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1. HIEPEYEHb

TACIHATIIAHE,

IIVTAHUPYEMBIX

PE3YJIbTATOB

OBYYEHUA

o

COOTHECEHHBIX C IINIAHUPYEMbBIMH PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

1.1. Ileab ocBOEHUS M CIUATNIAHBI

[{enbr0 OCBOSHUS TUCIUTUTHHEI SIBIISICTCS
-- (hopMHUpOBaHKE y 00YYAIONINXCSl YHUBEPCAITBHBIX KOMIICTECHIINIA, HAPABIICHHBIX HA pPa3BHTHE
HABBIKOB CHCTEMHOTO M KPUTHYECKOTO MBIIIIJICHHSL.
- ((dopmupoBaHue y oOydammmxcs oOmenpoPpecCHOHAIBHBIX KOMIETEHIIMH 6 obnacmu
UCNONb308AHUS UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOLO2UM.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB oﬁyqem/m o JTMCHMIIJIMHE

Koa n HaumenoBanue | Kox m HaumeHoBaHMe I[InanupyemMsble pe3yJbTaThl 00yUeHHUS MO OcnoBannue (IIC)
KOMIIETCHIUU HHIUKATOpa AUCHHILTHHE * s
JAOCTH KEHUS PO EeCCHOHATBHBIX
KOMIIeTeHIIHH KOMIETEHINN
YK-1. Cnocoben NVYK-1.2. Beimonusier | 3uaer:  OCHOBHBIE  METOABl  CHUCTEMHOTO
OCYIIECTBIISATH ITOUCK, | aHAIN3, MOAXOMAA, NPHHIMIBI TIOMCKA, KPHUTHYECKOTO
KPUTUYECKHI aHAIM3 | CUCTEMATH3alMI0 U | aHaimm3a | 0000mmeHus IpodecCHOHaIbHO

U CUHTE3
nHpopmanuy,
MIPUMEHSITh
CHUCTEMHBIN MOJXO0JT
JUISL pEeLLIeHUst
IIOCTaBJICHHBIX 3a0a9

000611eHue
nHdopmanuu s
peeHus
MOCTaBJICHHBIX 3ajiad,
B TOM 4HCIE C
UCIIONB30BaHHEM

I (POBBIX CPEACTB

3HAUYUMOM HMH(popManuu ¢ npumeHeHuem UT-
TEXHOJIOTUH.

Bo3moxxHOCTH, OrpaHM4YeHuss U 0a30BbIe
NPUHLIUIBL  PabOThl  COBPEMEHHBIX CHUCTEM
WCKYCCTBEHHOTO WHTEIUIEKTa U IeHEePaTUBHBIX
Helpoceredt (Takux kak Kandinsky, GigaChat,
Lumen5 u np.) mpuMeHHTENEHO K 00paboTke
Pa3HOPOJHBIX JaHHBIX.

ITousarue 6a3 )¢ noJieit 3HAHWM,
NPONYKIMOHHBIX ~ MOJENeH W  CcTpaTeruit
W3BJICYEHHS JAaHHBIX Ui CTPYKTYPUPOBaHUSI
nHpOPMAaLUH.

Ymeer: OcymiecTBISATh TOUCK, KPUTHUECKHUH

oTOOp M CHCTEMAaTH3allMI0  TEKCTOBOM,
rpaduuecKoi U MYJIbTUMEIUNHON
nHpOpMaIIn TSt peuieHus
po¢eCCHOHATBHBIX 3a/1a4. KoppexTtao

(bopMyITHPOBaTh TEKCTOBBIE 3aIIPOCHI (TIPOMTHI)
JUIL HEHPOCETEBBIX HMHCTPYMEHTOB C LEJBIO
TeHEpalluy, aHaMn3a U 0000MIeHUs] YICOHBIX H
MPUKIIIHBIX MAaTEPHAIIOB.

[MpumensTH uQpoBkIe cpezacTBa
aBTOMATH3alUU 1 UHTEJUIEKTYaJIbHbIE CUCTEMBI
JUIl  TIOATOTOBKM OTYETOB, aHAIUTHYECKUX
CIPaBOK U MPE3EHTAIIMOHHBIX MaTEePUAJIOB.
Baaneer: HaBblkaMy KpPUTHYECKOTO aHalu3a
Pe3yJbTaTOB, MOJYYEHHBIX C TIOMOIIBIO CUCTEM
WCKYCCTBEHHOTO  WHTEJJIGKTa,  BBISBICHUS
OmMMOOK, HETOYHOCTEH WM IPEAB3SITOCTH B
CreHEepPUPOBaHHBIX JaHHBIX

[TpakTHyecknM  ONBITOM  CHUCTEMAaTH3alUU
nHpopManMK ¥ CO3JaHUS  KOMIUIEKCHOTO
QpoBOoro KOHTEHTa (TEKCT, HW300paskeHus,
MIPE3CHTAINH, ayJuo- U Buaeodailnsl) Ha 6aze
coppemeHHslx  MHM-mmardpopm.  Meromamu
CHCTEMHOI'0 aHajIHn3a NpeJMETHON 00IacTh st
3¢ (GEKTHBHOTO  CTPYKTYPHUPOBAHHUS JIaHHBIX
IpH pemeHnd 3afad  TIpoQecCHOHATBHON
JIeSITEIIbHOCTH




OIIK-8. Ciocoben HOIIK-8.2. 3naer:
TIPUMEHSITD OcymecTBisier [MpuHIMIB HYHKITMOHUPOBAHUS, APXUTEKTYPY
MaTeMaTHYECKUE MOJICITUPOBAHIE U | ¥ MaTeMaTHYeCKHEe MOJENH HCKYCCTBEHHBIX
MOJIEIIH, TIPOEKTHPOBAHUE HEHpPOHHBIX ceTell (BKIIOYas CETH IPSMOTO
METOJIBI ¥ CPEICTBA WHPOPMALMOHHBIX M | pPacIpOCTpPAHEHHUS, TIEPCENTPOHEI, CETh
MIPOEKTHPOBAHUS aBTOMATH3MPOBAHHBIX | XeMMHUHTa W  COPEBHOBATEIbHBIC  CETH
WH()OPMALMOHHBIX H | CUCTEM MAXNET).
ABTOMATH3MPOBAHHBIX HasnaueHue, BO3MOXXHOCTH H HWHTEP(EUCHI
CHCTEM CICIHATM3UPOBAHHBIX MPOTPAMMHBIX CpPEJCTB
SMyJISIIUU U MoaenupoBanus UN.
YmMmeer:

BeiOupars  onTuMmanbHBlE  KOH(HIypaluu,
TUNBI MEPENAaTOYHBIX (YHKIMH M IapaMeTpsl
o0ydeHus HelpoceTel JUISL pelieHus

MPUKIIATHBIX 3amadq (TporHO3MpOBaHUE,
knaccupukamus  o0pa3oB,  AMIIPOKCHMAIHS
GyHKIUIR).
Baapeer:
HpaKTI/I‘IeCKHMH HaBbIKaMW KOMIIBIOTEPHOTO
MOA€CJIMpOBaHUA, WHHUIIHAJIU3alluu BCCOB,

3amycka Mporeayp OOydeHHs W IpOTOHa
(TecTupoBanus) Helpocereil B makerax Neural
Network Wizard

2.MECTO JUCHHUILIVHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

JlucuuiuiiHa OTHOCUTCS K  o0si3arenbHOM dacth. bioka 1. Jucuurummbel  (MOIyin)
obpazoBarenbHOl mporpammsl (OO0mIenpodeccuoHanbHbIN MOIYIb).

3. CTPYKTYPA U COAEP/)KAHUE JUCHUITJINHbBI
3.1. O0beM M CTPYKTYpa JAMCUHHUIIIHHBI

OO6mast Tpya0€MKOCTh AUCITUIUIMHBI cocTaBisieT 43.e. (144 4vac.) ux pacnpeneieHue Mo BujgaM
paboT 1 ceMecTpaM MpeICTaBICHO B TaOIUIIE.

Buabl yueOHBIX 3aHATHI U padoThI 00yYaI0IIUXCH TpynoeMKoCThb, 4ac
O0mas TPy10eMKOCTh TUCHUILIHHBI, 4aC 144
KonTakTHasi padoTa 00y4anImmXxcs ¢ MpernoaaBaTeieM Mo BUAaAM y4eOHbIX 40 /12
3aHsATHIi (BCero), B T.4.:
3aHSITHSI JIEKIMOHHOT0 THNA (JICKIHHN) 12 /4
3aHATHSI CEMHHAPCKOr0 THNA (CEMUHAPHI, PAKTHYECKUE 3aHATHS, TPAKTUKYMBI, 16 /4
KOJIJIOKBUYMbBI U UHBIC aHAJIOTUYHBIC 3aH$ITI/IH)
JiabopaTopHbie paboThl 12/4
CamocrosiTeJibHasi paboTa BCero, B T.4.: 104 /128
CaMonoJIrOTOBKA N0 TeMaM (pasfienamM) JUCIUTIINHBI 104 /128
BrInoHeHNe KypcoBOTO MPOEKTa /KypcOBOH pabOTHI -
KoHTpoJb (4ackl Ha 3K3aMeH, 3a4eT) -/ 4
IIpome:kyTOUYHAs aTTECTALUS 3ayer

[Ipumedanue: - 0O6vem uacoe coomeemcmeenHo O0isk OYHOU, 3A04HOU opm 0byUeHUs

JucuumunHa peanusyeTcs MOCPEACTBOM INPOBEICHHUS KOHTAaKTHOM paboOThl ¢ 00ydYaromIMMUCS
(BKJTIOYAsl MPOBE/ICHNE TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH ), CAMOCTOSATEILHONU paboThl 00y4arOIUXCs
U IPOMEXYTOYHOH aTTeCTaIUH.

B mponecce OCBOCHHUA JUCHUINIMHBI MOXET TMIPHUMCECHATHCA OJJICKTPOHHOC o6yquI/Ie n
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

B mpomecce ocBOoeHMS MMCHMIUIMHBI OOydYaromuecss oOecTedeHbl AOCTYIIOM K 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaATENBHOM Cpeie U ANIEKTPOHHO-OUOINOTEYHBIM CUCTEMAM.




3.2. Coaep:kaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Ilnanupyemble Buabl yueonoii padoTsl
pe3yJibTaThl KoHTakTHas padoTa = ®opmbl
OCBOEHMSI: . ® o, | 5. T
Ko1L g 23| E8| 58
(opmupyemoii HaunmeHoBaHue pa3aesioB, TeM % S T8 % =) KOHTPOI
KOMIeTeHINH 1 = S 2 £ E ° 5 (nauvenoBanue
25 E| 5 OLIEHOYHOTO
AHIHKATOPBI Z =3 | E5| 2§
b e | 82| 5 = CpeacTBa)
JAOCTHKEHHUS = ® 2 é- S| =
KOMIIeTeHI Ui = O
YK-1 Tema 1. OcHOBHBIC IIOHATHSI TEOPUHU Jlexnus-
NYK-1.2 HEeYeTKUX MHOxecTB. (OCHOBHBIE BU3yanu3anus (B
OIIK-8 THNBI GYHKIUH NPUHANTEKHOCTH H T.4. B OMOC)
HOIIK-8.2 onepanuu HaJ HEYEeTKNMHU TectupoBanue 10
MHOKeCTBAMH TeMaM
1IIpenmer  m3yueHus. OCHOBHBIE JIEKITHOHHBIX
HaIpaBJICHUS MCCIEIOBAHNH B 00IacTH 3aHATHN
HUckyccrBennoro Martemnexra (U). on
2. Ilpeamoceuiku  BO3HHUKHOBEHUS.
Ocnosnble npunoxenust UNU. Tlogxomst
Kk UN.
3. KommerotepHoe MOHUMaHUe
EcrectBennoro f3pika (ESI) kak
BayKHEHIIAas COCTaBJIAIOIIAst
MOJICIUPOBAaHUS ~ MHTEJIICKTYalbHOU
JIeATEIILHOCTH YeJIOBEKa
IIpakTnyeckoe 3aHATHE Nel. Otuér o
PudoHayYYHeBCKASA cucreMa 2/0,5 MPAKTHIECKON
CYHCJICHHS pabote
JlaGopaTtopnasa  paGora Ne 1. OTtuér o
Heiiponnas cerp Kandinsky pas 2/0,5 JTabopaTopHOU
reHepauuy u300paxeHui pabote
CamocrostensHas paboTa CamocrosiTensHOe
n3ydeHne
20124 YaeOHBIX
MaTepHaJIOB
VK-1 Tema 2. Teopernueckme acmeKThI Jlexums-
NyK-1.2 HHIKEHePUH 3HAHMIA. BU3yanu3anys (B
OIIK-8 1. [MonsTre TTOJIS 3HaHWH. T.4. B OM1OC)
NOIIK-8.2 IIpenMeTHBIN SA3BIK. TectupoBanue 10
2. Cemuornyeckas MoOJAENb IIOJA TeMaM
3HAHUM. 2/1 JICKITMOHHBIX
3. CtpaTteruu nojqy4ueHus: 3HaHUH. 3aHITHIA
4. Jlunrsucruyeckuit acIeKkT
U3BJICYCHUs]  3HAHWI:  NOHATUIHAs
CTPYKTYpa ¥ CIIOBAPh MOIb30BATEIS.
5. CTpyKTypHpOBaHUE 3HAHUI.
IIpakTnyeckoe 3aHATHE Ne2. Otuér 1o
Peanu3anusi HelipoHHBIX cTeTel B 2/0,5 MIPaKTHYECKOM
nakere Neural Network Wizard pabore
JlaGopaTtopnas  paGora Ne 2. Otuér 1o
Heiiponnasa cers GigaChat s 2/0,5 JTabopaTopHOU
reHepalu TeKCTa U H300pakeHus pabote
CamocTrosTenpHas paboTta CamMocTosATenpHOe
o0/24 | H3YUeHNE
y4e0HBIX
MaTepHaJioB




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. IlpeacraBiienne 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. T'papuyeckmii ' pabote
unTeppeiic Tyar6okcaNNTool
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 U = == 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

[Ipumeyanue: - 0b6vem yacos cOOmMeemcmeeHHO 01 OUHOU U 3A0YHOU POPM 0OYUeHUs
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4. METOANUYECKHUE YKA3AHUA JUISA OBYYAKOIIUXCA MO OCBOEHHIO
JUCIHUITIIUHbI

4.1. O6mue MeTOUYECKUE PEKOMEHIAIUHU 110 OCBOCHUI0 THCHMILUIMHBI, 00pa3oBaTe/ibHbIE
TeXHOJIOTHH

JlMucuuIIMHA peau3yeTcs MOCPEICTBOM IPOBEICHHS KOHTAKTHON paboThl ¢ 00yYarolIMMUCS
(BKJTIIOYAst IPOBEZICHUE TEKYIIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIILHON paboThl 00y4aronuxcst
U IPOMEKYTOYHOM aTTECTAIHH.

