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Ilepeuens kKomnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN0E8 )OPMUPOBAHUS 8 RPOUECCE 0CBOEHUS OUC-
UUNTUHDL
Komnerenius:

[1K-2 Crioco0eH K OompeAesieHHIo 11e1eco00pa3HOCTH aBTOMATHU3aIMH MPOIIECCOB YIPABJICHUs, K pa3paboTke nHdopmaiu-
OHHOI'0 00ECIIeYEHUsI aBTOMATU3UPOBAHHOW CUCTEMbI YIIPABICHUS POU3BOJICTBOM U 33JJaHUI Ha MPOEKTUPOBAHUE OPUTUHATILHBIX
koMroHeHToB ACVYII, k KOHTPOJIIO BBOJA €€ B JIEUCTBHE U SKCILTyaTalluH;

[1K-2.1 3naeT MeTo1bl MPOEKTUPOBAHUS OTACIBHBIX OJIOKOB U YCTPOUCTB CUCTEM aBTOMATH3AIIMU U BEIOMPATh CTaHapTHHIC
CPEACTBA BHIYMCIUTEIbHON TEXHUKU JJISI HPOSKTUPOBAHUS CUCTEM aBTOMATH3aLMKM B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM

[1K-2.2 YMmeeT npou3BOAUTh MPOEKTUPOBAHUE OT/AEIBHBIX OJIOKOB U YCTPOUCTB CUCTEM aBTOMAaTH3allMU U BHIOWpATh CTaH-
JApTHBIE CPEJICTBA BHIYMCIUTEIBHON TEXHUKH JIJIs1 IPOCKTUPOBAHUS CUCTEM aBTOMATH3AIIMU U YIIPABJICHUS! B COOTBETCTBUHU C TEX-
HUYECKUM 3a/IaHUEM

[1K-2.3 Brmageer MeToarKaMu MPOSKTUPOBAHUS OTIACITHHBIX OJIOKOB U YCTPOMCTB CUCTEM aBTOMATH3AIlUU BHIOMPATh CTaH-
JApTHBIE CPEJICTBA BHIYUCIUTEIBHON TEXHUKH JIJIs1 IPOCKTUPOBAHUS CUCTEM aBTOMATU3AIlMU U YIIPABJICHUSI B COOTBETCTBUM C TEX-
HUYECKUM 3a/IaHUEM

Huoukamopul 00- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CMUIICEHUA KOM- (vkazamwv ece memwl uz PI1J])
nemenyuu Jekyuu Ilpakmuueckue Jlabopamopnuie | Kypcoeoit npoexm Haumenosanue ouernounozo cpeo-
3anamus, nabopamopi 3anAmuUA (paooma) cmea
npPAKmMuKym
K 2.1 Tema 1-13 He npedycmompenwvt | Tema 1-15 He npedycmom- | Bvinoanenue pacuemno-epaguue-
penvl CKOU pabomul, 9K3AMEeHAYUOHHbII
mecm
K 2.2 Tema 1-13 He npedycmompenvt | Tema 1-15 He npedycmom- | Bvinonnenue pacuemno-epaghuie-
penvt CKOU pabomul, 9K3AMEeHAYUOHHbLI
mecm
K 2.3 Tema 1-13 He npeoycmompenvt | Tema 1-15 He npedycmom- | Buinoanenue pacuemno-epaguye-
penvl CKOU pabomul, 9K3AMEeHAYUOHHBLU
mecm




Ilepeuensv oyenounvix cpedcme no oucyuniune (Mooyio)
Ounas u ouno-3aounasn gpopma

1 cemecmp
Ouenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(6azoewlit ypo- (noeviuennwlit ypo-
6CHb) 6€Hb)
PI'P 4 15 25
Hmoczo: 60 100
Ounasa u ouno-3aounasn gpopma
2 cemecmp
Ouenounsvie cpeocmea | Kosn-6o Min, éaanoe Max, oannoe
(6azoewtii ypo- (noeviuennwlit ypo-
6€Hb) 6€Hb)
PI'P 4 9 15
IK3amen 1 24 40
Hmoczo: 60 100




Illkana ouenueanusn

Indposoe
BbIpa:KeHHe

BoipaxkeHnue B
oaJsuiax:

CioBecHoe
BbIPa:KeHNe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHKa «OTIMYHOY» BBICTABISETCS CTYACHTY, €CIM TEOPETHUECKOE COJIeprKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 Mpo0esoB; HCUepIbIBAIOIIE, [TOCIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOHHO H3JaraeT MaTepHual; CBOOOIHO
CIIPaBISETCS C 3aa4aMHM, BOIPOCAMH U APYTUMH BHUIAMU IPUMEHEHU 3Ha-
HUH; UCHIOJIB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce IpelyCcMOTpeH-
HBIE POTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAY€CTBO UX BBINOIHEHHUS OLICHEHO
YHCII0OM 0aJuIoB, OM3KUM K MAaKCUMaJIbHOMY; aHAJIM3UPYET MOIyUICHHBIE pPe-
3yJbTAThI; MPOSABISAET CAMOCTOSITEILHOCTh IIPY BHINOJIHEHUH 3a/1aHUMN

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOPOILO» BBICTABJISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHbI, BCE IPELYCMOTPEHHBIE IPOTPaMMOi 00yUeHN s
yueOHbIe 3a/1aHUsI BHITOIHEHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepAO 3HaeT MaTepuall, FPaMOTHO U 110 CYLIECTBY U3JIaraeT
€ro, He JONYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHde-
CKO€ coJiepykKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT Cylile-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIIUOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJICHT JIOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIIICHHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’)KEHUH MPOTPaMMHOTO MaTepuala.

OneHka «3a4TeHO» BBICTABIIAETCSA CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI 110 TEMaM
JUCHUIUIMHBL TIOCIIEI0BATENIbHBI, JIOTHYE-
CKU W3JIOKEHBI, JOIMYCKAIOTCAd HE3HAYM-
TeJbHBIE HEJJOYEThI B OTBETE CTYJIEHTA, Ta-
KHE KaK OTCYTCTBHE CaMOCTOSTEIILHOIO
BBIBOZA, PEUYEBbIEC OLIMOKU U TP

Huxe 60

Heynosnerso-
PHUTEIBHO
(HE 3a4TEeHO)

OneHka «HEYIOBIETBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIIH OH He
3HAET 3HAYMTEIBHOW YacTH MPOTPaMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIC OIMOKH, HEYBEPEHHO, C OOJNBIIMMHU 3aTPYAHECHUSIMHU BBITIOHSICT
MpaKTUYECKue pabOThl, HEOOXOAWMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEILYCMOTPEHHBIX MPOTrPaMMOil 00ydYeHHS
y4eOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLIEHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

O1eHKa «HE 3a4TEHO» BBICTABISIETCA CTY-
JIEHTY, €CITU CTY/CHT He 3Ha€T OCHOBHBIX
MOHATHH TEeMbI IUCIMIUIMHEL, HE OTBEYAET
Ha JIONOJHUTEIbHBIE M HABOJAALINE BO-
IIPOCHI NIPENOIaBaTeIsl.




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKUil XMUMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusmain)
(enepanbHOro rocy1apCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOTO YUPEKICHHUS
BBICILIET0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axynomem UT
Kageopa NCT

Hamnpasnenue nmoaroroku: 27.03.04 YpapieHre B TEXHUYECKUX CHCTEMAaX
[Tpoduns/mporpamma: CUCTEMBI M CPEJICTBA ABTOMATU3AIIMN TEXHOJOTUICCKHUX IPO-

OCCCOB

KoMmuiekT 3aganuii 4711 BBIIOTHEHMS pacueTHO-TpapuuecKoi paboThI
no nuctuimHe _bl.B.11 MHTemnekTyanbHble TEXHOJIOTHHA B CUCTEMAX
yIIpaBJICHUs

PI'P Nel.

Bapuant 1. [locTpouTh NpoayKIIMOHHYIO, CEMAHTUYECKYIO U (DPEHMOBYIO MO-
JIeb IPEACTaBICHUS 3HAHUN B IPEAMETHON 00J1acTH « A3ponopT» (AUCTIETYEPCKAsT).

Bapuant 2. [locTpouTh NpoayKIIMOHHYIO, CEMAaHTHYECKYIO U (PPEHMOBYIO MO-
JIeb IpEeACTaBICHUS 3HAHUM B peIMEeTHOM o0acTu «JKene3Has topora» (mpojaxa
OWJIETOB).

BapuanT 3. [locTpouTh NpoayKIIMOHHYIO, CEMAaHTHYECKYIO U (hpEHMOBYIO MO-
JIeIb IPEICTaBICHUS 3HAaHUM B TpeAMETHOM o0nacTu « ToproBelii IeHTp» (OpraHuza-
11s).

