBareneid. -  ISBN  978-5-7638-3873-2. -  Teker :  onekrtponssii.  URL:
https://znanium.com/read?id=342146
7. Pomanos, I1. C. Cuctembl HCKYCCTBEHHOTO MHTeIIeKTa. MoaenupoBaHe HEHPOHHBIX ceTeil B

cucreme MATLAB. Jla6opatopuslii npaktukym :yue6.mocodue / I1. C. Pomanos, U. I1. Pomanoga. -
W3zn. 4-e, crep. - Jokyment Reader. - Cankt-IleTepOypr [u ap.] : Jlans, 2024. - 140 c. - [Tpwr. - URL:
https://reader.lanbook.com/book/364964 (mara oOpamenus: 14.09.2024). - Pexum npoctyma: s
aBTopm3. momp3oBareneid. - ISBN  978-5-507-47377-9. - Tekcr : omekrponssii. URL:
https://reader.lanbook.com/book/364964

JlonoTHUTEIbHAS JTUTEPATypa

8. AramaromenoBa, C. A.KOHTpOJbHO-HAI30pHAs MAEATEIBHOCTh TaMOKEHHBIX OpPraHOB B
yCIOBUAX LUGPOBU3AIMM M HHTErpallii 3KOHOMUKH : MoHorpadus / C. A. AramaromenoBsa. -
Hoxyment read. - MockBa : UHOPA-M, 2023. - 178 c. - (Hayuynas wmbicas). - Ilpun. - URL:
https://znanium.ru/read?id=422130 (mara oOpamenus: 17.10.2024). - Pexxum pocrtyma: Ui aBTOPU3.
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I10JIb30BATENEH. - ISBN 978-5-16-111057-7. - Teker : anexktpoHHbIi. URL:
https://znanium.ru/read?id=422130
9. bananos, A. H.IludpoBuzanus B HEABKUMOCTH. YTIPaBlIeHUE, HHBECTUIINN U MHHOBAIIUU :

yue0. mocodue / A. H. bamanos. - Jlokyment read. - Cankr-IletepOypr [u np.] : Jlans, 2024. - 364 c. -
URL: https://reader.lanbook.com/book/417773 (nara obparuenus: 14.09.2024). - Pexxum moctyna: Jjist

aBTopu3. mois3oBareneid. - ISBN  978-5-507-49324-1. - Tekcr : osnekrponHsii. URL:
https://reader.lanbook.com/book/417773
10.  bananon, A. H.MludopmarmoHHbsie TEXHOJIOTUN B chepe Typu3Ma U TOCTEIPUUMCTBA : y4eO.

nocobue / A. H. bananos. - Jlokymenr read. - Cankr-IlerepOypr [u ap.] : Jlans, 2024. - 412 c. - URL:
https://e.lanbook.com/book/414965 (nara obpamienus: 14.09.2024). - Pexxum mocTyma: i aBTOPHU3.

MOJIb30BATENECH. - ISBN 978-5-507-49287-9. - Tekct : anekTpoHHbIH. URL:
https://e.lanbook.com/book/414965
11. Bbappar, [I.Ilocnennee n3obperenue denoBedecTBa. VICKYCCTBEHHBIM MHTEIUICKT M KOHEI 3PbI

Homo sapiens / Jl. bappar ; nep. ¢ aarn. H. Jlucopoii. - Jlokyment Bookread2. - MockBa : AnbninHa
HOH-ukmiH, 2016. - 312 c. - [Ipenm. ykas. - URL: http://znanium.com/bookread2.php?book=916060
(mara obpamienus: 14.09.2024). - Pexxum nocTyma: ajs aBTopu3s. nojb3osarenei. - ISBN 978-5-91671-
436-4. - Tekcrt : anextpounbiid. URL: http://znanium.com/bookread2.php?book=916060

12.  Tarapuna, JI. I.CoBpeMenHbIe poOIEeMbl HHPOPMATUKU U BBIYUCIUTEIBHON TEXHUKH : [yueo.
nocobue| mo HamparinenusiM "WHpopmaruka u Berumca. texHuka", "Ilporp. obecrieueHue BBIYHCI.
TexHUKHU U apToMatusup. cucreM" / JI. I'. I'arapuna, A. A. Iletpos. - Mocksa : ®OPYM [u ap.], 2011.
- 367 c. : un. - (Beicmee oOpazoBanue). - ISBN 978-5-8199-0442-8. - 978-5-16-004445-3 : 339-79. -
TeKcCT : HenocpeACTBEHHBIN.

13. laneiruaa, WM. B.IIpaktudeckue paboTel 1mo HMHGOpPMATHKE W OCHOBAM HMCKYCCTBEHHOTO
uHTeIekTa : yue6. mocodue / W. B. Tambiruna, JI. B. Ianeiruna. - Jlokyment Reader. - Cankr-
[TeTepOypr [u mp.] : Jlamp, 2023. - 253 c. - URL: https://reader.lanbook.com/book/352268 (nmara
obpaienus: 14.09.2024). - Pexxum noctyma: uis aBTopu3. mosb3oBareneil. - ISBN 978-5-507-47802-
6. - Tekct : anexTponnsiii. URL: https://reader.lanbook.com/book/352268

14, XKnanos, A. A.ABTOHOMHBIN UCKYCCTBEHHBIN UHTEIEKT / A. A. XKnaHoB. - 2-e u3z. - Mocksa :
BUHOM. JIa6. 3uanmii, 2009. - 359 c. : wi. - (AIanTUBHBIC U WHTEJUICKTYyaIbHBIE cucTeMbl). - ISBN
978-5-94774-995-3 : 300-50. - TekcT : HemOCPEACTBEHHBIN.

15. Octpoyx, A. B.CucreMbl HCKyCCTBEHHOTO MHTEIUIeKTa : MoHOorpadus / A. B. Octpoyx, H. E.
Cypkosa. - U3x. 4-e, ctep. - JJokyment Reader. - Cankrt-IletepOypr [u ap.] : Jlans, 2024. - 228 c. -
URL: https://reader.lanbook.com/book/379988 (mara oopammenus: 14.09.2024). - Pexxum noctymna: s

aBTopu3. monb3oBateneil. - ISBN  978-5-507-47478-3. - Tekctr : onextponHbii.URL:
https://reader.lanbook.com/book/379988
16.  Cepruesckuii, I'. M.®yHKIIMOHANIBHOE U JIOTHYECKOE MPOrpaMMHUpPOBaHUE : yued. mocodue ams

BY30B 10 HamnpasieHuto "MHpopmarrka u Berauci. texuuka" / I'. M. Cepruesckuii, H. I'. Boinuenkos.
- MockBa : Akagemus, 2010. - 318 c. : wn., Tabn. - (Bbicmee mpodeccuoHanpHOE 00pa3oBaHUE.
Wudopmarnka u BeauciuTenbHas TexHuka). - ISBN 978-5-7695-6433-8 : 458-70. - Tekcr :
HEIIOCPEACTBEHHBIN.

17. CogeroB, b. S.MHTennekryanbHble CUCTEMbI U TEXHOJOTHH : y4el. A CTY/AEHTOB BY30B IO
HanpasieHuto noarot. 230400 "Hudopm. cucremsr u texnomoruu" / b. f. Coseros, B. B.
IlexanoBckmid, B. JI. YeproBckoii. - MockBa : Akamemus, 2013. - 319 c. : cxem. - (Bricmiee
npodeccuonansHoe odpasoBanue. bakanaBpuat. MHhopMaTrka U BEIUKUCIUTENbHAS TeXHUKA). - ISBN
978-5-7695-9572-1 : 600-00. - TekcT : HeMOCPEACTBEHHBIH.

5.2. IlpodeccuonasibHble 0a3bl JAaHHBIX, HH(OPMALNUOHHO-CIPABOYHbIE CHUCTEMBI,
HHTEpPHET-Pecypchl

1. Koncynperanrllmoc : cnpaBouyHnas npaBoBas cuctema : cait / 3AO «Kouncynbrantllmocy.
— Mocksa, 1992. - URL: http://www.consultant.ru (mara oOpamenus 28.08.2023). - Tekct :
JJIEKTPOHHBIN.


https://e.lanbook.com/book/414965
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2. eLIBRARY.RU : nayunas snextpoHHas 6ubnuoreka : caidt. — Mocksa, 2000. — URL:

https://elibrary.ru  (mara oOpamenus: 28.08.2023). — Pexum gocTyma: IS 3apeTUCTPHUP.
[IOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.
3. OnekTpoHHas 6ubnuoredHas cucrema [loBomKCKOro rocy1apcTBEHHOIO YHUBEPCUTETA

cepuca : caiit / ®I'BOY BO «IIBI'YC». — Tomwstry, 2010. - URL :http://elib.tolgas.ru (mara
obpamienns:28.08.2023). - PeskxuM gocTyIa: Juist aBTOPH3. MOJIb30BaTENCH. - TEKCT : 3JIEKTPOHHBIIA.

4. DnekTpoHHO-0MONMMoTeuHast cucteMa Znanium.com: cait / OO0 "3HAHUYM". —
Mocksa, 2011. — URL :https://znanium.com/ (mata o6pamienns:28.08.2023). - Pexxum moctyna: ajs
aBTOPU3. II0JIB30BATENEH. - TEKCT : AIIEKTPOHHBIN.

5. DnekTpoHHO-O0ubmoreunas cucrema Jlanp: caiit / OO0 "ObC JIAHB". - Mockaa,
2011. - URL: https://e.lanbook.com/ (nara obpamienus:28.08.2023). - Pexxum goctyna: i aBTOPH3.
M0JIb30BaTeNe. - TEeKCT : AEKTPOHHBIN.

6. OtkpbiToe 0Opa3oBaHue [DIEKTpOHHBIN pecype]. - Pexxum mocryna: https://openedu.ru/. -
3ari1 ¢ sKpaHa.

7. Polpred.com. O630p CMMU. IlomHoTekcToBas, MHorootrpacieBas 0aza mnaHHbIX (B/])
[DnekrponHslii pecypc]. - Pesxum moctyna:http://polpred.com/. — 3aru. ¢ sxpaHa.

8. baszbl manHBIX BcepoccHiiCKOro MHCTUTYTa HAYYHOM W TEXHHYECKOH HH(pOpMaIuu
(BUHUTU PAH) mo ectecTBEeHHBIM, TOYHBIM M TEXHMYECKMM HaykaM OIEKTPOHHBIN pecypc]. -
Pesxxum nmoctyna: http://www.viniti.ru. — 3ari. ¢ skpana.

9. VYuuBepcuterckas uH(popMmarmoHHas cucrema Poccus [DnekTpoHHBIH pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

10. OdunmansHas cratuctuka. OdunuanbHbil calT DenepanbHON CIy)Obl TOCYAapCTBEHHOMN
CTaTHCTUKH [ DIIEKTPOHHBIN pecypc]. - PexxuMm nocryma: https://www.gks.ru/ — 3ari. ¢ skpana.

11. ®dunancoBo-?KOHOMHUYECKHUE MOKazaTtenu Poccuiickoit denepanuu [DneKTpoHHBIN pecypc].
- Pexxum nocryma: https://www.minfin.ru/ru/statistics/ — 3ari. ¢ skpaHa.

5.3. IlporpamMMHoOe oGecnieyeHune
HNudopmannonHoe obecnieyeHne ydeOHOro mpolecca IO JUCHUILIMHE OCYIIECTBISETCS C
HCIIOJIb30BAaHUEM  CIIEYIOIIEro MPOrpaMMHOTO oOecnedeHus (JIMLIEH3MOHHOTO U CBOOOIHO
pacIpoCTpaHsIeMOro), B TOM YHCII€ OT€YECTBEHHOI'O MPOU3BO/ICTBA:

Ne HanmenoBanue YcaoBus gocryna

n/n

1. Microsoft Windows U3 BHYTPEHHEH CETH YHHUBEPCHUTETA (JTMIIEH3UOHHBIH
JIOTOBOD)

2. Microsoft Office U3 BHYTPEHHEH ceTH yHUBepCcUTeTa (JIMLIEH3UOHHBIH
JIOTOBOD)

3. CA0 MOODLE 13 JTF000H TOYKHM, B KOTOPOH MMEETCS TIOCTYII K CETH

WHTepHeT (IMIIeH3MOHHBIN I0TOBOP)
4. Bbpayszep U3 J1000M TOYKH, B KOTOPOU MMEETCs IOCTYI K CETH
WuTtepHeT (CBOOOIHO pacnpocTpaHsIeMoe)



http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

14

6. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM 1]
OCYHWECTBJIEHUSA OBPA30BATEJIbBHOI'O NTPOLHECCA 11O JUCHUJINHE.

[ToMerieHust MpeaCTAaBISAIOT COOOW yueOHbIE ayAMTOPUH JJISl NMPOBENEHUS y4eOHBIX 3aHSATHM,
IPEJYCMOTPEHHBIX Y4Y€OHbIM IUIAaHOM M paboded MporpaMMoN JUCHMILIMHBI, OCHAIllEHHbIE
000pyIOBaHUEM U TEXHUYECKUMU CPEICTBAMH OOyUCHHUS.

3aHATHA JIEKIMOHHOIO0 THNA. YueOHble ayJUTOPUU ISl 3aHATUH JIEKIMOHHOIO THIA
YKOMIUIEKTOBAaHBI MEOENIbIO U TEXHUYECKUMH CPEJICTBAMH O0YUESHHSI, CITY>KallIMMU JJIs TIPEICTABICHUS
yueOHOoI nHpopMaly (CTallMOHAPHbIE WM NIEPEHOCHBIE HA0OPhI JEMOHCTPAILIMOHHOIO 000PYA0BaHUS
(IpoeKTop, 3KpaH, KOMIIBIOTEP/HOYTOYK), y4eOHO-HarjsiiHble MocoOus (IpPEe3eHTAlMU IO TeMaM
JEeKIMii), obecrneynBaromue TeMAaTUYeCKUe WIUTIOCTPAMKM, COOTBETCTBYIOIIME TaHHOM NporpaMme
JVCLIATUTAHBL.

3aHATHA CEMHUHAPCKOI0 THNA. YuyeOHble ayJUTOPUU JJs 3aHATUN CEMHHAPCKOro THIA
YKOMIUIEKTOBAaHBI MEOENbI0 U TEXHUYECKUMH CPEICTBAMH O0YUEHHUSI, CITY KALIUMHU [T TPEICTaBICHHS
yueOHOoIl nHpopMalK (CTallMOHAPHbIE WM NIEPEHOCHBIE HA0OPhI JEMOHCTPAILIMOHHOIO 000PYA0BaHUS
(IpoeKTOop, 9KpaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble padoThI.

Jns mpoBeneHust J1abOpaTOpHBIX PadOT HCHONb3yeTcs ydeOHas ayautopusi «JlabopaTopwus
MH(POPMALMOHHBIX TEXHOJIOIUH, HH(POPMAaTUKU U METOJIOB IPOrpaMMHUpOBaHus // YueOHas ayAuTOpuUs
JUI TIPOBEACHUS 3aHSATHH JIEKIIMOHHOTO THUIA, CEMHHAPCKOTO THUIA, KypCOBOTO MPOEKTHPOBAHHMSA,
KOHCYJIbTAllMH, TEKYLIEro KOHTPOJISI U MPOMEXYTOUHOM arrectanuu // Ilomemenue uist XpaHeHUus U
npoduIakTHUIecKoro o0cmyx)uBaHusi ydeOHoro obopymoBanusi (I'-413)», ocHaleHHas CICIYIONIUM
o0opynoBanuem: paboure mecra odyyaromuxcs; Pabouee mecto npenojaBaress; Y4eOHO-HAIIsIHbIE
nocoOusi, obecrednBaronIe  Temartuueckue  wunoctpanud.  Kommbiotep  Akxcyc  Intel
G530\iH61\GeForceGT430\4096 Mb DDR3\500Gb\LCD 22" - 14 mr., Kommerorep B cbope iP2.0
LCD - 1 mr., npuatep HP 1200 - 1 mr., MoOMIBHBINA 3KpaH npoeKnuoHHbH DraperLuma - 1 mr.,
MoOubHbIA mpoekTop Sanyo PLC, CereBoe oGopymoBanue D-Link DES-1024D, 24-mopToBbii;
nokanbHas cetb 100 M6 ¢ octynom B MaTepHeT 50 MO. JIabopaTopust ocHaIeHa KOHTUITHOHEPOM.

IIpomesxyTouHnasi arrectanus. [ npoBeieHUS IPOMEKYTOUHON aTTECTAllMHU 1O TUCLUILIIMHE
UCTIONB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTHIO
HNOJKIIOUEeHUsT K ceTd MHTepHeT M obecredyeHHeM J0CTylna B HIEKTPOHHYIO HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA U/UIU yueOHBbIE ayJUTOPUU, YKOMIUIEKTOBAHHbBIE MEOCIbIO 1
TEXHUYECKUMU CPECTBaMH 00ydEHUsI.

CamocrositeibHasi  padora. [lomemeHust 1Is1 caMOCTOATENBHOH pabOTBI  OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHUs K ceTu «VHTepeHeT» M J0CTYNOM K
AJIEKTPOHHONW  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. [l opraHuzarum
CaMOCTOATENIbHOW PaboThl 00YUaIOIIMXCS UCIIOb3YIOTCA:

KOMITHIOTEPHBIE KJIACCHl YHUBEPCUTETA;

6ubnuoreka (MeaMasai), UMEIOIIas MecTa s 00y4yaroIIUXCsl, OCHALICHHbIE KOMITBIOTEPAMHU C
JOCTYTIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

JyieKTPpOHHAsA MH(POPMALMOHHO-00pa3oBaTenbHas cpena yuusepeurera (QUOC). Kaxnprit
oOyyaromuiicsi B T€YEHHE BCEro rnepuojia o0yueHus: oOecrneueH MHANBUAYATIbHBIM HEOTPaHUYEHHBIM
JOCTYIIOM K 3JEKTPOHHOM HH(pOpMaIMOHHO-00pazoBaTenbHON cpeae yHuBepcurera (DUOC)
http://sdo.tolgas.ru/ u3 060 TOYKHM, B KOTOpPOM HKMeeTcs JOCTynml K HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHN ceTn "VIHTepHeT", Kak Ha TeppUTOPUH YHUBEPCHUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00€CIeuynBacT:

JOCTYNl K Y4eOHBIM IUIaHaM, pabOyuM MporpaMMaM JAUCHUIUIMH (MoOayieil), mporpammam
NPaKTUK, ODIIEKTPOHHBIM YYEOHBIM U3JaHUAM U DJICKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
yKa3aHHBIM B pabouuXx MporpamMmax JTUCIHMILIMH (MOAYNE), MporpaMMax MpakTHK;

bopMHUpPOBaHKE AIEKTPOHHOTO TMOPTHOINO 00YJAIOIIETOCs, B TOM YHCJIE COXPAHEHHE €ro padoT
U OLICHOK 32 3TH PalOTHI.