[Tpu npoBeeHNK y4eOHBIX 3aHATHI 110 AUCHUIUIMHE 00ECIIEYNBACTCS PAa3BUTHE y 00YJaIOIINXCS
HaBBIKOB KOMaHJHOW palbOThl, MEXJINYHOCTHON KOMMYHMKALIUW, TPUHATHA PEIICHUH, JTHIEPCKUX
Ka4yecTB (BKJIIOYAs TPOBEACHHE HHTEPAKTHBHBIX JICKIWH, TPYMIOBBIX AUCKYCCHH, POJICBBIX WP,
TPCHUHI'OB, aHAJIN3 CI/ITyaLII/II;'I U HMMUTAIIMOHHBIX MOI[CJICﬁ, npenoaaBaHue AUCHUILIMHBI B (bopMe
Kypca, COCTAaBJICHHOIO Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIICJOBAHUM, MPOBOAMMBIX
YHHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH mpodecCHnOHaATBHON
JIeATEIIbHOCTH BBIITYCKHUKOB U MOTPeOHOCTEl paboToaareneii).

HpeHOI[aBaHI/Ie AUCHUIINIMHBI BECACTCA C NPUMCHCHHUEM CJIICAYIOIIUX BHO0B 06pa30BaTeJIbHLIX
TeXHOJIOTHI1:

-0aNNbHO-PEUMUH208a5 MEXHONIO2USA OYEHUBAHUSL

= 9JIEKMPOHHOE O6yll€Hl/l€,'

Jliss OuleHKHM 3HaHWI, YMEHWH, HAaBBHIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIMH I10
JUCLUIUIMHE TIPUMEHSEeTCs OaUTbHO-PEHTHHIOBas CHUCTEMa KOHTPOJISI M OIICHKU YCIIEeBa€MOCTHU
CTyJIeHTOB. B OCHOBY OayuIbHO-PEHTHHTOBOM CHCTEMBI IOJOKEHBI MPHUHIUIBI, B COOTBETCTBUH C
KOTOPBIMH ()OPMHUPOBAHUE PEHUTHHIA CTYAEHTa OCYIICCTBISETCS B XOJE TEKYIIEro KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KoJM4ecTBo 0amioB B cemectpe — 100.

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

Jlekyuonnwlii Kypc npeononaeaem Ccucmemamu3upo8aHHoe U3N0NCEHUE OCHOBHBIX BONPOCO8
memMamuyecko2o0 niana. B xode nekyuonnvlx 3ansamuil packpuleéaromces 6a308vle 0NPOCHL 8 PAMKAX
Kaxcoou memvl  oucyunaunvl. OQ603HAUAIOMCA KIlOUesble ACNeKMbl meM, d MAaKdce O0elamcs
AKYEeHMbl Ha HAUOOIee CLONCHBIE U BANCHBIE NOJIONCEHUS UZYUAEMO20 MAMEPUAILA.

JIeKIMOHHBIE 3aHATHS MPOBOJISATCS B MIOTOYHOUW ayTUTOPUHU C MMPUMEHEHHEM MYJIbTUMEIUITHOTO
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  nekyuil SGIAIOMCSL  ONOPHOU  OCHOBOU Ol NOO2OMOBKU  0OYYAIOWUXC K
NPAKMUYECKUM 3AHAMUAM / 1aO0pamopuvimM padomam u GblNOJHEeHUs. 3A0AHULL CAMOCMOMENbHOU
pabomsl, a makdxice K MepPONPUIMUIM MEKYWe20 KOHMPOJsSL YCNe8aeMOCmu U NPOMENCYMOYHOU
ammecmayuu no OUCYUNIUHE.

4.3. Mertoauyeckue YyKazaHusl sl O0y4alIMXCHA 10 OCBOCHMI0 [IMCHMIUIMHBI Ha
JIa00paTOPHBIX padoTax.

[ToarotoBKy K KaxkaoW J1abopaTOpHOW paboTe CTYIEHT NOJKEH HadyaTh C O3HAKOMIIEHUS C
IUIAHOM 3aHATHs, KOTOPBIM OTpa)kaeT COJEp)KaHUE IPEANIOKEHHOM Tembl. Kaknas BbIOIHEHHas
paboTa ¢ 0(OPMIIEHHBIM OTYETOM IO HEH MOAJIEKUT 3aLUTE IPENOIaBaTEII0.

[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;
— KauecCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTE PAOOTHI.

JIaGopatopHble paboThl OPraHU3YIOTCS, B TOM 4HUClIe B (OpME MPAKTUUECKOW MOATOTOBKH,
KOTOpasi MpeJyCMaTpUBAaeT ydacTue OOYy4arolIUXCsl B BBIIOJHEHUH OTAENIbHBIX AJIEMEHTOB palor,
CBSI3aHHBIX ¢ OyayIei npodeccuoHaNbHOMN AesITeIbHOCTHIO.



IIpakTueckas  HOAIOTOBKAa  IIPEAYCMAaTpUBAaeT  BBIIOJIHEHME  BCEX  3aJaHUNM  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
3aHaTiaX . Nel, No2, No3, Ne4, No5.

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. AnapeiiuunkoB, O. H. AHnmpeitunkoBa. -
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
JIocTyna: Juis aBTopus. moib3oBatenend. - ISBN 978-5-16-107381-0. - Tekcr : anmekrponnsid. 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 (nara obpamenus: 14.09.2024). - Pexxum octyma:
JUTs aBTOpU3. moJib3oBarenei. - ISBN 978-5-507-49392-0. - TekcT : 37eKTPOHHBIMH.

3. bananos, A. H. MammHHOe 00y4YeHHE W MCKYCCTBEHHBIM MHTEIUIEKT : y4e0. mocobue / A. H.
bananoB. - Jokyment read. - Caukrt-IlerepOypr [u ap.] : 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 BHIYHCIUTEIBHON TEXHUKH : [y4eo.

nocobue] mo HampasieHuto noaror. maructpoB 09.04.01"Wndopmartvka u BbIUMCI. TEXHHKA',
09.03.01 "IIporp. obGecrnieueHre BbIUMCI. TeXHUKU U aBTomMatuzup. cucrem" / JI. I'. I'arapuna, A. A.
[TerpoB. - Hoxyment Bookread2. - Mocksa : ®OPYM [u np.], 2019. - 368 c. : un. - (Beicuiee
oOpazoBanmue). - URL: https://znanium.com/read?id=354525 (nara oOpamienus: 14.09.2024). - Pexum
JOCTyMa: i aBTopu3. nojin3oBareneid. - 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 obpamenus: 14.09.2024). - Pexxum noctyna: ass aBTOpH3.
nonwp3oBarened. -  ISBN  978-5-7638-3781-0. -  Texker :  onektponsbii.  URL:
https://znanium.com/read?id=342145

6. [TsTaeBa, A. B. IHTenneKkTyanbHble CUCTEMBI U TEXHOJIOTUH : yuel. mocobue / A. B. [saTaeBa,

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. Pomanosa. -
Uzn. 4-e, crep. - Jlokyment Reader. - Cankr-IletepOypr [u np.] : Jlass, 2024. - 140 c. - [Tpwn. - URL:
https://reader.lanbook.com/book/364964 (mara oOpamenus: 14.09.2024). - Pexum npoctyma: s
aBTopm3. mombp3oBareneid. - ISBN  978-5-507-47377-9. - Tekcr : omekrponHsii. URL:
https://reader.lanbook.com/book/364964

JlonoTHUTEIbHAS JTUTEPATypa

8. AramaromenoBa, C. A.KOHTpOJbHO-HAI30pHAs MAEATEIBHOCTh TaMOKEHHBIX OpPraHOB B
yCIOBUAX LUGPOBU3AIMM M HHTErpalii 3KOHOMUKH : MoHorpadus / C. A. AramaromenoBa. -
Hoxyment read. - MockBa : UHOPA-M, 2023. - 178 c. - (Hayuynas wmbicas). - Ilpun. - URL:
https://znanium.ru/read?id=422130 (nara oOpamenus: 17.10.2024). - Pexxum noctyma: Juis aBTOPH3.
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I10JIb30BATENEH. - ISBN 978-5-16-111057-7. - Teker : anexktpoHHbIi. URL:
https://znanium.ru/read?id=422130
9. bananos, A. H.IludpoBuzamus B HEABMKUMOCTH. YTpaBlIeHUE, UHBECTUIIUU U WHHOBAIIUU :

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

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 (marta obpamenus: 14.09.2024). - Peskum gocTymna: ajas aBTOPHS.

MOJIb30BATENECH. - ISBN 978-5-507-49287-9. - Tekct : anekTpoHHbIH. URL:
https://e.lanbook.com/book/414965
11.  bappar, H.Ilocneanee nzo0OpereHue yenoBeuecTBa. MICKyCCTBEHHBIM MHTEIVIEKT U KOHEI[ Pl

Homo sapiens / Jl. bappar ; nep. ¢ aara. H. Jlucopoii. - Jlokyment Bookread2. - MockBa : AnbnnHa
HOH-ukmiH, 2016. - 312 c. - [Ipenm. ykas. - URL: http://znanium.com/bookread2.php?book=916060
(mara oopamenus: 14.09.2024). - Pexxum nocTyma: ajs aBTopu3s. mojb3oarenei. - 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 HamparienusiM "WHpopmaruka u Berumca. texauka", "Ilporp. obecrieueHue BBIYKCI.
TexHUKHU U aBToMatusup. cucreM" / JI. I'. I'arapuna, A. A. [letpos. - Mocksa : ®OPYM [u np.], 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. mocobue / W. B. Tanpiruna, JI. B. Iansiruna. - Jlokyment Reader. - Cankr-
[MerepOypr [u ap.] : Jlams, 2023. - 253 c¢. - URL: https://reader.lanbook.com/book/352268 (nara
obpaienus: 14.09.2024). - Pexxum noctyma: uis aBTopu3. mosb3oBareneil. - ISBN 978-5-507-47802-
6. - Tekcr : anexTponnsbiit. URL: https://reader.lanbook.com/book/352268

14, XKnanos, A. A.ABTOHOMHBIN UCKYCCTBEHHBIN UHTENIEKT / A. A. J)KnaHoB. - 2-¢ u31. - 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 : MoHorpadus / 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 odpamenwus: 14.09.2024). - Pexxum noctymna: s

aBTopu3. monb3oBateneil. - ISBN  978-5-507-47478-3. - Tekctr : osnextponHbIif.URL:
https://reader.lanbook.com/book/379988
16.  Cepruesckuii, ['. M.OyHKIIMOHAIBHOE U JIOTHUECKOE NMPOrpaMMHpOBaHUeE : yued. mocodue s

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
Hanpasienuto noarot. 230400 "Wudopm. cucrembl u texnomoruu" / b. f. Coseros, B. B.
[lexanoBckmii, B. JI. UepToBckoit. - MockBa : Axamemus, 2013. - 319 c. : cxem. - (Bricmee
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-pPecypchl
1. eLIBRARY.RU : nayuynas snexTpoHHas O6ubimnoreka : caiiT. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mara oOpamenus: 14.06.2022). — Pexum jgocTyma: I 3aperUCTPHUP.
[IOJIb30BaTeseH. — TEeKCT: DJIEKTPOHHBIMN.


https://e.lanbook.com/book/414965
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2. Koncynprantllntoc : cnpaBounas npaBoBasi cuCrema : caidt / 3AO «Kouncynbrantllmocy.
— Mocksa, 1992 - . - URL: http://www.consultant.ru (mara o6pamenus 14.06.2022). - Tekcr :
AJIEKTPOHHBIN.

3. DOmnexkTtpoHHas OubaMoreuyHass cucremMa [lOBOMKCKOrO rocyiapCTBEHHOIO YHUBEPCHTETA
cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tombsartu, 2010 - . - URL. : http://elib.tolgas.ru (nara
obpamenus 14.06.2022). - Pexxum goctyma: 1yisi aBTOpU3. MOJIb30BaTeNel. - TeKCT : 2JIeKTPOHHBIN.

4. DnekTpoHHO-OMONMoOTedHast cucrema Znanium.com : caiit / OO0 "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mata obpamienus 14.06.2022). - Pexxum gocryma: ajs
aBTOPU3. II0JIB30BATENEH. - TEKCT : AIIEKTPOHHBIN.

5. DnekTpoHHO-O0MOMMoTeuHas cucreMa Jlanep : caiit / OOO "ObC JIAHB". - Mockga, 2011 - .
- URL: https://e.lanbook.com/ (mara oOpamienust 14.06.2022). - Pexxum mgocrtyma: Jjisi aBTOPH3.
M0JIb30BaTeNe. - TEeKCT : AEKTPOHHBIN.