Bapuant 4. [locTpouTh NpOAyKIIMOHHYIO, CEMAaHTUYECKYIO U (DPEHMOBYIO MO-
JieJb MPEICTABIICHUS 3HAHUM B IPEIMETHOM 001acTH « ABTO3amnpaBKay (00CITyKuBa-
HUE KJIMCHTOB).

Bapuant 5. [locTpouTh NpoayKIIMOHHYIO, CEMAaHTUYECKYIO B (DPEHMOBYIO MO-
JieNb TPEJICTABIICHUs 3HAHUN B MPEAMETHON 001acTi « ABTOMApK» (MacCaKUpCKue
NIEPEBO3KH ).

Bapuant 6. [locTpouTh NpoyKIIMOHHYIO, CEMAaHTHYECKYIO U (hpEHMOBYIO MO-
JIeb TIPEICTaBICHUS 3HAHUM B MpeIMeTHOM o01acTu «KoMIbroTepHbIe ceTu» (opra-
HU3AIKA).

Bapuant 7. [locTpouTs NpoayKIIMOHHYIO, CEMaHTHYECKYIO U (hpEHMOBYIO MO-
Jieb MPEACTABICHUS] 3HAHWM B NpeIMeTHON obOnactu «YHuBepcuter» (ydeOHbIi
poI1iecc).

Bapuant 8. I[locTpouTh NpoayKITMOHHYIO, CEMAaHTUIECKYIO U (DPEHMOBYIO MO-
Jeb TPEICTABICHUS 3HAHUK B mpeaMeTHoM oOmactu «KommbroTepHas Oe3omac-
HOCTB» (CpeJICTBa M CITOCOOBI ee 00ecCIIeUeHNs).

Bapuant 9. [locTpouTh IpOayKIIMOHHYIO, CEMAHTUYECKYIO U (PpeiMOBYIO MO-
JeTb TPEICTABICHUS 3HAHUK B mpeaMeTHor oOmactu «KommbroTepHas Oe3omac-
HOCTB» (YIpO3bl).



Bapuanr 10. [TocTpouTs NpOAYKIIMOHHYO0, CEMAaHTHUECKYIO U (PPEHMOBYIO MO-
JieNb MIPeICTaBICHNs 3HaHUM B nipeaMeTHoU obnactu «HTepHer-kade» (opranusa-
1IUs U OOCTY)KMBAHUE).

Bapuant 11. [TocTpouTs TpOAYKIIMOHHYIO, CEMAaHTHYECKYI0O U (PperiMOBYIO
MOJIeJIb TIPEJ/ICTaBIICHUs 3HAHUI B TIpeIMeTHON obnactu «Pa3paboTka uHpopMaru-
OHHBIX CHCTEM» (BeJieHuEe HH(OPMAIIMOHHOTO MTPOEKTA).

Bapuant 12. [TocTpouTs NpOAYKIIMOHHYIO, CEMAaHTHYECKYI0O U (PperiMOBYIO
MOJENIb TpPEACTABICHHUS 3HAHUKW B npeaMeTHoM oOnactu «Typucruueckoe
areHTCcTBO» (paboTa C KIIMEHTAMH).

Bapuant 13. [locTpouTh NpOJyKIHOHHYIO, CEMAHTHYECKYI0 U (PpEeiMOBYIO
MOJIeJIb MPECTABIICHUS 3HAHUHN B IPEIMETHON 001acTh «300MapK» (OpraHu3aIus).

BapuanTt 14. [IocTponuTh NpOJyKIHOHHYIO, CEMAHTHYECKYI0 U (PpeiiMOBYIO
MOJICNTb TIPEICTABJICHHS 3HAHUN B TPEIMETHON oOiacTu «PexiamHOe areHTCTBOY»
(accopTUMEHT U paboTa ¢ KIMEHTAMH).

BapuanT 15. [TocTpouTh MpOIyKIMOHHYIO, CEMaHTHYECKYI0 U (PpEerMOBYIO
MOJIEJIb MPEJICTABICHUS 3HAaHUI B MpeaMeTHO o0nacTu «bonbHuIay (TIpueM 00Jib-
HBIX).

BapuanT 16. [TocTpouTh MpOIyKIMOHHYIO, CEMAaHTHYECKYI0 U (PEeiiMOBYIO
MOJIeJIb MPEACTaBICHUS 3HaHUM B IpeaMeTHON obnactu «KuHompokar» (accopTu-
MEHT U padoTa C KIUEHTaMHu).

Bapuant 17. [locTpouTh NpOIyKIMOHHYIO, CEMAHTHYECKYI0 U (PpeiMOBYIO
MOJIe/Ib TIPEACTaBICHUS 3HaHUM B mpeamMeTHON obyiactu «IIpokat aBTOMOOMIIEH
(accopTUMEHT U paboTa ¢ KIMEHTAMH).

BapwuanT 18. [locTpouTh MpOIyKIHOHHYIO, CEMAaHTHYECKYI0 U (PpeiMOBYIO
MO/IeJIb TIPE/ICTAaBIICHUS 3HAHUI B TpeAMETHON 001acTH «OnepalmoHHbIE CUCTEMBD)
(pyHKUMOHUpPOBAHMUE).

Bapwuant 19. [locTpouTh NpOIyKUIHOHHYIO, CEMAaHTHYECKYI0 U (PpeiMOBYIO
MOJIeNIb TIPEACTABJICHHS 3HAHUN B mpeaMeTHoi obnactu «MHpopMalnoHHbIE CH-
CTeMBbD» (BUBI U (PYHKIITMOHUPOBAHKE).

Bapwuant 20. [TocTpouTh MpOIyKIMOHHYIO, CEMAaHTHYECKYI0 U (perMOBYIO
MOJIEJIb MPE/ICTABIICHUS 3HAHUH B IpenMeTHOM o0nactu «[Ipeanpustuey (cTpykTypa
U (YHKIIMOHUPOBAHUE).

PI'P Ne2
HeuyeTrkne MHOKeCTBA M HeYETKAS JIOTUKA
Bapuant 1. [lano 3 neuetkux MmHokectBa A, B, C (3a1anb! MX QyHKIIUN PUHAIICK-
Hoctr). ITocTpOUTh QYHKIHMIO MPUHAISKHOCTH HedeTkoro MHoxectsa D=AUBNC y
ONpEIeNUTh CTENEHb MPUHAJICKHOCTH OJHOTO 3JIEMEHTa MHOKeCTBY D, ucnonb3yst Mak-
CUMUHHBIN CIIOCO0

A u(B)12
H(A)1,2 WCH 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 o1 2 3 4 5 6 7 8 9 10



Bapwuanr 2. /lano 3 meuetkux MmHOkecTBa A, B, C (3agans! ux QyHKIUN TPUHAIICK-
HOCTH). [TocTpouts (YHKLIMIO  [NPUHAAIEKHOCTU HEYETKOIo MHOK€ECTBa
D=AUBNCy onpenenuts cTeNeHh  NPUHANIEKHOCTH OJHOTO DIEMEHTa MHOXECTBY
D, ucnomnab3yst MAaKCUMHHHBIN CIIOCO0.

HC)12

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

08 08 06
06 06 04
04 04 02

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

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

X

Bapuant 3. [lano 3 Heuetkux MHOkecTBa A, B, C (3aganbl ux GyHKIIMH IPUHAICK-
HocTH). ITOCTPOUTh (DYHKIMIO TPHHAUISKHOCTH HedeTkoro MHoxkecta D=AUBNCy
OTPEENIUTh CTENEHb MPUHAIJIEKHOCTH OJTHOTO 3JIeMEHTa MHOKeCTBY D, rcnomb3ys anreo-
panydeckuii crnocoO.

LY H(EB)
0,8 w(Ch 2

05 1

0.4 0.4 0,8

03 03 06

02 02 0.4

0.1 01 0.2
0 ——————

012345678 9510111213141818 01234567 8§ 510111213141518 01 2 3 4 5 & 7 8 8 10
x X

Bapuant 4. [lano 3 neuetkux MHokecTBa A, B, C (3a1anbl nX QYyHKIIUN MPUHAIICK-

HocTH). TToCcTpOHTh (YHKIMIO MPUHANIEKHOCTH HedeTKoro MHOxecta D =AUBNC y
OINPEIENINTh CTENIEHb IPUHAIEKHOCTH OJHOTO 3JIEMEHTA MHOXKECTBY D, MCTIONB3ysl METOX
OrpaHUYCHUU.

u(c
ulA) uiB) 5 12

1
06 1
05 08
04 038
0'3 06 06
; 04
0.2 04
0.1 02 02
o o d 0 0
c 1 2 3 4 5 & 7 8 9 10

0123 4567 8 510111213 141516
x x X

BapuanT 5. [lano 3 neuetkux MmHokectBa A, B, C (3a1anb! nX QyHKIIUN PUHAIIICK-
HocTH). TToCTpOHTh (YHKIMIO MPUHANIEKHOCTH HedeTKoro MHoxecta D =AUBNC y
ONPEIENIUTh CTENEHb NPUHAIIEKHOCTH OJHOTO 3JIEMEHTAa MHOXECTBY D, UCnosb3ys Mak-
CUMUHHBIN €110Cc00.