B cyuae peanu3zanuu o0pa3oBaTeabHON MPOTPAMMBI ¢ PUMEHEHHEM AJIEKTPOHHOTO O0YJYEeHMUS,
JUCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHonoruit dMOC n1ononHuTensHO 00€CIeUnBacT:

¢dukcanmo xoma 00pa3oBaTENBLHOTO MpOIEcca, Pe3yNbTaTOB MPOMEKYTOYHOH aTrTecTalud U
pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMBbl;
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MPOBEJICHNE YICOHBIX 3aHATUHN, POIEAYP OIICHKU Pe3yIbTaTOB O0YUCHUs, peaTn3alus KOTOPIX
MPEeyCMOTPEHAa C TPUMEHEHHEM »JJIEKTPOHHOrOo OOy4eHHs, AMCTAHIMOHHBIX 00pa30BaTEeNbHBIX
TEXHOJIOTHIA;

B3aMMOJICHCTBHE MEXAY y4yacTHUKaMu o0Opa3oBaTelbHOro Mpoliecca, B TOM YHCIIe CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aUMOJIEUCTBUS TTocpeacTBOM ceTH "MutepHer".
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7. OCOBEHHOCTH OPITAHU3AIINU OBYYEHUS JJIsA JINIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMU 310POBbS U UHBAJIN10OB

[Ipu HeoOxomumocTu pabodas TporpamMma JUCIUIUIMHBI MOXET OBITH aJanTUpPOBaHA IS
obecrieyeHHss 00pa30BaTEIBFHOIO TPOIECCa WHBAIUAOB M JIMIl C OTPaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI, B TOM YHCIIE JUIsl TUCTAaHIIMOHHOTO 00y4eHwus. [[st aToro tpedyercs 3asBICHUE CTYIACHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHHUE IICHXOJIOT0-MEIUKO-TIEarorHiecKod KOMHCCUU
(IIMIIK).

B cnyyae HeoOXoauMocTH, 00yUYarOMIMMCS U3 YHCIIa JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
310poBbsl (MO 3asiBIIEHUIO OOydaromierocs) a sl WHBAIMJOB TaKKe€ B COOTBETCTBUH C
WH/IMBUYaJIbHOM MTPOTpaMMON peaOUINTAIlMy HHBAJIKMIA, MOTYT MPEAJIaraTbCs CICIyIOIUEe BApUAHThI
BOCTIpUATHUS yaeOHOU MH(DOPMAIIMH ¢ YI€TOM MX WHIUBUAYATBHBIX TICHXO(PU3NICCKIX 0COOCHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM SJIEKTPOHHOTO O0YUYCHHSI U IUCTAHIIMOHHBIX TEXHOJIOTHIA:

- IS JUI] ¢ HapyIICHUSMHU 3pEHUsS: B IedaTHOW (opMe yBelIMueHHBIM IpupTOoM; B (hopme
3JICKTPOHHOTO JOKYMEHTa; B (hopme ayauodaiina (mepeBoa yueOHbIX MaTepHalioB B ayarnodopMmar); B
neyatHoii Qopme Ha s3pike bpaiinsg; WHIWBHUAyaTbHBIE KOHCYJIBTAIIMHM C TPHUBICYCHHEM
TUQIIOCYPIOTICPEBOAUNKA; MHIUBUAYAIbHBIC 33/1aHUSI M KOHCYJIbTAIHH.

- IS JIMI] ¢ HApYIICHWSMH CiIyXa: B medaTHoi (opme; B (HopMe 3IEKTPOHHOTO JTOKYMCHTA;
BUZCOMATEpPHATIbl C  CYOTUTpaMHW;  WHAMBHUIYAIbHbIC  KOHCYJIbTAllMM C  TNPHUBJICYCHUEM
CypAOTIEPEBOTUHNKA; MHAUBUIYATbHBIC 3a/IaHUS U KOHCYJIbTAIIHH.

- JUIS JIUI] C HapyYIICHUSIMH OMOPHO-ABHraTeILHOTO armapara: B nedatHou Qopme; B dopme
JIEKTPOHHOTO JOKYMEHTA; B popMme ayauodaiisia; MHIAUBHIYaTbHBIC 3a/IaHUS U KOHCYJIBTALIUH.



17

8. OUHEHOYHBIE MATEPHUAJIbI (®OHJA OIEHOYHBIX CPEACTB) IJs
TEKYIIETO KOHTPOJISI YCIEBAEMOCTHU U TIPOMEXKYTOUYHOM ATTECTAIIAA

8.1. OnucaHue moka3areseii M KpUTepHeB OLEHWBAHWS KOMIIETEHUHIl Ha pa3IUYHBIX
3Tanax ux (popMUPOBaAHUS, ONIUCAHHE IIKAJI OLCHUBAHUA.

JUiss OuLeHKM 3HAaHWI, YMEHWH, HABBHIKOB M YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHIIMH 10
JUCLUIUIMHE HpUMEHsieTcsl OajIbHO-PEUTHMHIOBas CHUCTEMa KOHTPOJS M OLEHKH YCIEBAEMOCTHU
CTYIEHTOB. B OCHOBY Oa/sIbHO-pEHTHMHIOBOM CHUCTEMBI IOJIOKEHBI IPHUHLIMIIBIL, B COOTBETCTBHU C
KOTOpbIMH (OPMHUPOBAHHUE PEUTHUHIAa CTyJIEHTa OCYLIECTBISETCS B XOJE€ TEKYLIEro KOHTPOJIA
ycrieBaeMocTH. MakcuManbHOe KoIu4ecTBo 6amioB B cemectpe — 100.

IIIxajia OLeHKH Pe3yJIbTAaTOB OCBOCHHUS M CUMILIMHDBI, CGOPMHPOBAHHOCTH Pe3y1bTATOB

o0yueHust
®opma npoBeaeHNs IIkaabl OEHKH YPOBHSA IlIkana oeHKH YPOBHS OCBOEHHSI TUCHUTIINHBI
TPOMEKYTOYHOM c(hopMHPOBaHHOCTH
aTTecTanuyu Pe3yJILTaTOB 00y4eHHsI

YpoBHeBas 100 100 5-6anbHas mKana, Henuddepe
IIKaJIa OIEHKH OampHAs OampHAs nmudepeHpoBaHHASL HIIMPOBAaHHA

KOMIICTCHITHI mKaia, % IIKaja, OILIEHKa/0aIII s OLICHKA

%
JIOTIOPOT'OBBIN Huxe 61 HIOKe 61 | «HEyIOBICTBOPHUTENBHO» /2 | HE 3a4TCHO
3auger

TTOPOTOBEII 61-85,9 61-69,9 «YHOBJIETBOPUTEIHHO» / 3 3a4TEHO

70-85,9 «xopormioy / 4 3a4YTEHO

TIOBBILICHHBIH 86-100 86-100 «OTIAMYHOY / 5 3a4TEHO

Ilo umoecam mexyweli ycnesaemocmu CmyOeHmy Modxcem Obimb 6bICMAGIEHA OYEHKA NO
NPOMEICYMOYHOU ammecmayuu 8 COOMEemcmeur 3a HAOPaHublMU 3a cemecmp Oariamu (no
HakonumenvbHomy petimuney).Cmyoenmam, HaOpaswium 6 xo0e meKkyuje2o KOHMpOJs YCnesaemocmu
no oucyuniure om 61 0o 100 b6annos u GvINOIHUSUIUM BCe 0OsI3aMeNbHbIE ULl 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, N0 peueHuro npenooasameins 6e3 NPoXoHCOeHUsT NPOMENHCYMOYHOU ammecmayuu
BLICMABISACNICSL OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3yIbmMamos 0C80eHUsL OUCYUNTUHDL.

Pesynomam o0o0yuenua cuumaemcsa c@opmuposannvim (ROGLIUIEHHDBIIL YPOBEHD), eCiu
meopemuyecKoe CoOepIcanue Kypca 0C80€HO NOJHOCMbIO, NPU YCMHbIX CODece008aHUsX CMYOeHm
ucuepnvigarouje, NOCie008amMeNbHO, YemKO U JIO2UYECKU CMPOUHO usiazaem Y4eOHblll Mamepuai;
C80000HO chnpagisgemcs ¢ 3a0a4amu, BONPOCAMU U OpyeUMU BUOAMU 3A0AHUL, MPedOVIOuuUX
NpUMeHeHUs 3HAHUL, UCNONb3yem 6 omeeme OONOIHUMENbHbIL Mamepuai, 6ce npedycMOmpeHHble
paboueti  yueOHOU NPOSPAMMOU 3A0AHUSL  BbINOJIHEHbL 6 COOMGEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuaMu, CmyOeHm CHOCOOeH AHATUUPOBAMDb NOJLYYEHHble Pe3yIbmamvl,  NpOoseIsem
CaMOCMOSAMENbHOCMb NPU 6bINOTHEHUU 3A0AHUL, KAYeCme0 UX GbINOJHEHUS OYEHEHO YUCTOM OALI08
om 86 0o 100, umo coomeemcmeyem NOBLIULUEHHOMY YPOBHIO CEHOPMUPOBAHHOCMU pPe3Ylbmamos
00yuenus.

Pesynomam o0yyenusa cuumaemcsa cQopmuposannvim (ROpPo206vlil  YPOBEHy),  eciu
meopemuyecKoe coOepIucanue Kypca 0C80€HO NOJIHOCMbIO, NpU YCMHbBIX cO0eced08aHUSIX CMYOeHm
nOCIe008amenbHO, YemKo U JI02UYecKU CMPOUHO usiazaem YYeOHull Mamepuai, CHpaeisemcs ¢
3a0ayamu, 60nNpocamu U OpyeuMu SuUoamMu 3a0aHull, Mpeoyrwux NpPUMeHeHUs 3HAHUU, 6ce
npedycmMompenHvle pabouell Y4eOHOU NpOpaAMMOU  3A0aHUsl BbINOJIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPeOOBAHUAMU, CMYOEHm CHOCOOEH aHANU3UPO8AmMb NOJYUEHHble pe3Ylbmambl,
nposeisiem CamoCmosimenbHOCMb NpU BbINOJHEHUU 3A0aHULl, KA4ecmeo UX GblNOJHEHUSI OYEeHEHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem nopocoBOMy YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pe3ynomam o0yuenus cuumaemcsa HecoOpMUpPOBAHHBIM, eClu CMYOeHM NpuU GbINOJHEHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HeY8epeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHACM 3d0aAHUS, He OeMOHCmpUpyem HeoOXO00UMbIX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0AHUL He COOMBEMCmayem YCMAaHOB8IeHHbIM MPebo8aAHUIM, KAYeCmeo Ux
BbINOIHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOGHIO.
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DopMbI TEKYIET0 KOHTPOJIsI YCIIeBAeMOCTH

@DopMBI TEKyIero KOHTPOJIsI Komnugectso Konngecto Makc.
KOHTPOJIBHBIX 6aoB 3a 1 BO3M. KOJI-
TOYEK KOHTp. TOUKY BO 0aJIoB
OTyér 1o mpakTUYecKoil padoTe 5 7 35
OTtuéT mo nmabopaTopHoii padote 5 7 35
TecTtupoBaHue IO TEMaM JICKIIUOHHBIX 3aHATHUI 5 4 20
TBopueckuit  peWTHHr (yyacTHe B  KOH(EPEHIMSX, 1 10 10
OJIMMIIMAAAX U T.11.)
HMroro no pucumivinHe 100 6as110B

CI/ICTeMa OILICHHUBAHUA Hpel[CTaBJIeHa B 3JIeKTp0HHOM yT-I€6H0M Kypce 10 JOUCIHHUIIJIINHEC
http://sdo.tolgas.ru/.



http://sdo.tolgas.ru/
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8.2. TumnoBble KOHTPOJbHbIE 3aJaHusi WM wuHble Matepuaasl M TEKYIIEIO
KOHTPOJISA YCIIEBAEMOCTH

8.2.1. TunoBble 3aJaHUsI K MPAKTHYECKUM padoTam
IIpakTuyeckoe 3ausiTue Nel. DuOoHAYYNEBCKASI CHCTEMA CYUCIEHUS

LHear u comepkaHWe: 3HAKOMCTBO C HETPAJAMIMOHHBIMH CHCTEMaMH CYHCIICHUS,
HCIIOJIb3YCMBbIMH  IIpU pa3pa60TKe HHTCJUICKTYAJIbHBIX I/IH(I)OpMaLII/IOHHBIX cucteM. CocTaBUTh
porpaMMy, IMEPEBOMASAIIYI0 4YHCIa W3 JCCATHYHOW B (MOOHAUYYMEBCKYIO CHCTEMY CYHCICHUS U
o0OpaTHo.

TGOPGTI/I‘lECKOC 000CHOBaHMHE

PeanbHble HEWpPOHHBIE CETH MOTYT TpPeOOBaTh 3allMCH JAHHBIX HE B OOBIYHOW JIBOUYHOM,
JECATUYHOM WM IIECTHAAUATEPUYHOW CUCTEME CUHUCIEHHS, a B HEKOTOPOM CIHEHUaIbHOM,
MO3BOJIAIONICH XPAaHUTh JaHHBbIE OoJiee KOMIIAKTHO, PEaM3yIONIeH 3alluTy NaHHBIX OT MOMEX U
OIMOOK, TNOO C IPYTHUMHU CIICIUATFHBIMUA CBOMCTBAMH.

OnHOM M3 CHEIUANIbHBIX CHUCTEM CUMCICHUS, MPUMEHSIOMEHCS B SKCHEPTHBIX CHCTEMaxX W
HelpoceTsx, saBisgercs (ubOoHayuneBckas. ba3sucoM 3TOH CHCTEMBI CITyXaT YHCIa, COCTABISIOIINC
mnocienosareabHocth ®dubomawun: 1, 2, 3, 5, 8§, 13, 21, 34.. Kaxngoe d4ucio B 3TOH
MOCJIEIOBATEILHOCTH 00pa3yeTcs Kak cymMma JBYX mpeasiaymux: 3+5=8, 5+8=13 u T. a. ns 3anucu
HEKOTOPOTO YHCIIa B 3TOM CUCTEME OCTATOUYHO JIBYX COCTOSIHUI KaKJI0ro paspsiaa, yciaoBHO - 0 u 1.
[TpuBenem mpuMephl 3aKcy Yrces B GUOOHAYINEBCKON CUCTEME:

3710=34+3= l1'g7+0-g6+0-g5s+0-g4+0-g3+1-g2+0-g1+0-go= 10000100:;

2510=21+3+1=1'gg+0-gs+0-gs+0-g3+1-g,+0-gy+ 1-go=1000101.

HNHTepecHo#t 0COOEHHOCTRIO (MOOHAYYNEBCKOW CHCTEMbI CUMCIICHHS SIBIIICTCS TO, YTO B HEH
HET OJHOBPEMEHHO YCTAHOBJIEHHBIX B COCEIHUX pa3psaax €AWHHI], YTO IO3BOJIIET TIPOIIE
peann30BaTh 3alIUTY JAHHBIX OT IOMEX.

MeTtoauka 1 NOPAIOK BbINOJTHEHUS Pad0ThI

N3yunTh TEOpETUYECKHI MaTepral 1o JEKIMAM, TOIOJHUTEIBHOMN JIUTEPATYPE.
CocTaBUTh ANTOPUTMHUUECKYIO CXEMY pEILIEHUs 3a/1auH.

BBINOTHUTE IPOrpaMMHYIO peaIu3anuIo.

Ocy1iecTBUTh TECTUPOBAHUE U OTIIA/IKY IPOTPAMMBI.

CocraBuTh OTYET O JabOpaTOpHOU padoTe.

arONE

Conepxxanue oryera u ero popma
CrpykTtypa oTuera no jgabopatopHoil padore:

Ha3zpanue nabopaTopHoit paboThI.

I{enwn mabopatopHOM pabOTHI.

OTBeTbI Ha KOHTPOJIbHBIE BOIPOCHI.
DopMyIMpOBKa WHAWBHIYAITEHOTO 3aIaHHS.
AnropuTMHUecKasi CXemMa IporpaMMBl.
JIMCTHHT IPOTPaMMBI ¢ KOMMEHTapHUSIMHU.
AHaJIu3 TECTOBBIX MMPOTOHOB MIPOTPaMMBI.

NoabkowhE

KoHnTposabHbIe BONpochI

=

Yro Takoe nHTEIeKTyalnbHas nHpopMaimonnas cuctema (MUC)?
2. Tlpuemute onHy U3 M3BecTHRIX BaMm kimaccudukanuii UAC.
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Yro Takoe hpaxTanmbi?

[Touemy prOOOHAUMEBCKASI CHCTEMAa CUMCIICHUS MTO3BOJISET Peain30BaTh (hpaKkTaIbHOE
KoAMpoBaHue nHpopayuu’?

