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Ilepeuenv komnemenyuii U UHOUKAMOPOE OOCHMUNCCHUS KOMNEMEHUUIL C YKA3ZAHUEM IMAN0E YOPMUPOBAHUSA 68 NPOYeECCe OCEOCHUA OUC-
UUNUHDL
Kommerenmus:

[1K-2 CnocoOeH K OIpeeeHuI0 11e7eco00pa3HOCTH aBTOMAaTH3alluy MIPOLIECCOB YIPABICHUS, K pa3padoTke MH(opMaIu-
OHHOI'0 00€eCIeYeHUs1 aBTOMATU3UPOBAHHOW CUCTEMBI YIIPABIIEHUS IPOM3BOICTBOM U 33JJaHUI HA MPOEKTUPOBAHUE OPUTMHATIBHBIX
koMIIoHEHTOB ACVYTII, kK KOHTpPOJIIO BBOJA €€ B ICMCTBUE U SKCIUTyaTalllu;

[1K-2.1 3naeT MeTo1bl MPOEKTUPOBAHUS OTAEIBHBIX OJIOKOB U YCTPOUCTB CUCTEM ABTOMATH3aLMU 1 BEIOMPATh CTaHAAPTHBIE
CPEACTBA BBIYMCIUTEIBHON TEXHUKH I IPOSKTUPOBAHUS CHCTEM aBTOMATH3AaUHA B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM

[1K-2.2 YmeeT npou3BOAUTh NPOEKTUPOBAHUE OTAEIIbHBIX OJIOKOB U YCTPOMCTB CUCTEM aBTOMAaTU3alMU U BHIOMpATh CTaH-
JApPTHBIE CPEACTBA BBIYNUCIUTEIBHON TEXHUKU U1 IPOSKTUPOBAHUS CUCTEM aBTOMATU3alMU U YIIPABIIEHHS B COOTBETCTBUU C TEX-
HAYECKUM 3alaHUEM

[1K-2.3 Biageet MeToauKaMu MPOEKTUPOBAHUS OTIEIbHBIX OJIOKOB U YCTPONCTB CUCTEM aBTOMATHU3allMM BbIOUpPATh CTaH-
JApPTHBIE CPEACTBA BBIYUCIUTEIBHON TEXHUKU U1 IPOCKTUPOBAHUS CUCTEM aBTOMATU3alMU U YIIPABIICHHS B COOTBETCTBUU C TEX-
HAYECKUM 3a1aHUEM

Hnoukamopwt 0o- Imanvl popmuposanus é npoyecce 0c60eHUA OUCUUNITUHDBL
CMUIICEHUA KOM- (vkazamo ece memwl uz PIIJ])
nemeHyuu Jexyuu Ilpakmuueckue Jlabopamopuwie | Kypcoeoit npoekm Haumenosanue oyenounozo cpeo-
3anamus, nadopamopr 3anamus (paboma) cmea
nPaKmMuKym
IK 2.1 Tema 1-13 He npedycmompenvr | Tema 1-15 He npedycmom- | Buinoanenue pacuemno-epaguue-
PEeHbl CKOU pabomul, 9K3AMEHAYUOHHBIL
mecm
K 2.2 Tema 1-13 He npedycmompenvr | Tema 1-15 He npedycmom- | Buinonnenue pacuemno-epaguue-
Denvl cKOU pabomul, 9K3AMEHAYUOHHBII
mecm
IIK 2.3 Tema 1-13 He npedycmompenvr | Tema 1-15 He npedycmom- | Bvinoanenue pacuemno-epaguue-
penbl cKoll pabomul, IK3AMEHAYUOHHDILLL
mecm




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)
Ouno-3aounasn gpopma

1 cemecmp
Ouyenounvie cpeocmea | Kon-eo Min, 6annos Max, 6annose
(6azoewlit ypo- (noeviuwiennwlil ypo-
6€Hb) 6€Hb)
PI'P 4 15 25
Hmozo: 60 100

Ouno-3aounasn gpopma

2 cemecmp
Ouenounvie cpeocmea | Kon-6o Min, 6annos Max, 6annoe
(6azoewtii ypo- (noeviuwiennwlil ypo-
6CHDb) 6CHbB)
Pre 4 9 15
IK3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0asnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLEHKOI

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABISETCS CTYICHTY, €CIIH TEOPETUIECKOE COJIEpIKa-
HHE Kypca OCBOEHO IIOJHOCTBI0, 0€3 Mpo0esioB; HcUepIbIBaAIOILE, TOCIEN0-
BaTENbHO, YETKO M JIOTMYECKH CTPOHMHO H3JlaraeT MaTepHuali, CBOOOIHO
CIpaBJIETCS € 33a4aMi, BOIPOCAMH U JPYTUMU BUAAMU IPUMEHEHMS 3HAa-
HUH; UCTIOIB3YET B OTBETE JOMOJIHUTEIBHBIN MaTeprall Bce PeIyCMOTPEH-
HBIE IPOrPaMMOH 3a/1aHUsI BBIIIOJIHEHBI, KAYECTBO UX BBIIOJIHEHHUS OLIEHEHO
YHCII0OM 0aJuIoB, OM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOIy4YECHHBIE Pe-
3yNbTaThl; MPOSABISAET CAMOCTOSTENLHOCTh IPY BHITIOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOPOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEOOXOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHIIIOIHEHBI, KAYECTBO MX BBIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepual, FPaMOTHO U 110 CYLIECTBY H3JIaraeT
€ro, He JONyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60-73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHLHO» BHICTABISIETCS CTYACHTY, €CIH TeOpeTHYe-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl HE HOCAT CyIlie-
CTBEHHOTO XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIIMUOKH, IIPH OTBETE Ha TTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (POp-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
W3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI 10 TEMaM
JUCLHUIUIMHBL TIOCIIEI0BATENIbHBI, JIOTHYE-
CKU W3JIOKEHBI, JOIYCKAIOTCAd HE3HAYM-
TeJbHBIE HEJJOYEThI B OTBETE CTYJEHTA, Ta-
KHE KaK OTCYTCTBUE CaMOCTOSTEIILHOIO
BBIBOZIA, PEYEBbIEC OLIMOKHU U TP

Huxe 60

Heynosnerso-
PHUTEIBHO
(HE 3a4TEeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTPAaMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIC OIMOKH, HEYBEPCHHO, C OOJBIIMMHU 3aTPYAHECHUSIMHU BBITIOHSACT
MpaKTHYeCKue paboThl, HEOOXOAWMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO UX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

O1eHKa «HE 3aYTEHO» BBICTABISIETCA CTY-
JIEHTY, €CITU CTY/ICHT He 3HaeT OCHOBHBIX
MOHSATHH TEeMbI IUCIMIUIMHEL, HE OTBEYAET
Ha JIONOJHUTEIbHBIE M HABOJAALINE BO-
IIPOCHI NIPENOIaBaTeIs.




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit deneparuu
HuxHekaMCKUl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prirain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKkuil HalIMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axynomem UT
Kageopa VICT

Hanpasnenune noaroroBku: 27.03.04 YripaBieHre B TEXHUYECKUX CUCTEMAX
[Tpoduns/mporpamma: CUCTEMBI M CPEJICTBA AaBTOMATU3AIUN TEXHOJOTMYECKUX TTPO-

NCCCOB

KoMmuiekT 3aganuii 4711 BBIIOJTHEHUS pac4eTHO-TpapuuecKoi padoThl
no muctuinHe _b1.B.11 MHTemnekTyanbable TEXHOJIOTHHA B CUCTEMAX
yIIpaBJICHUS

PI'P Nel.

Bapuant 1. [locTpouTh NpOayKIMOHHYIO, CEMAHTUYECKYIO U (PPEHMOBYIO MO-
JieNb MPEICTaBICHUS 3HAHUN B IPEIMETHOM 00JaCTH « ASpOINopTy» (IucTeTuyepcKas).

Bapuant 2. [locTpouTh NpoayKIIMOHHYIO, CEMAHTUYECKYIO U (PpeMOBYIO MO-
JieNb PEJICTAaBICHUS 3HaHUM B ITpeAMeTHOM obnactu «OKenesHas joporay (mpoaaxa
OMIIETOB).

Bapuanr 3. [locTpouTh NpOAYKIIMOHHYIO, CEMAaHTHUUYECKYIO U (PPENMOBYIO MO-
JIeNb MPEeACTaBICHUS 3HAHUH B peaMeTHOM 06s1actu « TOproBeIil IEHTp» (OpraHu3a-
us).

Bapuant 4. [locTpouTh NpOayKIMOHHYIO, CEMAHTUYECKYIO U (PpEHMOBYIO MO-
JieNb MPEeCTaBICHUs 3HAHUM B PEIMETHOM 001acTH « ABTO3amnpaBKa» (00CITyKuBa-
HUE KJIMEHTOBR).