H(A)1,2 H(B)1,2 WC) 2
1 1 ;
08 08 08
06 06 06
0.4 04 04
0,2 0.2 02
| 0

01 23 456 7 8 910 01 2 3 4 5 6 7 8 9 10 001 2 3 4 5 6 7 8 9 10

X X X

Bapuant 6. [lano 3 Heuetkux MHOKecTBa A, B, C (3amanbl ux GyHKIIMH IPUHATICHK-
HocTH). [TOCTPONTH (PYHKIMIO MPUHAIEKHOCTH HeueTKoro MHoxkecta D=AUBNC y
ONPEENIUTh CTENEHb IPUHAIJIEKHOCTH OJTHOTO 3JIEMEHTA MHOXKECTBY D, cnosb3ys anreo-
paudeckuii cnocoo.



HA,5 uB)

012345678 9510111213141818 01234567 8§ 510111213141518 01 2 3 4 5 & 7 8 8 10
x X

Bapwuant 7. [lano 3 HedeTkux MHOKecTBa A, B, C (3amanbl uX GyHKIIHH TPHHATICHK-

Hoctr). ITocTpouTh (GYHKIMIO MPUHAIEKHOCTH HedeTkoro Muoxecrea D =AUBNC
ONPEAECITUTD CTENEHb MPUHAIJICKHOCTH OJHOTO AJIEMEHTA MHOKECTBY D, HCTIONB3YSI METOL
OrpaHUYCHUU.

[11{od
ey WE) 5 12

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

Bapuanrt 8. [lano 3 Heuetkux MmHOkecTBa A, B, C (3aganbl ux GyHKIIMH MIPUHAICK-

HocTH). [locTponuTh (QYHKIHMIO MPUHAIICKHOCTH HEYETKOTO MHOXKECTBA D=AuBnCy
ONPECIIUTh CTCICHb MPUHAIICKHOCTH OJTHOTO 3JIEMEHTAa MHOXECTBY D, UCIIONB3ys Mak-
CUMHHHBII CII0C00.

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

01 23 456 7 8 9 10 01 2 3 4 5 6 7 8 9 10 001 2 3 4 5 6 7 8 9 10

x x x

Bapuant 9. [lano 3 Heuetkux MHOKecTBa A, B, C (3aganbl ux GyHKIIMH IPUHATICHK-

Hoctn). ITocTPOHTh PYHKIHMIO MPHHAIGKHOCTH HedeTKoro MuokectBa D =AUBNC
OTIPENIEIUTh CTETIeHb MPUHAIJICKHOCTH OJJHOTO 3JIEMEHTa MHOXECTBY D, ucnosib3yst anreo-
paudeckuii cnocoo.

AK 5 uB)
05
04
0.3 03 06

02 02 04 |
0,1 01 02 4

01234568728 910111213141516 01234567 8§ 9510111213141518 01 2 3 4 5 & 7 8 9 10
X X

Bapuant 10. [lano 3 nHedetkux mHOkecTBa A, B, C (3amanbl ux GyHKIINU NPUHA-
nexHoctr). Iloctpouts  (QYHKIHMIO  TPUHAJICKHOCTH  HEUETKOTO  MHOXECTBA

D=AUBNC y ONpPEACNUTh CTENEHb MPUHAJICAKHOCTH OJHOTO 3JIEMEHTa MHOXKeCTBY D,
HCTIOJIB3YSI METOJ] OTPAHUYEHU M.



0 1 2 3 4 5 & 7 8 9% 10
012345678 910111213141518 023458 T 880
x x

Bapuant 11. Jano 3 HeueTknx mHOkecTBa A, B, C (3amansl ux QyHKIIUM TIPUHAT-
nexHoctu). Iloctpouts  QYHKUHUIO  OPUHAIJICKHOCTA  HEUETKOTO  MHOXECTBA

D=AuBNC y ONPENECIUTh CTENEHD MPUHAIC)KHOCTH OJTHOTO JIEMEHTAa MHOXKECTBY D,
HCIIOJIb3Y Sl MAaKCUMHUHHBIN CITOCO0.

(A B} 5

0123 4567 8 310111213 141518 o 1 2 3 4 5 8 T & 8 10
X X

Bapuant 12. [lano 3 nedetkux mHoxectBa A, B, C (3amanbl ux QyHKIIUN TpUHAI-

nesxaocTr). ITocTponTs (GYHKIHMIO IPHHAIEKHOCTH HedeTkoro Muoxkectea D =AUBNC
Y OTIPEJeNTUTh CTENCHb NMPHHAIIC)KHOCTH OJTHOTO AJIEMEHTa MHOXeCTBY D, ncnomns3ys aj-
redpandeckuii crnocoo.

0 1 2 3 4 5 & 7 8 9% 10
012345678 910111213141518 0123 a8 8T 8 80
x x

BapuanTt 13. Jlano 3 Heuetkux mHoxkecTBa A, B, C (3agansl nx GyHKIWUU TpUHAT-

nexHOCTH). [TocTpouTh PYHKIIUIO IPUHAIIICKHOCTH HEYETKOTO MHOKECTBA D=AuBnC
Y OMNPEJIENIUTh CTENEHb MPUHAJIEKHOCTH OJTHOTO 3JIEMEHTa MHOKECTBY D, UCnomnb3ys me-
TOJT OTPAHUYEHUM.

HA,5 uB)

012345678 9510111213141818 01234567 8 510111213141518 0 1 2 3 4 5 & 7 8 9 10
x X x

Bapuant 14. [lano 3 neuetkux MHOkectBa A, B, C (3aganbl nX QyHKIIUN PUHAI-
nexHoctu). Iloctpouts  QYHKIHUIO  TPUHAIJICKHOCTA  HEUETKOTO  MHOXECTBa

D=(AuUB)NC 4 ONPEAEIUTD CTENEHb MPUHAJIEHKHOCTA OJHOTO AIEMEHTA MHOKECTBY
D, ucnonb3ys MaKCUMHHHBIN CIIOCO0.



HA 5 H(B) 2
1 1 u(C)

01234567 8 910111213 141516
x x x

Bapwmant 15. /lano 3 HeueTknx MHOkecTBa A, B, C (3amaHpl uX QyHKIIUU IPHHA-
nexHoctu). Iloctpouts  QYHKIHIO  TPUHAIICKHOCTH  HEUETKOTO  MHOXECTBa

D=(AuB)NC 4 OIPENIeIUTh CTENEeHb NMPUHAICKHOCTH OAHOTO 3JIEMEHTa MHOKECTBY
D, ucnone3ys anredpanyeckuii cnocoo.

ulA) WE) 5
06 ] 1
05 os 038
0s 08
02 0.4 04
0,1 02 02
01 2 3 4 5 5 7 8 9 10

0123 4567 8 510111213 141516 01 2 3 4 5 85 7 8 8 10
X x X

Bapuant 16. Jlano 3 Heuetkux mMHoxkectBa A, B, C (3amanbl ux QyHKIMHM MPUHAATIEKHO-

ct). [loctpouth (QyHKIMIO MPUHAUIEKHOCTH HEYETKOTO MHOXKECTBA D=(AuB)NCy

ONPEAEIUTD CTENEHb MPUHAJICKHOCTH OJTHOTO AJIEMEHTA MHOXKECTBY D, HCTTONB3YSI METOL
OrpaHUYCHUU.

uey 5

By 2 ]
H(A, & 1
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05 0B
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- " 04
i 02 02
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O —— 0 e ——r——
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01 2 3 4 5 8 7 8 9 10

012345678 910111213141518
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BapuanTt 17. Jlano 3 Heuetkux mHoxkecTBa A, B, C (3agansl ux GyHKIWUN TpUHAT-
nexxHoctu). lloctpouth  QyHKIMIO  TPUHAAIEKHOCTH  HEUETKOTO  MHOXKECTBa

D=ANCVUB)NC y snpenenuts cTenens NPUHALIEKHOCTH OIHOTO STEMEHTA MHOKE-
cTBYy D, ncnosb3yst MAKCUMUHHBIN CITOCOO.

HIAK 2 u(B)1 2
1 | We)

08
0.8 0,8 05
06 0,6 04
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o r—T—T—Tt—T—T—T—r—T 0oF—F—Fr——— o 4

012345678 910111213141516
x X x

BapuanT 18. Jlano 3 Heuetkux mHoxectBa A, B, C (3agansl ux ¢GyHKUMU TpUHA-
aexxnoctn).  Iloctpouth  QYHKIMIO  TPUHAIICKHOCTH  HEYETKOTO  MHOXKECTBA

D=An(CUB)NC , ONpe/IeUTh CTeNEeHb IPUHAIEKHOCTH OJHOTO 2JIEMEHTa MHOKe-
cTBy D, HCTIonB3ys anrebpandeckuii crocoo.