5. Oxapakrepu3yiite GUOOHAUYNEBCKYIO CUCTEMY CUHCIICHHS.

~ow

IIpakTnyeckoe 3ansitue Ne2. Peaqimzanusi HeHPOHHBIX CTeTell B MaKeTe
NeuralNetworkWizard
Leab u coaepxkaHue: MpruoOpeTeHNE MPAKTUUECKUX HABBIKOB IMPUMEHEHUS! HEHPOHHBIX CETeH C
ucnonbs3oBanueM nakera Neural Network Wizard.
Conep:xkanue
Teoperrueckoe 000CHOBaHUE
MeTtoauka u MOPsA0K BBHIOTHEHHS paOOTHI
BapuanTsl 3ananuit
JlononHurenbHOE 3ajaHKE
Copepxanue oTdera u ero popma
KoHTponbHbIe BOIPOCHI

ook wnE

TeopeTrnueckoe 060cHOBaHUE

Neural Network Wizard 1.7 — npocreiiimii mporpaMMHBIN dMYJISATOp HEHPOHHBIX ceTedl. B
Neural Network Wizard peamn3oBana MHOTOCIOHHas HEHpOHHAs CeTh, o0ydaemasl MO alrOPUTMY
obpatHoro pacrpocrpanenus omuoOku (backpropagationerror). IIporpamma Neural Network Wizard
mpelHa3HayeHa JUisi MPOBENEHUS HCCIEAOBaHUN C 1EJbI0 BhIOOpAa ONTUMATBHON KOH(PUTYpaluu
HEWPOHHOU CETH, MO3BOJISIONICH HAWIYy4ITUM 00pa3oM pEelInTh MOCTABJICHHYIO 3a7ady. Pe3yiabTaTom
paboThl cUCTEMBI sBIIETCA (Paiiy, KOTOPBIA XpaHUT B ceOe BCe mapaMeTphl MOJIYYeHHON HEHpOHHON
ceru. Jlanee, Ha ocHOBe 3TOrO (haiiima, MOXKHO pazpabaThIBaTh CHUCTEMY, IMpEIHA3HAYCHHYIO IS
pelleHns KOHKPETHBIX 3a/1a4.

[Iporpamma MOXeT IPUMEHATHCS JJISl aHAIU3a WH(POPMAIIUHY, TIOCTPOSHUS MOJIEIH TPOIIECCOB
U iporuo3upoBanus. [y paboThl ¢ cuCcTEMO HEe0OX0AUMO MPOAeaTh CASAYIOIINE ONepalluu:

1. CoOpaTh CTaTUCTUKY TIO MPOIIECCY.

2. O0yuuTh HEUPOCETh Ha MPUBEIEHHBIX JAHHBIX.

3. IIpoBepsTh MOITydeHHBIE PE3YIbTATHI.

B pesynbrate oOyueHMs HEHpOCETh CaMOCTOSTEIbHO MOAOEpeT Takue 3HAYCHMS
KOO PUIIMEHTOB M TMOCTPOUT TaKyK MOJENb, KOTOpas HauboJiee TOYHO OIMHUCHIBAECT HCCIENYEMBbIil
npoiiecc.

[Iporpammubiii  maker Neural Network Wizard woxer ObITh HcHoOnb30BaH — 0O€3
npeaBapUTeNbHON MHCTAISIHH.

MeToanka 1 MOPSIIOK BbINOJHEHUS PadoThI

[Tpexne 4yem 3amyckaTh Nporpammy, HEOOXOAMMO B JIFOOOM TEKCTOBOM PEAAKTOpE MOArOTOBUTH
TEKCTOBBIN (ailsl ¢ oOyyaromieil BeiOopkoit. Hanpumep, BerunciuM kocunyc. @parmMeHT takoro gaiina
st pyskuuu Res = Cos(X) mpuBeieH HIKE.
Cos Res
01
0.1 0.995
0.4 0.921
0.50.878
0.6 0.825

B nepBoii cTpoke daiina yka3pIBalOTCS MIMEHA BXOIHBIX/BBIXOAHBIX MTepeMeHHbIX: Cos — nMeHa
BXOJIHBIX IIEPEMEHHBIX, Res — NMs BBIXOJHON NIepeMeHHOM. Jlaree uayT UX 3Ha4EHMsI B KOJIOHKaX.

Jlanuble 111 00y4yeHHss HEUPOHHON CETH JIOJKHBI OBITh NMPEIOCTaBICHBI B TEKCTOBOM (paiiie ¢
paznenutersivMu (Tab wim npo6er). KonndyecTBo mpumMepoB H0HKHO OBITH J0CTaTOYHO O0bImuM. [Tpu
TOM HEOOXOAMMO 00ecneunTh, YTOOBI BBHIOOpKA ObUIa pPENpe3eHTATHBHOM, a JaHHbIE OBLIM HE
npoTuBOpeunBbl. Bces uHbopMmanus nomkHa OBITH MpelcTaBieHa B 4YuciIoBOM Buzae. Eciu
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uHpOpMaLUs IPEACTaBISIETCS B TEKCTOBOM BHJIE, TO HEOOXOIMMO HCIIOJIB30BaTh KaKOH-THM00 METOJ,
MEePEeBOSAIINNA TEKCTOBYIO HHPOPMAIIHUIO B UKCIIA.

daiin coxpaHseTcs Kak TeKCTOBbIH ¢ paciupenneM .txt (Kocunyc.txt).

[Tocne 3amycka mporpaMMbl B IEPBOM OKHE 3ajaaercs ums ¢aiina ¢ oOydaromeld BHIOOPKO
(pucyHok 2.1).

i wain Opsexs Bna  Beraers T Cepewc Tabnmua  Oxwo  Crpaska Ereante sonpac . x
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TporpaMMHeni maxer Neural Network Wizard
3.2 TTopanok padoThI ¢ Neural Network Wizard MoKeT OBITH  HCMOML30BaH  Ge3 IpeaBapHTemLHOM

[ Neural Network Wizard [EEE) ™ Neural Network

IIporpamma Neural Netwo
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Pucynok 2.1 — Beibop ¢aiina ¢ oOyuatorieit BBIOOpKOii

Knonka «Jlajiee» mo3BoJseT MEPEUTH K CIEAYIOLIEMY OKHY (pUCYHOK 2.2). B HOBOM okHe
NEPEYHCIICH CIIMCOK JIOCTYITHBIX TTOJICH, B3STHIM U3 TIEPBOM CTPOKH yKa3aHHOTO (haiima. J[inst kaxmoro
U3 noied HeoOXOJMMO yKa3aTh, YeM SBISETCS JaHHAs INepeMeHHas. Eciau gaHHas nepeMeHHas
BXOJIHas, TO B rpynne «Mcmob30BaTh moJie Kak» BelOUpaercs BapuaHT «BxoaHoey, eciy BbIXOHAS
— «lleneBoey». Iloms, ormeuenHbie momeTrkoi "He ucmonb3oBaTh" B OOyYe€HUHM U TECTHUPOBAHHUH
HEHpOCeTH MPUMEHSTHCS HE OyIyT.

Ha Bxox HelipoceTu JOKHA MOAABAaThCS MHPOpPMALMS B HOPMATU30BAaHHOM BHJE, T.€. 3TO
yucia B nuana3one ot 0 g0 1. MoxHO BBIOpaTh METOJ HOpMaiu3anuu Ha Bkiagke Hopmaau3oBarh
noJjie Kak.

e (X-MIN)/(MAX-MIN) — nuHeiHas HOpMaJIU3aIHs.

e 1/(1+exp(ax)) — sxcroHeHIHATbHAS HOPMAJTH3aIHs.

e ABTO — HOpMaJIW3allMsl, OCHOBaHHAs Ha CTAaTUCTUUYECKUX XapaKTEPUCTUKAaX BHIOOPKHU
o be3 HopMasm3anmMu — HOpMaIU3alus HE IPOU3BOJAUTCA.
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PI/IcyHOK 2 3 Onpe,ueﬂeHHe MapaMeTpOB CTPYKTYPbl HEUPOCETH.

Knonka «/lajiee» mepeBomut Kk clenymomeMy OKHY (pUCYHOK 2.3), TIe ONpEIestoTCs
CTPYKTYpa U MapaMeTpbl HEUPOCETU: KOJUYECTBO CKPBITHIX CJIOEB, KOJIMYECTBO HEHPOHOB B KAXKJIOM
cJ0€, a TaK)Ke BUJT CUTMOUTAIbHOWHON ()YHKIIUH.

HeiipoHnHast ceTb COCTOUT M3 CIOEB: BXOJHOTO, BBIXOJTHOTO U CKPBITHIX. HeoOXxoaumo ykaszath
KOJIMUECTBO CKPBITBHIX ciioeB. OOIIero mpaBuiia onpeesieHusl KOJIMUeCTBa TaKuX CIIOEB HET, 0OBIYHO
3amaercss 1-3 ckpbIThiX cinos. Ho cumrtaercs, uto dem Oosiee HemuWHEHHas 3amada, TeM OOJbIie
CKPBITBIX CJIOEB JIOJDKHO OBITh Y HEUPOHHOM CETH.

B Neural Network Wizard Bce 3meMeHTBI MpeIbIIyIero cliosi CBA3aHbl CO BCEMU JIEMEHTaMH
nocieayromero. KonmyecTso HEMPOHOB B TEPBOM M MOCIIETHEM CJI0€ 3aBUCUT OT TOTO, CKOJIBKO MOJICH
B oOyuaromnieil BBHIOOpPKE YKa3aHbl KaK BXOJHBIE M BbIXOAHBIE. HeoOXommMo 3amaTh KOIHYECTBO
HEHPOHOB B KaXJIOM CKPBITOM ciioe. OOImMX MpaBWII OMpeAeTeHNs KOJINYeCTBA HEWPOHOB HET, HO
HEO00X0aUMO, YTOOBI YHCIIO CBSI3ed MEXIy HEMpOHaMH OBUIO 3HAUMTENBHO MEHBIIE KOJIMYECTBa
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pUMepoB B o0yyaromeit Beioopke. MHaue HelipoceTh moTepsieT cnocoOHOCTh K 0000IIEHUIO, a IPOCTO
«3alIOMHUT» BCE MIPUMEPHI U3 00ydaromei BHIOOPKH (Tak Ha3bIBaeMbIi «d(PeKT mepeodydeHus»).

[Mapamerp curmouasl. Curmouga TpUMEHSETCS s OOSCHEUCHUsS  HEIMHEHHOTO
npeoOpa3oBaHus JaHHBIX. B MpoTHBHOM ciy4ae, HEHPOCETh CMOXET BBIICIUTH TOJIBKO JMHEHHO
paszenumble MHOXKeCcTBa. UeM BhIIIE Mmapamerp, TeM Ooiblie MepexofHas (QYHKIHS MOXOAUT Ha
noporoByo. [Tapamerp curmouabl nogdoupaetcs, pakTHUECKH, IMIUPUUYECKH.

B cnenyromem okHe (pucyHok 2.4) 3amaroTcs mapaMmerpbl 0OyueHHs] U KPUTEPUH OCTAHOBKH
oOydeHus, eciii oHa TpeOyeTcs.

Hcnonb3oBaths 11 00ydeHusi cetu % BbIOOPKH. Bce mpumepsl, nogaBaeMmble Ha BXOJ
HEeHpoceTH, IeATCs Ha 2 MHOKECTBA — 00ydJarolllee U TeCTOBOe. 3a/laHHbIil IPOLEHT MpUMepoB OyeT
UCTIOJIB30BaThCSl B 0Oydaromeil BbIOOpKE. 3amucH, UCIOIb3yeMble ISl TECTHPOBAHUSA, BBIOMPAIOTCS
CIIy4aifHO, HO IPOMOPIIUU COXPAHSIOTCS.

B fokyme ut Microsoft Word - Microsoft Word
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KPHTEPHH OCTAHOBKH OGYMeHHA, ecH oHa Tpefyerca Koormka «Tamee»

TIOKA3bIBaeT K ATKHI M eIk aPHTeTbHbIT 0TIeT.

B caenyiolleM OKHE BH3YATH3HPOBAH MPOLECC OOYIEHHA (PHCYHOK 9).

UT00b1 3aMyCTHTE 06y eHHe, HAAHMAETCA KHOMKA «ITyck ofyuenrp:. Ha Bepxeit
12

2 JHATPaMME TIOKA3AHO PACTPENENEHHe OMHOKH OOYMEHHA; MO TOPH30HTATH

3HAYEHHE OIEIOKH (€M IPaBee CTOMOEL, TeM OO/bile OUOKA), [0 BEPTHKATH

Ha 12,2cn CT 13 Kon 1 340 [icne] [Ban] 5aM | pyco o Ox
< b o

Pucynok 2.4 — ITapameTpbl 00yueHust

Ckopoctb o0yuenus. [lapamerp onpeaenser aMIUIMTYAy KOPPEKLIMU BECOB HAa KaXJIOM Ilare
00yJeHwusl.

MowmenrT. [TapameTp omnpenenser cTeneHb BO3ACHCTBUS -0 KOPPEKIIMK BECOB Ha i+1-yio.

Pacno3nana, eciu ommoKa mo npumepy... Ecim pe3ynbrar mporao3npoBaHust OTINYAETCS OT
3HaYeHHUs W3 00y4aeMOro MHOXKECTBAa MEHbIIE YKa3aHHOW BEJIMYMHBI, TO MpPHUMEP CUUTAETCS
pacro3HaHHBIM.

Hcnoab30BaTh TeCTOBOE MHOXKECTBO Kak BaauaanmuonHoe. ITpu ycraHoBke storo ¢iara
oOydeHne OyJeT MpeKpalieHo ¢ BhIJa4eld COOOIICHHS, KaK TOJIhKO ONIMOKA Ha TECTOBOM MHOXKECTBE
HauyHeT yBEeJIMYMBATHCS. DTO MOMOraeT U30exaTh CUTyaluy nepeoOyueHus HelpoceTu.

Kpurtepun ocranoBku o0yuenusi. Heo6xoamMo onpenenuTs MOMEHT, KOT/Ia 00yueHue Oyaet
3aKOHUYEHO.

Knomnka «/lanee» moka3piBaeT OKHO ¢ KOHGUTYypaleld HeMPOCUCTEMBI, 3aaHHBIC MAPaAMETPHI
(pucyHok 2.5).

RU @ LG 19:30

1 3 Mposoanic 2 Heur, 3 o
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Thia help file was created with HelpScibbis,

Netwerk B merasoft Excel ] Neural Network... | B Kachbiye » Bnai, nafiopatopHan

Pucynok 2.5 — 3aganHble napameTpbl HeipoceTu

B cnenyromem OKHE BH3yalH3HPOBAaH HEMOCPEICTBEHHO caM Ipoiecc oOydeHus (puc. 2.6).
Urobb1 3amycTuTh OOy4deHue, Hakumaercs kHomka «Ilyck oOyuenus». Ha Bepxueil amarpamme
IIOKa3aHO paclpeieieHue OMMOKM OO0Y4eHHUs: 10 TOPHU30HTAIM — 3HAYEHUE OIIMOKHM (4eM IpaBee
cronber, TeM Oojbine OmMOKa), MO BEPTUKAIH — KOJMYECTBO NPUMEPOB W3 BHIOOPKH C JTAHHOMN
oLIMOKOM (4eM BbllIe CTOJ0eL, TeM 0oJjbllle MPUMEPOB C YKa3aHHON OIMIMOKOI1). 3eneHble CTOIONb! —
omunOKa Ha pabouelt oOyyaromieil BEIOOpKe, KpacHBIe — Ha TECTOBOK. B mporiiecce 0OydeHHs CTOIOIIBI
JIOJDKHBI CTPEMUTBCS B JIEBYIO YaCTh JMArPaMMBI.

Hwxke npmarpammbl oTOOpakaeTcsl paclpelelieHHe IMpUMEpoB Ha paboyel W TeCcTOBOM
BbIOOpKax. Ha 3Tux rpapukax MOXHO OTCIEXKHBATh HACKOJIBKO pPE3YylbTaThl, MHpPeJCKa3aHHbIC
HEHPOHHOM CEThIO, COBIA/IAIOT CO 3HAYCHHUSIMH B 00yYaromiei (clieBa) U TECTOBOM (CrpaBa) BEIOOPKE.
Kaxnpiii npumep o0o3HaueH Ha rpaduke Toukoil. Eciam Touka momajaer Ha BBIIEICHHYIO JIMHUIO
(mmaroHaie), TO HEHpPOCETh MpejcKa3aia pe3yabTaT ¢ JOCTATOYHO BBHICOKOW TOYHOCTHIO. Ecim Touka
HaXOJUTCs BBIIIE JUAroHa M, 3HAYUT HEHPOCETh HEJOOLIEHWIa, HIDKe — mepeolteHuna. Heobxoaumo
JOOMBATHCS, YTOOBI TOYKH PACTIONATATUCH KAK MOYKHO OJIFDKE K THaroHaju.
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Pucynok 2.6 — O0y4eHue cuctembl
OcTaHoBKa O0YYCHHS MPOMCXOAUT JIMOO M0 paHee YKa3aHHOMY KPHTEPHIO, JINOO ¢ TIOMOIIBIO
TOM ke KHOMKH «Ilyck oOyueHus».
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Pucynok 2.7 — PaboTa ¢ 00y4eHHOI HEHPOHHOH CEThIO
B cunenyromem okxHe (puc. 2.7) mpeacTaBisieTcsi BO3MOXKHOCTh OLEHUTh TOYHOCTb PAaOOTHI
00y4eHHOIl HeMpoceTH B H3KCIUIyaTalUOHHOM pexume. Jljig 3Toro B JI€BOM I0JIE YKa3bIBAETCSA
IPOM3BOJILHOE 3HaueHHe BXOJHOro curHaina. Ilocne Haxkatust Ha kHoOnKy «Pacyer» B mpaBoMm mojie
HOSIBJISIETCS. PACCUUTAHHOE CEThIO 3HAUCHHUE.
Knonka «CoxpaHuTb» MO3BOJISIET 3alMCaTh MapaMeTpbl 0Oy4YeHHOW ceT B BuUie (ailna (1o
yMOT4aHuIo pacmmpenue daiina NNW).