Bapuant 5. [locTpouTh NpoayKIMOHHYIO, CEMAHTUYECKYIO U (PpEHMOBYIO MO-
Jieb MPEJICTABIICHUs 3HAaHUM B MPEAMETHON obnactu «ABTomapk» (Maccakupckue
MIEPEBO3KH).

Bapuant 6. [locTpouTh NpOayKIIMOHHYIO, CEMAaHTUYECKYIO U (DpEeHMOBYIO MO-
JIeJTb PEICTABICHUS 3HAaHUM B TIpeAMEeTHOM obsactu «KommbloTepHbie ceTny» (opra-
HU3ALMSA).

Bapuanr 7. [locTpouTh NpOAYKIIMOHHYIO, CEMAaHTHUYECKYIO U PPENMOBYIO MO-
Jieb TIPEACTABJICHHS] 3HAHUM B TPEIMETHON o0nactu «YHHBEpCHUTET» (y4eOHBIN
MpoIIECC).

Bapuant 8. [locTpouTh NpOoayKIIMOHHYIO, CEMAHTUYECKYIO U (PpEeHMOBYIO MO-
Jieb MpEeACTaBiICHUs 3HaHUM B mpeameTHou oOnactu «KommberoTepHas Ge3omnac-
HOCTB» (CpelICTBa U CIIOCOOBI ee 0OecrieyeHus).

Bapuant 9. [locTpouTh NpoayKIIMOHHYIO, CEMAHTUYECKYIO U (PPEWMOBYIO MO-
Jienb MpEeACTaBiIeHUs 3HaHUM B mpeameTHoW obnactu «KommberoTepHas Ge3omnac-
HOCTB» (YTpO3bI).



Bapuant 10. [TocTpouTh NpoyKIIMOHHYIO, CEMAaHTHYECKYIO U (PPEHMOBYIO MO-
JIeTh TIPEICTABICHUS 3HAHUI B peaMeTHo obnactu «HaTepHeT-kadey» (opranusa-
1S 1 00CITy’)KUBaHUE).

Bapuanr 11. [TocTpouTh MPOAYKIIMOHHYIO, CEMAaHTHYECKYI0 U (perMOBYIO
MOJIeJIb MIPEICTAaBICHHS 3HAHUN B MpeaAMeTHOM obnactu «Pa3paboTka nndopmarm-
OHHBIX CHCTeM» (BeleHNEe NH()OPMAITMOHHOTO TTPOCKTA).

Bapuanr 12. [TocTpouTh MPOAYKIIMOHHYIO, CEMAaHTHYECKYI0 U (PPEeHMOBYIO
MOJIeNIb TIPEJCTABJICHUsS] 3HAaHUU B TNpeaMeTrHod obOnactu «Typuctuueckoe
areHTCTBO» (paboTa ¢ KJIIMCHTaMHu ).

Bapuant 13. [TocTpouTs TpOAYKIIMOHHYIO, CEMAaHTHYECKYI0O U (PperiMOBYIO
MOJIeJIb MPEACTABJICHUS 3HAaHUW B MPEAMETHOM 00s1acTh «300mapk» (OpraHu3aiys).

Bapuant 14. [TocTpouTs TpPOAYKIIMOHHYIO, CEMAaHTHYECKYI0O U (PperiMOBYIO
MOJIeJIb TIPE/ICTABICHUs 3HAHUN B MpeaMeTHOM oOnacTu «PekiamHOe areHTCTBO»
(accopTUMEHT U paboTa ¢ KIMEHTaMH).

BapwuanT 15. [locTpouTh NpOIYKIMOHHYIO, CEMaHTHYECKYI0 M (PpeiMOBYIO
MO/IEJIb MPEJCTABICHUS 3HAaHUI B MpeaMeTHOM o0nacTu «bonbHUIay (IpueM 00Jib-
HBIX).

BapwuanT 16. [IocTpouTh NpOIYKIMOHHYIO, CEMaHTHYECKYI0 M (PpeiiMOBYIO
MOJIeJIb MPEACTABICHUS 3HaHUM B IpeaMeTHOoN obnactu «KunHompokar» (accoptu-
MEHT U padoTa C KIUEHTaMHu).

BapuanTt 17. [TocTpouTh MPOIYKIMOHHYIO, CEMaHTHYECKYI0 M (PpEerMOBYIO
MOJIeNIb TIPEACTABJICHHS 3HAHUU B NpeaMeTHou obOmactu «IIpokar aBTOMOOUMIEH
(accopTUMEHT U paboTa ¢ KIMEHTaMH).

BapwuanT 18. [TocTpouTh MpOIYKIMOHHYIO, CEMaHTHYECKYI0 M (PpEerMOBYIO
MOJIEJIb TIPE/ICTABIICHUS 3HAHUU B TIPeAMETHON 007acTH «OnepamoHHbIe CUCTEMBD)
(pyHKIIMOHUPOBAHHE).

BapwuanT 19. [TocTpouTh MPOIYKIMOHHYIO, CEMAaHTHYECKYI0 M (PpEerMOBYIO
MOJIe/Ib TIPEACTaBICHUs 3HaHUM B mpeaMeTHou obOnactu «MHdbopMmannoHHble CH-
cTeMBbD» (BUIBI U (PYHKIIMOHUPOBAHUE).

BapwuanT 20. [TocTpouTh MpOIYyKIMOHHYIO, CEMaHTHYECKYI0 M (PpeiMOBYIO
MOJIe/b MPEICTABIICHHS 3HAHU B peaMeTHOM obnactu «IIpennpusitue» (CTpykTypa
U (YHKIIMOHUPOBAHUE).

PI'P Ne2
He4yerkne MHOXKECTBA M HEUETKASl JIOTHKA
Bapuant 1. [lano 3 nHeuetkux MHOkecTBa A, B, C (3a1anbl X QyHKIUU PUHAIICK-
HoctH). IlocTpouTh (GyHKIMIO NPUHAUIEKHOCTH HEYETKOro MHoxkectea D =AUBNC y
ONPEENIUTh CTENEHb MPUHAIIEKHOCTH OJTHOTO 3JIEMEHTa MHOXeCTBY D, ucnonbs3ys Mak-
CUMUHHBIN cr1ocod

A) u(B)1 2
H(A)1,2 WE) 2

1
0,8
0,6
0,4
0,2

0

01 2 3 4 5 6 7 8 9 10

X x X

01 2 3 4 5 6 7 8 9 10 01 2 3 4 5 6 7 8 9 10



BapuanT 2. [lano 3 neuetkux MmHOKecTBa A, B, C (3a1aHbI MX QYHKIIUN IPUHAIICHK-
HOCTH). [TocTpouts GYHKIMIO  MPUHAAJIEKHOCTH HEYETKOI O MHOX€ECTBA
D=AVBNCy onpenenurs CTENEHh  MPHHALIEKHOCTH OJHOTO 3JIEMEHTA MHOKECTBY
D, ucnonp3ysi MAaKCUMUHHBIN CITOCO0.

H(C)1,2

u(B)1 2 HA)1,2
1 1 08

0,8 08 06
06 06 04
04 04 02

0,2 02 0+
01 2 3 4 5 6 7 8 9 10

0o f—r———N—r———— 0-
01 2 3 4 5 6 7 8 9 10 01 23 456 78 910 x

X

Bapuant 3. [lano 3 Heuetkux MHOKecTBa A, B, C (3aganbl ux GyHKIUH MIPUHAICK-
HoctH). TocTpouTh (PYHKIMIO TIPUHAMNEKHOCTH HEYETKOro MHOxkectBa D=AUBNCy
OIPE/ICUTh CTETICHD MPUHAICKHOCTH OJJHOTO dJICMEHTa MHOXECTBY D, HCTIONB3ys anreo-
pandecKHii crocoo.

Al 5 HE)
08 u(Ch 2

05 1

0.4 0.4 08

03 03 06

02 02 0.4

0.1 01 02
’ 0+t

0123458678 910111213141518 01234567 8 510111213141518 0 1 2 3 4 5 B 7 8 8 10
x X

Bapuant 4. [lano 3 Heuetkux MHOKecTBa A, B, C (3amanbl ux GyHKIIUH TPUHATICK-
HocTH). ITocTpouTh (QPYHKIMIO NPHHAJIEKHOCTH HEYETKOro MHoxkecTBa D =AUBNC y
ONPEACIUTh CTETIEHb MPUHAIJICKHOCTH OJTHOTO AJIEMEHTa MHOKECTBY D, HCTIONIB3YS METO/T
OTpAHUYEHU.

HC.
u(A) WE) 5 12

1
06 ’
05 0,8
038
0,4
o 06 06
' 04 0.4
02 "
01 02 02
0 0 —— 0
0 1 2 3 4 5 65 7 B8 9 10

0123 4567 8 510111213 141516
X X X

BapuanT 5. [lano 3 neuetkux mHokectBa A, B, C (3a1aHbl MX QYHKIIUN PUHAIICK-
HoctH). IlocTpouTs GyHKIMIO NPUHAIEKHOCTH HeueTKoro MHoxkectsa D =AVUBNC y
ONPENIENTUTh CTENEHb MPUHAJIEKHOCTH OJHOTO 3JIEMEHTa MHOXKECTBY D, UCIonb3ysi Mak-
CUMUHHBIN CIIOCO00.