LY H(EB)

012345678 9510111213141818 01234567 8§ 510111213141518 01 2 3 4 5 & 7 8 8 10
x X x

BapuanT 19. lano 3 Hedetkux MHOXKecTBa A, B, C (3amanpl uX QyHKIIUN TPUHAI-
nexHoct). IlocTpouth  QyHKUHMIO  OPUHAMAJIEKHOCTH  HEYETKOIO  MHOXECTBA

D=An(CUB)NC , ONpe/IENUTh CTeNeHb IPUHAIEKHOCTH OJHOTO 3JIEMEHTa MHOKE-
cTBy D, HCIIONB3Ys METO/ OTpaHUUEHHIA.

HE) >

r— T T T T e T
01 2 3 4 5 & 7 838 9 10 0 1 2 3 4 & & 7 & 9 10

0123456738 5%510111213141518
x x x

Bapuant 20. Hano 3 nedetkux MHOoXecTtBa A, B, C (3amanpl ux QyHKIIUN TpUHAI-
nexxHocTH). [locTpouTh (QYHKIUIO TPUHAJICKHOCTH HEYETKOro MHoXkectBa D =

D=An(CuB)NC 4 OIIPEJeNIUTh CTETIeHb MPUHAUICKHOCTH OJTHOTO AJIEMEHTa MHOXe-
cTBy D, ncnosnp3ys anredpandeckuii crnocooO.

u(c
ulA) u(B) 5 12

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

PI'P Ne3.
[TocTpoeHre HHTEIEKTYabHBIX CUCTEM YIIPABJICHHS TUHAMHUYECKUMU 00b-
€KTaMH Ha OCHOBE HEUYETKOM JIOTUKHU
Hamucats mporpammy, peaiu3yollyto MOCTpOeHUE HEYETKOW MOJENIU Ha OC-
HOBE U3MEPEHUI BXOJ0B M BBIXOJIOB CUCTeMbI. MoJiens JoMkHa ObITh 3a/1aHa Ha OC-
HOBE (DMKCUPOBAHHBIX MPABWI M (UKCHPOBAHHBIX HEUETKHUX MHOXECTB, 00BEKTOM
HACTPOUKH SABJISIOTCS TOJIBKO TapaMeTphbl QYHKITUN TPUHAIIICKHOCTH.

PI'P Ne4

Hamnucates nmporpamMmmy, peaau3yronlyro IreHeTHYEeCKUN alrOpUTM JIsl PeIIeHuUs
3a/1a4d ONITUMU3ALIHH.

OT4eT I0IKEH COIePKATh:

1. [lenb paboTHI.

2. IlocTaHOBKY 3a1a4H.

3. Metop penieHus 3a1auu.

4. CTpyKTYpHYIO CXEMY aJITrOpUTMA.

5. JIucTHHT IPOTPaMMBL.

6. Pe3ynbrarhl paboThl TEHETHUECKOTO aJITOPUTMBI.



7. BBIBOBI.

Hwxe n3naratorcst BApuaHThl 3a/1aHUM 1J151 BHITIOJTHEHHUS.

SAZIAHUA

1. AnnpoKCHMHPOBATh HAOOP TOYEK JIMHEHHOM QyHKIHeH: y(X)=a - X + D .

Bapuant A) Mcnions30BaTh IEI0UMUCICHHOE KOJIUPOBAHUE.

Bapuant b) Ucnonb30BaTh BEMIECTBEHHOE KOJUPOBAHUE.

2. AnmpokcUMHUpOBaTh HAOOP TOUEK SKCIIOHEHIMATBbHOM pyHKIMEeH: y(X) =a -
exp(b - x).

Bapuant A) Mcnions30BaTh 1EI0UKUCICHHOE KOJIUPOBAHUE.

Bapuant b) Ucnonb30BaTh BEMIECTBEHHOE KOJUPOBAHUE.

3. Haiiti MunmmyMm Qynxmun: y( X) = X2 +4

Bapuant A) Mcnions30BaTh IEI0UMUCICHHOE KOJIUPOBAHUE.

Bapuant b) Ucnonb30BaTh BEMIECTBEHHOE KOJIUPOBAHUE.

4. Haittu makcumyM pyskmuu: y(x) = 1/ X; X €[-4; 0).

Bapuant A) Mcnonbp30BaTh 1€JI0YUCICHHOE KOAUPOBAHHE.

Bapuant b) Ucnonbs3oBath BelleCTBEHHOE KOJUPOBAHHUE.

5. Haiitu Touxy neperu6a ¢pynkuun: f(x) = (x—1.5)% + 3.

Bapuant A) Mcnions30BaTh 1IEI0UMUCICHHOE KOJIUPOBAHUE.

Bapuant b) Ucnonb30BaTh BEIECTBEHHOE KOJUPOBAHUE.

6. Haiitn Touky nepecedenus pyHkuu ¢ ockio Ox. f(x) = In (x+1) — 2,25, X >

Bapuant A) Mcnions30BaTh 1IEI0UYKUCICHHOE KOJIUPOBAHUE.

Bapuant b) Ucnonbs30BaTh BelleCTBEHHOE KOJUPOBAHHKE.

7. CreHepupoBaTh C TOMOIIbIO FTEHETUYECKOT0 alroput™Ma ciioBo “MUP”.

8. HaiiTi ¢ mOMOIIIbIO T€HETUYECKOTO alITOPUTMa 0CO0b, T€HbI KOTOPOH COOT-
BETCTBYIOT, B popmare RGB, duoneroBomy msety (96, 96, 159).

PI'P NeS
Ha ocHoBe 3a7aHHOI YKCIIOBOM IMOCJIEIOBATEILHOCTH TPEOYETCsl MOCTPOUTH
HEHPOHHYIO CE€Th, CIIOCOOHYIO MPOrHO3UPOBATH CIEAYIOUIUI YJIEH MOCIe10BaTEeNb-
HOCTHU. B 3aBUCUMOCTH OT TOTO, KaK€ 3aKOHOMEPHOCTU NMPUCYTCTBYIOT B UCXOHOM
MOCJIEIOBATEIBLHOCTH, MOKET MOTPEOOBATHCS UCIIONIB30BATh B KAUECTBE BXOAA CETU
JUTSL Ipe/ICKa3aHus OYEPEIHOTO YieHa MOCIe0BATEIbHOCTH PA3IMYHOE KOJIUYECTBO
WU TPYIIUPOBKY MpeabIAymuX. JJisi mOCTpOeHUs YUCIOBOM MOCIEA0BATEILHOCTH
BbIOEpUTE KaKyI0-T1M00 (YHKIHMIOHAIBHYIO 3aBUCUMOCTD
PI'P Ne6
Bapuant 1. IlpocuuTtaTh 0JHY UTEpalMIO IUKIA O0yYEHHUS METOJIOM O0OpaT-
HOTO PaCIpOCTPaHEHUS OMMOKN MHOTOCIIONHOW OMHAPHON OTHOPOTHON HEUPOHHOM
CETH, COCTOSIEN U3 2 CIOEB, MPUYEM B MEPBOM CJIO€ HAXOJIUTCS 2 HEMpPOHA, a BO
BTOpOM — 1. DyHKIUS aKTUBAIUKA HEHUPOHOB ceTu - moporoas (T=0,6) pyHkIms.
B kadectBe 00yuaromieil BHIOOPKH MCIIOIH30BaTh TAOIHMIYy UCTUHHOCTH JIJISl OTiepa-
IIUU «UCKITI0YAroIee Win» (He UCIOJIH30BaTh MEPBYIO CTPOUKY TaOwuibl). CHHANITH-
YeCcKHe Beca 3a/1aTh CIy4YailHbIM 00pa3oM.
Bapuant 2. IlpocuuTtaTh 0JHY UTEpaLMIO LIUKJIA O0YyUYEHUS METOJOM 00pat-
HOT'O PacIpoCTpaHEHUs OIIMOKY MHOTOCJIONHON OMHAPHOM OJTHOPOIHON HEUPOHHOM



CETH, COCTOSLIEN U3 2 CIOEB, MPUYEM B MIEPBOM CJIO€ HAXOAMUTCS 2 HEWpOHA, a BO
BTOpOM — 1. DYyHKIIUS aKTUBALIMK HEUPOHOB ceTH - curmouaanbHas (k=1) QyHkius.
B kauectBe 00yuaroiieil BHIOOPKH HUCTIOIb30BaTh TAOIMIYy UCTUHHOCTH JJIsl Oorepa-
MM UMIUTUKAIUU (HEe MCMOJb30BaTh MEPBYIO CTPOUKY Tabiuibl). CUHANTUYECKHE
BECa 3a/1aTh CIIy4YailHbIM 00pa3oM.