5.3. IIporpammHoe oGecnieyeHune
Nudopmannonnoe obecredueHre ydeOHOTO Mpolecca MO JUCHUIUIMHE OCYIIECTBISETCS C
UCITIOJIb30BAHUEM  CIICIYIOLIEr0 MPOrpaMMHOTO  oOecrieueHHs  (JMIIGH3MOHHOTO U CBOOOIHO
pacmpocTpaHseMOro), B TOM YHCJIe 0TEYECTBEHHOTO TIPOU3BO/ICTBA:

Ne HaunmeHoBanue Ycaous gocryna

n/n

1. Microsoft Windows U3 BHYTPEHHEH CeTH YHUBEpCHUTETA (JTMIIEH3MOHHBIH
JIOTOBOD)

2. Microsoft Office U3 BHYTPCHHEH CETH YHHUBEPCUTETA (JIMIIEH3UOHHBIH
JIOTOBOD)

3. CJ10 MOODLE U3 M1000M TOYKH, B KOTOPOM UMEETCS IOCTYI K CETH

WHTepHeT (JIMLIEH3MOHHBIN JOTOBOP)
4. Bpaysep U3 JIF000 TOYKH, B KOTOPOH UMEETCS IOCTYII K CETH
Hurepuer (cBOOOIHO pacrpocTpaHIeMoe)



http://www.consultant.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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6. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM 1]
OCYHWECTBJIEHUSA OBPA30BATEJIbBHOI'O NTPOLHECCA 11O JUCHUJINHE.

[ToMerienust mpeaCTaBIAIOT COOOW yueOHbIE ayAMTOPUH JAJS MPOBENEHUS y4eOHBIX 3aHSATHIA,
IPEIYCMOTPEHHBIX Y4YEOHbIM IUIAHOM M pabodell MporpaMMoM JUCLMIUIMHBI, OCHAIEHHbIE
000pyIOBaHUEM U TEXHUYECKUMU CPEICTBAMH OOyUCHHUS.

3aHATHSA JIEKIMOHHOIO0 THNA. YueOHble ayIUTOPUM JJs 3aHATUH JIEKIMOHHOTO THIA
YKOMIUIEKTOBAaHBI MEOENIbIO U TEXHUYECKUMH CPEJICTBAMH O0YUESHHSI, CITY>KallIMMU JJIs TIPEICTABICHUS
yueOHoI nH(popMaIK (CTallMOHAPHbIE WU IEPEHOCHBIE HAOOPHI IEMOHCTPALMOHHOTO 000pY10BAHNUS
(mpoeKTop, 3KpaH, KOMIIBIOTEP/HOYTOYK), y4eOHO-HArjsiiHble MOocoOMs (Ipe3eHTAlMd IO TeMam
JEeKIMii), obecrneynBaromue TeMAaTUYeCKUe WIUTIOCTPAMKM, COOTBETCTBYIOIIME TaHHOM NporpaMme
JVCLIATUTAHBL.

3aHATHA CEMHUHAPCKOI0 THNA. YuyeOHble ayJUTOPUU JJs 3aHATUN CEMHHAPCKOro THIA
YKOMIUIEKTOBAaHBI MEOENIbIO U TEXHUYECKUMU CPEJICTBAMH O0YUEHHSI, CITY>KallIMMU JJIs TIPEICTABICHUS
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
JUIL TIPOBEACHUS 3aHSATHH JIEKIIMOHHOTO THIA, CEMHHAPCKOTO THIA, KYpPCOBOTO IMPOEKTUPOBAHHMS,
KOHCYJIbTAllMH, TEKYLIEro KOHTPOJISI U MPOMEXYTOUHOM arrectauuu // Ilomemenue 1iist XpaHeHus: U
npoduIakTHUIecKoro o0cmyx)uBaHusi ydeOHoro obopymoBanusi (I'-413)», ocHaleHHas CICIYIONIUM
o0opynoBanuem: paboure mecra odyyaromuxcs; Pabouee mecto npenonaBatens; Y 4eOHO-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 npoeKnuoHHbIH 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.

IIpomesxyTounasi arrectanus. [l IpoBeAEHUS IPOMEKYTOUHON aTTECTALMU MO JIUCLUIINHE
UCTIONB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTHIO
HNOJKIIOUEeHUsT K ceTd MHTepHeT M obecredyeHHEM JOCTyNa B 3JIEKTPOHHYIO HH(GOpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA U/UIU yueOHBbIE ayJUTOPUU, YKOMIUIEKTOBAHHbBIE MEOCIbIO 1
TEXHUYECKUMU CPECTBaMH 00ydEHUsI.

CamocrosiTeibHasi  padora. [lomermeHuss A caMOCTOSITEIbHOH pabOTHl  OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHUs K ceTu «VHTepeHeT» M J0CTYNOM K
ANIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30oBaTeNbHOM  cpefe  yHHBepcuTeTa. Jlns  opraHu3zanuu
CaMOCTOATENIbHOW PaboThl 00YUaIOIIMXCS UCIIOb3YIOTCA:

KOMITHIOTEPHBIE KJIACCHl YHUBEPCUTETA;

6ubnuoreka (Meanasai), UMEIOIIas MecTa s 00y4yaroIIUXcsl, OCHALICHHbIE KOMITBIOTEPaMHU C
JOCTYTIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

DJIeKTpOHHAas1 HH(popMannoHHO-00pa3oBaTenbHas cpena yuusepcurera (AMOC). Kaxaprit
oOyJaromuiicss B T€YEHHE BCEro Mnepuosia 00yueHHsl oOecrieueH MHANBUAYAIbHBIM HEOIPaHUYEHHBIM
JOCTYIIOM K 3JEKTPOHHOM HH(pOpMaIMOHHO-00pazoBaTenbHON cpeae yHuBepcurera (DUOC)
http://sdo.tolgas.ru/ u3 060 TOYKHM, B KOTOpPOM HMeeTcs JOCTyn K HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu "MHTepHeT", Kak Ha TeppPUTOPUH YHUBEPCUTETA, TaK U BHE €.

OUOC ynuBepcuteTa 00€CIeuynBacT:

JOCTYNl K Y4eOHBIM IUIaHaM, pabOyuM MporpaMMaM JAUCHUIUIMH (MoOayieil), mporpammam
NPaKTUK, OJJIEKTPOHHBIM YYeOHBIM W3JaHUSAM U DJIEKTPOHHBIM 00pa3oBaTEIbHBIM pecypcam,
yKa3aHHBIM B pabouux MporpamMmax JUCIMILIMH (MOAYNe), porpaMMax MpaKkTHK;

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

B cnyuae peanuzanun o0pazoBaTenbHON MPOTPAMMBI C TPUMEHEHUEM DJIEKTPOHHOTO O0yUYeHUS,
JMCTAaHIIMOHHBIX 00pa3oBaTesbHBIX TexHonoruit SJMOC 1onoaHUTEIbHO 00ECTIeYnBaeT:

¢dukcanmo xoma 00pa3oBaTENBLHOTO MpOIEcca, Pe3yNbTaTOB MPOMEKYTOYHOH aTrTecTalud U
pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMBbl;
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MpOBeJICHUE YUeOHBIX 3aHATHN, TIPOIEAYP OIICHKH Pe3yIbTaTOB O0YUCHHUS, peaanu3alns KOTOPhIX
MPEeyCMOTPEHAa C TPUMEHEHHEM »JJIEKTPOHHOro OOydYeHHs, AMCTAaHIMOHHBIX 00pa3zoBaTeNbHBIX
TEXHOJIOTHIA;

B3aMMOJICHCTBHE MEXAY y4yacTHUKaMu o0Opa3oBaTelbHOro Mpoliecca, B TOM YHCIIe CHHXPOHHOE
U (WIKM) aCHHXPOHHOE B3aMMOJIEUCTBUS TTocpecTBOM ceTH "Mutepuer".



15

7. OCOBEHHOCTH OPIrAHU3AIIMN OBYYEHUS JJIsA JINIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMU 310POBbS U UHBAJIN10OB

[Ipu HeoOxomumocT pabouas mporpaMMa TUCHMIUIMHBI MOXET OBITh aJanTHpoBaHa s
o0ecrieyeHHss 00pa30BaTEIBLHOTO TPOIEcCa WHBAIMIOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbsI, B TOM YHUCIIE Ul TUCTaHIMOHHOTO 0OyueHwus. [y 3Toro tpedyeTcs 3asBICHUE CTYACHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHHUE IICHXOJIOT0-MEIUKO-TIEarorHiecKod KOMHCCUU
(IIMIIK).

B cnyyae HeoOXoauMOCTH, OOYYaIOMIMMCSl M3 YHCIA JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
310pOBbsl (MO 3asiBIIEHUIO OOydalomerocs) a JUisi WHBAIMIAOB TaKKe B COOTBETCTBUH C
WH/IMBUYaJIbHOM MTPOTpaMMON peaOUINTAIlMy HHBAJIKMIA, MOTYT MPEAJIaraTbCs CICIyIOIUEe BApUAHThI
BOCTIPHUATHSA y4eOHOH MH(OPMAINH ¢ YI€TOM WX MHIUBUIYAIbHBIX ICUXOPU3NIECKUX OCOOCHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM AJIEKTPOHHOTO 0O0YUYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHH:

- ISl AL C HapyIIEHUSMH 3pEHUS: B MEYaTHOW (opMme yBeIWYeHHbIM IpudToMm; B (opme
3JIEKTPOHHOTO JOKyMEHTa; B (hopme ayauodaiiia (mepeBoa yueOHbIX MaTEepHaIOB B ayarnodopMar); B
neyaTHOH (Qopme Ha s3blke bpaing; WHIMBUAYaTbHBIE KOHCYJIBTAlMM C  IMPHUBJICYCHUEM
TUQIIOCYPIOTICPEBOAUNKA; MHIUBUAYAIbHBIC 33/1aHUSI M KOHCYJIbTAIHH.

- JUIA JIUI] C HapyIIEHUSIMH CIyXa: B medatHoi (opme; B (opMe 3IEKTPOHHOTO JOKYMEHTA;
BUZCOMATEpPHATIbl C  CYOTUTpaMHW;  WHAMBHUIYAIbHbIC  KOHCYJIbTAllMM C  TNPHUBJICYCHUEM
CYpZIOTIEPEBOIUMKA; WHANBUIYAIbHBIC 3aJJaHNUS U KOHCYJIbTALIUH.

- JUIS JIUI] C HapyYIICHUSIMH OMOPHO-ABHraTeILHOTO armapara: B nedatHou Qopme; B dopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiisia; HHIUBUAYaTbHbIC 3a1aHUS M KOHCYJIbTAIIH.
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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 (pOpMUPOBAHUSA, ONIUCAHME IIKAJI OLICHUBAHMA.

JUiss OuleHKM 3HAHWM, YMEHWH, HAaBBHIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETCHLIUH IIO
JUCLUIUIMHE HpUMEHsieTcsl OajIbHO-PEUTHMHIOBas CHUCTEMa KOHTPOJS M OLEHKH YCIEBAEMOCTHU
CTYIEHTOB. B OCHOBY OalsIbHO-pEHTHHIOBONM CHUCTEMBI IOJIOKEHBI IPUHLUIBI, B COOTBETCTBHU C
KOTOpbIMH (OPMHUPOBAHHUE PEUTHUHIA CTyJIEHTa OCYLIECTBISAETCS B XOJ€ TEKYLIEro KOHTPOJIS
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 HIKe 61 | «HEyIOBICTBOPHUTENBHO» /2 | HE 3aU4TCHO
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 COOMEemCcmeul 3a HAOPaHHbIMU 34 cemecmp Oaniamu (no
HakonumenvbHomy petimuney).Cmyoenmam, HaOpaswium 6 xo0e meKkyuje2o KOHMpOJs YCnesaemocmu
no oucyuniaure om 61 0o 100 6annos u 6bINOIHUSWIUM 6Ce 00S3aMeNbHbIE BUObL 3ANTAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peueHul0 npenooasameis 6e3 NPoXOHCOeHUs NPOMENCYMOYHOU ammecmayuu
BLICMABISACNICSL OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3yIbmMamos 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenua cuumaemca c@opmupoeannvim (nOGbIUIEHHBIIL YPOBEHD), eClu
meopemuyecKoe CoOepIcane Kypca 0C80€HO NOJHOCMbIO, NpU YCMHBIX cO0eced08aHUSIX CMYOeHm
ucuepnvigarouje, NOCie008amMeNbHO, YemKO U JIO2UYECKU CMPOUHO usiazaem Y4eOHblll Mamepuai;
C80000HO chnpagiaemcs ¢ 3a0a4amu, BONPOCAMU U OpyeUMU BUOAMU 3A0aHUl, MpedYIouUxX
NpUMeHeHUs 3HAHUL, UCNONb3Yyem 8 omeeme OONOJHUMENbHbIIL MaAmepuail, 6ce npedyCMOmpeHHble
paboueti  yueOHOU NPOSPAMMOU 3A0AHUSL  BbINOJIHEHbL 6 COOMGEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuamMu, CmyoOeHm CHoCoOOeH aHATU3UPOBAMb NOLYYEHHble pe3yIbmambl; NpoAsJsen
CaMOCmMOosIMeNbHOCMb NPU BbINOTHEHUU 3A0AHULL, KAYECMB0 UX GbINOJHEHUSI OYEHEHO HYUCIOM Dallo8
om 86 0o 100, umo coomeemcmeyem NOBLIULUEHHOMY YPOBHIO CEHOPMUPOBAHHOCMU pPe3Ylbmamos
00yuenus.