HAN 2 M2 HC)12
1 1 ;
038 08 08
06 06 06
04 04 04
0,2 0.2 02

, 01 234 5678 910 ‘

01 2 3 4 5 6 7 8 9 10

X X X

Bapuant 6. [lano 3 Heduetkux MHOKecTBa A, B, C (3amanbl ux GyHKIIMH TPUHATICHK-
HocTH). TTocTpouTh GyHKIMIO MPUHAAICKHOCTH HeueTKoro MHokecTBa D =AVUBNC y
OTIPENIeTTUTh CTEMEHb MPUHAIC)KHOCTH OJHOTO dJIEMEHTa MHOXKECTBY D, HCTIONB3ys anreo-
paudeckuii cnocoo.



Al 5 HE)

0123458678 910111213141518 01234567 8 510111213141518 0 1 2 3 4 5 B 7 8 8 10
x X

Bapuant 7. [lano 3 Heduetkux MHOKecTBa A, B, C (3aganbl ux GyHKIUY TPUHATICK-

HOcTH). TTOCTPOHTH (DYHKIMIO PUHAICKHOCTH HedeTKoro MHoxecta D =AVUBNC y
ONPEIENUTh CTENEHb MPUHATIEAKHOCTH OJJHOTO AJIEMEHTAa MHOXKECTBY D, NCIIONIb3ysl METOA
OrpaHUYCHUU.

H(A) uB) 5

0123 4567 8 510111213 141516 o1 2 3 4 5 85 7 & 2 10
X x

Bapuant 8. [lano 3 neuetkux MmHokecTBa A, B, C (3a1aHb! MX QYHKIIUN PUHAIICK-

HOCTH). [locTponuTh (DYHKIHMIO MPUHAICKHOCTH HEYETKOTO MHOXKECTBA D=AuBNCy
OTIPEJICITUTh CTENICHb MPUHAICKHOCTH OJTHOTO DJIEMEHTa MHOXKECTBY D, MCITONIB3ysI MaK-
CUMHHHBII CII0CO00.

H(A)1,2 H(B)1 2

001 23 456 7 8 9 10 001 2 3 4 5 6 7 8 9 10 001 2 3 4 5 6 7 8 9 10

X x x

BapuanTt 9. [lano 3 neuetkux MmHokecTBa A, B, C (3a1aHb! MX QYHKIIUN PUHAIICK-

HocTH). [TOCTPONTH (YHKIMIO MPUHAIEKHOCTH HedeTKoro MHoxectea D =AVUBNC y
OTIPENICTNTh CTETICHb MPUHAIIC)KHOCTH OJTHOTO dJIEMEHTa MHOXKECTBY D, ncnomns3ys anreo-
paudeckuii cnocoo.

H(A)D, 5 H(EB)
05
04
0.3 03 06 4

02 02 04 |
0.1 01 02 |

012345678 510111213141518 01234567 8§ 510111213141518 01 2 3 4 5 & 7 8 89 10
X X

Bapuant 10. lano 3 Heuerkux mHOkecTBa A, B, C (3amanbl ux QpyHKIIUU NMpuHA-
nexHoctr). IlocTpouTs  QyHKIHIO  NPUHAIJIC)KHOCTH  HEYETKOTO  MHOMXKECTBA

D=AuBNC M OIIpPCACIUTDb CTCIICHDb IPUHAAJICIKHOCTH OAHOTO DJICMCHTA MHOXKECTBY D,
HCTIOJIB3YsS MCTO OFpaHquHHﬁ.



01 2 3 4 5 6 7 &8 9 10
012345678 910111213141818 01z 3 488 T 8 80
x X

Bapwuant 11. [Jano 3 HeueTkux MHOkecTBa A, B, C (3amanbl ux GyHKIIUHU TPUHAT-
nexHoctu). Iloctpouts  QYHKIMIO  OPUHAIICKHOCTA  HEUETKOTO  MHOXECTBa

D=AuBNC H OIIPCACINTL CTCIICHD ITPUHAAJICKHOCTU OJHOI'O 3JICMCHTA MHOKCCTBY D,
HCIIOJIBb3YA MaKCHMHUHHBIH CITOC00.

H(A) HIB) 5

0123 4567 8 910111213 141518 o0 1 2 3 4 5 6 7 8 8 10
X X

Bapuant 12. [lano 3 neuerkux MHOxectBa A, B, C (3amanbl ux GyHKIIUU MPUHA]I-

nesxHocTH). IIocTpouTs GyHKIHIO IPUHALIEKHOCTH HedeTKoro Maoxectsa D =AVBNC
¥ OTIPEJEeITUTh CTENCHb MPHHAIC)KHOCTH OJTHOTO AJIEMEHTa MHOXKECTBY D, rcrons3ys aj-
redOpandeckuii cnocoo.

01 2 3 4 5 6 7 &8 9 10
0123456878 510111213141816 0123488 T 8 80
x X

Bapuant 13. Jlano 3 Heuerknx mHoxkectBa A, B, C (3aganbl nx GyHKIIUU MPUHA-

nexHOCTH). [TocTpouTh PyHKIIMIO MPUHAITIEKHOCTH HEYETKOTO MHOKECTBA D=AUBNC
Y OMPEJIENIUTh CTETIEHb NPUHAJIEKHOCTH OJTHOTO 3JIEMEHTAa MHOXKECTBY D, ncnosb3ys me-
TOJT OTPAHUYEHUM.

HA,5 u(B)

0123458678 910111213141518 01234587 8 5101121314158 0 1 2 3 4 5 & T & 9 10
x X x

Bapuant 14. [lano 3 "HeueTkux mHOkecTBa A, B, C (3amanpl ux GyHKIIUU MPUHA-
nexHoctu). Iloctpouts  (QYHKIMIO  OPUHAIICKHOCTH  HEUETKOTO  MHOXECTBa

D= (AUB) als " OonpCACIINTb CTCIICHb NMPUHAIAJICKHOCTU OJHOI'O 3JICMCHTA MHOXCCTBY

D, ucnone3yst MaKCUMHHHBIN CIIOCO0.



(A} 5 H(BY 2
1 1 nic)

01234587 8 910111213 141518
x x x

Bapuanr 15. Jlano 3 HeueTkux MHOkecTBa A, B, C (3aganbl uX (YHKIHH IPUHAI-
nexHoctu). IlocTpouTs  QYHKIMIO  TPUHAIICKHOCTH  HEUETKOTO  MHOXECTBa

D=(AVB)NC y onpenenuts cremnens NPUHAJISKHOCTH OAHOTO AJIEMEHTAa MHOMXKECTBY
D, ucnons3ys anredpanyeckuii cnocoo.

Hcy 2

ulA) HEB) 5
1
05 ;
05 0.8
0.8
0.4
o 08 05
o 04 0.4
01 02 0.2
01 2 3 4 5 8 7 & 8 10

0—_ e —— 0 —— o
012345678 810111213141516 0 1 2 3 4 5 5 7 B 9 10
X X X

BapuanTt 16. Jlano 3 Heuetkux mMHoxkectBa A, B, C (3amanbl ux QyHKIHH TPUHAAIEKHO-

cti). [loctpouth (pyHKUMIO NMPUHAIIEKHOCTH HEYETKOTO MHOXKECTBA D=(AuB)NCy

ONPEAEIUTD CTENEHb MPUHAJICKHOCTH OJJHOTO AJIEMEHTA MHOXKECTBY D, HUCTIONB3YsI METOL
OrpaHUYCHUU.

Micy 2

(B 2 ]
HiAK 6 ]
0,8
05 05
04 06
06
03
o 04 04
: 02 02
0.1
o o ——
01 2 3 4 5 6 7 8 3 10

01 2 3 4 65 8 7T 8 9 10

0123456878 510111213141816

x x x

Bapuant 17. lano 3 Heuerknx mHoxkecTBa A, B, C (3aganbl ux GyHKIIUU MPUHA-
nexHocTH).  [locTpouTh  QYHKIMIO  MOPUHAAICKHOCTH  HEYETKOTO  MHOXKECTBA

D=AN(CUB)NC 4 snpenennts cTeneHb NPUHAIEKHOCTH OHOTO 3I€MEHTA MHOYKE-
cTBY D, ucnonb3yss MAKCUMUHHBINA CIIOCOO0.