Bapuant 3. IlpocuuTtaTh 0JHY UTEpaLUIO IUKJIA O0yUYE€HUS METOJOM 00pat-
HOT'O PacCIpOCTpaHEHUs OIIMOKHW MHOTOCIIONHON OMHAPHOM OJTHOPOIHON HEUPOHHOM
CETH, COCTOSIIEH U3 2 CIIOEB, IPUYEM B MEPBOM CJIO€ HAXOAUTCS 2 HEUPOHA, a BO
BTOpOM — 1. OyHKIMS aKTHBAIlUA HEUPOHOB ceTn - mHekHas (k=0,6) pyukmus. B
KauecTBe 00y4Yaromiel BBIOOPKH MCHOJb30BaTh TA0JINIy HCTUHHOCTH ISl ONIEPALIMH
«tpux lleddepa» (He ucmonb30BaTh NEPBYIO CTPOUKY TaOIHUIEI). CHHANITHYECKHE
Beca 3a71aTh CIy4yailHIM 00pa3oM.

Bapuant 4. IlpocunTtaTh OJHY UTEpAlHIO MUKJIA O0yUYCHUS METOJOM 00pat-
HOT'O paclpOoCTPaHEeHUs OMMOKN MHOTOCIIONHOW OMHAPHOW OTHOPOIHON HEMPOHHOM
CETH, COCTOSAUIEH U3 2 CIOEB, IPUYEM B IIEPBOM CJIO€ HAXOAUTCS 2 HEMpPOHA, a BO
BTOpOM — 1. DYHKIUS aKTUBAIMU HEHPOHOB CETU — TUIMEPOOTUYECKUN TAHTEHC
(k=1). B xauectBe oOyuaroiieil BHIOOPKH MCIIOIH30BaTh TAOJIUIy UCTUHHOCTU IS
ornepanuu «ctpeinka [lupca» (He ucmnonb30BaTh MEPBYIO CTPOUKY TaOuIbl). CHHAMN-
TUYECKHUE BECA 3a/1aTh CIIy4allHbIM 00pa3oM.

Bapuant 5. IlpocuuTtaTh 0JIHY UTEpalUIO IIUKJIA O0yUYE€HUS METOJOM 00pat-
HOT'O PacIpOCTPaHEHUs OMMOKN MHOTOCIOMHOM OMHAPHOW HEOAHOPOIHON HEUPOH-
HOW CETH, COCTOSINIEN U3 2 CIIOEB, MPUYEM B IIEPBOM CJI0€ HAXOAMUTCSA 2 HEWPOHA U
UCIIOJB3YyeTCsl curMounanbaas ¢pyukius aktuanuu (k=0,9), a Bo BTopom — 1, no-
poroBas (T=0,7). B kaudectBe oOyd4aromieil BBIOOPKH MCIOJIb30BAaTh TaOJIMUILy UC-
TUHHOCTH JJI ONEPALMK «MCKIIIOYAIOIIee UIn» (HE UCIOIb30BaTh MEPBYIO CTPOUKY
Tabauibl). CHHANTUYECKUE BECa 3a/1aTh CIIy4YalHBIM 00pa3oM.

Bapuant 6. IlpocuuTaTh OHY UTEpALMIO LIUKJIA O0yUYE€HUS METOJAOM 00pat-
HOTO PacIpOCTPaHEHUS OMIMOKN MHOTOCIIONHOW OMHAPHOW HEOJIHOPOIHON HEMPOH-
HOM CETH, COCTOAIIEH U3 2 CI0EB, MPUYEM B MEPBOM CJIOE€ HAXOAMUTCS 2 HEUpOHA U
ucrosib3yercs tunerinas Qynkius aktuaiuu (k=0,5), a Bo Bropom — 1, curmou-
nanpHas (k=0,7) ¢ynkiusa. B kadecTBe oOyuaroiiell BHIOOPKU UCIOJIB30BATh Ta0-
JIUILYy UCTUHHOCTH ISl ON€palii UMIUTMKALMK (HE UCIIOIb30BaTh MEPBYIO CTPOUKY
Tabnuibl). CHHANITHYECKUE Beca 3a7aTh CIIyYaiHBIM 00pa3oM.

Bapuant 7. IlpocuutaTh 0JHY UTEpALMIO IIUKIA OOYUYEHHUS] METOJOM 00pat-
HOTO PacnpoCTpaHeHHs OMMOKH MHOTOCIOMHON OMHApHOW HEOAHOPOJAHOM HEUPOH-
HOM CETH, COCTOAILEH U3 2 CIOEB, MPUYEM B IMEPBOM CJIO€ HAXOAMUTCS 2 HEUpPOHA U
ucrnojs3yercs noporopas Gpynkuusi aktuanuu (T=0,4), a Bo BTOpoMm — 1, TuHEH-
Has (k=0,6) dynkuusa. B kauectBe oOyyaronieil BBIOOPKH UCIIOIb30BATh TAOIUILY HC-
TUHHOCTH Juist onepaunn «wtpux Ileddepa» (He ncnonb30BaTh MEPBYIO CTPOUKY
Tabauibl). CHHaNTHYECKUE BECa 3a/1aTh CIy4alHBIM 00pa3oMm.

Bapuant 8. IlpocunTtaTh 0JHY UTEpalMIO ITUKJIA OOYYSHHUS METOJIOM O0OparT-
HOTO PacHpOCTpPaHEHUS OMMMOKN MHOTOCIOWHON OMHApPHOW HEOAHOPOJIHON HEUPOH-
HOM CETH, COCTOAIIEH U3 2 CI0EB, MPUYEM B MEPBOM CJIO€ HAXOAMUTCS 2 HEUpOHA U
ucrnosib3yercst moporoBas pyukmus aktuBanuu (T=0,6), a Bo BropoMm — 1, rumep-
6ommueckuii Taarenc (k=2). B kadectBe o0yuaromieil BEIOOPKH UCTIOIB30BaTh TA0-
JULy UCTUHHOCTH JUIsl omepauuu «crpenka Ilupca» (HE HMCHoap30BaTh MEPBYIO
CTpouKy Tabmuibl). CHHaANTHYECKUE Beca 3aJ1aTh CIy4yallHbIM 00pa3oMm.



Bapuant 9. Ilpocunrtars OqHYy UTEpaIMIO LHMKJIA O0yYEeHUs] METOAOM 00part-
HOTO pAacClpOCTPAHEHUs] OMIMOKM MHOTOCIOMHON aHaJIOroBOM HEOJIHOPOIHOM
HEUPOHHOM CETH, COCTOSINIEN M3 2 CIIOEB, IPUYEM B IEPBOM CJIO€ HAXOIUTCH 3
HelpoHa, a BO BTOpoM — 2. OyHKIIUSA aKTUBAIIUU HEUPOHOB ceTu - nuHelHas (k=0,6)
bynkuus. CuHanTHYeCKUe Beca U 00yYarollyl0 BBIOOPKY 3aJaTh CIIy4ailHbIM o0Opa-
30M (HE HYJIH).

Bapuant 10. IIpocuutaTh 0AHY UTEpaIUIO IIUKJIA 0OYYEHUSI METOI0M 00pat-
HOTO PaCHpOCTPaHECHUs OMIMOKKA MHOTOCIOMHOM aHaJloroBOM HEOJHOPOIHOM
HEHMPOHHOM CETH, COCTOSIEH M3 2 CJIOEB, MPUYEM B IIEPBOM CJIO€ HAXOAUTCS 3
HEWpOHa, a BO BTOpoM — 2. OyHKIHS aKTUBAMA HEUPOHOB CETU - CUTMOUAJIbHAS
(k=1) ¢pynakmusa. CuHanTudeckue Beca U 00yJaroIyr0 BIOOPKY 33/1aTh CITy4aiHBIM
o0Opa3oM (He HyJIH).

Bapuant 11. IlpocuutaTs OHY HTEpAIUIO MUKJIA 0OYICHHUS METOIOM 00paT-
HOTO pPaCIpOCTPAaHEHUS] OUIMOKHM MHOTOCIONHON aHaJIoroBOM HEOIHOPOIHOMN
HEUPOHHOM CETH, COCTOSINIEN M3 2 CIIOEB, IPUYEM B IEPBOM CJIO€ HAXOAUTCS 3
HEWpOHA, a BO BTOpoM — 2. DyHKIHS aKTUBAIlMM HEHPOHOB CETH - MOPOroBas
(T=0,65) dyukuus. Cunantuyeckue Beca U 00ydarolryro BEIOOPKY 3a7aTh CIydai-
HBIM 00pa3oM (HE HYJIN).