Pesynomam o0yyenusa cuumaemcsa cQopmuposannvim (ROpo2o8vlil  Yypo8eHsb), eciu
meopemuyecKoe coOepIucanue Kypca 0C80€HO NOJIHOCMbIO, NpU YCMHbBIX cO0eced08aHUSIX CMYOeHm
nOCIe008amenbHO, YemKo U JI02UYecKU CMPOUHO usiazaem YYeOHull Mamepuai, CHpaeisemcs ¢
3a0ayamu, 60nNpocamu U OpyeuMu 6udamu 3a0anuii, mpeoyrwux NpPUMeHeHUs 3HAHUL, 6ce
npedycmMompenHvle pabouell Y4eOHOU NpOpaAMMOU  3A0aHUsl BbINOJIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPeOOBAHUAMU, CMYOEHm CHOCOOEeH aHANU3UPOBAMb NOJLYYEHHbIE Pe3YIbMmambl;
nposeisiem CamoCmosimenbHOCMb NpU BbINOJHEHUU 3A0aHULl, KA4ecmeo UX GblNOJHEHUSI OYEeHEHO
yuciom 6arnos om 61 0o 85,9, umo coomeemcmeyem nopocoBOMY YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pe3ynomam of0yuenus cuumaemcsa HecoOpMUpOBAHHBIM, eClu CMYyOeHm NpuU GblNOJHEHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HeY8epeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHACM 3d0aAHUS, He OeMOHCmpUpyem HeoOXO00UMbIX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0AHULL He COOMBEemcmayem YCmaHOBIeHHbIM MpebO8aHUiIM, KAUecmeo ux
BbINOIHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOGHIO.
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@opMBI TEKYylIEro KOHTPOJIS YCIeBAEMOCTH

@DopMBI TEKyIero KOHTPOJIsI Konuuectso Konngecto Makc.
KOHTPOJIbHBIX 6aIoB 3a 1 BO3M. KOJI-
TOYEK KOHTp. TOUKY BO 0aJIoB
OTyér 1o mpakTUYecKoil padoTe 5 7 35
OTtuéT mo nmabopaTopHoii padote 5 7 35
TecTupoBaHHe O TEMaM JICKIIUOHHBIX 3aHITUIN 5 4 20
TBopueckuit  peWTHHr (yyacTHe B  KOH(EPEHIMSX, 1 10 10
OJIMMIIMAAAX U T.11.)
HMroro no gucuuivinHe 100 6as110B

Cucrema OIICHHMBAaHHUS TMPEACTaBIE€HA B DSJCKTPOHHOM Y4eOHOM Kypce IO JAHCLUIUIMHE
http://sdo.tolgas.ru/.

8.2. TumoBble KOHTPOJIbHBbIe 3agaHus WM HHble Matepuansl Aas TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU

8.2.1. TunoBble 3aJaHUs K MPAKTHYECKHM padoTam
IIpakTuyeckoe 3anaTHe Nel.@PuOOHAYUMEBCKAA CHCTEMA CYUCICHUSA

Lear u cogepkaHWe: 3HAKOMCTBO C HETPAJAMIMOHHBIMA CHCTEMAaMH CYHCIICHUS,
UCTIOJIB3YEMBbIMU TIPH  Pa3pabOTKE HWHTEIUICKTYalbHBIX WH(POPMANUOHHBIX cucteM. CoOCTaBUTH
porpaMMy, IEPEBOMAIIYI0 YHCIa W3 JCCITHYHOW B (UOOHAYYMEBCKYIO CHUCTEMY CUYUCIICHUS W
obpaTHo.

Teopernuyeckoe 000cHOBaHME

PeanpHble HEHpOHHBIE CETH MOTYT TpeOOBaTh 3alHUCH JaHHBIX HE B OOBIYHOW JIBOMYHOM,
JNECATUYHOM WM IIECTHAAUATEPUYHOW CHUCTEME CYHUCIEHHS, a B HEKOTOPOW CIHEHUaIbHOM,
MO3BOJIAIONICH XPAaHUTh JaHHBIE Ooliee KOMIAKTHO, PeaTM3yIOIIeH 3alluTy NaHHBIX OT TMOMEX U
OIMOO0K, TMOO0 C IPYTUMHU ClIeLUaTbHBIMU CBOMCTBAMH.

OnHoil M3 cHenuanbHBIX CUCTEM CUMCICHHUS, MPUMEHSIOMICHCS B SKCHEPTHBIX CUCTEMaxX H
HelpoceTsx, sBisercs ¢uboHayuneBckas. ba3ucoM 3TON cucTeMbl CiiyXaT 4HCia, COCTABISAIOIINE
nmociaeaoBaTeaIbHOCTh ®Pubomawum: 1, 2, 3, 5, 8, 13, 21, 34.. Kaxmoe uyucio B 3Tou
MOCJIEIOBATEILHOCTH 00pa3yeTcs Kak cymma JIBYX mpenbyayiux: 3+5=8, 5+8=13 u T. 1. i 3anucu
HEKOTOPOI'0 YuCia B 3TOM CHUCTEME JIOCTATOYHO JIBYX COCTOSIHUN Ka)KJIOTO pa3psiaa, ycioBHO - 0 u 1.
[TpuBeneM mpuMepsl 3anucu yuces B GuOOHAYUNEBCKON CUCTEME:

3710=34+3= l'g7+0-ge+0-gs+0-ga+0-gg+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.

NuTepecHoil 0c00eHHOCTHIO (POOHAYYHEBCKOM CHCTEMBI CUMCIICHHS SIBJISETCS TO, YTO B He
HET OJHOBPEMEHHO YCTAHOBJIEHHBIX B COCEAHUX pa3psAax €IUHMI], YTO TO3BOJISIET TMPOIIE
peann30BaTh 3alIUTY JAHHBIX OT IOMEX.

MeTtoauka 1 NOPSAI0K BbINOJTHEHUS PadoThI

N3yunTh TEOpETUUYECKHI MaTepral 1o JEKIHUAM, JOIOJHUTEIBHON JIUTEPATYPE.
CocTaBUTh aNTOPUTMHUYUECKYIO CXEMY PEIICHUS 3a/1auH.

BBITTOTHUTE NPOrPaMMHYIO peaInu3almIo.

Ocy1iecTBUTh TECTUPOBAHUE U OTIIAJAKY POTPAMMBI.

CocraBuTh OTYET O JabOpaTOpHOI padoTe.

asrwONE

Conep:xanue oT4eTa u ero popma
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CrpykTypa oTueTa 1o madbopaTopHoOil paboTe:

HasBanue nabopatopHoit pabOTHI.

I{enun mabopaTopHOt pabOTHI.

OTBeTHI Ha KOHTPOJIBHEIE BOITPOCHI.
dopMyIMpoBKa UHANBUAYAILHOTO 33 [aHHSL.
AJrOpUTMHYECKAs CXeMa POTPaMMBI.
JIMCcTUHT IPOTPaMMBI ¢ KOMMEHTAPHUSMHU.
AHaIM3 TECTOBBIX MIPOTOHOB MPOTPAMMEBI.

NoakownE

KOHTpOJ’IbHLIe BOIIPOCHI

UYrto Takoe nHTe/UIeKTyalbHas nHpopmanronHas cucrema (MUC)?

[TpuBeaute oqHy U3 U3BecTHHIX Bam kiaccuduxanmii UAC.

Yro Takoe dpaktanbl?

[Touemy GrOOOHAUMEBCKas CHCTEMa CYMCICHHS MO3BOJISIET PEaT30BaTh (PpaKkTaIbHOE
KoaupoBaHue uHdopauu?

5. Oxapakrepu3yiite PUOOHAYNEBCKYIO CUCTEMY CUHUCIICHUS.

P

IIpakTuyeckoe 3anaTue Ne2. Peain3zanusi HelipOHHBIX CTeTell B MaKeTe
NeuralNetworkWizard
Hean u coaep:kanme: npuoOpeTeHre NMPAKTHUYECKUX HABBIKOB NMPUMEHEHUS] HEHPOHHBIX CETEeH C
ncnons3oBanueM nakera Neural Network Wizard.
Conep:xanue
Teopernueckoe 000CHOBaHHE
Metoaunka v opsiIOK BHITOTHEHUST PAOOTHI
BapuanTs! 3aganuni
JlonosHuTENbHOE 3a/1aHKE
Copneprxanue otyera u ero ¢popma
KoHTposIbHBIE BOIIPOCHI

ok wdE

Teoperuyeckoe 000cHOBaHHE

Neural Network Wizard 1.7 — mpocreiimii mporpaMMHBIi 3MYJISATOp HEWPOHHBIX ceTeil. B
Neural Network Wizard peannzoBaHa MHOrocioiHasi HEMpOHHas ceTb, oOydaeMas IO aJIrOPUTMY
oOpatHoro pacrpoctpanenus omubku (backpropagationerror). IIporpamma Neural Network Wizard
npelHa3HayeHa JUisl MPOBEIEHUS MCCIEAOBaHUN C LEIbI0 BbIOOpa ONTUMAIbHOM KOH(PUIypauuu
HEHPOHHOM CeTH, MO3BOJISIONIEH HAaMITydIMM 00pa30M peIIUTh MOCTaBIEHHYIO 3aaa4y. Pe3ynbTatom
paboThl cUCTEMBI SIBISIETCS (ailyl, KOTOPBIM XpaHUT B cebe Bce MmapaMeTpbl NOJy4YeHHOW HEWPOHHOM
ceru. Jlanmee, Ha ocHOBe 3TOro (aiina, MOXKHO pa3zpabaThIBaTh CHUCTEMY, IpeIHA3HAUYEHHYIO JUIs
pelIeHNs KOHKPETHBIX 3a/1a4.

[Tporpamma MOXeT IpUMEHATHCA AJIs aHaIM3a WHGOPMAIUY, TOCTPOEHUSI MOJIEIH TPOIIECCOB
U iporuo3upoBanus. [y paboTsl ¢ cucTeMO HEOOX0AUMO MPOAETATh CIEAYIOUINE ONEPALIUU:

1. CoOpath CTaTUCTUKY MO MPOILECCY.

2. OOy4nTh HEMPOCETh HA TPUBEIACHHBIX JaHHBIX.

3. IIpoBepsATh NOIYyYEHHBIE PE3YIIBTATHI.

B pesymbrare o00yueHHs HEHpPOCETh CaMOCTOSITENIPHO TMOAOEpET TaKhue 3HaYeHUs
KO3 QUIMEHTOB M TMOCTPOMUT TAKYyK MOJENb, KOTOpas Haubojee TOYHO OIMCHIBAET HCCIEAYeMbI
porecc.

IIporpammusbiii  maker Neural Network Wizard wmoxer ObITh HCHOJB30BaH — 6€3
IpeBapUTENbHON HHCTAIISIUY.

MeTtoauka 1 NOPSAI0K BbINOJTHEHUS PadoThI

[Ipexxne dem 3amyckath MporpaMmy, HEOOXOJAMMO B JFOOOM TEKCTOBOM pEIaKTOPE MOATOTOBHUTH
TEKCTOBBIN (aiin ¢ oOyuaromeit BeiOopkoil. Hampumep, BbruncinMm kocunyc. @parMeHTt takoro gaiina
st pyskuuu Res = Cos(X) mpuBesieH HIKE.
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Cos Res
01
0.10.995
0.40.921
0.50.878
0.6 0.825

B niepBoii cTpoke daiina yka3pIBalOTCSI IMEHA BXOAHBIX/BBIXOIHBIX NIepeMeHHbIX: Cos — MMeHa
BXO/IHBIX IEPEMEHHBIX, Res — MM BBIXOIHOM nepeMeHHOM. [lanee uayT ux 3Ha4eHus: B KOJOHKaX.

Jlanueie st 00yyeHHss HeWPOHHOW CETH JIOJDKHBI OBITh MPEIOCTABICHBI B TEKCTOBOM (paiiie ¢
paznenurensmu (Tab wim mpo6en). KonmrdecTBo mpuMepoB JOJDKHO OBITH TOCTATOYHO OosibimuM. [Ipu
3TOM HEOOXOAMMO 00ecreunTh, YTOOBI BBHIOOpKA ObUIa pPENpe3eHTATHBHOM, a JaHHBIE OBLIM HE
NpoTUBOpeuNBLl. Bces uHpopMmanus nomkHa OBITH MpelCcTaBieHa B 4YMCIOBOM Buzae. Ecinu
uHpOpMaLKs TPEACTABISIETCS B TEKCTOBOM BHUJIE, TO HEOOXOIUMO HCIIOJIb30BaTh KaKOW-TM00 METOJ,
HEepeBOAINNA TEKCTOBYIO HH(OPMAIIMIO B YKCTIA.

daii coxpaHseTcs Kak TeKCTOBbIN ¢ paciupenneM .txt (Kocunyc.txt).

ITocne 3amycka mporpamMmbl B IIEpBOM OKHE 3ajaeTcs uMms Qaitna ¢ oOyuaromield BbIOOPKOIA

(pucyHnok 2.1).
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Pucynok 2.1 — Beibop ¢aiina ¢ oOyuatorieit BBIGOpKOii

Knomnka «/lajiee» mo3BOJsS€T MEPEUTH K CIEAYIONIEMY OKHY (pUCYHOK 2.2). B HOBOM OKHE
MEPEYNCIICH CITUCOK JOCTYMHBIX TMOJICH, B3SATHIM M3 MEPBOM CTPOKH yKazaHHOTO daiina. s xaxmaoro
U3 ToNiell HeoOXOAMMO yKaszaTh, YeM SBISICTCS JaHHas IMepeMeHHas. Eciu naHHas mepeMeHHas
BXOJIHas, TO B rpynne «Mcnmob30BaTh moJie Kak» BeIOUpaeTcs BapuaHT «BxoaHoey, eciy BbIXOIHAS
— «leneBoey». Iloms, ormeuenHble momeTrkoi "He ucmonb3oBaTh" B OOyYeHUH U TECTHUPOBAHHUH
HEHpOCEeTH NMPUMEHSTHCS HE OYIyT.