BapuanTsl 3a1aHuii
Ha ocHoBe 3aaHHOM YMCIIOBOH MOCIEA0BATEIHLHOCTH TPEOYETCSI MOCTPOUTh HEMPOHHYIO CETh,
CIOCOOHYIO MPOTHO3MPOBATH CIEAYIOUINI YJieH MoCcIeA0BaTeNbHOCTH. B 3aBUCMMOCTH OT TOrO, Kakue
3aKOHOMEPHOCTH TMPHUCYTCTBYIOT B HCXOAHOW TMOCIEIOBAaTENbHOCTH, MOXET MOTpedoBaThCs
HCIIOJIB30BaTh B KA4eCTBE BXOJA CETH I INPEACKA3aHUS OYEPEIHOIO 4iIeHa IOCIIEI0BATEIbHOCTH
Pa3IMYHOE KOJIMYECTBO WM TPYIIIUPOBKY IPEABIIYIIUX.
BapuanTsl 3a1anuii

Howmep Bapuanta 3ananue
1,6,11, 16, 21 Sin®(x)Cos(x)
2,7,12,17, 22 Cos(x)sin(x)
3,8,13,18,23 2sin(x?)cos(4x)
4,9, 14,19, 24 Sin(x/2)tg(x)
5, 10, 15, 20, 25 4cos(x)sin(x?)

JlomostHUTEIBHOE 3a1aHUE
Haiitu wndopmanuio 0 peasbHO CYIIECTBYIOIIEM IPOEKTE, B KOTOPOM HCIOJIB3YIOTCS
HEHpPOHHBIE CETH, COCTaBUTH MOKIa (1 med. ucT) 00 3TOM MpoeKTe. 37ech He HYKHO MOATPYKAThCS B
TEOPUIO HEUPOCETEBBIX AITOPUTMOB. llenb HamucaHus OOKIaga — MOHSATh, YTO HEUPOHHBIE CETH
IIMPOKO MCHOJIB3YIOTCS Ul PELIEHUS CaMbIX Pa3HbIX HAy4YHBIX M MPUKIAJHBIX 3a7a4 U HUMEKT
MOIITHEIA TOTEHIIHAI.
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Copaepxanue oTyera H ero popma
CtpykTypa oT4eTa 1mo jabopaTopHoil padoTe:
HasBanue nabopatopHoit pabOTHI.
I{enun mabopatopHOl pabOTHI.
OTBeTbI Ha KOHTPOJIBHBIE BOIPOCHI.
DopMyIIMpOBKa WHAUBUIYAITBHOTO 3a/IaHHS.
AHanu3 pemeHns ¢ KOMMEHTapUSIMH.

arONE

KonTposabHbie Bonpochl
UTo Takoe MCKYCCTBEHHBIN HEHPOH, HEHPOHHAS CETh?
KakoBa maremaTnueckas Moenb HelpoHa?
Yro Takoe QyHKIMS aKTUBAIMH, U Kakke (YHKIIMHA aKTUBAIIMU BbI 3HaeTe?
KakoBbI OCHOBHBIE 3TaIbl Pa3pabOTKU HEUPOHHOHU ceTh?
B kakoii hopme npuarMaeT u BeiaeT gaHHbIe makeT Neural Network Wizard?
[To xakum kpuTepusM 3aBepiuaercs oOyuenue B nakere Neural Network Wizard?
Kak roToBsiTcsi TpEHUPOBOYHBIC U TECTOBBIC MaHHbIe I makeTa Neural Network Wizard?
Kak npoucxoaut npouecc odydeHus cetu u ee ucnonbzoBanus B Neural Network Wizard?
Yro takoe oOyueHue ceTu?
10 [epeuncaure 3agaum, KOTOPBIE MOTYT BBHIIOIHATH HEUPOHHBIE CETH.

CoNoOA~WNE

IpakTnyeckoe 3ansitue Ne3. Peanm3zanus HeiipoHHbIX ceTeil B makere MATLAB.
HellpOHHAA ceTh ¢ NMPAMOM nepeaayeil CHrHAJIA, aIPOKCUMAaNUs QYHKUIMHU

Lean u conep:xanmne: npruodOpeTeHNE NPAKTUUECKUX HABBIKOB IPUMEHEHHSI HEMPOHHBIX CeTel npu
peLIeHnH I10X0 (OopMaIM30BaHHBIX 3a]1ad C MCIIOJb30BaHKeM nakeTa Matlab.

MeToanka BbINOJTHEHHSI PpA0OTHI
IycTh HEOGXOAMMO CO3HATH U 00YUHTh HEHPOHHYIO CETh BBIIOIHCHHIIO OIEPALIMH Y = X1°+ Xy,
€CITH 33J1aHbl ocieaoBarenbHocTH Bxoga P1=[10.501;-200.5 1] uemu T1 =[-10.25 0.5 2].
Cdopmupyem nocneoBaTeI-HOCTH BXOI0B | 11eiel B padboueit obmactu GUI-unrtepdeiica NNTool,
ucnonn3ys okHo Create New Data (puc. 3.1).

o] o]
~Name ~Data Type o ~Name -Data Type
IF' & Inputs lT " Inputs
¢ Targets & Targets

Value

[10501; =
-20051]

¢ Input Delay States
" Layer Delay States
" Outputs
" Errors

Help I

Value
1 0.2505 2] -

¢ Input Delay States
¢ Layer Dzlay States
" Qutputs
" Errors

Cancel

Create

Cancel I

Create |

Help |

Pucynok 3.1 — BBox BXOJIHBIX JaHHBIX

Bribepem Heiiponnyto cers tuna feed-forwardbackpropce npsimoii mepemadeid curnamza u c
00paTHBIM pacnpocTpaHeHrueM omunoku. Cxema 3TOoi CEeTH MoKazaHa Ha puc. 4.2.

BrimonmHuM MHMIIMATM3AIUI0 CETH, Ui 4ero BblOepeM 3akiaaky Initialize, oTkpoercs
JTMAJIOTOBas TIaHelb, TIoKa3aHHas Ha puc. 3.3. /[nana3oHbl 3HAYCHUI UCXOIHBIX JAaHHBIX BBIOEpEM TIO
BXOJlaM U3 HHcnagaoomero MeHio Get frominput. [ns BBoJAa YCTaHOBJIEHHBIX HAla30HOB U
WHUIMAIA3AaAA BECOB HAJO0 BOCIMONB30BaThcs KHomKamu SetRanges (YcraHOBUTH nuama3oHbI) U
InitializeWeights (Mauuunanusuposate Beca). Eciu TpeGyeTrcst BEpHYThCS K IPEKHUM TUara3oHaMm, TO
cienyet BbIOpaTh kHOMKK RevertRanges (BepuyTs aunanazonsr) u RevertWeights (BepayTts Beca).
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=% View of New Network

Cloge

Pucynok 3.2 — CtpykTypa HEWpOHHOHU CeTH
=) Network: network3

| Initialize | Simulate

Directions

Weights

Click [REVERT WEIGHTE] to setweinhts and hiases to their last initial values.
Click [INITIALIZE WEIGHTS] to set weights and biases to new initial values.
Jse the "Input Ranges" area below to view and edit input ranges.

Input Ranges

(01,
-21]

Getfrom input. s

[Revert Ranges] [SetRanges]

[Manager ” Close ]

[Revert weights| [nitialize weights|

Pucynok 3.3 — Ununmanuszanus cetu

3areM BBINOJHSETCA 0O0yYeHHE CeTH, /ISl Yero BbIOMpaeTcs 3akiaika Train u OTKpbIBaeTCs
JIaJIOTOBAast TAHEIh, TOKa3aHHas Ha puc. 3.4.

=% Network: network3

iew | Initialize | Simulate | Train | Adapt | Weights |

Training Info | Training Parameters | Optional Info |

Training Data Training Resulis

Inputs

Qutputs

network3_outputs
Targets

Errars

network3_errors

[Manager H Close ]

Train Metwork

Pucynok 3.4 — OGyuenue cetu. Mudopmarus 06 00ydaromux mociae10BaTeIbHOCTIX
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Ha puc. 3.5 npencraBinensl napameTpsl 00ydeHHs BEBIOPaHHOM CETH.

=) Metwork: network3

View | Initialize | Simulate | Train | adapt | Weights |

| Training Info_| Training Parameters | optional Info_|

epochs 100 mu_dec 0.1

goal 0 mLu_ine 10

rmax_fail a ML_max 10e10
merm_reduc |1 Showy 26

min_grad time Inf

mu

[Manager H Close ]

Pucynok 3.5 — O6yuenue ceru. [lapameTpsr 00ydeHus
=): Network: network3

View | Initialize | Simulate | Train | adapt | \Weights |

Training Info I Training Parameters | Optional Info |

Eupplﬁ; optional valdiation data? (Used for early stopping for many netwu:nrks.]i
Supply optional testing data? (Useful for estimating a netwark's ahility o generalize)

Walidation Data TestData

Inputs P Inputs P
Targets T Targets T
Init Input Delay States | (Z&8ros) Init Input Delay States | (Zeros)
Init Layer Delay States  |(Zeros) Init Laver Delay States  |(Zeros)

Manager H Close ]

Pucynok 3.6 — O0Oyuenue cetu. JlonmonHuTenbHas nHGopmanus
[TpuMeHsis 3TH 3aKIaIKi, MOKHO YCTaHOBUThH UMEHA TIOCIIEIOBATEILHOCTEH BXO/1a H IISITH, a
TaKXe MapaMeTPOB MPOIEAYPbl O0yUEHHSI.

Teneps MOKHO MPUCTYIUTH K 00ydeHuto cetr (kHomka Train Network).
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) Training with TRAINLM
File Edit Yiew Insert Tools Deskiop Window Help ~

Q Pedormance is 3.6328e-018, Goal is 0
1D T T T T T T T T T

107 + b

Training-Blue “alidation-Green Test-Red

10 + i
1D-15 L i
1 1 1 1 1 1 1 1 1
0 10 20 30 40 o0 60 70 a0 o0 100
100 Epoch

Pucynok 3.7 — Pe3ynbTat 00yuenust cetu (rpaduk)

KagectBo oO0y4yeHHMs ceTH C TpsSAMOHM TIepenavyeil CUTHaiNa Ha BBIOpaHHON oOOydJaromei
H0CJIEI0BATENbHOCTH NOsICHAETCS Ha puc. 3.7. COOTBETCTBYIOILIME BECA U CMEIIEHUS MOKHO YBUETb,
ecy BIOpaTh 3akiaaky Weights.

Jns ynoOGcTBa paboThl MOXHO SKCHOPTUPOBATH CO3JIaHHYK0 HEHpPOHHYIO ceTh B pabouyro
obmacte cucreMsl MATLAB 1 nonyunts uH(pOpMAIHMIO O BECaX M CMEUICHUSX HETOCPEACTBEHHO B
paboueM OKHE CUCTEMBI.

Pesynbrarel 00ydeHus: MOXHO TTPOCMOTpeTh B okHe Network/Data Manager, BEIOpaB KHOTIKY
Manager. IlosBnserca okHo (puc. 3.8); Tenepb, aKTUBU3UPYS MMEHa IOCIIEJOBATEIIbHOCTEH BhIX0Ja
i omuOok network3 outputs u network3 errors, MOKHO NPOCMOTPETHh PE3YJIbTAThl, HUCHOJb3YS
KHOMKY View.

=) NetworkiData Manager El |E| E|
Inputs: Metworks: Dutputs:

F network3 netwoark3_outputs
Targets: Errors:

T network3_errars

Input Delay States: Laver Delay States:

Metworks and Data

[ Help ] [New Data... l ’New Netwurk...l

’ Import.. H Export... ” ey ” Delete ]

Metworks anly




arONE
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Pucynok 3.8 — Pe3ynbraTsl 00yueHus

BapuanTsl 3a1aHuii
OOyunTh HEUPOHHYIO CETh 33JJaHHOMN (PYHKIIMOHATBHOW 3aBUCUMOCTH T10 BAPHAHTY U3 BTOPOM
1a00paTOpHOI.
CpaBHUTH pe3yabTaThl IPUMEHEHUS ABYX MOAXOA0B, CAEIAaTh BBIBOJIBI.

Oo0s13aTeJIbHO AJ151 U3yYeHUSs:
CtpyKTypa HEMPOHHOI CEeTH.
HeiiponHsie ceTH npsMoro pacpocTpaHeHusl.
MHOroca0iHbIN NEPCENTPOH.
B3aumoneiicTBre HEHPOHOB U Tepeaya CUTHAJIOB B HEPOHHOM CETH.
Anroput™ 00paTHOTO PacIpOCTPAHEHHUS OLTUOKH.

KoHnTposbHbIe BOonpockl
[Tepeuncnure npoOaeMbl, Ui PELICHNs KOTOPBIX IPUMEHSIOTCS HEHPOHHBIE CETH.
B kakux o0sacTsax yenoBedecKol JesTeIbHOCTH HAllUIM IPUMEHEHNE HEHpOHHbIE ceTH?
Kakyro cTpyKTypy UMEET ceTh IPSMOI0 PaclpoCTpaHEeHUs?
[lepeuuncnure 3Tanbl 00yyeHUsI HEHPOHHON CETH 10 METOAY OOPATHOIO PacpOCTPaHEHUS
omnoku?
Kakune metobl 00yueHust HeHpOHHBIX ceTell peann3oBaHbl B makere MatLab?

IpakTuueckoe 3ansitne Ned. Peasm3anusi HelipoHHBIX ceTeii B makere Matlab.
I'paduueckuii unTepdeiic TyadoxcaNNTool

Leab u cogep:kanue: npuoOpeTeHNE MPAKTUISCKUX HABBIKOB MPUMEHEHHS HEMPOHHBIX CETe

Py PEUIeHHH TUI0X0 (HOPMAIM30BAaHHBIX 33Jad C HCIOJIb30BaHMEM Nakera Matlab, BblsiBIeHHE
Ba)XKHBIX IIOKa3aTenel B o0ydaromeil BoIOOpKe, B HauOOJIbIlIeH CTENEHH BIMSIOIUX Ha pe3yibTar.

TeopeTuueckoe 000cHOBaHMe
NNTool — rpaduyeckuii uHTepdeiic mis padoTel ¢ HEHPOHHBIMH ceTsMu makera Matlab

Mmo3BoJisieT BeIOUpaTh CTPpyKTypsl HC w3 oOmuUpHOTO mMepeyHss M MPEeOCTaBISIET MHOXKECTBO
AITOPUTMOB OOYUYEHHUS ISl KQXKIOTO THIIA CETH.

B nabGoparopHoil paboTe paccMOTpeHbl CIEAYIOIIME BOIMPOCHI, OTHOCALIUECS K padore c

NNTool:

HAa3HA4YCHUC rpa(i)nqecm/lx YIpaBJIAIOUINX 3JICMCHTOB,
MOJTOTOBKA JTAHHBIX;
CO3/IaHUE HEWPOHHOM CETH;
oOydeHue ceTu;
MIPOTOH CETH.
MeTtoauka ¥ NOPSI0K BHINOJTHEHUS] PA0OTHI
Uto0s1 3anyctuth NNTool, HE06X0IUMO BBITIOTHUTH OJHOMMEHHYIO KOMaHAY B KOMaHIHOM

okue MATLAB:

>>nntool
ITocne storo mosButcs rinaBHoe okHO NNTool, umenyemoe "OKHOM yNpaBie€HUS CETAMHU U

nauueiMu" (Network/Data Manager) (puc. 4.1).
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) Network /Data Manager _ o] x|
Inputs: Metworks: QOutputs:
[TocmemoBATEIBHOCTH [TocmenoBaTeIbHOCTH
BXOIOB - EBIXOI0OEB
CIIHCOK HEHPOHHBIX
ceTeld
Targets: Errors:
HGCJ]E,EOBHTEJ‘[BHOCTH HOCJIE.Z[OBEITEJIBHOCTH
meaeH OIMHOOK CeTH
Input Delay States: Layer Delay States:
HauanrHEIE YCIOBHA HagateHEBIE YCIOBHA
JIHHHH 3aJcpPiKEH THHHH 3aJSPAEH
BXOIA IO

—MNetworks and Data

Help | NewData.. | mew network..
Export... Wiewy Delete
— Metworks only
[nitialize.. | Simulate... Traim... Adapt...

Pucynok 4.1 — I'maBaoe okHO NNTool

[Tanens "Cerm m nanabie" (Networks and Data) mmeer ¢GyHKIMOHAJIBHBIE KIABHUIIH CO

CJICAYIOUIMMHU Ha3HAUYCHUSIMHU:
— IMomomp (Help) — kpaTkoe onmcanue yrnpapisiomnX 3JI€MEHTOB TaHHOTO OKHA,
— Hossle nannbie (New Data...) — BBI30B OKHa, IMO3BOJISIOLIETO CO3/1aBaTh HOBbIE HAOOPHI

JTAHHBIX;

— Hogas cets (New Network...) — BBI30B OKHa CO3/1aHUS HOBOU CETH;

— HWwmmnopt (Import...) — umnopt ganHsx U3 padouero npocrpanctsa MATLAB B npoctpaHcTBO
nepemeHHbIX NNTool;

— Oxkcnopt (Export...) — sxcnopt maHHBIX U3 mpocTpaHcTBa nepemeHHbIx NNTool B pabGouee
npoctpancteo MATLAB;

— Bua (View) — rpadguueckoe oToOpaxeHne apXUTeKTypbl BBIOpDAHHOM CETH;

— VYaamuts (Delete) — ynanenue BbIOpaHHOTO 00BEKTA.

Ha mnanemun "Tonsko cern" (Networks only) pacnonokeHbl KiIaBUIINM Ui paOOTHI
UCKITIOUUTENBHO ¢ ceTaMu. [Ipu BeIOOpe ykaszareneMm MbIIIM OOBEKTa JII0OO0ro JIpyroro THUMA, 3TH
KHOIIKY CTaHOBSITCS HEAKTUBHBIMHU.

ITpu pad6ore ¢ NNTool BaxxHO MOMHUTB, uTO KiaBuiu View, Delete, Initialize, Simulate, Train
u Adapt (u300pakeHbl Ha puc. 3.1 KaKk HEaKTHBHbIE) AEMCTBYIOT MPUMEHUTEIBHO K TOMY OOBEKTY,
KOTOPBIIl OTMEUYEH B JaHHBII MOMEHT BblJesieHHeM. Ecii Takoro o0bekTa HeT, JINOO HaJl BbIIEICHHBIM
00BEKTOMHEBO3MOKHO MPOU3BECTH YKa3aHHOE JIEWCTBHE, COOTBETCTBYIOIIAS KIaBUIIIA HEAKTHBHA.