Bapuant 12. IIpocuutaTh 0JHY UTEpaIUIO IUKJIa 0OYYEHUS METOJI0M 00pat-
HOTO pAacCMpOCTPAHEHUsS] OMIMOKM MHOTOCJIOWHON aHaJIOrOBOM HEOJIHOPOIHOM
HEHUPOHHOM CETH, COCTOSIEH M3 2 CJIOEB, MPUYEM B IEPBOM CJIO€ HAXOAUTCS 3
HEWpoHa, a BO BTOpoM — 2. OyHKIMS aKTUBAIMU HEHPOHOB CETU — rUnepOoInye-
ckuii Tanrenc (k=3) ¢pynkuus. CuHanTHYECKHE BEca U 00y4Jarolyto BHIOOPKY 3a7aTh
CIIy4yaliHbIM 00pa3oM (He HYJIH).

Bapuant 13. IIpocuuTaTh 0AHY UTEpaALMIO LIHKJIA OOYYEHHUSI METOIOM 00pat-
HOTO pPaCIpOCTpPaHEHUs OIIMOKM MHOTOCJIOMHON aHajJoroBOM HEOJHOPOIHOM
HEUPOHHOM CETH, COCTOSINIEM M3 2 CIIOEB, IPUYEM B IIEPBOM CJIO€ HAXOIWUTCS 2
HEWpOHA U UCTIONB3yeTcs curMouaanbHas hyHkuus aktuBaimu (k=0,9), Bo BTOpoM
— 2, noporoBast (T=0,7). CunanTudyeckue Beca M OOYy4YaIONIyI0 BHIOOPKY 3a7aTh
CITy4aiiHBIM 00pa3oM (He HYJIH).

Bapuant 14. TIpocuutaTh 0JHY UTEpAIUIO IIHKJIAa 0OYYEHHUS METOJIOM 00pat-
HOTO PACIPOCTPAHEHUS] OMIMOKM MHOTOCJIOWHON aHAJIOrOBOM HEOJIHOPOIHOM
HEUPOHHOM CETH, COCTOSINIEN M3 2 CIIOEB, IPUYEM B IEPBOM CJIO€ HAXOJAUTCS 2
HEHpPOHA M UCTIONIb3yeTcs JInHelHas ¢pyHkuus aktuBanuu (k=0,5), Bo BTOpoM — 2,
curmouganbHas (k=0,7) dbynkuus. CuHanTuyeckue Beca M 00ydarolryro BBIOOPKY
3a/1aTh CIy4alHbIM 00pa3oM (He HyJIH).

Bapuant 15. IIpocuutaTh 0AHY UTEpaLMIO LKA 00YYEHHUS] METO0M 00pat-
HOTO pPaCIpOCTpPaHEHUs OIIMOKM MHOTOCIONHON aHaJIoroBOM HEOIHOPOIHOMN
HEUPOHHOM CETH, COCTOSINIEN M3 2 CIIOEB, IPUYEM B IEPBOM CJIO€ HAXOIWUTCS 2
HEHpOHa U ucnoJib3yeTcs noporosas GpyHkuus aktuauuu (1=0,4), Bo BTopom — 2,
muHenHas (k=0,6) ysakmus. CuHanTUYecKre Beca U 00y4arolryto BRIOOPKY 3a71aTh
CITy4aliHBIM 00pa3oM (He HYJIH).

Bapuant 16. IlpocuutaTh 0HY UTEpAIUIO MUKJIA 0OYYSHHUS METOJIOM 00paT-
HOTO PpACIPOCTPAHCHUS] OIMIMOKKM MHOTOCIOWHON aHaJIOTOBOW HEOJHOPOIHOM
HEUPOHHON CETH, COCTOSINIEN U3 2 CIIOEB, MIPUYEM B IEPBOM CJIO€ HAXOAUTCS 2
HEelpoHa U ucnoib3yeTcs noporosas pynkuus aktuauuu (T=0,6), Bo BTopom — 1,
runepoosmueckuit TanreHc (k=2). CunanTuueckue Beca M 00y4Yarollyro BHIOOPKY



3a/1aTh CIy4allHbIM 00pa3oM (HE HYJIH).

Bapuant 17. IIpocuutaTh 0OAHY UTEpaLUIO LKA 00YYEHHUSI METOI0M 00pat-
HOT'O PacIpOCTpaHCHUS OIIMOKY MHOTOCJIONHON OMHAPHOM OJTHOPOIHON HEUPOHHOM
CETH, cocTofAleld u3 3 CI0€B, UCIONB3YIOUIEH MOPOroBYI0 (DYHKIIMIO aKTHBALUU
(T=0,5), B mepBoM cioe 2 HeipoHa, BO BTOPOM — 2, B TpeTheM - 1. CuHanTuyeckue
Beca M 00yYaroIIy0 BEHIOOPKY 3a1aTh CIy4YalHBIM 00pa3oM (He HYJIH).

Bapuant 18. IIpocuutaTh 0AHY UTEpalUIO IIUKJIAa 00yYEHUST METOI0M 00pat-
HOTO PaCIpPOCTPAHECHUS OMMMOKN MHOTOCIIONHOW OMHAPHON OTHOPOTHON HEUPOHHOM
CETH, COCTOAIIEH W3 2 CIOEB, MCIIONB3YIONIEH MOPOTOBYIO (DYHKITMIO aKTHBAIMH
(T=0,5), B mepBoM cioe 3 HelipoHa, BO BTOpoM — 1. B kadecTBe 0Oydaromieit BRIOOpKH
WCITIOJIB30BaTh Ta0IMIy UCTUHHOCTH i1 X1 —X2&X3 (He MCHob30BaTh MEPBYIO
CTpouKy Tabmuilel). CHHaANTHYECKUE Beca 33/1aTh CIy4allHbIM 00pa3oM.

Bapuant 19. IIpocuntaTh 04HY UTEpaIUIO IIUKIIA OOYYEHUSI METOIOM O0OpaT-
HOT'O paclpoCTPaHEHUs OIMOKN MHOTOCIIONHON OMHAPHOW OTHOPOIHON HEMPOHHOM
CETH, COCTOAIIEH U3 2 CIIOEB, UCTIOIB3YIONIEH CUTMOUJATBHYIO (DYHKITUIO aKTHBAIIUH
(k=0,5), B nmepBoM cioe 3 HelipoHa, BO BTopoM — 1. B kauecTBe oOydaronieit BBIOOpKH
UCIIOJIB30BaTh Ta0UIly UCTUHHOCTH 1751 (X1—X2)&X3 (He ucnoib30BaTh NEPBYIO
CTpouKy Tabmuilel). CHHaANTHYECKUE Beca 3a/1aTh CIIy4yalHbIM 00pa3oMm.

Bapuant 20. IIpocuutaTh 0JHY UTEpAIUIO IUKJIA 0OYYEHHUS METOJI0OM 00pat-
HOTO pAacCMpOCTPAHEHUsS] OMIMOKM MHOTOCJIOWHON aHaJIOrOBOM HEOJIHOPOIHOM
HEUPOHHON CETH, COCTOSIEN M3 3 CIIOEB, NMPUYEM B TEPBOM CIIO€ HAXOAUTCA 2
HEHWpPOHA U UCIOJIb3yeTcsl moporoBas ¢Gyukmus aktuBanuu (1=0,6), Bo BTopom — 2,
runiepoosmueckuit TaureHc (k=2), B tperbem 1, nuneitnas (k=0,7). Cunantuue-
CKHE Beca U 00yUaronlyro BEHIOOPKY 3a71aTh CIy4YaiiHbIM 00pa3oM (HE HyJIH).

PI'P Ne7.
3ananue 1. Berauciauts BeixoaHou curaan HC Xondunga ¢ yaerom nepexo-
HOTO MpoIIecca.

Bapuanr 1 Bapuant 2
06 06 06 Bx
06 pazert pazert Nel  pasery Ne2 0]l
azerg Nel Ne2 q
BapuanT 3 Bapuant 4
06 06 06 06 Bx
aser Nel asery No2 iaseu Nel aser| No2 on
Bapuant 5 Bapuanr 6
00 0) Bx 006 0) Bx




Bapuant 7
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006 O
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Ne2

A

006

paszery
Nel
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E
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Bapuant 17
00 O
pasery Opaszerl Bx
No2 ol

Bapuant 19
06 O
pazen Opazery Bx
Nol No2

Bapuant 18
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Bx
o

006
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I'P Ne8

C nmomomipl0 MHCTpYMEHTANBHBIX cpenctB cuctembel MATLAB npoussectn
UJICHTU(PUKAINIO 33]JAHHOT0 OOBEKTA U CHHTE3 HEHPOpETyIsiTopa JIJisi 3TAJIOHHON MO-
JIeNH, 3aJaBas Pa3IMYHbIE aJrOPUTMbI OOYYEHHSI U BapbHpys 00beM 00ydarolero
MHOKECTBA, YACIO HEUPOHOB B CKPBITHIX CIIOSIX.