Ha Bxon HelipoceTu MOJKHA MOAABAaThCcs MHQOpPMAIHS B HOPMAIM30BAaHHOM BHIE, T.€. ITO
yucia B nuamna3one ot 0 g0 1. MoxHO BRIOpaTh METOJ HOpMaiau3anuu Ha Bkiagke Hopmasau3oBarh
noJie Kak.

e (X-MIN)/(MAX-MIN) — nuneitHass HOpMaTU3aIHSL.

e 1/(1+exp(ax)) — sKCroHEeHIIHATbHAS HOPMaTH3aIHs.

e ABTO — HOpMAaJIU3allKsl, OCHOBAaHHAS HA CTATUCTHUECKUX XaPAKTEPUCTUKAX BHIOOPKH
e be3 HopMasM3anmMu — HOpMaIM3alus HE MPOU3BOIUTCS.
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Pucynok 2.2 — Onpenenenne BXOAHBIX U BBIXOAHBIX JaHHBIX
Ha Bruagke IlapameTpsl HOpMAajM3alMM 337aTh 3HAYCHHS, HCIOJb3yeMble B (opmyrnax
HOpMaJIU3al1u.
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Pucynok 2.3 — Onpenenenue napaMmeTpoB CTPYKTYpbl HEHPOCETH.

Knonka «/lajiee» mepeBomut Kk clenymomeMy OKHY (pUCYHOK 2.3), TIe ONpEIestoTCs
CTPYKTypa U IapaMeTpbl HEHPOCETU: KOJIMUYECTBO CKPBITBIX CIIOEB, KOJIMYECTBO HEHPOHOB B KaXKIAOM
cJ0€, a TaK)Ke BUJT CUTMOUIAIbHOWHON ()YHKITUH.

HeiipoHHasi ceTb COCTOUT U3 CIIOEB: BXOJHOI'O, BHIXOJHOTO U CKpHITHIX. Heo6XxoanMo ykas3athb
KOJIMYECTBO CKPBITHIX cioeB. OO1ero mpasuiia onpeesieHnss KOJIMYeCTBa TaKUX CIIOEB HET, OOBIYHO
3agaercs 1-3 ckpbIThIX cios. Ho cumraercs, yto yem Oosee HeIMHEWHas 3ajada, TeM OOJbIle
CKPBITBIX CJIO€B JIOJDKHO OBITh Y HEUPOHHOM CETH.

B Neural Network Wizard Bce 3meMeHTBI MpeIbIIyIero cliosi CBA3aHbl CO BCEMU JIEMEHTaMH
nocnenyromero. KoanmyectBo HEMPOHOB B IEPBOM M MIOCJIEAHEM CJIO€ 3aBUCUT OT TOTO, CKOJIBKO TTOJIEH
B oOyuaroleil BbIOOpKE YKazaHbl KaK BXOJHBIE M BBIXOJHBbIE. HeoOXonumo 3aaaTh KOJIMYECTBO
HEHPOHOB B KaXXIIOM CKpBITOM ciioe. OOImUX MpaBHJI ONpEeNieHHs] KOJIMYecTBa HEMPOHOB HET, HO
HE00X0/IMMO, YTOOBI YMCIO CBs3ed MeXy HelpoHaMH ObUIO 3HAUMUTENBHO MEHBIIE KOJUYECTBa
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IpUMepoB B o0yyvaromieil Beioopke. MHaue HelipoceTh moTepseT cnocoOHOCTh K 0000IIEHHIO, a TPOCTO
«3alIOMHUT» BCE MIPUMEPHI U3 00ydaromei BHIOOPKH (Tak Ha3bIBaeMbIi «d(PeKT mepeodydeHus»).

[Mapamerp curmouasl. Curmouga TpUMEHSETCS s OOSCHEUCHUsS  HEIMHEHHOTO
npeoOpa3oBaHus JaHHBIX. B mpoTHBHOM ciyyae, HEWPOCETh CMOKET BBIACIUTH TOJBKO JUHEHHO
pa3zenumble MHOXKeCTBa. UeM BhIIIE mapameTp, TeM Ooiblle MepexofHas (GYHKIHS MOXOIUT Ha
noporoByo. [Tapamerp curmouabl nogdoupaetcs, pakTHUECKH, IMIUPUUYECKH.

B cnenyromem okne (pucyHOk 2.4) 3amaroTcs mapamerpbl OOy4eHUs U KPUTEPUU OCTAHOBKHU
oOydeHus, eciii oHa TpeOyeTcs.

Hcnonb3oBats 1 00ydeHusi cetu % BbIOOPKH. Bce mpumepsl, nogaBaemble Ha BXOJ
HEeHpoceTH, IeATCs Ha 2 MHOKECTBA — 00ydJarolllee U TeCTOBOe. 3a/laHHbIil IPOLEHT MpUMepoB OyeT
UCTIOJIB30BaThCsl B 0Oydaromieil BbIOOpKe. 3alucH, UCIOIb3yeMble IJIsl TECTUPOBAHUS, BBIOMPAIOTCS
CIIy4aifHO, HO IPOMOPIIUU COXPAHSIIOTCA.
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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 no npumepy... Ecim pe3ynbrar mporao3upoBaHust OTINYAETCS OT
3HaYeHHUs W3 00y4aeMOro MHOXKECTBAa MEHbIIE YKa3aHHOW BEJIMYMHBI, TO MpPHUMEP CUUTAETCS
pacro3HaHHBIM.

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

Kpurtepun ocranoBku o0ydyenusi. Heo6xoammMo onpenenuTs MOMEHT, KOT/Ia 00yueHue Oyaet
3aKOHUYEHO.

Knomnka «/lanee» moka3piBaeT OKHO ¢ KOHpUTYypaIuein HeHpPOCUCTEMBI, 3a/IaHHbIE TTapaMeTpPhl
(pucyHok 2.5).
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Pucynox 2.5 — 3amannbie mapameTpbl HEMpoceTH

B cnenyromem OKHe BH3yalH3HPOBAaH HEMOCPEICTBEHHO caM mpoiecc o0yuenus (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 BEPTUKAIM — KOJMYECTBO MPUMEPOB M3 BBHIOOPKH C JaHHON
oLIMOKOM (4eM BblIlIe CTOJ0eL, TeM 0oJbllle MPUMEPOB C YKa3aHHOM OIMIMOKOI). 3eeHble CTOIOLbI —
omunOKa Ha pabouelt oOyyaromieil BEIOOpKe, KpacHBIe — Ha TECTOBOK. B mporiiecce 0OydeHHs CTOIOIIBI
JIOJDKHBI CTPEMUTBCS B JIEBYIO YaCTh JMArPaMMBI.

Hwxke nmarpammbel oTOOpakaeTcsl paclpeneleHne INpUMEpoB Ha pabouyel M TeCcTOBOM
BbIOOpKax. Ha 3Tux rpadukax MOXKHO OTCIEXKHBATh HACKOJIBKO pPE3yJlbTaThl, IpeICKa3aHHbIE
HEHPOHHOM CEThIO, COBIA/IAIOT CO 3HAYCHHUSIMH B 00yYaromiei (clieBa) U TECTOBOM (CrpaBa) BEIOOPKE.
Kaxnpiii npumep o0o3HaueH Ha rpaduke Toukoil. Eciam Touka momajgaer Ha BBIIEICHHYIO JIMHHUIO
(mmaroHaie), TO HEHpPOCETh MpejcKa3aia pe3yabTaT ¢ JIOCTaTOYHO BBICOKOW TOYHOCTHIO. Ecim Touka
HaXOJUTCs BBIIIE JUAroHa M, 3HAYUT HEHPOCETh HEJOOLIEHWIa, HIDKe — mepeolteHuna. Heobxoaumo
JOOMBATHCS, YTOOBI TOUKH PACTIONATAMCH KAK MOKHO OJIFDKE K TMaroHajIu.
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Pucynok 2.6 — O0y4eHue cuctembl
OcTaHOBKa O0YYCHHS MPOMCXOUT 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 oxHe (puc. 2.7) mpeacTaBisieTcsi BO3MOXKHOCTh OLEHMTh TOYHOCTH PaOOTHI
00y4eHHOIl HEMpoceTH B OKCIUIyaTallMOHHOM pexume. Jljis 3Toro B JIEBOM II0JIE YKa3bIBaeTCs
IPOM3BOJILHOE 3HaueHHe BXOJHOro curHaina. Ilocne Haxkatust Ha kHoOnKy «Pacyer» B mpaBoMm mojie
HOSIBJISIETCS PACCUNTAHHOE CEThIO 3HAYEHHUE.
Knonka «CoxpaHuTh» MO3BOJISIET 3alMCaTh IMapaMeTpbl 0Oy4eHHOW ceTu B Bujae ¢aitna (1o
yMOT4aHuIo pacmmpenue daiina NNW).

BapuanTsl 3a1aHuii
Ha ocHoBe 3aaHHOM YMCIIOBOH MOCIEA0BATEIHLHOCTH TPEOYETCSI MOCTPOUTh HEMPOHHYIO CETh,
CIIOCOOHYIO MPOTHO3UPOBATH CIEAYIOUINI UieH Mocea0BaTeNbHOCTH. B 3aBuCMMOCTH OT TOTO, Kakue
3aKOHOMEPHOCTH TMPHUCYTCTBYIOT B HCXOJHON IOCIENOBATEIbHOCTH, MOXKET MOTpeOoBaThCS
HCIIOJIB30BaTh B KA4eCTBE BXOJA CETH I INPEACKA3aHUS OYEPEIHOIO 4iIeHa IOCIIEI0BATEIbHOCTH
Pa3IMYHOE KOJIMYECTBO WU 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?)

JlomotHUTEIBHOE 3a1aHHE
Haiitu wndopmanuio 0 peasbHO CYIIECTBYIOIIEM IPOEKTE, B KOTOPOM HCIOJIB3YIOTCS
HEHpPOHHBIE CETH, COCTaBUTH MOKIa (1 med. ucT) 00 3TOM MpoeKTe. 37ech He HYKHO MOATPYKAThCS B
TEOPUI0 HEUPOCETEBBIX AJITOPUTMOB. llenb HammcaHus OOKJaga — MOHATh, YTO HEHUPOHHBIE CETH
IIMPOKO MCHOJIB3YIOTCS Ul PELIEHUS CaMbIX Pa3HbIX HAy4YHBIX M MPUKIAJHBIX 3a1a4 U HUMEKOT
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 3aIaHHS.
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 0OCHOBHBIE 3Tambl Pa3pabOTKU HEUPOHHOH ceTu?
B kakoii hopme npuarMaeT u BeiaeT gaHHbIe makeT Neural Network Wizard?
[To xakum kpuTepusM 3aBepiuaercs oOyuenue B nakere Neural Network Wizard?
Kak roToBsITCsi TPEHUPOBOYHBIC M TECTOBBIC JaHHbIe 11 makeTa Neural Network Wizard?
Kak npoucxoaut npouecc oOyueHus cetu u ee ucnoib3oBanus 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.
HelipOHHAA ceTh ¢ MPSAMOM nepegayeil CHrHaJIa, aIPOKCUMAaNUs QyHKUMU

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 CO3AATH U 00YUHTh HEHPOHHYIO CETh BBIIOIHEHHIIO ONEPALIMH 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).

<} Create New Data - O] x| <} Create New Data - O] x|
~Mame Data Type i “Name Data Type
3 & Inputs T " Inputs
Value " Targets value & Targets
[10501; A ¢ Input Delay States 102505 2]| a ¢ |nput Delay States
-20051] ¢ Layer Delay States ¢ Lavyer Dalay States
" Outputs ¢ Outputs
i | » " Errors q | » " Etrors
Help I Cancel I Create | Help l Cancel Create

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
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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 naHHbIx U3 padodero npocrpanctea 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 BaxxkHO 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 IPOU3BECTH 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, COCTOSIIYIO U3 OJJHOTO MEpCenTpoHa ¢ AByMs Bxojamu. B npouecce o0yueHus
CeTM Ha €€ BXOJbl NOJAIOTCA BXOJHBIE JAHHBIE U IPOU3BOJIUTCS COIOCTABJICHHUE 3HAYEHUS,
MOJIyUEHHOT0 Ha BBIXOJAE, C LeJeBbIM (KemaeMbiM). Ha ocHoBaHMM pe3ynbTaTa CpaBHEHUS
(OTKJIOHEHHMSI TOJTYYEHHOI'O 3HAUYEHHS OT >KEIaeMOro) BBIYMCISIOTCS BEIMYMHBI U3MEHEHHsS] 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
xKeJaeMbld BbIxoJ (Tadm. 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 obpaTtHBIM | 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}




32

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 BO3MOXXHOCTH YIOCTOBEPHUTHCS, BCE JIM JEHCTBUS OBUIH TPOW3BEICHBI
BepHo. Ha puc. 5 wuszoOpakeHa mepcenTpoHHas CETh C BBIXOJHBIM OJIOKOM, peaU3yIONIUM
NepeIaTOYHYI0 (PYHKIIHIO C )KECTKUM OorpaHndcHreM. KoaudecTBO HEMPOHOB B CIIOE PaBHO OJTHOMY,
YTO CUMBOJIMYECKU OTOOpa)KaeTcsi pa3MEPHOCTHhIO BEKTOPA-CTONIOIA Ha BBIXOJE CJIOS M YKa3bIBaeTCA
YHCJIOM HEMOCPEICTBEHHO MO OJ0KOM mepenaToyHol ¢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 HAIIEMy 3aJaHuI0. Temepb MOKHO 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 mosBuUTCS 0OBEKT 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 pe3yabTar (MpaBUIIbHOE COOTHOIIEHHE "BX0//Bbixon"). s qocTikeHus
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 IPEJICTaBICHO JBa JUIsl NMEPCENTPOHHBIX CETed paccMaTpUBAEMOIO 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 mo0oif M3 KJIaBUII Ha 3TOI MaHeNM 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 OO0BEKT 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 oOydenusa. Ha Bxmagke "Mupopmanus obyuenuss" (Traininginfo) tpeGyercs 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 OOY4YEHMs, K KOTOPHIM OTHOCATCS BBIXOABI U OIIMOKH, OYAYyT 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 OCTAHOBUTh OOydeHHE, MoJjiaras JOCTaTOYHBIM HEKOTOPBIH
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 4ucno 3mox (MHTEpBaAT BPEMEHH), MO MPOIIECTBUU
KOTOpBIX 0OyueHue OyAeT npeKpalieHo. DMOX0oi Ha3bIBAIOT OJTHOKPATHOE MPEJCTABIEHUE BCEX
00yYaroImux BXOJHBIX JAHHBIX Ha BXO/IbI

— CeTH.