PaccmoTpuM coznanue HelipoHHo# cetu ¢ momouibio NNTool Ha mpumepe.

[Tycth TpeOyercs co3naTh HEMPOHHYIO CETh, BHIOIHSIOIIYIO JIOTHYECKYI0 QpyHKuuio "1".

Co3panue cern

Bri6epeM ceTh, COCTOSIYIO U3 OJHOTO MEPCENTPOHa ¢ IBYMs BxojaamMu. B npouecce o0yueHus
CeTM Ha €€ BXOJbl NOJAIOTCA BXOJHBIE JAHHBIE U IPOU3BOJIUTCS COIOCTABJICHHUE 3HAYEHUS,
MOJIyUEHHOT0 Ha BBIXOJAE, C LeJeBbIM (KemaeMbiM). Ha ocHoBaHMM pe3ynbTaTa CpaBHEHUS
(OTKJIOHEHHMSI TIOJTYYEHHOI'O 3HAUYEHHS OT >KEIaeMOro) BBIYHMCISIOTCS BEIMYMHBI U3MEHEHHs] BECOB U
CMEIIIEHN S, YMEHBIIAIOUINE 3TO OTKJIOHEHHE.
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Wrak, nepen co3nanueM ceTd HeOOXOIMMO 3arOTOBHTH HA0OP 00YJArOIIHX U IIENIEBbIX JaHHBIX.
TaBUM TaOJIMIy MCTUHHOCTH IS JIOTHYECKOM KITUH Wi u - BXOJBI -
Cocra a0 c oc OrHYECKO "N", rme P1 P2 ompI, a A
xKenaeMbld BeIxoJ (Tadum. 4.1).

Ta6ymma 4.1- Tabnuia iCTHHHOCTH JJornyeckor pyHkmu "N

Py P A
0 0 0
0 1 0
1 0 0
1 1 1

YroObl 3ajaTh MaTpHlly, COCTOSALIYIO M3 YETHIPEX BEKTOPOB-CTPOK, KaK BXOJHYIO,
Bocnojb3yemcsi kHonkoil New Data. B mosBuBLiemcsi okHe cieayeT INpOU3BECTH M3MEHEHHUs (puc.
3.2), u Haxxats knaBuiry "Cosnats" (Create).

=) Create New Data r__| ['E| rz|
Marmea Data Type
datal | {E} |nput5
o () Targets
oo, () Input Delay States
010 () Layer Delay States
) Outputs
() Errors
[ Help ] ’ Cancel ] ’ Create

Pucynok 4.2 — 3amanne BXOJHBIX BEKTOPOB

[Toce sroro B okHe ympaBieHHs nosBuTcs Bektop datal B pasmene Inputs. Bekrop meneii
3a7aéTrcs CX0KuM o0pazom (puc. 4.3).

« ) Create New Data ['__| ['E| E'
Marme Data Type
Walue *) Targets
Mmoo i) Input Delay States

i) Laver Delay States
i) Qutputs
i) Errars

Help ” Cancel ” Create ]

Pucynok 4.3 — 3aaHue 11e1€BOro BEKTopa
[Tocne naxarms Ha Create B pasmene Targets mosiButcs Bektop targetl. Jlanubie B mose
"3nauyenue" (Value) moryt ObITh mpenctaBieHbl Jr00biM HOHATHBIM MATLAB Boipaxenuem. K

npuMepy, Ipeblayllee onpeaeeHue BEKTopa 1iejieil MOKHO SKBUBAJIEHTHO 3aMEHHUTh CTPOKOM BUA
bitand([00 1 1], [0 1 0 1]).
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Teneps cnemxyeT MPUCTYNMUTH K CO3AAHUIO HEHPOHHOU cet. BriOupaem kHonky New Network
u 3anojHaseM dopmy (puc. 4.4).

=) Create New Network

Metwark Marme:| netwark1

-Metwork Type: |Perceptron o

Input ranges: [o1; EI|1] Get fram input: v
FMumber of neurans:|1

Transfer function:  |HARDLIM W
Learning function: |LEARMP w
ey ” Defaults Cancel ” Create

Pucynok 4.4 — Oxno «Co3gaHue HEHPOHHOU ceTu»

[Ipu 3TOM 1Ot HECYT CENYIOIIME CMBICIIOBBIE HATPY3KHU:

— Wwms cetu (Network Name) — 310 uMst 00BbEKTa CO3/1aBacMOM CETH.

— Tun cerm (Network Type) — ompemenser THO CETH M B KOHTEKCTE BBIOPAHHOTO THIIA
MIPEACTABIISIET JIs1 BBOJIA pa3JIMYHbIE IMAPaMETPhl B YACTU OKHA, PACIIOJIOKEHHOM HUXKE HTOTO
nyHkTa. TakuMm oOpa3om, Ui pa3HbIX THUIIOB CETEH OKHO M3MEHSET CBOE cojepkaHue. s
ynobctBa cnucok HC noBTropen B Hikecnenyomen tTadnuie. Marepdeiic NNTool no3Bonser
CO03/1aBaTh HEHPOHHBIE CETU TOJIBKO C OJIHUM WM JBYMSI CJIOSIMH.

— Bxogansie nuanazons! (Inputranges) — mMaTpuiia ¢ YUCIOM CTPOK, PABHBIM YUCITY BXOJOB CETH.
Kaxnmas cTpoka mpezacraisier co00l BEKTOp C JBYMS DJIEMEHTaMH: TEPBBIA — MHHUMAIBHOE
3HaUEHHUE CUTHAJA, KOTOpoe OyJeT MOJaHO HAa COOTBETCTBYIOIIMUN BXOJ CETHU MPU OOYYEHUHU,
BTOPOM — MakcumanbHOe. [lmsg yhmpomeHuss BBOAAa OSTUX 3HAYECHUH MPEITYyCMOTPEH
BbImanatomuit cnucok "llomyunts u3 Bxomga" (Get frominput), mO3BONSAIONINN aBTOMATUYECKU
chopMrpoBaTh HEOOXOIMMBIE JTaHHBIE, YKa3aB UMs BXOJHOW EPEMEHHOM.

— KomnugectBo HeiipoHoB (Number ofneurons) — 4uciio HEMPOHOB B CIIOE.

— llepenarounas ¢ynkuusa (Transfer function) — B 3TOM myHKTe BbIOMpaeTcs IeperaToyHas
bynkuus (GyHKIUS aKTUBALUHU ) HEHPOHOB.

— ®ynkuusa odyuenus (Learning function) — ¢yHKuuMsA, oTBevaronias 3a OOHOBJIEHHE BECOB U
CMEILEHU CeTH B Ipoliecce 00yUeHusI.

Ta6muua 4.2. -Tuns! HeliponHbIX ceTeit NNTool

No Tun cetn HazBanwue cetn Uucno | ObOyuaemsbie
n/n CII0eB napameTpsl
1 Competitive Koukypupyrormast ceth 1 IW{1, 1}, b{ 1}
2 Cascade- Kackannas ceThb c npsMBIM | 2 IW{1, 1}, b{1}
forwardbackprop pacIipocTpaHeHHEeM CHTHala W 0OpaTHBIM LW{2, 1}
pacIpocTpaHeHHEM OIINOKH IW{2, 1}, b{2}
3 Elmanbackprop Cetp OnmMana c obpatHbeIM | 2 IW{1, 1}, b{1}
pacIpocTpaHeHUeM OMINOKH LW{2, 1}, b{2}
LwW{2, 1},
4 Feed- CeTb ¢ TpsIMBIM pacnpoCTpaHEHUEM CHrHaja | 2 IW{1, 1}, b{1}
forwardbackprop 1 0OpaTHBIM PACTIPOCTPAHCHHEM OITHOKH LW{2, 1}, b{2}
5 Time delaybackprop Cerp ¢ 3ama3jgplBaHMEM | OOpaTHBIM | 2 IW{1, 1}, b{1},
pacIpocTpaHeHHEM OIINOKH LW{2, 1},b{2}
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6 Generalizedregression | O60011eHHass perpecCHOHHAs CETh 2 IW{1, 1}, b{1},
LW{2, I}
7 Hopfield Cers Xondunaa 1 LWL, I1},b{1}
8 Linearlayer (design) JIvHeWHBIH ci10ii (co3manme) 1 IW{1, 1}, b{1}
9 Linearlayer (train) Jluneiinsbli cinoii (0OyueHue) 1 IW{1, 1}, b{1}
10 LVQ Cerb jansa  xiacCHpUKAIMK  BXOJHBIX | 2 IW{1, 1}, LW{2, 1}
BEKTOPOB
11 Perceptron IMepcentpon 1 IW{1, 1), b{I}
12 Probabalistic BeposiTHOCTHAsE CeTh 2 IW{1, 1}, b{l},
LwW{2, 1}
13 Radialbasis (exactfit) | Paguanpuast 6a3ucHas ceThb ¢ HyJaeBo# | 2 IW{ 1, 1}, b{ 1},
OLINOKOM LW{2, 1}
14 Radialbasis PamnanpHast 6a3ucHast CeTh ¢ MUHUMAIBHBIM | 2 IW{1, 1}, b{ 1},
(fewerneurons) YHCIIOM HEHPOHOB LW{2, 1}, b{2}
15 Self-organizingmap Camoopranusyroriasicsi kapta KoxoneHa 1 IW{1, 1}

C nomompto knaBumm "Bunp" (View) MOXKHO MOCMOTPETh apXUTEKTYpPy CO3/1aBaeMOM CETH
(puc. 4.5). Tak, MBI UMEEM BO3MOXHOCTH YIOCTOBEPHTHCS, BCE JIM JIEUCTBUS OBUIA MPOU3BEICHBI
BepHo. Ha puc. 5 wuszoOpakeHa mepcenTpoHHas CETh C BBIXOJHBIM OJIOKOM, peaU3yIONIUM
NepeIaTOYHYI0 (PYHKIIHIO C )KECTKUM OorpaHndcHreM. KoaudecTBO HEMPOHOB B CIIOE PaBHO OJTHOMY,
YTO CUMBOJIMYECKU OTOOpPaXKaeTcsi pa3MEPHOCTHbIO BEKTOPA-CTONOIA Ha BBIXOJIE CJIOS U YKa3bIBaeTCs
YHCJIOM HEMOCPEICTBEHHO MO OJ0KOM mepenaToyHoi ¢yHKuuu. PaccMaTprBaemasi ceTh MMeeT JBa
BXO0/J1a, TaK KaK Pa3MEPHOCTh BXOAHOTO BEKTOPA-CTONIOIa paBHA JABYM.

=X View of New Network

Cloze

Pucynoxk 4.5 — IIpenBapuTenbHbli IPOCMOTP CO3/1aBa€MOM CETH

Wrak, CTpykTypa CETHM COOTBETCTBYET HallEMy 3alaHui0. Temepb MOJKHO 3aKpBITh OKHO
MpeBApUTENLHOTO MPOCMOTpa, HaxaB kiaBumly "3akpbiTh" (Close), U MOATBEpAUTH HaMEpEHUE
co3narb cerb, HaxkaB "Cosznars" (Create) B OKHE co3maHusd ceTU. B pe3ynbrare npojesiaHHBIX
onepanmii B pazaene "Ceru" (Networks) rmaBHoro okHa NNTool mosBuTCS 00BEKT C HMEHEM
networkl.

O0y4yenue

Hama niens — mocTpouTh HEHPOHHYIO CE€Th, KOTOpasi BHINOJHsET (yHKIMIO Joruyeckoro "MN".
O4eBHIHO, HENB3sI PAaCCUUTHIBATh HA TO, YTO Cpa3y IOCJe 3Tana CO3JaHMsl CeTH MocheAHsst Oyner
oOecrieynBaTh MPaBUIbHBIN pe3ysbTaT (MpaBUIIbHOE COOTHOIIEHHE "BX0a/Bbixon"). st nqocTikeHus
LEeNIU CeTh HEOOXOIUMO IOJDKHBIM 00pa3oM O0Yy4HTb, TO €CTh MOJ00paTh MOAXOASIIUE 3HAUYEHUs
napametrpoB. B MATLAB peann3oBaHo OOJBIIMHCTBO U3BECTHBIX aJITOPUTMOB 00Y4EHUSI HEMPOHHBIX
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ceTed, Cpeau KOTOPBIX MPEICTaBICHO JBa JUISl NMEPCENTPOHHBIX CETed paccMaTpUBAaEMOIrO BHJA.
CoznaBas cetb, MbI ykazanu LEARNP B kadecTBe hyHKIMM, peanu3yromel anroput™ o0ydeHus (puc.
4.3).

Bepuémcs B rmaBHoe okHo NNTool. Ha nanHOM sTane uHTepec npeacTapisieT HUKHIS MaHelb
"Tonbko cetn" (Networks only). Haxarue mo0o0if M3 KJIaBUII Ha 3TOI MaHeNW BBI30BET OKHO, HA
MHO’KECTBE BKJIQJIOK KOTOPOTO IMpEACTaBICHbl MapaMeTpbl CeTH, HEOOXOAuMble aJisi e€ 00ydeHus u
IPOTOHA, a TAKXKE OTPAKAIOIINE TEKYIEE COCTOSIHUE CETH.

OTtmeTHB yKa3zaTelneM MbIIIM O0BEKT ceTh networkl, BBI30BEM OKHO YIIPaBJICHUS CETHIO
HakatueM KHOMKH Train. [lepen Hamu Bo3HHKHET Bkiaaka "Train" okHa CBOMCTB ceTH, coaepikamiasi,
B CBOIO odYepelb, enié OAHY MaHedb BKIaAOK (puc. 4.6). VX rimaBHOe Ha3HAauyeHHE - YIpaBJICHUE
nporieccom oOydenus. Ha Bxmagke "Mupopmanus obyuenuss" (Traininginfo) tpeOyercs ykazaTh
Habop oOyuaromux naHHbIX B mojie "Bxompl" (Inputs) m HaGop meneBbix maHHbIX B moisie "llemun"
(Targets). IToxst "Beixoasr" (Outputs) u "Ommubku" (Errors) NNTool 3anonnsier apromarndecku. [Ipu
9TOM pE3yJbTaThl OOY4YEeHMs, K KOTOPHIM OTHOCATCS BBIXOJbBI U OLIMOKH, OYAYT COXpaHSTHCS B
NEPEMEHHBIX C YKa3aHHBIMU HMEHAMH.

=) Metwork: network1

Wi ey Initialize Simulate Train Adapt | Weights

Training Info Training Parameters Optional Infa

Training Data Training Results
Inputs datal w Qutputs network]_outputs
Targets targett w Errors network! _errors

Manager ” Close Train Hetwork

Pucynok 4.6 — OkHO mapaMeTpoB CeTH, OTKPHITOe Ha BKIaake "o0ydyenue" (Train)

3aBepmuTh Mporecc 00ydeHUs] MOKHO, PYKOBOJCTBYSICh Pa3HBIMH KPHUTEPUSIMHU. BO3MOKHBI
CUTyalluM, KOT/Ia NPEANOYTUTENIbHO OCTAaHOBUTh OOYyYeHHE, Mojiaras J0CTaTOYHBIM HEKOTOPBIN
uHTEepBa BpeMeHH. C Ipyroil CTOPOHBI, OOBEKTUBHBIM KPUTEPUEM SIBISIETCS YpOBEHb OmmMOKU. Ha
Bkiaake "[lapamerpel oOyuenuss" (Trainingparame-ters) mms Hameil cetu (puc. 3.7) MOXHO
YCTAHOBUTH CIICTYIOIINE TIOJIS:

— KomuyectBo smox (epochs) — ompeznenser 4ucio 3Mox (MHTEpBaJ BPEMEHH), MO MPOIIECTBUU
KOTOpBIX 0OyueHue OyAeT npeKpalieHo. DMOX0oi Ha3bIBAIOT OJTHOKPATHOE MPEJCTABIEHUE BCEX
00yYaroImux BXOJHBIX JAHHBIX Ha BXO/IbI

— CeTH.

— JocTmwxkenue nenu win nomaganue (goal) — 31ech 3a1aércst aOCONMIOTHAS BEIMYUHA (DYHKIUH
OIIMOKH, TIPY KOTOPOM TN OY/IET CUUTATHCS TOCTUTHYTOH.

— Ilepuon obHOBNEHUs (show) — nepuos 0OHOBIIEHUS TpaduKka KpUBOH 00yUeHUS, BHIPAKEHHBIN
YHCIIOM JIIOX.

— Bpemst o0ydenus (time) — HO HCTEUEHHHM YKa3aHHOTO 3/1€Ch BPEMEHHOIO MHTEpBaia,
BBIPQKEHHOTO B CEKYH/IaX, 00y4eHHUE MPEKPaIIaeTCsl.



36

=) Network: network1

View | Iniialize | Simulate | Train | adapt | weights |

| Training Infa | Training Parameters | oOptional Info_|

epochs 100

goal

Shiowy

time
[Manager ” Close ]

Pucynok 4.7 — Bkiaznka mapameTpoB oOyueHust
[TpuauMas BO BHUMaHUE TOT (DaKT, 4TO JJIS 33734 C JIMHEHHO OTACITUMBIMH MHOKECTBaMH (a
Hallla 3a/la4ya OTHOCUTCSI K 3TOMY KJIacCy) BCErJa CYIIECTBYET TOYHOE PELIeHHE, YCTaHOBHM IHOPOr
JNOCTIDKEHUS LENH, PaBHBIA HYJIIO. 3HAYCHHS OCTAJIBHBIX MApaMETPOB OCTAaBUM IO YMOIYAHHUIO.
3aMeTM TOJIBKO, YTO II0J€ BpeMeHHM oOyueHHs cojaepkuT 3anuch Inf, kortopas onpenenser
OeCKOHEUHBI MHTEPBAJl BpeMeHH (0T aHrmiicKkoro Infinite — 0eCKOHEYHBIH).
Crenyromas Bknajka "Heo6s3aTensHas nndopmarus" (Optional Info) nokaszana na puc. 4.8.