Kpurepuu ouenku:

Ounasn u ouno-3a04nasn gopma

1 cemecmp
Ouenounvie cpeocmea | Kon-eo Min, éannoe Max, oanio06
(6azoewtit ypo- (noeviuennwlit ypo-
6€Hb) 6€Hb)
PI'P 4 15 25
Hmovzo: 60 100

Ounas u ouHo-3a04Hasn gopma

2 cemecmp
Ouenounsvte cpeocmea | Kosn-6o Min, éannoe Max, oannoe
(6a3zoewlit ypo- (noeviuennulit ypo-
6€Hb) 6€Hb)
PI'P 4 9 15




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKUil XMUMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusmain)
(enepanbHOro rocy1apCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOTO YUPEKICHHUS
BBICILIET0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxkynvmem T
Kadgheopa NCT

Hamnpasnenue nmoaroroku: 27.03.04 YpapieHue B TEXHUUYECKUX CHCTEMaX
[Tpoduns/mporpamma; CUCTEMBI M CPEJICTBA AaBTOMATU3AIUN TEXHOJIOTHICCKUX TIPO-
1[ECCOB

Cemectp___ 7

DK3aMEHAIMOHHBIN TECT (IPUMEPHBIi)
no aucuumiuHe (Monyno) b1.B.11 MHTennexTyanbHbple TEXHOIOTMH B CUCTE-
Max yIpaBJIE€HUs

BapuanTt Nel
1. YUTo mOHUMAIOT MO HHTEJLJIEKTOM?
a) CIOCOOHOCTH OBICTPO M MPABUIILHO PEIIaTh MaTEeMAaTHYECKUE 3aaUl
0) cocoOHOCTH YeIOBEeKa MPUHUMATh ONTUMAIBHOE PEIICHUE U3 MHOXKECTBA J0-
MyCTUMBIX aJIbTEPHATUB
B) CIIOCOOHOCTH OCMBICIIEHHO MpPHOOpETaTh, BOCIPOU3BOIUTH M HCIIOJIH30BATH
3HAHUS
I') ONpPEACICHHBIN CIIOCOO MBITIUICHHUS, CBOMCTBEHHBIN TOJIBKO YEIIOBEKY
2. HanpaByieHne UCKYCCTBEHHOI0 MHTE/LIEKTA, KOTOPOEe 3aHMMAeTCsl MO/e/IM-
POBaHUEM CTPYKTYPbI H CBOICTB IOJIOBHOT0 MO3ra
a) HeWpoKuOepHEeTHUKa
0) KubepHeTHKa «OeNoro SIIMKa
B) OMOHUKaA
r) KMOEPHETUKA «YEPHOTO ALK
3. Kakue TUNIBI IKCIIEPTHBIX CHCTEM ellle He CO31aHbI?
a) HEUYETKHUE IKCIIEPTHHIC CUCTEMBI
0) PKCIEePTHBIC CUCTEMBI-JIUIEPHI
B) MApPTHEPCKUE IKCIIEPTHBIE CUCTEMBI
T) «MSTKHAE» IKCIEPTHBIC CUCTEMBbI
4. JKcnepTHbIE CUCTEMbI NMPEIHAZHAYEHBI I ...
a) M3BJICUCHUS 3HAHHM Yy DKCIIepTa
0) permeHus HeopMaITM30BaHHBIX U IJI0X0 (hOPMaIM30BaHHBIX 33124
B) OOIICHUS PKCIIEPTOB C OOBIYHBIMH T10JIH30BATEIIIMHU
r) peuieHus GopMaIn30BaHHbIX 3a/1a4



5. I'naBHBIH KOMIIOHEHT, 00513aTEeJIbHO PUCYTCTBYIOLIUI B cOcTaBe JII000i IKC-
MEPTHOM CUCTEMBbI
a) 0aza 3HaHUM
0) 6a3a TaHHBIX
B) MOJyJIb COBETOB U OOBSICHEHUI
I') MOJIYJIb MPUOOPETEHUS 3HAHUM
6. OcHoBHasi GyHKIUS HHKEHEPA M0 3HAHUAM NPHU pa3padoTKe IKCNEPTHOI CH-
CTEMBbI
a) W3BJICKATh 3HAHUA Y DKCIIEPTa U TIEPEIaBaTh UX MPOTPAMMUCTY B (hOpPMaIIA30-
BaHHOM BHUJIE
0) TOMOYb OCO3HATH AKCIIEPTY, YTO OH JACHCTBUTEIHHO SBIISETCS KPYIHBIM CIIC-
AAJIMCTOM B JIAaHHOM 00JacTu
B) c(OpPMYIUPOBATh CUCTEMY MPABWJI MPHUHATHS PEIICHUNA HA OCHOBE CBOETO
OTIBITA ¥ UHTYUIIHH
I') ONpEeNeInTh aIeKBaTHOCTh CHOPMHUPOBAHHOM 0a3bl 3HAHUH
7. CTparerusi, o3BoJISIONIAs ABTOMATHYECKHU MOJYy4YaTh 3HAHUS U3 JJAHHBIX
a) M3BJICYCHUE 3HAHUU
0) mpuoOpeTeHNe 3HaHMM
B) (opMUpOBaHKE 3HAHUHN
r) oOHapy>KeHHE 3HAHUUN
8. OcHOBHOe Ha3HaAYeHHE MO/IeJTU MPeACTABJIEHUs] 3SHAHU
a) OIICHKAa IMPABWJIBHOCTH PACCYKICHHHA HDKCIIEPTa MPU PEIICHUH MM BaKHBIX
MPAKTUICCKUX 3aa9
0) Mozens IPeICTaBICHNUS 3HAHUH — 3TO OCHOBHOM SI3BIK OOIIEHUS WHKEHEPA 110
3HAHMSM C DKCIIEPTOM
B) YNPOIICHUE B3aUMOJCHCTBUS IKCIIEPTHOW CUCTEMBI C IKCIIEPTOM B TIpoIIecce
npUOOpETEHUS 3HAHUI
r) dhopmanuzaius 3HaHUW JIJIST UCTIOJIB30BAHUS UX B MEXAHM3MaxX JIOTUYECKOTO
BBIBOJIA DKCIIEPTHBIX CUCTEM
9. Kakas u3 MojeJiei npeacTaBjieHnsi 3HAHUN MOJy4MWsIa HauboJIblee pacnpo-
CTpaHeHHe B IKCNEPTHBIX cucTeMax?
a) ¢peitmMoBasi MOJIETTh
0) MoJeIh CEMaHTHYECKOMN CeTH
B) IPOJIYKUHMOHHAs MOJEIIb
I') JaHHBIC MOJCIIM MPEACTABJICHHUS 3HAHUH B paBHOW CTEICHU WCIOJIB3YIOTCS B
0a3ax 3HAHUH HKCIEPTHBIX CUCTEM
10. Crpareruu, mo3BoJjsiioline MOBBICUTH 3P PEeKTUBHOCTH JOTHYECKOTO BbI-
BO/Ia TIPH NMOUCKe peleHus 3a1a9u
a) TpsSMOM U OOPATHBIN BHIBOJ
0) BBIBOJI, yIIPABJISICMbIN aHTEIICICHTAMU U KOHCEKBEHTAMHU
B) IMOHUCK BBEPX U BHU3
I') TIOWCK B TUIyOMHY U B ITUPUHY
11. Ilpm 3a0aHMM HEYETKOr0 MHOKECTBA B BHIE{X,.;(X)}BTOPOH 3JIEMEHT

omnpenessieT

a) MPUHAIEKHOCTh WIM HENPUHAIJIE)KHOCTh DJIEMEHTOB X HEUETKOMY MHOXE-
CTBY A



12.

13.

14.

15.

16.

17,

18.