— JocTmwxkenue nenu win nomnaganue (goal) — 31eck 3agaérest abCoMOTHAS BeTMUMHA (YHKIIUH
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,
BBIPRKEHHOTO B CEKYH/IaX, 00yUeHHUE MPEKPaIIaeTcs.
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=) 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
JOCTIDKEHUS 1ENM, PaBHBIM HYJII0. 3HAYCHHS OCTAJIBHBIX MApaMETPOB OCTaBUM IO YMOIYAHHUIO.
3aMeTM TOJIBKO, YTO II0J€ BpeMeHHM oOyueHHs cojaepkuT 3anuch Inf, kortopas onpenenser
OeCKOHEUHBI MHTEPBAJl BpeMeHH (0T aHrmiicKkoro Infinite — 0eCKOHEYHBIH).
Caenyromas Bkinajka "Heo6s3aTensHas nadopmanus” (Optional Info) mokaszana 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
"O0yunTts ceth" (Train Network). ITocie sToro, eciu B TeKyIIMii MOMEHT CETh HE YAOBJIETBOPSET HU
OJIHOMY M3 YCJOBMM, yKa3aHHBIX B pazjene napamerpoB oOydenus (TrainingParameters), nmosBurcs
OKHO, WJUTIOCTpHUpYIOLIee TUHAMUKY 11eJIeBOoi (DYHKIMM - KpUBYIO 0oOyueHus. B Hamem ciydae rpadux
MOXET BBITJIIIETh TaK, Kak IOKa3aHo Ha puc. 4.9.
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M Training with TRAINC E”E|E|

Film  Edit  Wiew Insert Tools Desktop  Window  Halp

Ferformance s 0, Goal 1s 0
1 T T T

0.9
0.8 F B
0.7
0.5
0.5

0.4

Training-Blue GoatBlack

0.3
0.2

0.1

u]

0 1 2 3 Z 5 6
[ Stop Training & Epachs
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 OTMETUTb, YTO I NMEPCENTPOHOB, MMEIOIMUX (DYHKIUIO AKTUBALMU C KECTKUM
OTpaHUYCHUEM, OIIMOKA PACCUMTHIBACTCS KaK Pa3HUIA MEXTy LENbI0 U IOJTYYSHHBIM BBIXOZO0M. MTak,
QITOPUTM O0O0ydeHHMs HaweEl TOYHOE pelleHHe 3ajaud. B Meronumyeckux nensx yoeaumcs B
NPaBUWIBHOCTH PEIICHHsS 3a/1a4d IMyTEM MPOroHa OO0y4eHHOU ceT. s 3Toro HeoOXOAMMO OTKPHITh
Bkianky "IIporon" (Simulate) u BeIOpaTh B Bhimagaromiem crucke "Bxonpl" (Inputs) 3arotoBrneHHbIC
JaHHble. B naHHOM 3a/1aue eCTECTBEHHO HCIIOJIb30BATh TOT K€ HAOOP JaHHBIX, YTO U MpU 00yueHUU
datal. Ilpu xemaHuum MOXHO ycTaHOBUTH Quaxok "3amate uemu" (Supply Targets). Torma B
pe3yabTaTe MpOroHa OMOJHUTENBHO OyayT paccYMTaHbl 3HaYeHHWs omuOKkd. Haxkarme KHONKH
"IIporon cern" (Simulate Network) 3amumer pe3ynbTaTbl MPOroHa B NEPEMEHHYIO, UMs KOTOpOH
ykazano B mosnie "Bwixoas" (Outputs). Temepsr MoxHO BepHYThCS B ocHOBHOe OKHO NNTool u,
BBIJICIIMB MBIIIBIO BBIXOAHYK mepeMeHHyr0 networkl, Haxate kHonky "IIpocmotp" (View).
ConepxuMoe OKHA TPOCMOTpa COBIAIAET CO 3HAUEHHEM BEKTOpa IIeJIei — CeTh paboTaeT MPaBHIILHO.

Crnenyer 3aMeTHTh, YTO C€Th CO3JAETCSd MHUIMAIM3UPOBAHHOM, TO €CTh 3HAU€HHs BECOB U
CMEIIEHUH 3a7aroTcsl ompelenéHHbIM obOpazoM. [lepen KakAbIM CIEAYIOIIMM OIBITOM OOy4YeHUs
OOBIYHO HayaJbHBIC YCIOBUS OOHOBISIOTCA, MU 4yero Ha Bkianke "WMuummanusamus" (Initialize)
IpeayCMOTpeHa QYHKIMS HHALMAIK3anun. Tak, eciim TpeOyeTcst MPOBECTH HECKOJIBKO HE3aBHCHMBIX
OMBITOB OOYYEHHUs, MHUIMATU3AIMs BECOB M CMEIICHUH Mepel KaKIbIM M3 HUX OCYILECTBIISETCS
HaxatueM kHonkH "Mannuanmsuposats Beca" (InitializeWeights).

Bepuémcs k Briiagke "HeoOs3arenpHas uadopmarus” (Optional Info) (puc. 8). UToObI MOHSTS,
KaKoW LM CIy’KaT NpeICTaBJICHHbIE 3/€Ch IMapaMeTpbl, HEOOXOAWMO OOCYIUTh JABa IMOHATHUS:
nepeodydeHne u 0000IIeHHE.

[Ipn BbIOOpE HEWPOHHOHN ceTH A pelIeHHs KOHKPETHOHM 3ajayd TPYyIHO Ipejacka3aTh e
nopsiiok. Ecnu BeIOpaTh HEonpaBIaHHO OOJIBIION MOPSIOK, CETh MOKET OKa3aThCs CIMIIKOM TMOKOM
U MOXET NpPEJCTaBUTh TPOCTYIO 3aBHUCHMOCTH CIIOXHBIM 00pa3oM. OTO sIBJICHHE Ha3bIBACTCS
nepeoOyyeHreM. B ciiyuae ceTu ¢ HeAOCTaTOUHBIM KOJIMYECTBOM HEHPOHOB, HAIPOTUB, HEOOXOTUMBII
YpOBEHb OIMMOKM HUKOTAAa HE OyIeT JOCTUTHYT. 37eCh HAIWI0 dYpe3MepHoe oOoOmenue. s
NpeaynpexaeHuss nepeoOyueHus MpUMEHSeTcs cleayromas TexHHKa. JlaHHble aensTcss Ha JBa
MHOecTBa: obyuaromee (Training Data) u kontponsHoe (Validation Data). KontponsHoe MHOXeCTBO
B 0Oy4YeHHHU HE HCMOJb3yeTcs. B Havame paboThl OMIMOKKM CETH Ha 00ydYaromeM U KOHTPOJIHLHOM
MHOXecTBax OyJayT oAuHakoBbIMU. IIo Mepe Toro, kak cetb oOyuaercs, olmMOka o0y4deHus: yObIBaerT,
U, TMOoKa O0y4YeHHE YyMEHbIIAeT ACHCTBUTEIbHYIO (DYHKIMIO OHIMOKH, OIMOKa Ha KOHTPOJIBHOM
MHOXeCTBe Takke Oyner yObiBaTh. Ecim ke KOHTpOJbHas OmMOKa nepectana yObIBaTh WM Jaxe
CTajla pacTd, 3TO YKa3blBaeT Ha TO, YTO OOydYeHHE cienyeT 3aKOHUMTh. OCTaHOBKA HA ITOM JTale
Ha3bpIBaeTcsl paHHel octaHoBKoi (Earlystopping). Takum o6Gpa3om, HEOOXOAWMO MPOBECTH CEPHUIO
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HKCIEPUMEHTOB C PA3IUYHBIMU CETSIMH, MPEXKIE YeM OyzaeT nmoiaydyeHa noaxossmas. [Ipu sTom 4yToOb1
HEe OBITh BBEICHHBIM B 3a0JyKJIEHWE JIOKAIBHBIMAU MHUHUMYMaMH (YHKIIMH OUIMOKH, CIEIYeT
HECKOJIBKO pa3 00ydaTh KaXIylo ceTh. Eciu B pe3ynbpTare MOCIENOBATENbHBIX IIAroB OOy4YeHUS U
KOHTPOJISI OIIMOKA OCTA€TCs HEJOMYCTUMO OOJBIION, 11e1eco00pa3HO U3MEHUTh MOJIeNb HEHpOHHON
ceTd (HampuMep, YCIOKHUTh CETh, YBEIMYMB YMCIO HEHPOHOB, MM HCIOJIb30BATH CETh JIPYroro
BUJa). B Takoil cuTyanum peKkoMeHIyeTcss MPUMEHSTh elé OJJHO MHOKECTBO — TECTOBOE MHOMXECTBO
Habmronenuii (Test Data), koTopoe mpencTaBisieT co00il He3aBUCUMYIO BEIOOPKY M3 BXOIHBIX JaHHBIX.
HtoroBasi Mozenb TeCTUPYeTCs Ha STOM MHOXKECTBE, UTO HaET JOMOJHUTEIbHYIO BO3MOXXHOCTH
yOeauThcsi B JOCTOBEPHOCTH IOJYYEHHBIX pe3yiabTaToB. OYeBHIIHO, YTOOBI CHITPaTh CBOIO POJIb,
TECTOBOE MHOKECTBO JOJKHO OBITh MCIOJB30BAaHO TOJILKO OAMH pa3. Eciu ero mcmonb3oBath Aiis
KOPPEKTHPOBKH CETH, OHO (PAKTHYECKH TPEBPATUTCA B KOHTPOJBHOE MHOXECTBO. Y CTaHOBKA
BepxHero ¢uiaxka (puc. 3.8) m03BOJIUT 3a/1aTh KOHTPOJIBHOE MHOXECTBO M COOTBETCTBYIOLIUI BEKTOP
nenel (BO3MOXHO, TOT K€, YTO MPU OOYYCHHH). Y CTAaHOBKA HIDKHErO (UIayKKa TO3BOJISET 3a/1aTh
TECTOBOE MHOYKECTBO U BEKTOP LieJIeH JJIsl HETO.

OOyueHue ceTd MOXXHO NPOBOJUTH B pPa3HBIX pexumax. B cBasu ¢ stum, B NNTool
MPEeyCMOTPEHO JBE€ BKJIAIKU, MPEICTABIAIOIIME oOydaroue (QyHKIHMHU: pacCMOTpEHHas paHee
BKianka Train u "Anmantanus" (Adapt). Adapt Bmemaer Bkinaaky uaopmanms aganranuu (Adaption
Info), Ha KOoTOpOH comepxaTcst MOJIsA, CXOKKE M0 CBOEMY HAa3HAYEHHIO C MOJSMHU BKIaIku Training
Info u BemonHsOmME Te e (YHKIMH W BKIAAKY Hapamerpsl amantauuu (AdaptionParameters).
[Tocnennsist cogepxut enunctBenHoe none "[Ipoxoas" (passes). 3HaueHUE, yKa3aHHOE B 3TOM IIOJIE,
OTIpeNieNsieT, CKOJIBKO Pa3 BCE BXOAHBIC BEKTOPHI OyIyT MPENCTABICHBI CETH B MPOLECCE O0YUYCHUSI.
[Tapamerpsl Bkmamok "Train" u "Adapt" B MATLAB wucnonssytorcs (yskuusmu train u adapt,
COOTBETCTBEHHO.

BoisiBiieHne oOKa3aTeJIeil, BAMSIONIMX HA BAJIOBYI0 NPUObLIb NMpeANpPUsiTUS

[Tycte TpeOyeTcss Ha OCHOBE SKCIEPTHBIX JAHHBIX BBIBUTH (DaKTOpBI, Hauboiee CUIBHO
BIIASIONINE HA ©KEMECSUHYIO PHOBLIH peanpustus (tadi. 4.3).

Jns Hayanma mpoBeAEeM NpeABAPUTEIbHBIA aHAIN3 3aJadd, BBIIEIWB HAaWMEHEee Ba)KHBIC
MOKa3aTelu. ITO HY)KHO IMOTOMY, YTO KOJIMYECTBO HAOOPOB MapaMeTpoB OJIM3KO K KOJIUYECTBY CAMUX
apaMeTpoOB, U B IAaHHOM IIPEJICTABICHUH 33/1a4a MOXKET HE UMETh BUIMMOTO pelieHus. B pe3ynbrare
psZ CIIEAYIOMIMX TTOKa3aTesiel MOXKET ObITh CKIIIOUEH U3 JJaIbHEHIIero pacCMOTPEHUS:

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

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

— 00BeM pearn30BaHHON NPOAYKIHMH, PEHTAOETbHOCTh, TaK KaK OHHU CBSA3aHBI JKECTKOU
AHATUTHYECKOW 3aBUCUMOCTBIO C APYTUMH MTOKA3aTeISIMHU,

— YHCJICHHOCTh — MPAKTUYECKH MOCTOSIHHAS BEIHUNHA;

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

B pesynpTaTe ocTaBiieHbl (DaKTOpBI: 3aTpaThl Ha MaTepuanbl, 00beM 3apabOTHON IUIATHI,
POM3BOIUTENFHOCTD, KYpC A0JIIapa.