= % Network: networkl : El E'

Initialize Simulate Weights

Training Info I Training Parameters | Optional Infa

|:| Supply optional waldiation data® (Used for early stopping for many networks.)
|:| Supply aptional testing data’? {Useful for estimating a network's ahility to generalize )

YWalidation Data Test Data

Inputs | Inputs |

[Manager ” Close ]

Pucynok 4.8 — Briiagka HeoOs13aTenbHOM nHpOpMaun

Paccmotpum Bkianky oOyuenust (Train). YUroObl HadaTh oOydeHHWE, HY)KHO HaXXaTbh KHOIKY
"O0yunts cetp" (Train Network). [Tocne 3Toro, eciu B TEKyLIHii MOMEHT CETh HE YIOBJIETBOPSET HU
OJIHOMY M3 YCJOBMH, yKa3aHHBIX B pazzeine napamerpoB oOydenus (TrainingParameters), mosBurcs
OKHO, WJUTIOCTpHUpYIOLIee TUHAMUKY 11eJIeBOoi (DYHKIMM - KpUBYIO 0oOyueHus. B Hamem ciydae rpadux
MOXET BBITJIIIETh TaK, Kak IOKa3aHo Ha puc. 4.9.
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File Edit Wiew Insert Tools Deskbop ‘Wwindow Help

Perormance is 0, Goal is O
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0.4+ —
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0.3 —

0.2r —

0.1 B

i} . L . .

u] 1 2 3 4 5 =]
& Epochs

Pucynok 4.9 — Kpusast 00y4ueHus

Knonko#i "OctanoButh 0o0yuenue" (Stop Training) MOXHO mpekpaTtuTh 3TOT mporecc. U3
pHCYHKa BHUJIHO, YTO 0Oy4yeHHE ObLJIO OCTAHOBJICHO, KOTJa (PYHKIUS 1eU JAOCTUIJIA YCTAaHOBICHHOMN
BennunHEI (goal = 0).

Crnenyer OTMETHTb, YTO JJIi NEPCENTPOHOB, MMEIOLIMX (QYHKLUHUIO AKTUBALMM C KECTKUM
OTpaHUYECHUEM, OIIMOKA PACCUMTHIBACTCS KaK pa3HUIA MEXTy LIENbI0 U MOJTYyYeHHBIM BbIX010M. UTaK,
QITOPUTM O0O0ydeHHMs HaweEl TOYHOE pelleHHe 3ajaud. B Meronumyeckux nensx yoeaumcs B
NPaBWIBHOCTH PEIICHHsS 3a/1a4M IMyTEM MPOTroHa 0O0y4eHHOH ceTH. [yis 3Toro HeoOXOaMMO OTKPBITH
Bkianky "[Iporon" (Simulate) u BeIOparh B Beimagatomiem crucke "Bxonapr" (Inputs) 3arotoBneHHbIC
JaHHble. B naHHOM 3a/1aue eCTECTBEHHO HCIIOJIb30BATh TOT K€ HAOOP JaHHBIX, YTO U MpU 00yueHUU
datal. Ilpu xemaHuum MOXHO ycTaHOBUTH ¢uaxok "3amath uenu" (Supply Targets). Torma B
pe3yabTate MpOroHa JOMOJHUTENBHO OyIyT paccyMTaHbl 3HaueHHWst ommOku. HakaTme KHOIKH
"IIporon cern" (Simulate Network) 3amumer pe3ynbTaTbl MPOroHa B NEPEMEHHYIO, UMs KOTOpOH
ykazano B mosie "Bwixoas" (Outputs). Temepsr MoxHO BepHYThCs B ocHOBHOe OKHO NNTool u,
BBIJICIMB MBIIIBIO BBIXOJHYI TIiepeMeHHyto networkl, Haxare kHomky "IIpocmotp" (View).
ConepxuMoe OKHA TPOCMOTpa COBIAIAET CO 3HAUEHHEM BEKTOpa IIeJIei — CeTh paboTaeT MPaBHIILHO.

Crnenyer 3aMeTHTbh, YTO C€Th CO3JAETCSd MHUIMAIM3UPOBAHHOM, TO €CTh 3HAUYEHHUS BECOB U
CMEIIEHUH 3a7aroTcsl ompelenéHHbIM obOpazoM. [lepen KakAbIM CIEAYIOIIMM OIBITOM OOy4YeHUs
OOBIYHO HayaJbHBIC YCIOBUS OOHOBISIOTCA, MU 4yero Ha Bkianke "WMuummanusamus" (Initialize)
npeaycMOTpeHa (QYHKIUS HHUAIMAIN3aun. Tak, eciu TpeOyeTcsi MPOBECTH HECKOIBKO HE3aBUCHMBIX
OMBITOB OOYYEHHUs, MHUIMATU3AIMs BECOB M CMEIICHUH Mepell KaXIbIM M3 HUX OCYILECTBIISETCS
HaxatueM kHonkH "Mannuanmsuposats Beca" (InitializeWeights).

Bepuémcs k Briiagke "HeoOs3arenpHas uadopmarus” (Optional Info) (puc. 8). UToObI MOHSTS,
KaKoW LEeIM CIyKaT MpPEeICTaBICHHbIE 37ECh MapaMeTpbl, HEOOXOAUMO OOCYIUTh JABa MOHSATHUS:
nepeoOy4yeHne U 06001IeHHE.

[Ipn BbIOOpE HEWPOHHOHN ceTH A pelIeHHs KOHKPETHOHM 3ajayd TPYyIHO Ipejacka3aTh e
nopsiiok. Eciu BeIOpaTh HEOnpaBaaHHO OOJIBIION MOPSIOK, CETh MOXKET OKa3aThCs CIUIIKOM TMOKON
U MOXET NpPEJCTaBUTh TPOCTYIO 3aBHUCHMOCTH CIIOXHBIM 00pa3oM. OTO sIBJICHHE Ha3bIBACTCS
nepeoOyyeHneM. B ciyyae ceTu ¢ HeI0CTaTOUHBIM KOJIMYECTBOM HEHPOHOB, HAIPOTUB, HEOOXOIUMBIii
YpOBEHb OIMMOKM HUKOT/a HE OYyJeT JOCTHTHYT. 37eCh HAIWIO 4pe3MepHoe o0oOmenue. s
NpeaynpexaeHuss nepeoOyueHus MpUMEHSeTcs cleayromas TexHHKa. JlaHHble aensTcss Ha JBa
MHOkecTBa: ooyuaromee (Training Data) u korTponbpHOe (Validation Data). KoHTposibHOE MHOKECTBO
B 0Oy4YeHWH HE HCIOJb3yeTcs. B Havame paboThl OMIMOKKM CETH Ha 00ydYaromeM U KOHTPOJBHOM
MHOXecTBax OyJayT oAuHakoBbIMU. IIo Mepe Toro, kak cetb oOyuaercs, olmMOka o0y4deHus: yObIBaerT,
U, TMOKa O00y4YeHHE yMEHbIIAaeT ACHCTBUTEIbHYIO (DPYHKIMIO OMIMOKH, OIMOKa Ha KOHTPOJIBHOM
MHOXeCTBe Takke Oyzner yOwbiBaTh. Eciu ke KOHTpoOJibHas omIMOKa mepectana yObIBaTh WM Jake
CTajla pacTd, 3TO YKa3blBaeT Ha TO, YTO OOydYeHHE cienyeT 3aKOHUMTh. OCTaHOBKA HA ITOM JTale
Ha3bIBaeTcsl paHHel octaHoBKoi (Earlystopping). Takum o6pazom, HEOOXOAWMO MPOBECTHU CEPHUIO
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HKCIEPUMEHTOB C PA3MUYHBIMU CETSIMH, MPEXKAE YeM OyzaeT moiydyeHa noaxonsmas. [Ipu 3tom uToOb!
HEe OBITh BBEICHHBIM B 3a0JyKJIEHWE JIOKAIBHBIMAU MHUHUMYMaMH (YHKIIMH OUIMOKH, CIEIYeT
HECKOJIBKO pa3 00ydaTh KaXIylo ceTh. Eciu B pe3ynbpTare MOCIENOBATENbHBIX IIAroB OOy4YeHUs U
KOHTPOJISI OIIMOKA OCTAa€TCsl HEJOMYCTUMO OOJIBIION, 11e1eco00pa3HO MU3MEHUTh MOJENb HEHPOHHOM
ceTd (HampuMep, YCIOKHUTh CETh, YBEIMYMB YMCIO HEHPOHOB, MM HCIOJIb30BATH CETh JIPYroro
BUJa). B Takoil cuTyanuu peKoMeHIyeTcsi MPUMEHSTh € OJJHO MHOKECTBO — TECTOBOE MHOMXECTBO
Habmonenuii (Test Data), koTopoe npencTaBisieT co00il HE3aBUCUMYIO BBIOOPKY M3 BXOJHBIX JIaHHBIX.
HtoroBast Mozenb TeCTUPYETCSs Ha STOM MHOXKECTBE, UTO HAET JOMOJHUTEIBHYIO BO3MOKHOCTH
yOeauThcsi B JOCTOBEPHOCTH IOJYYEHHBIX pe3yiabTaToB. OYeBHIIHO, YTOOBI CHITPaTh CBOIO POJIb,
TECTOBOE MHOKECTBO JOJIKHO OBITh MCIOJB30BAaHO TOJILKO OAWMH pa3. Ecnu ero ucmonb3oBath Jist
KOPPEKTHPOBKH CETH, OHO (PAKTHYECKH TPEBPATUTCA B KOHTPOJBHOE MHOXECTBO. Y CTaHOBKA
BepxHero ¢uiaxka (puc. 3.8) m03BOJIUT 3a/1aTh KOHTPOJIBHOE MHOXECTBO M COOTBETCTBYIOLIUI BEKTOP
neneit (BO3MOXKHO, TOT e, YTO NMpH OOyueHHH). YCTaHOBKAa HW)KHErO (praskka MO3BOJSET 33/1aTh
TECTOBOE MHOYKECTBO U BEKTOP LieJIeH JJIsl HETO.

OOyueHue ceTd MOXXHO NIPOBOIUTH B pa3HBIX pexumax. B cessu ¢ stum, B NNTool
MPEeyCMOTPEHO JBE€ BKJIAIKU, MPEICTABIAIOIIME oOydaroue (QyHKIHMHU: pacCMOTpEHHas paHee
BKiagka Train u "Anmantanus" (Adapt). Adapt BMmemaer Brianky wadopmanus agantanuu (Adaption
Info), Ha xKoTOpOH comepx aTcsi MOJIsA, CXOKKE MO CBOEMY Ha3HAYCHHIO C MOJSMHU BKIaIku Training
Info u BemonHsOmME Te e (YHKIMH W BKIAAKY Hapamerpsl amantauuu (AdaptionParameters).
[Tocnennsist cogepxut enunctBenHoe mnojie "Ilpoxonsr" (passes). 3HaueHue, ykazaHHOE B 3TOM IIOJIE,
OTIpeNieNIsIeT, CKOJIBKO Pa3 BCE BXOAHBIC BEKTOPHI OYIYyT MPEACTABICHBI CETH B Ipolecce 0OydeHus.
[Tapamerpsl Bkmamok "Train" u "Adapt" B MATLAB wucnonssytorcs (yskuusmu train u adapt,
COOTBETCTBEHHO.

BoisiBiieHUe noOKa3aTelieil, BIMSIONMX HA BAJ0BYI0 NPUObLIb NPeANPUATHS

[Tycte TpeOyeTcss Ha OCHOBE SKCIEPTHBIX IAHHBIX BBIIBUTH (DAaKTOPBI, Hamboliee CHIIBHO
BIIASIONINE HA ©KEMECSUHYIO PHOBLIH peanpustus (tadi. 4.3).

Jlns Hayanma TpoOBEAEM NpEABAPUTEIbHBIA aHANIN3 3aJadd, BBIIEIWB HaWMEHEe Ba)KHBIC
MOKa3aTelu. ITO HY)KHO IMOTOMY, YTO KOJIMYECTBO HAOOPOB MapaMeTpoB OJIM3KO K KOJIUYECTBY CAMUX
napaMeTpoB, U B IaHHOM IIPEJICTABICHUH 33/1a4a MOXXET HE UMETh BUIMMOTO pelieHus. B pesynprare
PsZ CIIEAYIOIIMX TTOKa3aTesiel MOXKET ObITh UCKIIFOUEH U3 JalbHEHIIEro pacCMOTPEHUS:

— 00BeM peaNn3anuu MO JIMHUKM OIOJDKETa — IOCKOJBbKY JaHHBIC SIBIISIOTCS HETOJTHBIMH,
coJiepKat MPOITYCKH;

— 3aTpaThl — MOCKOJIBKY MBI Y)K€ paccCMaTpuBaeM UX IO YacTsM: Ha MaTepHaIIbl U 3apIriary;

— 00bEeM peaTM30BaHHOM NPOJIYKIMH, PEHTA0EIbHOCTb, TAK KAaK OHHU CBSI3aHBl KECTKOU
AHATUTHYECKOW 3aBUCUMOCTBIO C APYTUMH MTOKA3aTeISIMHU,

— YHCJIEHHOCTh — MPAKTUYECKU MOCTOSHHAS BETMUNHA;

— [IeHa eTUHHIIBI TPOYKIINU — HUKAK HE CBs3aHa C MPUOBLIBIO M APYTUMH MTOKA3aTEeISIMHU.

B pesynpraTe ocTaBieHbl (DaKTOpBI: 3aTpaTbl Ha MaTepuaibl, 00beM 3apaboTHOW TLIATHI,
POM3BOIUTENFHOCTD, KYpC A0JIIapa.

[Ipu BbIMONHEHUH Ja0opaTOpHON pabOTHl HUCHONB3YHTE HAaBBIKA, NPUOOpPETEHHBIE WPU
BBITIOJIHEHHUH TIPEIBIYIIEH 1a00paToOpHOU pabOTHI.

Tabnuia 4.3 — [Nokazarenu, XapakTepU3yIOIIKe AesITebHOCTh MPEATPUSITHS

DakTop en. usm. |1 2 3 4 5 6 7 8 9 10 (11 |12

O0beM  peanu3anuu(ThIC. 354 (310 [277 [302 |327 (211 |263 |168 [278 [292 [305 326

(6e3 HJIC) y0.

B TOM 4HCJIe OFOIDKET [THIC. 20 37 27 30 (18 (10 19
y0.

3arpaTel, B  TOMTBIC. 255 281 [319 [251 [215 [203 [208 |172 (323 [262 |239 [475
qricIe y0.
MaTepHalIbI THIC. 53 [F8 44 63 [38 382 |41 |33 45 |50 |39 |58

pyO.
BapaOoTHas maTa  [ThIC. 122 1126 (126 [104 |112 (74 |102 |76 |123 (117 [107 |218

pyoO.
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YncneHHOCTh gern. 59 [62 62 |63 [62 62 [62 |63 [63 |62 [62 [62

[TponsBonuTensHOCTHPYO./4em.|6003|5002(447414798[5273[341014237]2673|4406{47114833|5253
[lena en. mpoaykiuu [pyo. 0,08 (0,08 |0,08 10,06 0,07 (0,06 10,08 |0,08 (0,12 [0,10 0,15 |0,15
PenTabesHOCTE ) 38,9 (10,4 20,4152,0 4,1 126,3 11,5127,4
Kypc $ pyo. 6,0 6,1 16,1 [6,1 [6,2 |6,2 [6,2 |7,9 |16,1]16,0(17,9 [20,1
[[puObLTL BasiOBast  [THIC. 99 [29 |42 1 112 8 |55 |4 [45 [30 |66
pyo.

3aganue
PeanuzoBats ¢ momorisio NNTool HeipoHHYIO CeTh MPSMOTO PacipoCTpaHEHUSI.
OOy4uTbh CE€Th, OCHOBBIBAsICh HA BAYKHBIX IOKAa3aTENAX U3 TaOauIb! 3.3.
CnporHo3upoBarh BaJIOBYIO MPUOBLIG 32 12 OTYETHBIN MepuoI.
. Crenatb BbIBOJbI, OOBICHUTH MOJOKUTEIbHBIN WIM OTPULIATEIBHBIN pe3ybTarT.
Leas padorbl — HE TOYHOCTH MPOTrHO3a, @ 3HAKOMCTBO C OCHOBHBIMU IOHSATUSMH H
NpUHIUIIAMU (GYHKIMOHUPOBAHUS HEHPOHHBIX CETEH.
O0s13aTEIbHO 11 U3YyYEHHS
3anauu, perlaeMble UCKYCCTBEHHbIMU HEUPOHHBIMU CETSIMHU.
Buasl HCKYCCTBEHHBIX HEMPOHHBIX CETEH.
MaremaTuyeckas MOJEIb HEUPOHA.
buosiornueckuii HEUpPOH.

PonbdE

el A

IIpakTnyeckas padora Ne5. MartemaTuueckue MoJeJM HCKYCCTBEHHBIX HEHPOHHBIX
cereil. Cerb XeMMHUHTa

Heas u 3agaun npakTHYeckoil padoTsl: Llens: n3ydenune ocooeHHOCTEH (PYHKIMOHUPOBAHUS
TEXHUYECKOr0 HEWpOHa W MaTeMaTHMYeCKUX MoJesiell HEeHPOHHBIX CeTed pas3IMuHbl APXUTEKTYP;
UCCIIEJOBAaHUE  HEHPOCETEBBIX  CIOCOOOB  peaju3alud  COPEBHOBATEIbHOM  AKTHBALIMOHHOMN
XapaKTEepUCTHKH; aHAJIM3 pELICHUs 3a/laud KJacCHU(UKalUu BEKTOPOB OUIOJSAPHBIX HMPU3HAKOB C
MMOMOUIBIO HEMPOHHOM ceTH XEMMHUHIa Ha MpUMeEpax.

3ananue 1.MccnenoBaTh BO3MOXKHOCTH KiIacCU(PUKaMKM O0OBEKTa B 3aBUCUMOCTH OT CTETICHU
OTJIMYUS €T0 MPU3HAKOB OT 3TAJOHHOIO MpeACTaBUTENS Ki1acca (IKCIEpUMEHT 1).