HIAK 2 H(B)1 2
1 | WC)

08
0.8 0,8 05
06 0,6 04
0.4 0,4 03
02 0,2 02
01

I o 0 F———— o 4+

012345678 910111213141516
X X x

Bapwuanrt 18. Jlano 3 neuerkux MHoxkectBa A, B, C (3amanbl ux QyHKIMH TPUHAI-
aexxnoctn).  Iloctpouts  QyHKIMIO  TPUHAAICKHOCTH  HEYETKOTO  MHOXKECTBA

D=AN(CUB)NC y gnpenennts cTeneHb MPUHAIEKHOCTH OHOTO 3IEMEHTA MHOYKE-
ctBYy D, ucnosnb3ys anredpandeckuii crnoco0O.



HlA),6 H(B)

08 HCh,2
05 1
04 0.8
03 06
0.4
02

o+ T Y T T T ’ T "
0123458678 910111213141518 01234567 8 510111213141518 0 1 2 3 4 5 B 7 8 8 10
x X x

BapuanTt 19. Jlano 3 nHeuetkux mHoxkectBa A, B, C (3aganbl uX QyHKIUU NpPUHAT-
nexHoctd). lloctpouth  QyHKUMIO — NPUHAAJIEKHOCTH  HEYETKOIO  MHOYKECTBA

D=AN(CVUB)NC " OIIPCACINUTDL CTCIICHb IIPUHAAJIC)KHOCTH OJHOI'O 3JICMCHTA MHOKC-

cTBY D, ucnoinb3ys MeTo OrpaHuYeHHIA.

k T T T T ———
01 2 3 4 5 86 T 8 9% 10 01 2 3 4 5 6 7 8 9% 10

01234586738 %5101112131415156
x x x

Bapuant 20. lano 3 neuetkux MHoxectBa A, B, C (3amanbl ux GyHKIIUU MPUHA]I-
nexXHOCTH). [locTpouTh (QYHKIMIO TPUHAIJIEKHOCTH HEYETKOro MHoXkectBa D =

D=AN(CVUB)NC 4 ONpeIEUTh CTeNeHb IPUHAIEKHOCTH OJHOTO 3JIEMEHTA MHOMKE-

ctBy D, ucnosnp3ys anredpandeckuii crnocooO.

H(A) H(B) 5

T T e ————
0123 4567 8 510111213 141516 o1 2 3 4 5 6 7 8 8 10 01 2 3 4 5 6 7T 8 9 10
X X X

PI'P Ne3.
[TocTpoeHre MHTEIEKTYaJIbHbIX CUCTEM YIPABJICHUS TUHAMHUYECKUMU 00b-
€KTaMU Ha OCHOBE HEYETKOU JIOTUKH
HanmcaTte nporpamMmmy, peain3yromyro MOCTPOEHNE HEYETKOW MOJEIN Ha OC-
HOBE U3MEPEHUI BXOA0B U BBIXOJ0B cUCTeMbl. Mojienb A0 KHA ObITh 3a/1aHa Ha OC-
HOBE (DMKCUPOBAHHBIX MPABUJI U (UKCUPOBAHHBIX HEUETKMX MHOXECTB, 00BEKTOM
HACTPOMKH SBJSAIOTCS TOJIBKO MapaMeTpbl PYHKIMM MPUHATIC)KHOCTH.

PT'P Ne4

Hanucate nporpamMmy, peaau3yomlyro TeHETUYECKUI alrOpUTM ISl pelIeHUs
3a/1a4d ONITUMU3ALIHH.

OTueT J0JKEeH CoaepKaTh:

1. Ilenb paGoTHI.

2. IlocTaHOBKY 3aJa4H.

3. Metop pemieHus 3a1a4u.

4. CTpyKTypHYIO CXEMY QJITOPUTMA.

S. JIucTUHT TIpOrpaMMmBl.

6. Pe3ynbpTaThl pabOThl TEHETUUECKOTO alITOPUTMBI.



7. BBIBOIBI.

Hwke nsnaratrorcs BapuaHThI 3aJaHUH JIJ1s1 BEITIOJTHECHUS.

3AJTAHUA

1. AnmpokcuMHUpOBaTh HAOOP TOYEK JIMHEHHOM QyHKIMEH: y(X) =a - X +b .

Bapuant A) HMcriosib30BaTh 1IEI0YUCICHHOE KOJUPOBAHHKE.

Bapuant b) Ucnonbs30Bath BelleCTBEHHOE KOJUPOBAHHUE.

2. AnmpoKCcHMHPOBaTh HAOOP TOUEK IKCIIOHCHIIMAIBHON QyHKIMEH: y(X) =a -
exp(b - x).

Bapuant A) HMcniosib30BaTh 1IEI0YUCICHHOE KOJUPOBAHHUE.

Bapuant b) Ucnonbs30Bath BelleCTBEHHOE KOJUPOBAHHUE.

3. Haiity MuaumyM Qyskmmn: y( x) = x> +4

Bapuant A) HMcniosib30BaTh 1EI0YUCICHHOE KOJUPOBAHHE.

Bapuant b) Ucnonbs30Bath BelleCTBEHHOE KOJUPOBAHHUE.

4. Haittu makcumym dynkuuu: y(x) = 1/ x; x €[—4; 0).

Bapuant A) Mcnions30BaTh 1IEJI0UMUCICHHOE KOJIUPOBAHUE.

Bapuant b) cnonb3oBaTh BEMIECTBEHHOE KOJAUPOBAHUE.

5. Haittu Touky nepern6a ¢pynxuuu: f(x) = (x—1.5)° + 3.

Bapuant A) Hcriosib30BaTh 1IEI0YMCICHHOE KOJUPOBAHHUE.

Bapuant b) Ucnonbs30Bath BelleCTBEHHOE KOJUPOBAHHUE.

6. Haiitu Touky nepecedenus pyHkuuu ¢ ocsio Ox. f(x) = In (x+1) — 2,25, x >

Bapuant A) Mcnonbp30BaTh 1€104UCIEHHOE KOAUPOBAHHE.

Bapuant b) Ucnonbs30Bath BelleCTBEHHOE KOJUPOBAHHUE.

7. CrenepupoBaTh ¢ TOMOULIBIO TEHETUYECKOTO allropuTMa cioso “MIP”.

8. HaiiTu ¢ moMoIpi0 reHeTUYeCKOro ajaropurMa oco0b, T€Hbl KOTOPOIl COOT-
BETCTBYIOT, B (popmare RGB, ¢puoneroBomy uety (96, 96, 159).

PI'P Ne5
Ha ocHoBe 3aaHHOI 4MCIIOBOI MOCIIETOBATEIBLHOCTH TPEOYETCS] MOCTPOUTH
HEHPOHHYIO CETh, CIIOCOOHYIO NMPOTHO3UPOBAThH CIEIYIOMIMNA YIEH MOCIeI0BaTEeNb-
HOCTH. B 3aBUCUMOCTH OT TOr0, KaKH€ 3aKOHOMEPHOCTH ITPUCYTCTBYIOT B UCXOJHOM
NOCJIEI0BATEIbHOCTH, MOKET MOTPEOOBATHCS MCIOIb30BaTh B KAUECTBE BXOJa CETH
JUISL IPEJICKa3aHnsl OYEPETHOIO YiIeHa NOCIE0BATENIbHOCTH Pa3INYHOE KOJIMYECTBO
WIM TPYNIIUPOBKY NpeablAyuX. s moCTpoeHHs YuCI0BOM MOCIEN0BATEIBHOCTH
BbIOEpUTE KaKyr0-IM00 QyHKUIHIOHATBHYIO 3aBUCUMOCTD
PI'P Ne6
Bapuant 1. IlpocuuTtaTh OHY UTEpALMIO LKA O0Yy4YEHUS METOIOM 00pat-
HOT'O paclpoCTpaHeHUs OIMOKN MHOTOCIOHOM OMHApHOI OAHOPOIHON HEUPOHHOM
CETH, COCTOSINIEN U3 2 CIOEB, IPUYEM B IEPBOM CJIO€ HAXOIWUTCS 2 HEMPOHA, a BO
BTOpOM — 1. @yHKIUS aKTUBAaLUU HEHUPOHOB ceTu - noporosas (T=0,6) GyHkius.
B kauectBe oOyuaroiieil BHIOOPKH MCIOIb30BaTh TAOIMILy UCTUHHOCTH JIJISl OTepa-
LU «UCKJII0Yaroliee Win» (He UCIOIb30BaTh IEPBYIO CTPOUKY Ta0auLbl). CHHANTH-
YeCcKUe Beca 3a/1aTh CIIy4aiiHbIM 00pa3oM.
Bapuant 2. [lpocuntars oaHy uTepamuio MukiIa o0ydeHus METoI0M oOpart-
HOT'O PacnpOCTpaHEHHs OMIMOKH MHOTOCIIONHON OMHApHON OJTHOPOIHOIM HEHPOHHOM



CETH, COCTOSILIEH U3 2 CIOEB, IPUYEM B IEPBOM CJIO€ HAXOJIUTCS 2 HEMPOHA, a BO
BTOpOoM — 1. DyHKIIMA aKTUBAIIMK HEUPOHOB ceTu - curmMmouaansHas (k=1) GyHkuus.
B kauecTtBe 00yuarorieil BHIOOPKH MCHOIb30BaTh TaOIMIly HICTUHHOCTH ISl OTepa-
MM UMIUTMKAWU (HE UCMOJIb30BaTh MEPBYIO CTPOUKY TaOuiibl). CHHANTUYECKUE
BECa 3a/1aTh CIy4YallHbIM 00pa3oM.