[Ipy BbIMONHEHUU Ja0OpaTOpHOW pPaOOTHl MCMHOJB3YHTE HABBIKM, NPHOOPETEHHBIE MPH
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.
. Cnenatb BbIBOJbI, O0BSACHUTH MOJOKUTEIbHBIN WIX OTPULIATEIIbHBINA PE3YIIbTAT.
Leas padorbl — HE TOYHOCTH MPOTrHO3a, & 3HAKOMCTBO C OCHOBHBIMU IMOHATUSIMU U
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 Mo/Je/M HCKYCCTBEHHBIX HEHPOHHBIX
cereil. Cerb XeMMHUHTa

Heas u 3agaun npakTHYeckoil padoTsl: Llens: n3ydenune ocooeHHOCTEH (PYHKIMOHUPOBAHUS
TEXHUYECKOr0 HEWpOHa M MaTeMaTHYeCKHX Mojelieil HEeHpOHHBIX CeTed pa3iIMyHbl APXUTEKTYP;
UCCIIEJOBAaHUE  HEHPOCETEBBIX  CHOCOOOB  peaju3allid  COPEBHOBATEJIbHOM  aKTHBALIMOHHOU
XapaKTEepUCTHKH; aHAJIM3 pELICHUs 3a/laud KJacCHU(UKalUu BEKTOPOB OUIOJSAPHBIX HMPU3HAKOB C
MMOMOUIBI0 HEMPOHHOM ceTh XEMMHUHTa Ha IpUMEpax.

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 fneiicTBue Haj BEKTOpaMH BXOJOB M CHHANTUYECKUX KOA(P(UIMEHTOB MPOU3BOIUTCS
B IIpolecce popMUpOBaHUs OTEHIIMANa HelpoHa?

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

4. IlepeunciuTe OCHOBHBIE BHJbl aKTUBALlMOHHBIX 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 0OCOOEHHOCTH (PYHKIIMOHUPOBAHUS HEMPOHHON CETH MPSIMOT0 pacIpOCTPAHEHUS.

8. HanmmuTe ypaBHEHUS, XapaKTEpHU3YIOLIME NWHAMHUKY PEKYyppEeHTHON HEHpOHHOH ceTu 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 3amada pacrnosHaBaHus oOpa3oB? Kakas mHpOpMainus OOKHA OBITh
MpeCcTaBiIeHa 00 00BEKTE NMPHU PEIICHUH 3a/1a91 pacro3HaBaHusi 00pa3oB?

11. Kakyto 3agauy pemaer cetb XeMMHUHra?

12. B kakoil ¢opMe mpeacTaBiIeHbl XapaKTEPUCTHUKH OOBEKTOB IMPH pEIICHUU 3a/la4yu
pacrio3HaBaHus 00pa30B C MOMOMIBIO CETH XeMMHUHTa?

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

14. ChopmynupyiTe KpUTEpUid ONTUMATBHOCTH OTHECEHUS 00BEKTa K OJTHOMY M3 KJIACCOB MPHU
IIPUMEHEHNUU CETH XEMMHUHTA.

15. Kakoe copepkaHMe HUMEIOT BBIXOJHBIC 3HAUEHUs HEHUPOHOB pabouyero ciosi ceTu
XemmuHra?

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

17. Kak cBs3aHbl pacCcTOsHME MO XEMMHHIY MEXAYy OSTaJOHHBIM IIPEICTaBUTEIIEM U
KJIacCU(UIUPYEMbIM BXOJHBIM BEKTOPOM U TOTEHLHUAI COOTBETCTBYIOUIETO HEWpOHA CETH
XemmuHra?

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

19. Hapucyiite cxemy HEHpOCETEBOr0 KOMIIapaTropa Ha JiBa BX0Jla U OOBSCHUTE €ro padory.
Kakue axkTHMBAallMOHHBIE XapaKTEPUCTUKU HEHPOHOB HCHOJB3YIOTCS B CXEME€ HEHPOCETEeBOro
KoMIapatopa?

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

21. OOwscuute npuHmun noctpoenus cetu MAXNET mnpsimoro pacmpocTpaHeHHs MpH
IIPOM3BOJILHOM YHCJIE BXOJIOB C HCIIOJIb30BAHUEM HEHPOCETEBOro KoMIlaparopa Ha jaBa Bxoja. Kak B
3TOM ciy4ae (popMHUpyeTcs BBIXOJ ceTh?

22. Yem omnpexpensercs u4uciao TakToB (yHkiuumonupoBanus cetu MAXNET mpsimoro
pacnpocTpaHeHus?

23. Hapucyiite cxemy pekyppentHoii cetu MAXNET. Kakue HauanbHbIE YCIOBHS
YCTaHaBJIUBAIOTCS HA CETHU?

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

25. O6pacHuTe npuHLIUNI padoThl pekyppeHTHoU cett MAXNET.

26. Kakue orpannueHus HaKJIaAbIBAIOTCS HA 3HAYEHUS BXOJIOB peKyppeHTHoi cetu 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 renepanun nzodpaskenui
Henb: HayuuTbcs TeHEPUPOBATH H300paKEHHsS MO TEKCTOBOMY OIHMCAHUIO C TOMOIIBIO
HEHUPOCETH.

3aganme 1. Co3nate cepuio U300pakeHM MO Y4eOHOM TeMe C MOMOIIBI0 HeWpoceTH
Kandinsky.
3ananue 2. Co3qanue pucyHKa HEMPOCETHIO.
CamocrositesibHas padora
3amanue 3. YiyumuTh KadecTBO GoTorpaduu ¢ moMouibpio HeiipoceTn 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 ctunu ectb B Helipocetn Kandinsky 2.27
3. Kak nucars npoMTel? Cyl1ecTBYIOT JIM ITpaBUia U Kakue?
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4. Kak MOXXKHO yImy4IIUTh KauecTBO ¢ororpadun?
5. B ué™m ocobeHHOCTh HelipoceTn roxybit.com?
6. B yem ocobenHOCTh co3anus PoTo HAa cMapT(oHE O CpaBHEHHIO ¢ paboToii BOpay3epe?

JlabopaTopnasi padora Ne 2. HeiiponHnas cerb GigaChat nJ1s1 reHepannu 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 3amaun moxet pemarh HeiipoceTs 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. HeiiponHasi ceTh /1Jisl reHepPallMi BU1€OPOJIUKOB
esab: HayunTHCA CO34aBATh BUICOPOJIMKU C IOMOLIBIO HEUPOHHOM CETH

3aganue 1. CreHepupoBaTh BUACO C IMOMOIIBI0 lumens

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

JlabopaTopnasi paGora Ne 4. HelipoHHasi ceTh /15l TeHEPALMH ayAM0 U BUeo(DaiiioB

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
3ananmne 2. CrenepupoBaTb Buaeodaiin B MEp.

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 rosioca?
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
esb: HAyYUTHCA CO37aBATh MPE3CHTAIMIO C UCITOJIb30BAaHUEM BO3MOYKHOCTEW HEMPOCETH.

3aganue 1. Co3nate npe3eHTanuo B ramma 1o teme «Most Oynymas npodeccus»
3ananmue 2. Co3aTh Mpe3eHTAIUIO C TOMOIIbI0 HHCTpyMeHTa SlidesAl
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KonTposabHbie BOPOCHI
1. Kak o0nerunts coznanue yaeOHOW mpe3eHTaun?
2. Kakve UHCTPYMEHTHI B 3TOM 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) untynnuu 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 KOTOpOH 3a BpeMms, MPOTEKAIoIIee MEXAY MOJyYeHHEM areHTOM JIF000ro BOCHPUATHS U
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)o0s13aTenbHO Ha SI3bIKE UCYUCIICHUS BHICKAa3bIBAaHUH,

b) o6s13aTenbHO Ha A3bIKE HCUMCICHUS TPETUKATOB,

B) Ha 1r000M MaTeMaTH4ecKoM s3bIKeE.

7.OyHKIHMA NPUHALICKHOCTH K HEYETKOMY MHOKECTBY 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. CnocoGeH ocymiecTBJIATH NMOUCK, KPUTHYECKHH aHAIU3 M CHHTe3 WHopMauuu,
NPUMEHSTh CHCTEeMHBIH IOAX0/ 1JIsl pelieHUs IOCTABJIEHHBIX 32124

1) HckyccTBeHHBIM HMHTEIUIEKT Kak HayyHas o6iacTb. OCHOBHBIC HaIlpaBJICHUS HCCIEAOBAHUU.
Knaccugukarus HHTEIIEKTYaIbHBIX CUCTEM.

2) [Ipo6nemHuas 001acTh MHTEUIEKTYAIBHON CHCTEMBI. XapaKTePUCTUKH MPEIMETHOM 0051acTH U
pelaeMbIX 3aad.

3) Honstue nons 3Hanwil. [Ipeamernsrit s3pik. CemuoTHYEeCcKass Mojenb mouss 3HaHUM. CTpareruu
IIOJIy4eHUsI 3HAaHWW. JIMHIBUCTHMYECKMI acCleKT W3BJIICYCHMs 3HAHUM: IOHATHUHHASA CTPYKTypa H
cioBaphb noiab3oBaresnss. CTpyKTypUpOBaHUE 3HAHUI.

4) IlpencraBnenue 3amad B HpocTpaHcTBe cocrossHuil. CocrostHus U onepaTtopsl. IlpencraBienue
OIIepaTOPOB CUCTEMOU MPOLYKLIUM.

5) Metozpl morcka B mpocTpaHcTBe cocTostHuid. [lonck Ha rpade. Cnenoii mepedop.

6) MeTtozpl moucka B MPOCTPAHCTBE COCTOSIHUN: METO/I TIOJTHOTO repedopa.

7) MeTtoapl TOMCKa B MPOCTPAHCTBE COCTOSTHUN: METOJ] PABHBIX IIEH.

8) MeTtoabl orcKa B MPOCTPAHCTBE COCTOSIHUI: METO] Iiepedopa B rI1yOuHy.

9) Ilepebop Ha MPOU3BOJIbHBIX Tpadax.

10)Metoapl oucKa B MPOCTPAHCTBE COCTOSIHUMN: MCIOJIb30BaHUE IBPUCTUYECKON HH(OPMALIUY.

IIpuMepHBIH TeCT AJI HTOTOBOI0 TECTHPOBAHMS:

1. Yro o3HayaeT TepMHH ""HHTE/IEKT' ?

(1) ym

(2) paccynox

(3) pasym

(4) MpICTUTENBHBIE CHOCOOHOCTH UeIOBeKa

2. KT0 32,1011 0CHOBHbIE IPUHLIMIbI YBOJIIOIHOHHOI Teopun
(1) Yapasz HapBun

(2) Aptyp Knapk

(3) Ouau Knapk

(4) Maxk-Jlroran

3. IHouck ¢pu3nYecKUX NPUHIMIIOB AelCTBUA SABJIAETCH?

(1) ypoBHEM METOAONOTUI PEIICHUH CIIOXKHBIX 3aa4

(2) ypoBHEM MHKEHEPHOTO TBOPUECTBA

(3) ypoBHEM TEXHHUYECKOTO MOIX0a K PEIICHUIO

4. YTo c1y:KUT OCHOBOM JIOTHYECKOI'0 MOAX0/1a MOCTPOECHUS CUCTEM MCKYCCTBEHHOI0
HHTEJUIeKTa?

(1) moruka

(2) 6ynesa anredpa

(3) TpuronomeTpust

(4) Teopust BEpOSTHOCTH
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S. Eciiu npon3BecTH rpyNNnupoBKY 00beKTOB M0 KAKOMY-TO MPHU3HAKY, TO UX MOKHO
CYMTATH...?

(1) cucremoit

(2) obpazom

(3) cTpykTypoii

(4) rpynmoit

6. Yro Takoe aganranus?

(1) aTo mpouecc, B pe3ynbTare KOTOPOTO CHUCTEMa IMOCTENEHHO MPHOOpEeTaeT CrocOOHOCTH
OTBEYATh HYXHBIMH PEAKIMSIMH Ha ONPEeIICHHbIC COBOKYITHOCTH BHEIIHUX BO3JICHCTBUI

(2) 3TO MOACTpOIiKa MapaMeTpOB U CTPYKTYpPbl CHUCTEMBI C LENbI0 JOCTHXKEHUS TpedyemMoro
KaueCcTBa YIPABJICHUS B YCIOBUSIX HEIIPEPHIBHBIX H3MEHEHHU BHEITHUX YCIIOBUN

(3) oOyuenue, mpu KOTOPOM JOMOJIHHUTENbHAS UHQOpPMAIHS O BEPHOCTU PEAKIUU CHCTEME He
coo01aercs

7. Kakue maTeMaTnuyeckue XapakTepuCTUKHA UMeeT KjacTep?

(1) uentp u pannyc

(2) cpenHekBaipaTUUYECKOE OTKIOHEHUE U pa3Mep KilacTepa

(3) pa3mep kIacTepa u paanyc

8. Mopenb BbluMC/IeHMIi, uUrpapmasi 0co0ylw poJjib B 33J1a4aX HCKYCCTBEHHOIO
HHTEJUIEKTA KAK JUIS CO3JaHUs AJTOPUTMOB MOMCKA, TAK U VIS MOJAEJMPOBAHMS pPellleHus 32124
YeJIOBEKOM, Ha3bIBaeTcs?