3aganmue 2. Viccnenosate MAXNET mpsimoro pactpoctpaHeHus (SKCIEPUMEHT 2).

3apanme 3.Mccaenosats cxoaumoctu pekyppenTHoit cetnt MAXNET (skcniepument 3).

3aganue 4.}VccnenoBarh CBOMCTB HEHPOHOB paboUEro ciosi ceTH XeMMHUHTa (3KCIIEPUMEHT 4).

3apanne 5.0popmMuTh OTUET

KonTpoabHbIe BONPOCHI

1. Hanumure ypaBHeHUEe (QyHKIIMOHUPOBAHUS TEXHUUECKOTO HEHpoHa.

2. Kakoe neiicTBue Hajl BEKTOpaMH BXOJOB U CHHANTUYECKUX KOI((UIMEHTOB MPOU3BOIUTCS
B IIpolecce popMUpOBaHUs NOTEHIIMANa HelpoHa?

3. Kakoil 0coOeHHOCThIO (YHKIMOHHPOBAHHUS TEXHUYECKOTO HEHpOHa OOBSICHSETCS €ro
JIEHCTBHUE KaK HETMHEHHOTO TTpeoOpa3oBares?

4. IlepeuncinuTe OCHOBHBIE BHJBl AKTUBALMOHHBIX XapakTEpUCTUK. B dem cocrosT
0COOEHHOCTH Ka)KI0ro Buaa?

5. MoeT 11 B KaueCcTBE aKTUBAI[MOHHON XapaKTEePUCTHKH HEMpOHA MCIIONb30BaThCs JIIOOas
HenuHelHas QyHKusa? OObICHUTE CBOW OTBET.

6. Kakas HelipOHHas CE€Th Ha3bIBAECTCSA PEKYPPEHTHOM?

7. O6bsicHUTE 0COOEHHOCTH (PYHKIIMOHUPOBAHUS HEHPOHHON CETH MPSAMOT0 pacIpOCTPAHEHUS.

8. Hammmmre ypaBHEHMS, XapaKTEpU3YIOILINUE IUHAMUKY PEKYPPEHTHON HEHPOHHOW CETH B
JTMCKPETHOM BpeMeHH (CKasipHas hopma).

9. Hannmmre BEKTOPHO-MaTpUUYHBIE YPaBHEHUS, XapaKTEPU3YIOIINE AUHAMHUKY PEKYPPEHTHOM
HEHPOHHOU CETU B TUCKPETHOM BPEMEHU.
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10. B uwem cocrouT 3amaua pacro3HaBaHus o0pazoB? Kakas mHpopmamnus momkHa OBITH
MpeCcTaBiIeHa 00 00BEKTE NMPHU PEIICHUH 3a/1a91 pacro3HaBaHusi 00pa3oB?

11. Kakyto 3agauy pemaer cetb XeMMHUHra?

12. B kakoil ¢opMe mnpeAcTaBIeHbl XapaKTEPUCTUKU OOBEKTOB MpPH PEIICHUU 3aJlauu
pacrio3HaBaHus 00pa30B C MOMOIIBIO CeTH XeMMHUHTa?

13. Kakum crocoOoM 3a/iaHbl KJIAcChl MPH PEHICHUH 3a/laddl pacro3HaBaHHUs 00pa3oB ¢
MOMOUIbIO CETH XEeMMUHIa?

14. ChopmynupyiTe KpUTEpUid ONTUMATBHOCTH OTHECEHUS 00BEKTa K OJJHOMY U3 KJIaCCOB IPH
IIPUMEHEHNUU CETH XEMMHUHTA.

15. Kakoe coaepkaHMe HUMEIOT BBIXOJHBIE 3HAYEHUS HEUPOHOB pPaboyero cios ceTu
XemmuHra?

16. CxonbKO HEHPOHOB COAEPKUT pabounii ciioil cetn XeMMuHra? KakoBbl UX CHHAIITUYECKHE
K03 (ppunreHTHI?

17. Kak cBs3aHbl paccTOSHUE MO XEMMHHIY MEXKIy OSTAJIOHHBIM IPEACTaBUTEIEM H
KJIacCU(UIIUPYEMbIM BXOJHBIM BEKTOPOM M IOTEHIMAJl COOTBETCTBYIOIIETO HEWpPOHA CETH
XemmuHra?

18. Kakast akTUBal[MOHHAsl XapaKTEpUCTUKA UCIONb3yeTcs B ceTu XemmuHra? Kak oHa Moxer
OBITH peanu3oBaHa?

19. HapucyiitTe cxemy HEHpOCETEBOTO KOMIIapaTropa Ha JiBa BXOJa U OOBSCHUTE €ro padory.
Kakue axTuUBallMOHHBIE XapaKTEPUCTUKH HEUPOHOB HCIIONB3YIOTCA B CXE€Me HEHpOCeTeBOro
KoMIapatopa?

20. Kakue orpaHuueHusi HakjJIaJpIBalOTCA Ha 3HadyeHUs Bxoa0B ceth MAXNET mnpsmoro
pacripocTpaneHus?

21. OOwsicaute mnpuHmun noctpoenus cetu MAXNET mnpsimoro pacmpocTpaHeHHs MpH
IIPOM3BOJILHOM YHCJIE BXOJOB C HMCIOJIb30BAHUEM HEHPOCETEBOro KoMIlaparopa Ha jaBa Bxozaa. Kak B
3TOM ciy4ae (popMHUpyeTcs BBIXOJ ceTh?

22. Yem omnpexpensercs uyuciao TakTtoB (yHkuumonupoBanus cetu MAXNET mpsimoro
pacrpocTpaHeHHs?

23. Hapucyiite cxemy pekyppentHoit cetu MAXNET. Kakue HauanbHbIE YCIOBUS
YCTaHABIIMBAIOTCS HA CETH?

24. IloctpoiiTe MaTpuIly CHHANTHYECKUX K03QduineHToB pekyppentHoit cetu MAXNET Ha n
BXO/JIOB.

25. O6pacHuTe npuHLIUN padoThl pekyppeHTHoi cett MAXNET.

26. Kakue orpaHM4eHNs] HAKJIaIbIBAIOTCSl HA 3HAYEHUS BXOJI0B peKyppeHTHoM cetn MAXNET?

27. Yem ormpenensieTcsl Yuciao TakToB PyHKIIMOHUpOBaHuUs pekyppentHoi cetu MAXNET?

8.2.2. TunoBble 3a1aHUsA K JIA00OPaTOPHBLIM padoTam

JlabopaTopnasi padora Ne 1. Heiiponnas cers Kandinsky s renepanumn n3o0paskeHuni
Henb: HayuuTbcs TEHEPUPOBATh H300paKEHHS IO TEKCTOBOMY ONUCAHHUIO C ITOMOIIBIO
HEHUPOCETH.

3aganme 1. Co3nate cepuio U300pakeHM MO Y4eOHOM TeMe C MOMOIIBI0 HeWpoceTH
Kandinsky.
3ananue 2. Co3qanue pucyHKa HEMPOCETHIO.
CamocrositesibHas padora
3aganue 3. Yayummts kadecTBo poTorpaduu ¢ moMoIbIo HeiipoceTH imgupscaler.com/ru.
3aganue 4. Co3nanue (HOTO U3 HECKOJIBKUX cespu Ha cmapTdoHe.

KoHTpoJibHbIE BONIPOCHI
1. Kakue BaM M3BECTHBI OCHOBHBIE PeKUMBI paboThl B HelpoceTn Kandinsky 2.27?
2. Kakue ctunm ectb B HeripoceTn Kandinsky 2.27?
3. Kak nucats npomMTel? CyIIecTBYIOT JIM ITpaBUJIa U Kakue?
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4. Kak MOXXKHO yImy4IIUTh KauecTBO ¢ororpadun?
5. B ué™m ocobeHHOCTh HelipoceTn roxybit.com?
6. B yem ocobenHOCTh co3aanus PoTo Ha cMapT(OHE MO CpaBHEHUIO ¢ paboToi BOpaysepe?

JlabopaTopnasi padora Ne 2. Heiiponnas cerb GigaChat 1,191 reHepanuu Tekcra u
H300pakeHust

Ilenb: HayuyuThCS TEHEPUPOBATH HOBBIM TEKCT WM H300pa)K€HHE MO IEPBOHAYAIBLHOMY
TEKCTY(IIPOMTY).

3aganue 1. CrenepupoBaTh TeKCT M u3o0paxkeHue mo teme «lludpoBas mapra cryneHta
BBICHICH 1IKOJIbI Oyayiero. CEeHCOpHbIE YCTPOMCTBa»

KoHTposbHbIE BONPOCHI
1. Kakue 3agaun MoxeT pemath HelipoceTh GigaChat?
2. Korpa 6si1a coznana meiipocets GigaChat?
3. MoHo nu crenepupoBath uzoopaxkenue B GigaChat?
4. MoxHo 11 ons3oBathest GigaChat B Opay3epe uinu Ha cMaptdone? UTto it 3Toro
HY>XHO CIeNaTh?

JlaGoparopHnasi padora Ne 3. HeiipoHHasi ceTh Jisl TeHepallMi BUAE€0POJINKOB
esab: HayunTHCSA CO34aBATh BUICOPOJIMKU C IOMOUIBK0 HEUPOHHOW CETH

3aganue 1. CreHepupoBaTh BUACO C IMOMOIIBI0 lumens

KoHnTpoJibHbIe BONIPOCHI
1. CreHepupoBaTh BUICOPOIUKH BOZMOKHO C IIOMOIIBIO KAKUX UHCTPYMEHTOB?
2. B yem ocobeHHOCTh HHCTpYMEHTa lumen5?
3. Kak n3menuts (HoH Ha craiine?

JlabopaTopnasi paGora Ne 4. HeliponHasi ceThb 1JIsl TeHePANMHU ayANO0 U Buaeo(daiiios

IIe.m;: HAYYUTBCA TI'CHCPUPOBATH ayAUO U BI/II[eO(l)aI\/’IJ'IBI Imo TCKCTOBOMY OIIMCAaHHIO
HiInayano3amnucu ¢ IOMOIIBLIO HeﬁPOCeTH.

3ananue 1. CreHepupoBaTh My3bIKY C TIOMOIIBIO HEMpoceTH boomy.com
3aganue 2. CrenepupoBaTh Buaeodaiin B MEpD.

3ananue 3. Co3nate ayauosamuch B Adobe Ilonkact

3aganue 4 (TomoIHUTEIHHOE). VI3MEHUTH CBOM TOJI0C

KonTposabHbIe BONPOCHI
1. Kak BBINONHUTH 3aIKCh Tosoca?
2. Kak ynyumuTs 3ByyaHue ayauo3anucu’?
3. Kak yOpatp 13 ayamo3anucu maysbl?
4. MOXHO JI1 U3MEHUTH TEMII, TeMOp Tosioca’?
5. Kak BBINOJHUTE 3aIIUCh TEKCTOBOM MH(POPMAIIUN HE CBOUM T0JI0COM?
6. Kak HaifTu Hy)XHbIe HHCTPYMEHTHI B HHTEpHETE JI1 00pabOTKH 3BYKOBOU U
BUJeONHpOpMaLu?

Jladoparopnasi padora Ne 5. Heiliponnasi ceTh /151 reHepalMu NMpe3eHTaIuii
esab: HayuUTHCS CO3aBATh MPE3EHTALIMIO C UCIIOIB30BAaHUEM BO3MOKHOCTEW HEHPOCETH.

3aganue 1. Co3nate npe3eHTanuo B ramma 1o teme «Most Oynymas npodeccus»
3ananme 2. Co3aTh MpE3eHTAUIO C TOMOIIBI0 HHCTpyMeHTa SlidesAl
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KonTposabHbie BOPOCHI
1. Kak o0nerunts coznanue yaeOHOW mpe3eHTaun?
2. Kakue HHCTPYMEHTBI B TOM MOTYT ITOMOYb?
3. B uem ocobennocts SlidesAl st ryra-npeseHTanuu?
4. B uem ocobeHHOCTh HHCTpyMeHTa ['amMmma?

Tunosble TecTOBbIE 32/1AHUA:

1.IlpuunHOl NOSABJIEHUS CHCTEM HCKYCCTBEHHOI0 HHTE/JIEKTA IBUJIOChH:

A) moTpeOHOCTH IPOU3BOJICTBA,

b) Hanuune MaremMaTH4eCcKOro anmnapara,

B) Hannume KOMIBIOTEPOB.

2.ba3a 3HaHuil cocTaBJISIeTC M3:

A) onbITa 3KCIIEPTOB,

b) maremaruyeckux Gpopmyi,

B) unTynuuu nporpammucra.

3.IlpaBuJa cucTeM HCKYCCTBEHHOI0 HHTeJUIEKTa 3anucbiBalTes 1 JBM:

A) Ha anropuTMHUYECKOM s3blke belicuk,

b) Ha aNrOpUTMUYECKOM SI3BIKE Jenb(H,

B) Ha 11000M anropuTMHUYECKOM SI3BIKE.

4.AreHT nepepadartbiBaer:

A) BOCHIpUSTHE B PEAKIIHIO,

b) peakuuto B BocnipusitTue,

B) Huuero He nmepepabarbIBaerT.

5.Cratu4eckas cpeaa, 3TO cpeaa:

A) B KOTOpO# 3a BpeMs, NMPOTEKAIoLIee MEXAY MOJIYyYEHHUEM areHTOM JH00ro BOCHPUATHUS
BbIPa0OTKON UM pEaKLMU, CPEJe HUUEro HE U3MEHSIETCS,

b) B koTOpOIi 32 3TO BpeMsi IPOUCXOAUT KaKOe-T1100 N3MEHEHHE.

B) B KoTOpOI1 areHT PopMHUPYET HECKOIBKO peaKLni.

6.JIornveckue paccysKaeHHs 3alIUCHIBAIOTCA :

A)o0s13aTenTbHO Ha SI3bIKE UCYUCIICHUS BHICKAa3bIBAaHUH,

b) o6s13aTenbHO Ha A3bIKE HCUMCICHUS TPETUKATOB,

B) Ha 1r000M MaTeMaTH4ecKoM s3bIKeE.

7.OyHKIHMA NPUHAICKHOCTH K HEYeTKOMY MHO’KECTBY MOKeT IPMHUMATh:

A) 11000€ MOJI0KUTETHFHOE 3HAYCHUE,

b) 3HaueHune Mexy HyJeM U eIMHULIEH,

B) nro60e oTpuiiarensHoe 3HaUEHUE.

8.OCHOBHBIMHM KPUTEPHSAMH CTPATEIrHH MOMCKA SIBJIAIOTCH:

A) nonHoTa,

b) cnoHOCTh M ONITUMANIBHOCTB,

B) Bce aTu kpuTepuu.

9.Ilouck B riiyOuHy — 3T0:

A) crenoii Mmouck,

b) HanpaBneHHBIN OUCK,

B) utepaTuBHbIii MouCK.

10./IByHanpaB/IeHHBII NOMCK — 3TO:

A) MouCK B ITyOHHY,

b) nouck B mupuny,

B) npsimMoii morck oT KOpHEBOI BEpIIMHBI M OOPATHBIN OT 11€JI€BOM BEPIIMHBI
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8.3. TumnoBble KOHTPOJbHbIE 3aJaHUsl WJIM WHBbIEe MATEPHAJBI Uil TPOBEIEHUSA
IMPOMEXYTOUYHOM ATTECTALIUU

dopma TpoBEACHHS MPOMEKYTOYHOW aTTECTAMH MO0 TUCHUILUIMHE: 3auem (no pe3yibmamam
HAKONUMEeNbHO20 petimuted uil 6 (popme KOMNbIOMEPHO20 MeCMUpoB8aHusl).

Yemuo-nucomennasn gpopma no sx3amenayuorHHbiM OuIeMam npeonoiazaemcs, Kak npasuio, 0is
coayu akademMuyeckoll 3a00aHCeHHOCMU.

HepequL BOIIPOCOB JIsl MOATOTOBKHU K 3a49€Ty

YK-1.. Cnioco6eH ocymiecTBIAATH NONCK, KPUTHYECKHI aHAJIM3 U CHHTe3 HHPOPMALUH, TIPUMEHATH
CHCTEMHBIN MOAXO0/ JJIsl pellieHHs IIOCTABJEHHbIX 32124

1) MckyccTBEeHHBIM HHTEIUIEKT Kak HayyHast 00macTb. OCHOBHBIC HampasieHus uccieqoBanuii. Knaccudukanus
MHTEJUICKTYaIbHBIX CHCTEM.
2) IIpobnemuast 06:1aCTh UHTEIUIEKTYaTbHOW CUCTEMBI. XapaKTePUCTUKH MTPEIMETHOM 00JIaCTH 1 pelIaeMbIX
3a1ad.
3) Ionsrtue nons 3HaHui. [IpeameTHbIi A361K. CeMuoTHUECKast MOZIeNb 1Mo 3HaHuM. CTpaTeruu noayyeHus
3HaHUU. JIMHrBUCTUYECKUN aCIIEKT U3BJICUCHUS] 3HAHUI: IOHITHIHASI CTPYKTYpa U CJIOBaph MOJIb30BATEIIS.
CTpyKTypUpOBaHUE 3HAHUM.
4) IlpencrasieHue 3a1a4 B MPOCTPAHCTBE cocTossHUI. CocTosiHUS U onepaTopsl. [Ipencrapnenue onepaTtopos
CHUCTEMOH IPONYKLIMH.
5) Metonast moncka B mpocTpaHcTBe cocrosiHui. [lonck Ha rpade. Criemnoit mepebop.
6) MeTobl IOMCKA B IPOCTPAHCTBE COCTOSIHUI: METOJI TIOJIHOTO Tepedopa.
7) MeTosl MOMCKA B MTPOCTPAHCTBE COCTOSIHUN: METOJT paBHBIX IICH.
8) MeTop! orCcKa B IPOCTPAHCTBE COCTOSIHUI: METO[ epedopa B TITyOuHY.
9) IlepebGop HA TPOM3BOIBHBIX Tpadax.
10)MeTomp! IOMCKA B IPOCTPAHCTBE COCTOSIHUI: HCIIOIBb30BaHNE 3BPUCTUUECKON HH(POPMALIUH.