BapuanTt 3. Ilpocuntars oiHy UTEpaluio MUKIa 00y4eHHUs METOJIOM o0part-
HOTO PaclpOCTpaHEHHS OMIMOKH MHOTOCIIOMHON OMHAPHON OJTHOPOIHOIM HEHPOHHOI
CETHU, COCTOSINIEN U3 2 CIOEB, IPUYEM B IEPBOM CJIO€ HAXOJIWUTCA 2 HEHPOHA, a BO
BTOpOM — 1. DyHKIMS aKTUBAIUU HEUPOHOB ceTu - JuHekHas (k=0,6) byukiusa. B
KauecTBe 00y4aronie BEIOOPKU MCHOIb30BaTh TAOJIUIy UCTUHHOCTH JIJIsl OTIEPALIUH
«utpux leddepay (He ucnonb3zoBaTh NEPBYIO CTPOUKY TaOIUII). CHHANITHYECKHUE
BeCa 3a/1aTh CIy4YaiiHbIM 00pa30oM.

Bapuant 4. IlpocuuTtaTh 0JIHY UTEpaLUIO KA O0y4YEHUS METOJOM 00pat-
HOTO PacIpOCTPaHEHUs OMMOKN MHOTOCIIONHOM OMHAPHOW OJTHOPOITHON HEUPOHHOM
CETH, COCTOSIIEN U3 2 CIOEB, IPUYEM B IIEPBOM CJIO€ HAXOIWUTCS 2 HEMPOHA, a BO
BTOpOM — 1. DYHKIUSA aKTHUBAlMM HEWPOHOB CETH — TUIMEPOOIUUYECKUN TAHTEHC
(k=1). B kauecTtBe 00yuaroiieil BLIOOPKH UCIOJIb30BaTh TAOJIUIly UCTUHHOCTU IS
onepauuu «ctpeiska [lupca» (He ucnonb30BaTh MEPBYIO CTPOUKY TaOIMIbl). CHHAMN-
TUYECKHE Beca 3aJaTh CIy4aillHbIM 00pa3oM.

Bapuant 5. IlpocuuTtaTh 0HY UTEpaLMIO IIUKIA OOYYEHHsS] METOJIOM 00part-
HOTO PachpoCTpPaHEHHs OMMOKH MHOTOCIOWHON OMHApHOW HEOAHOPOIHON HEUPOH-
HOM CETH, COCTOSALIEN U3 2 CIOEB, IPUYEM B IIEPBOM CJIOE HAXOAMTCS 2 HEMpPOHA U
UCIIOJIb3yeTCsl curMonianbHas Gynkius aktuBanuu (k=0,9), a Bo BTopom — 1, mo-
poroBas (T=0,7). B kadecTBe oOyuaroiiell BBIOOPKHU MCIIOJIH30BATH TAOJHMILY HC-
TUHHOCTH JJIs OTIEpalluil «MCKIIIoYarouiee Wi (He UCIOJIb30BATh MEPBYIO CTPOUKY
Tabnuibl). CHHANITHYECKHUE Beca 3a7aTh CIIydailHBIM 00pa3oM.

BapuanTt 6. Ilpocuntars ofHy UTepaluio HUKIa 0Oy4YeHUs] METOAOM 00pat-
HOT'O paclpOCTPaHEHUs OMMOKN MHOTOCIIOMHOW OMHAPHOM HEOJHOPOIHON HEUPOH-
HOM CETH, COCTOAILIEH U3 2 CIOEB, MPUYEM B IIEPBOM CJIOE€ HAXOAMUTCS 2 HEUPOHA U
UCIoyb3yeTcs nHerHas pynkuus aktuBauu (k=0,5), a Bo BTopom — 1, curmou-
nanbHas (k=0,7) ¢pynkuua. B kadecTBe oOywaroiieid BHIOOPKU UCIOJIb30BATh Ta0-
JIMIy UCTUHHOCTH JJIsl ONepalliy UMIUITMKAUKUU (HE MCIOJIb30BATh MEPBYIO CTPOUKY
Tabauibl). CHHANTHYECKUE BECa 3a/1aTh CIy4aliHbIM 00pa3oMm.

Bapuant 7. IlpocuuTtaTh OJHY UTEpALMIO IUKJIA O0y4YE€HUS METOJOM 00pat-
HOTO pachpoCTpaHEHHs OMMMOKN MHOTOCIOWHON OMHAPHOW HEOTHOPOJTHONW HEUPOH-
HOM CETH, COCTOAIIECH U3 2 CI0EB, MPUYEM B MEPBOM CJIOE€ HAXOAMUTCS 2 HEUpOHA U
ucrosib3dyercst moporoBas pynkius aktuBanuu (T=0,4), a BO BTOpoM — 1, TuHEH-
Has (k=0,6) pyaknusa. B kauectBe oOy4arorieit BBIOOPKH UCITOIB30BAThH TAOIUILY UC-
TUHHOCTU It onepanuu «wmTpux Lleddepa» (He ncnonb3oBaTh NEPBYIO CTPOUKY
Tabnuipl). CHHANITHYECKHUE Beca 3a7aTh CIIydailHBIM 00pa3oM.

Bapuant 8. IlpocuuTtaTh 0HY UTEpALMIO LIUKIA O0y4YEHUS METOJAOM 00pat-
HOTO pacnpoCTpaHeHUs! OMMOKN MHOTOCIOMHON OMHAPHOW HEOJHOPOAHOW HEHPOH-
HOM CETH, COCTOAILIEH U3 2 CIOEB, MPUYEM B IMEPBOM CJIOE€ HAXOAMUTCS 2 HEUPOHA U
ucrosb3yercs noporoBas Gpyukus axtuauuu (T=0,6), a Bo Bropom — 1, rumep-
oonmueckuit Tanrenc (k=2). B kauecTBe oOyuaroiield BBIOOPKH UCHOJIb30BaTh Ta0-
JUIy UCTUHHOCTU JUIsl omepauuu «crpenka [lupca» (He HCHoib30BaTh MEPBYIO
CTpOuKy Tabmuilel). CHHaANTHYECKUE Beca 33/1aTh CIy4alHbIM 00pa3oMm.



Bapuant 9. Ilpocuutarh 0JHY UTEpALUIO IUKIA 00yYEHHUS METOJIOM 00pat-
HOTO pACTIPOCTPAHECHUS OMIMOKKM MHOTOCIOWHON aHAJIOTOBOM HEOJTHOPOIHOMN
HEUPOHHOM CETH, COCTOSIIEH M3 2 CIIOEB, IPUYEM B IMEPBOM CJIO€ HAXOAUTCS 3
HEelpoHa, a BO BTOpoM — 2. OyHKIIMS aKTUBALIMU HEHPOHOB ceTH - nuHeiHas (k=0,6)
dbynaknus. CHHaNTHYECKUe Beca W 00yJarolIyo BEIOOPKY 3a7aTh CIydallHBIM 00Opa-
30M (HE HYJIH).

BapuanTt 10. Ilpocunrtars 0JHY UTEpaLIMIO IUKJIA OOYUEHHS] METOAOM 00paT-
HOTO pAacCMpOCTPAHEHUsS] OMIMOKM MHOTOCIOWHOM aHaJIOroBOM HEOJIHOPOIHOM
HEHPOHHOM ceTH, cOCTOsIIe U3 2 ClOEB, MPUYEM B NEPBOM CJIO€ HAXOAMUTCS 3
HEeHpoHa, a BO BTOpoM — 2. OYHKIMS aKTUBAIIMU HEHPOHOB CETU - CUTMOUJIATIbHAsS
(k=1) ¢pynkuusa. Cunantuyeckre Beca U 00y4arolIyl0 BBIOOPKY 3a/1aTh CIIy4YailHbIM
o0pa3oMm (He HyJIH).

Bapuant 11. IIpocuuTaTh 0JHY UTEpaAUIO LKA OOYYEHHS] METOJIOM 00pat-
HOTO paclpoOCTpaHEHUs] OMMOKM MHOTOCIOMHON aHaJoroBOM HEOJHOPOIHOM
HEUPOHHON CETH, COCTOSIIEW U3 2 CIIOEB, MPUYEM B MEPBOM CJIOE€ HAXOJIUTCS 3
HEWpOHA, a BO BTOpoM — 2. DyHKIHs aKTUBAIMM HEMPOHOB CETH - MOPOroBas
(T=0,65) dbyukusa. Cunantrueckue Beca U 00ydJarolryro BHIOOPKY 3a/aTh Clydaii-
HBIM 00pa3oM (HE HYJIN).