(1) mponykuunonHas cucrema

(2) pabouas mamsTh

(3) npoyKLIMOHHbIE MpaBUia

(4) anropuTMHYecKas MOJICIb

9. Kaxk B IIpoJiore Ha3pIBalOTCsl 00bEKTHI JIAHHBIX?

(1) xoHCTAHTHI

(2) atom

(3) Tepm

(4) nepemeHHbIE

10. Ecau y3en OMHApHOro AepeBa He HMeeT INOAJepeBbeB, TO Kak OyaAeT BbIIVIALETH
ero npeJcrasJjieHue B BHje TepMOB?

(1) (nil,K,nil)ox

(2) 61(K,0,0)

(3) 6(0,K,0)

(4) 6a(nil,K,nil)

11. Yro npencrasisier co00i IKCNepTHAS cucTtemMa?

(1) mporpamma, KoTOpasi 3aMeHsIET IKCIEpTa

(2) mporpamma 1t pacuera nokazatenei 3 (HeKTUBHON ASSITENFHOCTH YeTIOBEKa

(3) Habop mpaBumII, CHMIITOMOB U COOTBETCTBYIOIINX PE3YJIHTATOB

(4) mporpamma npeHa3HauUCHHAs JJIs aBTOMATHU3AINH JESTEIbHOCTH YeIOBEKa

12. MoxxHo M OTHeCTH  pelleHHus aJre0pamyecKux  BbIPa:KeHUH K
HHTEJUIEKTYAJIbHBIM 3aa4am?

(1) ma

(2) mer

13. Yro siBisieTCH KIKYeBOil IBPHCTHKON BceX IBOJIONMOHHBIX METO10B?

(1) mepebop Bcex 0OBEKTOB

(2) orOop HaMITY4IINX OOBEKTOB

(3) oTceueHue JOKHBIX OOBEKTOB

14. Ckoabk0 ypoBHei onucanus numeer @TI?
M1

(2) 2

(3)3

(4) 4
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15. ['me XxpaHsATcs MCXOAHbIE [aHHbIE CHCTEMbl HCKYCCTBEHHOT0 WHTEJJIEKTA,
NMOCTPOEHHOI HA JIOTHYeCKOM NMPUHIMIIE U B BUJe Yero?

(1) Ha mucTke Oymare U B BUIE 3amucen

(2) B Tabnuiie excel 1 B BUI€ 3aKOAMPOBAHHBIX TIPABHII

(3) B 6a3e JaHHBIX U B BHJIC aKCHOM

16. B pacno3naBanum 00pa3oB CHayaJIa cjeayeT paciio3HABaHUE a OTOM O0y4yeHue?
(1) mer

(2) na

17. Yem caMoo0yueHHe OTINYACTCH OT 00ydeHHsa?

(1) mpu 00yueHnH TOTOJHUTEIbHAS HH(DOPMAITUS O BEPHOCTH PEAKIIUHA CUCTEME COO0IIaeTCs

(2) mpum caM0OOy4YEeHUH JOTOJIHUTENbHAS HH(POPMAIUS O BEPHOCTH PEAKIMH CUCTEME He
coob1aercs

(3) mpu oOyueHUM TONOTHUTENbHAS HHPOPMAITUS O BEPHOCTH PEAKIIMH CHUCTEME HE COO0IIaeTcs

(4) mpu camMooOy4eHMM JONOJHUTENbHAs HH(OpPMaMs O BEPHOCTH PEAKIUH CHUCTEME
coo01aercs

18. B d4em 3akiawuaercsi NPUHOUN PadoThl HepPapXHUYeCKUX AarjoMepaTHBHBIX
MeTo10B?

(1) mocnenoBarensHOE 0ObETUHEHHE UCXOTHBIX JIEMEHTOB U YMEHBIIICHUEM YHUCIIa KIIACTEPOB

(2) mocnenoBaTenbHOE JIEIEHUE UCXOIHBIX AJIEMEHTOB M YBEJTMUYCHUE YHMCIIA KIIACTEPOB

(3) mocnenoBarenbHOE OObETUHEHHE UCXOTHBIX JIEMEHTOB U YBEIIMYCHHE YK CIIa KJIAaCTEpPOB

19. B npoayKuMOHHBIX CHCTeMaX MPaBHJIA BHIYHCJIEHUH NPeJACTABJSIIOTCHA B BIjIe

(1) neiicTBuit

(2) curyaumii

(3) mponykuuit

(4) 3aBUCUMOCTEHN

20. CymecrByer aBa THIA yTBep:KkaeHu# B a3bike IIposior. Kakue?

(1) dpaxr u npaBuiIO

(2) curyauus u aeicTpue

(3) coObITHE U OTIEpaIUs

(4) paxT u neiicTBUe

OIIK-8. Cmnoco0eH mnpuMeHSITH MaTeMaTH4YecKHMe MOJeJH, MeTOAbl U CpPeACTBa
NMPOEKTUPOBAHUSA HH(POPMANMOHHBIX H ABTOMATH3MPOBAHHBIX CHCTEM

1)Onenounast pyHKIMS U ee CBOMCTBA. AJITOPUTM YIOPSJOYEHHOTO MOUCKA.

2)OnTuManbHbIi anroputM nepedopa. BeiOop sBpucTrueckoit pyHKIMU. IBpUCTUYECKAs CUIIA
aJIropuTMa yIopsil04€HHOTO MOUCKA.

3)Kputepuu kauectBa pabOThl METOIOB Iiepedopa.

4)[IpencrapneHus, JONyCKalOIMe CBeleHHe 3a1a4 Kk noazagadam. «/MJIN» rpadsr.
5)Pa3pemmmocts BepuinH B «/WJIN» rpade.

6)Mcnonp30BaHNE MEXaHU3MOB IJIAHUPOBAHUS IIPU CBEIEHUH 3aJja4il K COBOKYITHOCTH IOf3a1ay.
7)KitoueBble oreparopbl U BHIYUCISIEMbIE PA3IHUUSL.

8)Dtanbl nepedopa Ha «/MJIN» rpadax npu cBeeHUH 3a/1a4 K COBOKYITHOCTSIM I10]133/1a4.
9)B3aumuble paznnuns MetonoB nepedopa Ha «1/NJIN» rpadax. OcHOBHBIE TPYIHOCTH OpraHU3aLUU
nepe6opa Ha «/WJIN» rpade.

10)«/NJIN» nepeBo. CTOUMOCTH 1€PEBHEB PELICHUH.

IIpuMepHBIH TeCT 1JIA HTOTOBOr0 TECTHPOBAHMS
1. Yto M3 mepeYMCIeHHOr0 ompeAeaseT 3BPHUCTHYECKYI0 CHIIY AJTOPHUTMA YNOPSiA0YEHHOIO
noucka?
(1) CroumocTh MyTH, YMCIO PACKPHIBAEMBIX BEPIIMH U BBIYUCIUTENbHAS CI0XKHOCTh OLEHOYHOM
byHKIUA
(2) UckmrounTenbHo 0011as JyIMHA HallIGHHOTO MYTH JI0 LIEJIEBOTO COCTOSHUS
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(3) MakcumanbHOE KOJMYECTBO TYIUKOBBIX BEPIIMH Ha rpad)e COCTOSTHUMA

(4) Hannuue Uy OTCYTCTBHE UKIMYECKUX MMyTEH B IEPEBE PEIICHUMA
2. Kakasa BepmmHa un3 cnucka «OTKPBIT» BbiOMpaercs Ha KakIoM LIare ajaropurMa
YIOPSII0YEHHOI'0 MOUCKA JIS1 MOCJIEAYLIero pacKpbITus?

(1) Bepuruna, noctpoennas camoit nepsoit (nmpunnun FIFO)

(2) Bepiuna, 115t KOTOpO# oLleHOuHast (YHKIUS UMEET HauMEHbIIIee 3HaUYCHHEe

(3) Bepmna, nocrpoenHas camoit nocieaneit (npunuun LIFO)

(4) Cnyuaiinasi BepIIMHA, BRIOpAHHAS TaTYUKOM CITy4alHBIX YHCETT
3. K kakomy cj1eICTBHIO IPH MOMCKe NMyTeil MUHUMAJIbHON CTOMMOCTH MOKeT NPUBECTH BHIOOP
OLCHOYHOM (PYHKIMHU, KOTOPasi HE YYNUTHIBAeT HCTUHHYIO IEPCHEKTUBHOCTh BePIIUH?

(1) K rapantrpoBaHHOMY 3alUKJIMBAHUIO aJITOPUTMA HA TIEPBOM I11are

(2) K aBTOMaTnueckoMy nepexo/y airopurMa B peKuUM CIIENOro nepedopa

(3) K moctpoenwuto mytei, He 00J1aJar0IIMX MUHIMAIIEHON CTOMMOCTBIO

(4) K HeBO3MOXKHOCTH JOOABUTHh HAa4aJIbHYIO BepIIuHy B cicoK «3AKPBIT»
4. Kakoii kpuTtepuii kKauecTBa MeT0/10B nepedopa onpeneasiercs coornomenuem (P =1L / T), (T)
— 00111e€e YHCJI0 MOCTPOCHHBIX B TeYeHHe nepedopa BepIuuH?

(1) ®axTop 3¢ (heKTUBHOTO BETBICHUS

(2) OBpucTUYECKas IEHHOCThH AITOPUTMA

(3) LienenanpapiieHHOCTH nepedopa

(4) PaspemmumocTs rpada cocTosTHUI
5. lnsa kakux TUNOB 33/1a4 HauboJee Xopouio npucnocodaeno npeacrasienue B Buae «U/NUJIN»
rpagos?

(1) Jnst craTnyeckux 3a/1a4, MCXOHbIE JAHHBIE KOTOPHIX BOOOIIE HE U3MEHSIIOTCSI BO BPEMEHU

(2) Ana 3amad, KOTOpbIE €CTECTBEHHBIM 00pa3oM pa3OMBAaIOTCSI HA B3aUMHO HE3aBHUCHUMBIE

1oJ13a/1a4u

(3) Tonbko st 3a1a4 TMHEHHOTO MIPOTPAMMUPOBAHMS U CUMILIEKC-METOa

(4) dnst 3a1a4 O CTPOTHM CJICTIBIM TIepebopoM B ITyOuHY 0€3 BO3BpaTOB
6. B «U/NJIN» rpade BepmmHa Ha3piBaerca WJIU-BepmmHO#, ecaum Adsi peunieHUs
cOOTBeTCTBYIOMIEH eii 3a1aun Heo0X0AUMO:

(1) Pemruts abconoTHO Bee €€ 3a1a4u-NIPEEMHUKU

(2) Peminth 0OTHOBPEMEHHO CTAPTOBYIO M TEPMUHAIBHYIO BEPILUHBI rpada

(3) Pemnuth ogHy U3 €€ 3aau-NIPEEMHUKOB

(4) loka3aTh Hepa3peIIMMOCTh BCEX JTOUYEPHUX BEPITUH
7. CoriacHO peKypCHBHOMY NPaBHJIY onpenejeHus paspemnmocta sepumnH B «A/HJIN» rpade,
HN-BepminHa (He SABJIAIOMIASACH 3aKJIIYUTEILHON) CYUTAETCS Pa3peliMMOM TOraa M TOJBKO
TOrAa, KOraa:

(1) Pazpemnma no kpaitHeit Mepe ofHa U3 €€ JOUEPHUX BEPIIUH

(2) Pazpemnma kaxkaas u3 e€ 104epHUX BEPILIUH

(3) Bce eé nouepHue BepIIMHBI OJHOBPEMEHHO SIBIISFOTCSI TYTMKOBBIMHU

(4) Ona HampsiMyto cBsi3aHa co ctapToBoi BepinHoi UJIM-cBs3bi0
8. Kak B MexaHusMe cBeleHMsl 3aJa4 K M0J3aJa4YaM HAa3bIBAlOTCH ONEPaTopbl, KOTOpbIe
00s13aTeIbHO JOJIKHbI BXOAMTb B pelleHHe 3a1a4¥ M NPHMEHEHHe KOTOPBIX SBJIACTCS
HEO00X0AMMbIM IATOM?

(1) TepmuHanbHBIE ONEPATOPHI

(2) TlponyKumoHHBIE ONIEPATOPHI

(3) OBpucTHUYEeCcKHEe ONEepaTopsl

(4) KiroueBble onepaTopbl
9. Yto 13 nepevyncIaeHHOr0 NPeACTABIsSACT CO00H «BbIYUCIsIEMOe pa3Inyine)» NPU NJIAHUPOBAHUHU
U CBEJCHMH 32124 K nmoasagayam?

(1) Cymma croumocTeit Bcex Iyr B ONTUMAJIBHOM JIEPEBE PELIeHUN

(2) HecooTBeTcTBHE pa3IMUHBIX 3JIEMEHTOB OMUCAHUM HaYaJIbHOTO U LI€JIEBOTO COCTOSIHUMN

(3) PazHuma Mex 1y KOJMYECTBOM OTKPBITBIX U 3aKPBITHIX BEPILUH B IPOLIECCE TOUCKA

(4) OrHolIeHUE ITUHBI TYTH K 00IIEMY YHCITY PACKPBITHIX BEpIIUH rpada
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10. Yro moHuMaeTcs MoJ «MAKCHMMAJIbHONH CTOMMOCTBIO» NPH pacyeTe CTOMMOCTeH JepeBbeB
pewenuii s «/MUJIN» nepeBbeB?
(1) CToumMocCTh yTH 1O AEPEBY PELICHUS, UMEIOLIETO MAKCUMAJIbBHYIO0 CTOUMOCTD
(2) Cymma croumMocTeit abCOTIOTHO BCEX YT, MPUCYTCTBYIONUX B mojHOM «U/WJIN» nepese
(3) BeruucnurenbHas CIOKHOCTh pacueTa caMoi TPYI0EMKOH OIEHOYHOH (DyHKIHH
(4) CronmocCTb packpbITusl HauboJee yJaleHHONW OT KOPHS TEPMHUHAIbHOM BEPILIUHBI