OIIK-8.. Cnnocoden ocymecTBJIATH NOA00P, H3yUeHHe H 00001IeHe HAYYHO-TEXHUYEeCKOM
JIMTEPATYPbl, HOPMATHUBHBIX M METOANYECKHUX JOKYMEHTOB B IeJIfX pelieHus 3a1a4 NpoecCHOHATBHOM
AeATeJbHOCTH

1)Onenounast GyHKIMS U €€ CBOHCTBA. AJITOPHTM YHOPSIOYEHHOTO MOKMCKA.

2)OnTuManbeHbIi anroput™ nepedopa. Beidop sBpuctiueckoit pyHKIU. DBpUCTHUECKas CHIIa arOpUTMa
YIOPSAIOYEHHOTO TTIOUCKA.

3)Kputepuu xadectBa pabOTEI METOJIOB TIepedopa.

HIlpencrasienus, JOMyCKaroIIKe cBeeHue 3a1a4 k noazanadam. «/MJIN» rpadwl.

5)Pazpemmmocts BeprmH B «U/UIJIW» Tpade.

6)cnonp30BaHue MEXaHU3MOB IUTAHUPOBAHUS NP CBEICHUH 337a41 K COBOKYIIHOCTH MOA3a1ay.
7)KrodeBbie omepaTopsl ¥ BEIYUCIISIEMBIE PA3IHUHSL.

8)Oramsl nepedopa Ha «M/MJIN» rpadax mpu cBefeHUH 3a7a4 K COBOKYITHOCTSIM T0Z3a1a4.

9)B3anmuble pasnuuus MetonoB nepedopa Ha «/MJIN» rpadax. OcHOBHBIE TPYAHOCTH OpraHU3aLKH epedopa
Ha «/UJIN» rpade.

10)«1/NJIN» nepeBo. CTOMMOCTH JA€PEBHEB PELICHUI.

IIpuMepHBIii TecT I UTOTOBOI0 TECTUPOBAHUS:

YK-1. Cnioco0eH ocyniecTBIATH NOUCK, KPUTHYECKUA aHAJIN3 U CHHTe3 HH(pOpManuu, NPUMEeHATH
CHCTEMHBIN MOAXO0/ /ISl pelIeHNs MOCTaBJIeHHBIX 32124

1. Yro o3HayaeT TepMUH ""MHTELIIEKT" ?

(1) ym

(2) paccymox

(3) paszym

(4) MBICTHTENBHBIE CITOCOOHOCTH YeJIOBEKA

2. KT0 32102111 0CHOBHBbIE NIPUHIIUNBI 3BOJIIOIIUOHHON TEOpHH

(1) Yapnw3 Hapsun
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(2) Aptyp Knapk

(3) Ounu Knapk

(4) Mak-Jlroran

3. IHouck ¢pu3nyecKkuX NPUHUUINOB eHCTBHS SABJIsIeTCS?

(1) ypoBHEM METOIOIOTHI pEeIIEHUI CIIOKHBIX 3a/1a4

(2) ypoBHEM HHKEHEPHOTO TBOPUECTBA

(3) ypoBHEM TEXHUYECKOTO TIOJX0/1a K PEIICHUIO

4. YT0 CIY:KHUT OCHOBOM JIOTHYECKOI0 MOAX0/4a MOCTPOCHUSI CHCTEM MCKYCCTBEHHOI0
HHTEJIeKTa?

(1) noruka

(2) Oynesa anredpa

(3) TpuronomeTpus

(4) Teopus BEpOSTHOCTH

5. Eciu npou3BecTy rpynnupoBKy 00bEKTOB M0 KAKOMY-TO NMPU3HAKY, TO UX MOKHO
CYMTATh...?

(1) cucremoit

(2) obpazom

(3) cTpykrypoit

(4) rpymmoit

6. Yro Takoe aganrauusa’?

(1) ato mpomecc, B pe3yapTaTe KOTOPOTO CUCTEMa MOCTENEHHO IPproOpeTaeT ClIocOOHOCTh OTBEYATh
HY>KHBIMU PEAKLUSIMHU Ha ONPEECIICHHBIE COBOKYITHOCTH BHEIIIHUX BO3JAEHCTBUMN

(2) aT0 MOACTpOIiKa MAPaMETPOB U CTPYKTYPHI CUCTEMBI C LIENBIO0 JOCTHXECHUS TPeOyeMOoro KauecTBa
YIpaBJICHUS B YCIOBHUIX HETIPEPBIBHBIX N3MEHEHUH BHEIIHUX yCIOBUI

(3) oOyuenwne, mpu KOTOPOM JOTIOTHUTETbHASI HHHOPMAITUS O BEPHOCTH PEAKITUN CHCTEME HE
coobmraercst

7. Kakune MaTemaTn4yeckue XapakTepUCTUKHM HMeeT KjacTep?

(1) nentp u panuyc

(2) cpennexBaspaTHUECKOE OTKIOHEHHE U pa3Mep KiacTepa

(3) pasmep Kimactepa u paauyc

8. Mopenab BbIYHMC/IEHUI, Urpaomas oco0ylw PpoJb B 32J1a4aX HMCKYCCTBEHHOI'O
MHTEJIEKTA KaK AJIA CO3JaHHUs AJITOPUTMOB IIOUCKA, TAK U JJIl MOACJIMPOBAHMS PeIIeHUS 32124
4eJIOBEKOM, Ha3bIBaeTcsi?

(1) nponykimoHHas cucreMa

(2) pabouas mamMATh

(3) mponyKIIMOHHBIE ITpaBHiIa

(4) anropuT™MHuYecKasi MOZENTb

9. Kak B [IpoJiore Ha3pIBalOTCsl 00bEKTHI JaAHHBIX?

(1) xoHCTAHTHI

(2) atom

(3) Tepm

(4) nepemeHHbBIE

10. Eciu y3es OMHApHOro aepeBa He MMeeT MOJAJiepeBbeB, TO Kak OyAeT BbIIJISAAETh
€ro npejcraBjieHHe B Buje TepMOB?

(1) (nil,K,nil)6x

(2) 61(K,0,0)

(3) 61(0,K,0)

(4) oa(nil,K,nil)

11. Yro npeacrasisier co00i IkcnepTHas cucrema?

(1) mporpamma, KOTOpast 3aMEHSIET IKCIIepTa

(2) mporpamma st pacyera rmokasateneit 3pQEeKTUBHON JIEATEILHOCTH YeTI0BEKa

(3) Habop npaBWII, CHMITOMOB M COOTBETCTBYIOLINX PE3YIHTATOB

(4) mporpamma npenHa3HAuYCHHAS 7151 aBTOMATH3ALUH JESITEIbHOCTH YeJIOBeKa

12. MokHO  JIM  OTHeCTH  pelleHHsl  ajJre0paMyecKux  BbIpaKeHHMH K
HHTEeJIEKTYAJIbHbIM 3a1a4am?
(1) ma

(2) mer
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13. Yro siBisieTcH KIKYeBOil 3BPHUCTHKON BceX IBOJIONMOHHBIX METO0B?

(1) mepebop Bcex 00bEKTOB

(2) oTO0Op HammyumIuXx 0OBHEKTOB

(3) oTcedeHne TOKHBIX 00BEKTOB

14. CkosbK0 ypoBHeii onucanus nmeetr @TI?

11

(2) 2

3)3

(4) 4

15. I'me xpaHsATCA HCXOAHBIE [JAaHHbIE CHCTEMbI MCKYCCTBEHHOI0 HHTEJJIEKTA,
MOCTPOEHHOW HA JIOTHYEeCKOM NPUHLMIIE U B BUe Yero?

(1) Ha nucTKe Oymare U B BUZE 3amnceit

(2) B Tabimire excel u B BUIE 3aKOAMPOBAHHBIX TTPABIIT

(3) B 6a3ze MaHHBIX U B BUJIC aKCUOM

16. B pacno3dHaBaHuu 00pa30B cHayaJIa cjieyeT pacno3HaBaHue a MOoToM od0yuyeHue?
(1) mer

(2) na

17. Yem caMooOyueHHe OTINYACTCH OT 00ydeHHsA?

(1) mpu 00y4yeHnH TOTIONTHUTENBbHAS HH()OPMAIIKS O BEPHOCTH PEAKIIUU CUCTEME COO0IIaeTCs

(2) mpu camo00y4eHUM JOMOTHUTENbHAS HHPOPMALIUS O BEPHOCTH PEAKIIMU CUCTEME HE COOOIAeTCs

(3) npu o0y4yeHwUH NOTIOHUTENbHAS HHPOPMAIIHA O BEPHOCTH PEaKIINU CHCTEME He COO0IaeTcs

(4) mpu camo00y4eHUH JOTOTHUTENIbHAS HHPOPMALIUS O BEPHOCTH PEAKIIUHA CUCTEME COOOIIaeTCst

18. B uyem 3akiaouyaerci NPUHOUN PadOThl HePaAPXMUYECKHUX ArJOMEpPATHBHBIX
MeTo10B?

(1) mocnenoBarenbHOE OObEAMHEHIE UCXOJHBIX JIEMEHTOB M YMEHBIICHUEM YHCIIa KIaCTEPOB

(2) mocnenoBaTeNbHOE ACIEHUE NCXOIHBIX IEMEHTOB U YBEJIMUCHHUE YHCIIa KJIACTEPOB

(3) mocnenoBarenpHOE OOBEANHEHUE UCXOAHBIX 3JIEMEHTOB M YBEIMUCHHUE YNCIIA KIACTEPOB

19. B npoayKuMoHHBIX cHCTEeMax MPaBUJIA BBIYHCICHUH NIPEACTABJIAIOTCH B BUAE

(1) neficTBuit

(2) curyauuii

(3) mponyxruit

(4) 3aBuUCUMOCTEH

20. CyuecTByer aBa TUna yreepxaenuii B sisbike [Iposor. Kakue?

(1) dakr u mpaBuO

(2) curyanus u aeiicTBre

(3) cobbITHE M OmEepalys

(4) daxt u neicTBre

OIIK-8. Cnoco0eH ocymecTBASTH MOA00P, H3yUeHHe H 00001eHe HAYYHO-TeXHUYECKOMH
JIUTEPaTypbl, HOPMATHBHBIX U METOMYECKUX IOKYMEHTOB B 1[eJISIX pellleHusI 3a1a4
npo¢ecCuOHATILHOM AeITeJIbHOCTH

1. Uto u3 nepevyucaIeHHOr0 onpee/isieT IBPUCTHYECKYI0 CHJIY aJITOPUTMA YIIOPAI04YeHHOr0 noucka?
(1) CroumMocTh IyTH, YHUCIIO PACKPBIBAEMBIX BEPIINH U BEIUMCINUTENbHAS CI0XHOCTh OIIEHOYHOM
GyHKIMH
(2) UcknrounTensHo 001mast ATMHA HAHACHHOTO MYTH 0 LEJEBOI0 COCTOSHUS
(3) MakcumanbHOE KOJIMYECTBO TYIMKOBBIX BEPIIUH Ha rpad)e COCTOSIHUN
(4) Hanmmume mnm OTCyTCTBHE IIUKIMYECKUX ITyTEH B I€pEBE pElICHUN

2. Kakas BepmmmHa n3 cnucka «OTKPBIT» BeiOnpaercst Ha Ka:KI0M 1Iare aaropuTMa ynopsii04eHHOro

MOMCKA ISl TMOCJIeAYIOIIero paCKpbITHsI?

(1) Bepiuna, moctpoeHHas camoit nepsoit (mpusimn FIFO)

(2) Bepmuna, a7t KOTOpOi#t orleHoYHast (QYHKIIMS HMEET HaMEHbIIlee 3HaYCHNE

(3) Bepuunna, noctpoenHast camoii nocnense (mpuauun LIFO)

(4) Cyuaiinas BepuInHa, BEIOpaHHAS JATYUKOM CIIyHYaHBIX YHCET
3. K kakoMmy cJ1eCTBHMIO IIPH MOKUCKe MyTeil MUHUMAJILHONH CTOMMOCTH MOKeT MPUBECTH BHIOOP
OLICHOYHOH (PYHKIMM, KOTOPasi He YYUTHIBAeT HCTHHHYIO NePCNIeKTHBHOCTDL BepIINH?

(1) K rapantupoBaHHOMY 3aLIMKIMBAaHUIO aJITOPUTMA HA TIEPBOM ILIare

(2) K aBTOMaTHUECKOMY TIEpEXOJly JITOPUTMA B PEXKHM CIIETIOTO 1epedopa
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(3) K mocTpoenuto myTeit, He 00J1aTal0NTUX MHHIMAJTEHON CTOUMOCTBIO

(4) K HEBO3MOKHOCTH T0OABUTH HAYAILHYIO BepmuHY B ciCOK «3AKPBIT
4. Kakoii kpuTepuii kKauecTBa MeTO/10B nepedopa onpenessiercsi coornomenuem (P =L/ T), (T) — o6uee
YHCJI0 NOCTPOEHHBIX B TeYeHHe nepedopa Bepuiun?

(1) ®akrop > PeKTHBHOTO BETBICHUS

(2) OBpucTHYeCcKas ICHHOCTh aJrOPUTMa

(3) LienenanpaBieHHOCTH niepebopa

(4) PazpemumMocTs rpada cCoCTOSTHUIH
5. s kKakUX THIIOB 3a1a4 Hau0oJiee XOpoIIo NMPUCIocodieHo mpeacTaBiienue B Buae « A/ UJIN» rpadgos?

(1) Ans craTuueckux 3a1a4, KICXOJAHbIE JaHHBIE KOTOPBIX BOOOIIE HE H3MEHSIOTCS BO BPEMEHH

(2) s 3amad, KOTOPBIE €CTECTBEHHBIM 00pa30oM pa3OHMBarOTCS Ha B3aHMHO HE3aBHCHMBIC TT0/13a1a9H1

(3) Tombko WISt 30249 TMHEHHOTO MMPOTPAMMHUPOBAHIS M CUMITIIEKC-METO1a

(4) 1ns1 3a1a4 cO CTPOTUM CIIETIBIM TIEPeOOPOM B TIyOHHY 0€3 BO3BpaTOB
6. B «<I/JIN» rpade Bepmnna HazbiBaercss UJIN-BepmimHoii, ecyiv JJ1s1 pelieHHs] COOTBeTCTBYIOLIei el
321241 He00X0AUMO:

(1) Pemmte abcomroTHO Bee e€ 3a1aun-TIPEeMHUKN

(2) Pemnts 0OTHOBpEMEHHO CTAPTOBYIO U TEPMUHAIILHYIO BEpIIMHBI Tpada

(3) Pemnts ofHY U3 €€ 3a1a4-TTPEEeMHUKOB

(4) loxazaTs Hepa3pemnMoCTh BCEX JOYSPHUX BEPIIUH
7. CornacHo peKypcMBHOMY NMPaBHIIy onpenejieHUs paspemmmMocTu BepuuH B « U/UJIN» rpage, U-
BepPUIMHA (He SIBJISAIONIASICSH 3aK/JII0YMTE]bHOI) CUYUTAeTC Pa3pelinMoiil TOraa U TOJIbKO TOraa, Koraa:

(1) Pa3pemmma o xpaiiHel Mepe oJHa U3 e€ TOYEepPHUX BEPIIHH

(2) Pazpemuma kaxxaast u3 e€ JOYEpHUX BEPILUH

(3) Bce e€ nouepHue BepIIUHBI OJHOBPEMEHHO SIBISIOTCS TYIHKOBBIMU

(4) Ona HanpsiMyto CBsi3aHa CO CTapToBOH BepiuHOi NJIN-cBs3bi0
8. Kak B MexaHu3Me cBeJeHHUs 3aa4 K M0/321a4aM HA3bIBAIOTCS ONEPATOPbI, KOTOpPbIe 00513aTeJILHO
JAOJIZKHBI BXOMTDH B pellleHNe 33/1a41 U IPUMeHeHHe KOTOPBIX SBJIseTCs] He00X0AUMBIM 1IAarom?

(1) TepmuHaTBEHBIE OTIEPATOPHI

(2) IlpomyKIIMOHHBIE OTIEPATOPHI

(3) OBpucTUUECKHE ONIEPATOPHI

(4) KiroueBble onepaTopsl
9. UTo 13 nepevyncaeHHOr0 MpeacTaBiasieT c000i «BbIYHCIIEMOe PA3JInue» MPU IVIAHUPOBAHUU U
CBeJeHUH 32124 K moa3agadyam?

(1) Cymma cTouMocTelt Bcex AyT B ONTUMAJIBLHOM JEpPEBE pEIICHUI

(2) HecootBeTrcTBHE pa3IMYHbIX 3JIEMEHTOB OIMCAHUI HA4aIbHOTO U LIEJIEBOTO COCTOSHUI

(3) PazHuna Mexxay KOJTMYECTBOM OTKPBITBIX U 3aKPBITHIX BEPIIMH B IPOLECCE MTOUCKA

(4) OTHolIeHUe JUTMHBI IyTH K 00IIEMY YMCITy PACKPBITHIX BEPIIHH Ipada
10. Yro noHuMaeTcsi IoJ «KMAKCUMAJIbHOH CTOMMOCTBHIO» IIPHM pacyeTe CTOMMOCTEH JepeBbeB pelieHu i
aas «A/NJIN» nepeBbeB?

(1) CroumMocTs ImyTH 1O JiepeBy pelIeHus, UMEIOIET0 MaKCUMAaIbHYIO0 CTOUMOCTD

(2) Cymma croumocTeli abCONIOTHO BeeX YT, MPUCYTCTBYOMMX B mosHOM «/MJI» nepese

(3) BeruucnurenbHas CI0XKHOCTH pacueTa caMoi TPYA0EeMKO# OIeHOYHON (PYHKIIUN

(4) CroumMocThb packpbITHS Hauboee yJaIeHHON OT KOPHS TEPMUHAIBHOMN BEPIIHHBI