Bapuant 12. IIpocuuTaTh 0HY UTE€pALIMIO IIUKIIA 00YYEHUSI METOAOM O0Opart-
HOTO pPacClpOCTpPaHEHUs OIIMOKM MHOTOCJIOMHON aHajIoroBOM HEOIHOPOIHOMN
HEHPOHHOM CETH, COCTOSLIEN M3 2 CIIOEB, NPUYEM B IEPBOM CJIOE€ HAXOAMTCS 3
HEelpoHa, a BO BTOpoM — 2. OyHKIMS aKTUBALMU HEHPOHOB CETH — rUmnepOoInye-
ckuii TaureHc (k=3) dynkuus. CuHanTH4YeCKUe Beca U 00y4arolyro BEIOOPKY 3a1aTh
CTy4aliHBIM 00pa3oM (He HYJIH).

BapuanT 13. Ilpocunrtars 0HY UTEpaLMIO LIUKJIA 00YYEHHs] METOAOM 00paT-
HOTO PACIPOCTPAHEHUS] OMIMOKM MHOTOCIOWHON aHaJIOrOBOM HEOJIHOPOIHOM
HEUPOHHON CETH, COCTOSINEN U3 2 CJIOEB, MPUYEM B MEPBOM CJIOE€ HAXOAUTCS 2
HEHpOHA U UCTOJb3yeTcsa curMouaanbHas GyHkuus aktupanuu (k=0,9), Bo BTOpOM

2, noporoBas (T=0,7). CunHanTudeckue Beca U OOYYalOIIyIO BHIOOPKY 3a7aTh

Clly4yallHbIM 00pa3oM (HEe HYJIH).

Bapuant 14. IlpocuuTaTh 0AHY UTEpALIMIO IIUKIIA 00YUYEHUsI METOAOM O0Opart-
HOTO pPaCIpOCTpPaHEHUs OIIMOKM MHOTOCJOMHON aHajIoroBOM HEOIHOPOIHOMN
HEUPOHHOM CETH, COCTOSINIEM M3 2 CIIOEB, IPUYEM B IIEPBOM CJIO€ HAXOIWUTCH 2
HEWpOHA M UCTOJNb3yeTcs JinHelHas ¢yHkiusa aktuBanuu (k=0,5), Bo BTOpoM — 2,
curmonnansHas (k=0,7) ¢ynkuua. CuHanTHueckue Beca U 00y4aroulyro BEIOOPKY
3a/1aTh CIIy4aiHbIM 00pa3oM (He HYJIH).

Bapuant 15. TlpocuuTaTh 0JHY UTEpaIUIO IIUKIa OOYYECHHS METOJIOM 00pat-
HOTO pACIPOCTPAHCHUS] OIMIMOKM MHOTOCIOWHON aHAJIOTOBOW HEOJIHOPOIHOM
HEUPOHHON CETH, COCTOSIEH M3 2 CIOEB, MPUYEM B MEPBOM CJIOE€ HAXOAUTCS 2
HEHWpPOHA U UCTOJIb3yeTcs moporoBas GyHkiws aktuBanuu (1=0,4), Bo BTopoM — 2,
muneinHas (k=0,6) gynkius. CuHanTudeckue Beca U 00ydarouryro BHIOOPKY 3a4aTh
CIly4ailHbIM 00pa3oM (HE HYJIH).

Bapuant 16. IlpocuuTaTh 0HY UTEpALMIO LIUKIA 00YYEHHUS] METOJAOM 00paT-
HOTO pPaCIpOCTpPaHEHUs OIIMOKM MHOTOCJOMHON aHajIoroBOM HEOIHOPOIHOMN
HEUPOHHOM CETH, COCTOSINIEM M3 2 CIIOEB, IPUYEM B IIEPBOM CJIOE€ HAXOIWUTCS 2
HEWpOHa U ucnoiib3yercs noporosas ¢pyHkuus aktusauuu (1=0,6), Bo BTOpoM — 1,
runepoonuueckuii Tanrence (k=2). CunanTudeckue Beca M 00y4arollyro BHIOOPKY



3a/1aTh CIIy4allHbIM 00pa3oM (HE HYJIH).

BapuanTt 17. Ilpocunrtars 0JHY UTEpaLIMIO LIUKJIA OOYUEHHS] METOAOM 0OpaT-
HOTO PacnpOCTpaHEHHs OIMIMOKH MHOTOCIIOMHON OMHApHON OJTHOPOIHOIM HEHPOHHOI
CETH, COCTOAIIEH M3 3 CIOEB, MCIONB3YIOWEH MOPOTrOBYIO (DYHKIIMIO aKTHUBALIMH
(T=0,5), B nepBom ciioe 2 HeKpOHA, BO BTOPOM — 2, B TpeTbeM - 1. CHHanThuyeckue
Beca U 00yJaronIyro BEIOOPKY 3a7aTh CIIyIaitHBIM 00pa3oM (HE HYJIN).

Bapuanr 18. IIpocuuTaTe 0HY UTEpaLUIO LIMKJIA OOyYEeHHUs] METOAOM o0paT-
HOT'O PacIpOCTPaHEHUs OIIMOKHW MHOTOCIIONHON OMHAPHOM OJTHOPOIHON HEUPOHHOM
CETH, COCTOAIIEH U3 2 CIOEB, UCIONB3YIOUIEH MOPOroBYI0 (DYHKIIMIO aKTHUBALUU
(T=0,5), B mepBom cioe 3 HelipoHa, BO BTopoM — 1. B kauecTBe oOy4Jaroiieit BHIOOpKU
UCIIOJIb30BaTh Ta0JUIy UCTUHHOCTH 1t X1—X2&X3 (He ucnoyib30BaTh MEPBYIO
CTpouKy Tabmuiel). CHHaANTHYECKUE Beca 3a/1aTh CIIy4yalHbIM 00pa3oMm.

Bapuant 19. IlpocuuTaTh 0JHY UTEpaUIO LKA OOYYEHHS] METOJIOM 00pat-
HOTO PacIpOCTPaHEHUs OMMOKN MHOTOCIIONHOM OMHAPHOW OJTHOPOITHON HEUPOHHOM
CETH, COCTOAIIEH U3 2 CIIOEB, HCIOJB3YIOIIEH CUTMOUJANBHYIO (DYHKIUIO aKTUBALIH
(k=0,5), B mepBomMm cioe 3 HeipoHa, BO BTopoM — 1. B kauecTBe oOyyaroiiieit BHIOOpKH
MCIIOJIB30BaTh Ta0IUIly UICTUHHOCTHU 151 (X1—X2)&X3 (He ucmoab30BaTh MEPBYIO
CTpouKy Ta0nuiibl). CHHaNTUYECKHUE BECa 3a/1aTh CIIy4YaiHbIM 00pa3oM.

Bapuant 20. IIpocuuTaTh 0JHY UTE€pALUIO LIMKJIA OOYYEHHS] METOIOM 00pat-
HOTO pPacClpOCTpPaHEHUs OIIMOKM MHOTOCJIOMHON aHajIoroBOM HEOIHOPOIHOMN
HEHPOHHOM CETH, COCTOSAIIEN U3 3 CIIOEB, NMPUYEM B NEPBOM CJIOE€ HAXOAMUTCS 2
HEHWpOHA U UCToJIb3yeTcs nmoporoBas Gyukuus aktuanuu (1T=0,6), Bo BTopom — 2,
runepOomueckuit TanreHc (k=2), B tperbeMm 1, nuneitnas (k=0,7). Cunantuye-
CKH€ Beca U 00y4arolyro BEIOOPKY 3aJ1aTh CIIy4ailHIM 00pa3oM (HE HYJIN).

PI'P Ne7.
3ananue 1. Berauciauts BeixogHou curnan HC Xondunaa ¢ yueTom nepexo-
HOT'0 MPOIIECCA.

Bapuanr 1 Bapuant 2
06 06 06 Bx
06 pasen Bx | pazen Nel  paszer Ne2 o1
pazen Nel No2 o1 q
Bapuant 3 Bapuant 4
06 06 Bx 06 06 Bx
pazerr Nel pazerr No2 o]l pazerr Nel pazerr No2 0]l
Bapuanr 5 Bapuant 6

006 O Bx 06 O Bx




paserr

Opazery o1

Bapwuant 7
06 O
paszery Opaszern

0]4]

pasen
Nel

BaaHT 9
06 O
paszery Opaszernn
Nel Ne2
BapI/IaHT 11
pa3eu 6pa3eu
Nel No2
BapI/IaHT 13
O
Opa3zernn 6pa3eu
Nel No2 )i}
Bapuant 15

06 O
pasery Opa3zern
Nel No2

06
pazen

04}

pasery
Nel

Bapuant 10
O

Opazen
No2

Bapuant 12

O

Opaszen
No2

Bapuant 14

0

Opazernn
No2

Bapuant 16
0
6paseu

-




| B B HEE BBl BEE EEEE EEE

Bapuant 17 Bapuanr 18
O

Opazery Bx

Ne2

Bx

o1 ol

Bapuant 19
06 O
paszery Opa3zerl
Nel No2

PI'P Ne8
C nomomibi0 MHCTpYMEHTaNbHbIX cpenacTB cuctembl MATLAB npoussectu
UJCHTU(UKAINIO 32IaHHOTO O0BEKTA U CHHTE3 HEUPOPETYJIIATOpa JIJIsl STaJJOHHON MO-
JIeNH, 3a]aBas pa3IMuHbIC aJrOPUTMbI OOyUEHHUSI U BapbUpys 00beM 00ydaroliero
MHOJKECTBA, YACJIO HEUPOHOB B CKPBITHIX CIOSX.