0) cTeneHb MPUHAIICKHOCTH FJIEMEHTOB X HEYETKOMY MHOXECTBY A
B) OIICHKY a/IeKBaTHOCTH C()OPMHUPOBAHHOTO HEYETKOTO MHOKECTBA
I') BO3MOXHOCTh YYacCTHs 3JIEMEHTOB X B MPOIECCE JIOTHYECKOTO BBIBOJIa HAJ| HE-
YETKUM MHOXECTBOM A
Kakasi onepauusi HaJl He4eTKUMH MHOKeCTBAMHU He UMeeT CMbICJIA MPHU-
MEHHUTEJbHO K YeTKHM MHOKeCcTBam?
a) 00bEeIMHCHUE
0) mepeceueHue
B) JOMIOJIHEHUE
I') BO3BEJICHUE B CTCIICHb
YTo moJiy4ynuTcsl B pe3yJibTaTe BO3Be/leHUsI B KBAJPaT HEYETKOI0 MHOKe-
CTBA «KpacuBasi 1eBylIKa»?
a) HEYETKOE MHOXKECTBO «HE OYCHBb KPacUBas JEBYIIIKA)
0) HEYETKOE MHOXECTBO «OYEHb KpacuBas JEBYIIKa»
B) HEYETKOE MHO>KECTBO «OUYEHBb HE KpacuBas JEBYIIIKa»
I') HEYETKOE MHOXKECTBO «HE KpacHBasi JCBYIIIKa»
B BbicKa3bIBAHUM «4eJIOBEK BHICOKOTO POCTa» MOHATHE «POCT» - 3TO ...
nepeMeHHasl, a KBbICOKHID) - ...
a) JIMHTBUCTUYECKAsl, HEUETKAas
0) HedeTKasi, JMHTBUCTUYECKAS
B) HEUETKas, YeTKast
T') BXOJHAsI, BBIXOIHAS
JlJ1s1 KaKoii Mo/IeJ T HeYeTKOr0 BLIBO/IA YeTKOe 3HAYeHHe NePpeMeHHOi BbI-

a,z, +a,l,
BO/Ia HAXOJUTCS KaK B3BelIeHHoe cpeaHee z1 u z2, T.e. mo ¢popmy.ae * T a,
a) MOJIeTTb HEYETKOTO BhIBOIa MamManu
0) Mozens HeYeTKOTO BbiBoIa CyreHo
B) MOJIEJb HEUETKOro BbiBoAa [{ykamoTo
') AJi BCeX MEPEUUCICHHBIX MOENe
IIpumep HeyeTKOro NPOAYKUMOHHOIO MPABUJIA
a) ECJIM x ectb A TO y ectb B
0) Eciu uaer noxab, To HYy>KHO B3SITh 30HT
B) Ecnu yenoBek Oorathlii, TO €ro 3apruiata BbICOKas
r) Ecnu gonro Mmydutbcst 4T0-HUOY b TTOTYUUTCS
B uem 3akiouaercs npoueaypa nedaszudpuxkanumn?
a) TOMCK ONTUMAJIbHOTO PEIICHUS 3aa4l METOIAMU HEYETKOU JIOTHKHU
0) moJydeHHe YETKOTO aHajora HEeYeTKOTO MHOXKECTBA
B) IMOJY4YEHHE HEYETKOIO aHAJIOra YeTKOIO MHOKECTBA
r) mpeoOpa3oBaHre MPOCTOTO MPOAYKIIMOHHOTO MPaBWia B HEUETKYIO MPOIYK-
107000)
Metoa nedazzupuxanuu
a) METOJl TPaIMEHTHOTO CIyCKa
0) MeToJ MaKCUMAaJIbHOT'O MPaBAONOI00MS
B) METO/I IIEHTPA THKECTH
r) MeToj npo0 U omuOoK



19. KakoB Oyaer pe3yJibTAaT HEYETKOr0 JOTHYECKOr0 BbIBOJA HA MOJeJIH
MamaaHu, ecJIM Ha BXO/ HEYEeTKOM CUCTEMbI OCTYIAET YeTKasA HHGopManus
H HA BbIXO/Ie He UCIO0JIb3yeTCH npoueaypa nedassupuxkanum?
a) 4eTKOE€ MHOXECTBO
0) HEYeTKOEe MHOXKECTBO
B) YETKOE YHCJIIO
I') IMyCTO€ MHOXKECTBO, TaK Kak 0e3 aedaz3udpukaiii HeBO3MOKHO MOJTYYUTh BbI-
XOJIHOU pe3yJIbTaT
20. OObeaquHeHNE HEYETKHUX MHOKeCTB A U B, onpe/ie/ieHHbIX HA YHUBEPCAJIb-
HOM MHOsKecTBe X eCTh HeueTKoe MHO:KecTBO C, onpenensieMoe Ha X Kak:
a) He00=mintu, (0, 4 (00} ¥x e X
6) () =a(X)- 1 (x), VX & X
B) 4(0)=1-x(9, vxeX
ry H09=maxtu, (), s ()} ¥xe X
21. Kakasi U3 HUKenepevyucJeHHbIX HelipOHHBIX ceTell ecTh ceTh ¢ o0pat-
HbIMU CBSAI3SIMHU?
a) ceTh XeMMHUHTa
0) cerb KoxoHnena
B) BbIXOJHAas 3Be3na ['poccoepra
I') paJuKaibHO-0a3UCHAs CETh
22. Kakyio pyHKIHIO He MOKeT PellIuTh OHOCJI0HHAS HeHPOHHAS ceTh?
a) JIOTHYECKOE «HE»
0) JIOTMYECKOE «UCKITIOYAIOIIEe T
B) JIOTUYECKOE «HJIN»
I') JOTHYECKOE «H»
23. Kakoii MeTOJ JIEXKHUT B OCHOBE AJITOPUTMA 00PATHOI0 PacnpoCcTPaHeHHs
OLIMOKHM ISl 00y4YeHHs] MHOTOCJIOHOM HePOHHOM ceTn?
a) METOJ «BbDKMBAET CUIIbHEUIIIHIN
0) MeTOJ TJIaBHBIX KOMIIOHEHT
B) METOJ «pa3feisiii U BIaCTBYI»
r') METOJ IPaJIu€HTHOTO CITyCKa
24. Ilpu nmoaroroBke o0y4arouieil BLIOOPKH )i 00yUeHUs] HEHPOHHOM ceTH
NMPOTrHO3UPOBAHUIO UCIIOJIb3YETCH METOJ CKOJIb3M1ero okna. Ha uro Biausier
napaMeTp «IIMPHUHA OKHA» B TaHHOM MeTojae?
a) Ha YUCJIO CKPBITHIX CI0€B HEUPOHHOU CETH
0) Ha KOJIMYECTBO BHIXOAHBIX HEHPOHOB
B) Ha KOJINYECTBO HEMPOHOB B CKPHITOM CJIO€
I') Ha KOJIMYECTBO BXOJIHBIX HEHPOHOB
25. Kakoe onpeesneHne xapakrepusyeT NOHATHE FTeHETHYECKOT0 ajJiropurma?
a) ['A —9T0 0IMH U3 METOJI0OB 00YUEHUSI MHOTOCIIOMHBIX HEUPOHHBIX ceTel
0) I'A —»3TO anropuT™m, UCIOJIB3yEMbIH B IPUPO/IE B IIPOLIECCE ECTECTBEHHOM 3BO-
JTHOUUA
B) 'A — 3T0 MeToA CillyyallHOTO HaMpaBJIEHHOTO MOUCKA PEIICHUS] ONTUMHU3AIIH-
OHHBIX 3a/a4
r) 'A — 370 MeTO/, MO3BOJSAIOMMIA OBICTPO HAXOJIUTH PEIICHUE MHOTOIKCTpE-
MaJIbHBIX 33/1a4



OCHOBHOHM KOMIUIEKT TECTOBBIX IK3aMEHALIMOHHBIX 33JJaHUI HAXOJUTCS B MO-
TyJTHHON 00BEKTHO-OPUEHTUPOBAHHON AUHAMUUYeckoi yueoHou cpene — MOODLE
(https://moodle.nchti.ru/).

MaxkcuManbHOe KonnuecTBo 6amoB 3a TectupoBanue 40. TectupoBanue mpo-
BOJIUTCA B CPEE MEKTPOHHOIO TECTUPOBaHMs. BaHK TECTOBBIX 3a/laHUN COJAEPIKUT
250 BonpocoB. Beibopka [1st TECTUPYEMOTO COAEPHKUT 25 BOIPOCOB MO TEMAM, I'€He-
pPUpPYEMBIX CIIy4alHbIM 00pa3zoM. PopMbI 3aJaHUI: 3aKPBIThIE, OTKPBITHIE, HA YIIOPS-
JIOYEHHE, HA COOTBETCTBHE. TeCTOBBIE 3aaHUs COAEPKAT TEOPETUUECKUE BOIIPOCHI,
pacyeTHbIE U AHATMUTHYECKHUE 3aJaHUs.

Pesynbratel TectupoBaHusa otoOpaxarorcs B 100 OamnpHOM mikanme. s
YCHEUIHOTO MPOX0KICHUS TECTUPOBAHUS HEOOX0IUMO ciaTh TecT Ha 60 6ay u 60-
nee. Jlanee momydeHHbIe OaJJIb IEPECYUTHIBAIOTCS B 40 OaTbHYIO IIKATTY:

bannet BPC = Bamel 3a TectupoBanue / 100 * 40.
Kpurepuu ouenkn

No OuenovHoe cpea- KonmuectBo 0aiioB
/11 CTBO MuHUMaJIbHOE MakcuMansHOE
1 DK3aMeHallMOHHBIN 24 40

TECT



https://moodle.nchti.ru/
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