Kpurepuu onenku:
Ounas u ouno-3a04nan gopma

1 cemecmp
Ouenounvie cpeocmea | Kosn-6o Min, 6annos Max, 6annos
(bazoewtil ypo- (noeviuwennwlit ypo-
6€Hb) 6€Hb)
PI'P 4 15 25
Hmozo: 60 100

Ounan u ouHo-3a04Hasn opma

2 cemecmp
Ouenounsvie cpeocmea | Kosn-6o Min, 6annos Max, 6annos
(6a3zoewlit ypo- (noeviuwiennwlil ypo-
6€Hb) 6€Hb)
PIP 4 9 15




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit deneparuu
HuxHekaMCKUl XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prirain)
beneparTbHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxkynvmem UT
Kageopa NCT

Hanpasnenue noaroroBku: 27.03.04 YpaBieHue B TEXHUUECKUX CUCTEMAX
[Tpodunb/mporpamma: CUCTEMBI U CPEJICTBA aBTOMATU3AIMH TEXHOJIOTUYECKUX MPO-
IECCOB

Cemectp____ 7

YTBEPXAIO
3aB.xadeapout 0O.B.Maryxuna
« » 20 r

DK3aMeHaIlMOHHEII TECT
no aucturinae (Mmoayio) b1.B.11 MHTemiekTyanbHble TEXHOJOTHHU B CUCTE-
Max yIpaBJICHUS

Bapuant Nel
1. YUro noHMMAIOT MO/ UHTENJIEKTOM?
a) CIOCOOHOCTH OBICTPO M MPABWIBHO PEIIaTh MATEMATHUYECKUE 3a]]a4H
0) cocOOHOCThH YeJIOBEKa MPUHUMATh ONTUMATIBHOE PEIICHUE U3 MHOMKECTBA J10-
MyCTUMBIX aJbTEPHATUB
B) CIIOCOOHOCTH OCMBICIIEHHO MpPHOOpETaTh, BOCIPOU3BOAUTH M HCIIOJIH30BATH
3HAHUS
I') ONpeAeeHHBIN CIOCO0 MBIIIICHUS, CBOUCTBEHHBIN TOJIBKO YEJIOBEKY
2. HanpapiieHre HCKYCCTBEHHOT0 MHTEJJIEKTA, KOTOpOe 3aHUMAaeTCsl MO/1eJIn-
POBaHUEM CTPYKTYPbI H CBOIICTB IOJIOBHOT'0 MO3ra
a) HeWpoKuOepHEeTHUKa
0) KubOepHeTHKa «OesIoTo SAUMKa»
B) OMOHUKaA
r) KHOEPHETHKA «IEPHOTO SITUKA»
3. Kakue TUNIBI JKCIIEPTHBIX CUCTEM ellle He CO31aHbI?
a) HEUYETKHUE IKCIIEPTHHIC CUCTEMBI
0) PKCIEepPTHBIC CUCTEMBI-JIUIEPHI
B) MApPTHEPCKUE IKCIEPTHBIE CUCTEMBI
I) «MSTKUE» IKCIIEPTHBIC CUCTEMBI
4. JkcnepTHbIE CUCTEMbI NMPEIHAZHAYEHBI I ...



a) W3BJICUEHUS 3HAHUH Yy DKCIIepTa

0) pemenus HepopMaTM30BaHHBIX U TJI0XO0 (POPMATU30BAHHBIX 3314

B) OOIIEHUS IKCIIEPTOB C OOBIYHBIMU TOJIH30BATEISIMHU

r) pemerus GopMaTu30BaHHBIX 3a71a9

I'J1aBHBII KOMIIOHEHT, 00513aTeJIbHO IPUCYTCTBYIOLIMIA B COCTaBe JII000i IKC-

MEePTHOI CUCTEMBI

a) 0aza 3HaHUM

0) 6a3a TaHHBIX

B) MOJIYJIb COBETOB U OOBSICHEHUM

I') MOJYJIb MPUOOPETEHUS 3HAHUM

OcHoBHast QyHKUMS MHKEHePA 10 3HAHUSIM IIPH pa3padoTKe IKCIHEPTHOM CH-

CTeMbI

a) M3BJIEKaTh 3HAHUA Yy DKCIIEpPTa U NEepe/iaBaTh UX MPOTPaMMUCTY B (HOpMaIU30-
BaHHOM BU/IE

0) TOMOYb OCO3HATH AKCIIEPTY, YTO OH JACHCTBUTEIBHO SBIISCTCS KPYITHBIM CTIC-
[IAAJIMCTOM B JIaHHOM 00J1acTu

B) c(OpPMYIUPOBATh CHCTEMY TPABWJI MPHUHATHS PEIICHWH HAa OCHOBE CBOETO
OTIBITA U MHTYUIIHH

T) ONpPENETUTh aJeKBATHOCTh C(HOPMHUPOBAHHOM Oa3bl 3HAHUUI

Crparerus, no3BoJsiioliasi ABTOMATHYECKH MOJIYy4YaTh 3HAHUS U3 JaAHHBIX

a) W3BJICYCHUE 3HAHUN

0) mpuoOpeTeHNe 3HaHMM

B) (opMHUpOBaHME 3HAHUH

r) oOHapy>KeHHE 3HAHUUN

OcHoOBHOe HA3HAYeHHEe MOIe/IH NPeACTABIECHUS 3HAHUIM

a) OILIEHKA MPaBWJIBHOCTH PACCY)KJICHHUH HKCIIEpTa MPU PEIICHUHU UM BaKHBIX
MPAKTUYECKUX 33124

0) Mozens IPeICTaBICHNUS 3HAHUH — 3TO OCHOBHOM SI3BIK OOIIEHUS WHKEHEPA 110
3HAHMSM C DKCIIEPTOM

B) YNPOIICHUE B3aUMOJCHCTBUS IKCIIEPTHOW CUCTEMBI C IKCIIEPTOM B TIPOIIeCCe
npUOOpETEHUS 3HAHUIA

r) dhopManm3aIus 3HAHUN JJI UCIIOJIB30BAaHUS UX B MEXaHHM3Max JIOTHUYECKOTO
BBIBOJIA SKCIIEPTHBIX CHUCTEM

Kaxkas n3 MmoaeJieii npeacraBjieHusi 3HAHUMN MOJYy4YH/Ia HAUOOJIbIIIEe Pacnpo-

CTpaHeHMe B IKCNEPTHBHIX cucTeMax?

a) ¢peitmMoBasi MOJIETTh

0) MOJeIh CEMaHTHYECKOMN CeTH

B) TPOJIYKIIMOHHAS MOJEIb

r') JaHHBIC MOJENIU MPEICTABJICHUS 3HAHUN B PaBHOU CTEMEHU UCIOJIB3YIOTCS B
0a3ax 3HAHUH IKCIIEPTHBIX CUCTEM

10. Crparernu, no3BoJsiroMe NOBLICUTH 3(PPEeKTHBHOCTH JOTHY€CKOr0 BbI-

BO/A NP NMOUCKeE PelIeHHus 3a1a4M
a) TpsSMOM U OOPATHBIN BHIBOJ

0) BBIBOJ, YIPaBIIsEMbIi aHTEIEICHTAMU U KOHCEKBEHTaAMHU
B) IOKMCK BBEPX U BHU3

I') TOHUCK B INIYyOUHY U B IIIUPUHY



11. Ilpu 3apaHuM HEYETKOr0 MHOKECTBA B BHIE({x, . (x)} BTOPOH 3JIeMEHT

onpeneJsier

a) TMPUHAJICKHOCTh WM HEMPUHAJJICKHOCTh 3JIEMEHTOB X HEYETKOMY MHOKE-
CTBY 4

0) cTeneHb NPUHAJICKHOCTU 3JIEMEHTOB X HEYETKOMY MHOXECTBY A

B) OIICHKY aJIEKBaTHOCTH C(POPMUPOBAHHOTO HEYETKOTO MHOKECTBA

I') BO3MOXHOCTh YYacTHs JIEMEHTOB X B MPOIECCE JIOTHYECKOTO BBIBOJIa HAJ| HE-
YETKHUM MHOKECTBOM A

12. Kaxkasn onepanus Hal HCYCTKUMHU MHOKECTBAMHU HE UMEECT CMbICJIa IIPU-

MEHHTEJIbHO K YeTKHM MHOKecTBaM?
a) 00bEeIMHCHUE

0) mepeceueHue

B) JOIIOJIHCHHUE

I') BO3BEJICHHE B CTCTICHb

13. Yto mosyunTcsl B pe3yibTaTe BO3BeeHUsI B KBAJPAT HEYETKOI0 MHOKe-

14.

15.

CTBA «KPaCUBas JAeBYHIKa»?
a) HEYETKOE MHOXKECTBO «HE OUCHb KpacHBas JICBYIIIKa»
0) HEYeTKOEe MHOXKECTBO «OYEHb KpacHBasl ICBYIIIKa
B) HEYETKOE MHOXECTBO «OUE€Hb HE KpacuBas JICBYIIKA»
I') HEUYETKOE MHOXKECTBO «HE KpacHBas JACBYIIIKa»
B BbICKa3bIBAHUM «4Y€J0BEK BBICOKOI0 POCTAa» MOHATHE «POCT» - ITO ...
NepeMeHHasl, a KBBICOKHI - ...
a) JUHTBUCTUYECKAs, HeUETKas
0) HeueTKasi, JMHTBUCTUYECKAs
B) HEUeTKas, YeTKasl
I') BXOJHAas, BBIXOJHAs
st kakoil Mo/1eJIM HEYETKOT0 BbIBO/IA YeTKOE 3HAYEHHE IePEeMEeHHOM BbI-

2, +a,2,
BOJa HAXOAMTCS KAK B3BelIeHHoe cpeauee z1 u z2, 1.e. mo opmyae =« e«
a) MOJIeTTb HEYETKOTO BhIBOIa MaMaaHu
0) Mozenb HeYeTKOro BbiBoga CyreHo
B) MOJIeJIb HEYETKOTO BhIBOaa [lykamoTo
') JJI BCEX MEPEUYHCICHHBIX MOJENeH
IIpumep HeueTKOro MPOAYKIMOHHOTO MPABUJIA
a) ECJIM x ectb A TO y ectb B
0) Ecnu unet m0xap, TO Hy>)KHO B3SITh 30HT
B) Ecnu uenoBek GoraTsliii, TO €Tro 3apruiata BhICOKasI
r) Ecim monro My4uThcs 4TO-HUOY b TOTYYUTCS
B yem 3akirouaercst npouenypa aedaszupuxanumn?
a) TIOMCK ONITUMAJIbHOTO PEIICHHMS 3a]]a4l METOJaMU HEYETKOM JIOTUKU
0) moJTydyeHHe YeTKOTO aHajora HeUeTKOTO MHOXECTBa
B) INOJIyY€HHE HEUETKOT0 aHAJIOTa YETKOI0 MHOKECTBA
r') MpeoOpa3oBaHKE MPOCTOTO MPOIYKIIMOHHOTO MPaBUia B HEUETKYHO MPOIYK-
1107000)
Metoa nedazzupuranuun
a) METOJl IPaJIMEHTHOTO CIyCcKa
0) MeToJ MaKCUMAaJIbHOT'O MPaBAONOI00MS



B) METOJI LIEHTPA TAKECTU
r) MeToJ Npod 1 OMUOOK
19. KakoB Oyaer pe3yJbTaT HEYETKOr0 JOTHYEeCKOr0 BbIBOJAAa HA MOJEJH
Mampaanmn, ecJid Ha BXO/ HEUETKOM CUCTEMbI NIOCTYNAaeT YeTkasi HHpopManus
U HA BBIXOJle He NCIoJIb3yeTcs: mpouenypa aedassupuxanumn?
a) 4eTKOE MHOYKECTBO
0) HEYETKOE MHOXKECTBO
B) YETKOE YHCJIIO
I') IMyCTO€ MHOKECTBO, TaK Kak 0e3 aedaz3udukaiiii HeBO3MOKHO MOJYYUTh BbI-
XOJTHOM pe3ysbTaT
20. OO0BbenuHeHMe HEYETKHX MHOKeCTB A U B, onpenejieHHbIX HA YHUBEPCAJIb-
HOM MHO:KecTBe X eCTh HeueTkoe MHO:kecTBO C, onpenesnsieMoe Ha X Kak:
a) My (X) = min{,uA (X), My (x)}, Vxe X
6) (X)) = g1, (%) - py(x), VxeX
B) M () =1—-p,(x), VxeX
r) H()= max{s, (x), (0} VxeX

21. Kakas u3 HM:KeNepeYHCIEeHHbIX HeHPOHHBIX ceTeil ecTh ceThb ¢ 00part-
HbIMU CBSA3SIMHU?
a) ceTb XeMMHMHTa
0) cerb Koxonena
B) BbIXOjAHas 3Be3na ['poccbepra
I) pajuKaibHO-0a3HCHAs CETh
22. Kakyio ¢pyHKIHIO He MOKeT pelIuTh OJHOCJI0IHAS HeiipOHHAas ceTh?
a) JIOTUYECKOE «HE»
0) JTOrHYeCcKoe «HUCKIIOYAIOIIEe HITH
B) JIOTHUECKOE «HII
') JIOTHYECKOE «I»
23. Kakoii MeTOJ JIeKMT B OCHOBE AJITOPUTMA 00PAaTHOI0 PacinpoCTPAHEHUS
OIIMOKH )11 00y4eHHUsI MHOTOCJIOMHOI HeMPOHHOI ceTH?
a) METOJ «BBDKMBACT CHIIbHEHIIIHIN)
0) MeTOJ TJIaBHBIX KOMIIOHEHT
B) METO/JI «pa3eisiii U BIACTBYM»
I') METOJ IPalueHTHOrO CITyCKa
24. Ilpm moaroroBke o0y4awmeii BLIOOPKH 1A 00yUeHUs] HEHPOHHOM ceTH
NMPOTrHO3UPOBAHUIO UCTIOJIb3YeTCS METO CKOJIb3sIlero okHa. Ha uro Biausier
napaMeTp «IIMPHUHA OKHA» B TaHHOM MeTojae?
a) Ha YUCJIO CKPBITHIX CII0€B HEHPOHHOM CETH
0) Ha KOJIMYECTBO BHIXOAHBIX HEHPOHOB
B) Ha KOJINYECTBO HEMPOHOB B CKPHITOM CJIOE
I') Ha KOJIMYECTBO BXOJIHBIX HEHPOHOB
25. Kakoe onpenesieHue Xapakrepu3yeT NOHATHE T€HETHYECKOI0 aJIropurmMa?
a) 'A —3T0 0JIUH W3 METOJIOB OOYYEHHSI MHOTOCJIIOWHBIX HEHPOHHBIX CETEH
6) I'A —3TO anroput™m, UCIIOJIB3YEMbIH B IPUPO/IE B IIPOIIECCE ECTECTBEHHOMN IBO-
JIIOLIN U
B) ['A — 3TO MeToA CillyyallHOTO HAMpPaBJIEHHOTO MOUCKA PEIICHUS] ONTUMHU3AIIH-
OHHBIX 3a/a4



r) 'A — 310 MeTo, MO3BOJSAIOMIUNA OBICTPO HAXOJUTH PEUICHUE MHOTO3KCTpE-
MaJIbHBIX 33/1a4

MakcumMalibHOE KoJIMuecTBO 0aioB 3a TectupoBanue 40. TectupoBanue npo-
BOJMUTCS B CPEJE JIEKTPOHHOIO TECTUPOBAHUA. BaHK TECTOBBIX 3alaHUI CONECPHKUT
250 BompocoB. Berbopka /1st TECTUPYEMOTO COZIEPKHUT 25 BOIPOCOB IO TeMaM, TeHe-
pUpPYEMBIX CIIy4alHbIM 00pa3zoM. PopMbI 3aJJaHUI: 3aKPBIThIE, OTKPBITHIE, HA YIIOPS-
JIOYEHUE, HA COOTBETCTBHE. TECTOBBIE 3aJaHUs CONEPKAT TEOPETHUECKHUE BOIIPOCHI,
pacyYETHBIE U aHATIMTUYECKUE 3aTaHUSI.

PesynbraThl TectupoBaHus oToOpaxkarorcss B 100 OamnpHOM mikanme. s
YCHENIHOTO MPOXO0XKICHUSI TECTUPOBAHUSI HEOOXOAUMO cliaTh TecT Ha 60 6amt u 6o-
nee. Jlanee nomydeHHbIe OANIIBI TEpECUUTHIBAIOTCS B 40 OaUIbHYIO HIKAITY:

bannet BPC = Bamnel 3a TectupoBanue / 100 * 40.
Kpurepuu onenkn

Ne OuenouHoe cpen- KonuyectBo 0anios
/o CTBO MuHUMaIbHOE MaxkcumanbHOe
1 OK3aMeHaIlMOHHBIN 24 40

TECT
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