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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH HaxoIuTh, (GOPMYIUPOBATh M PEIIaTh aKTyaIbHbIC MPOOJIEMBI TPUKIIATHOM
MaTeMaTHKH, pyHIaMeHTanbHON HH)OPMATHKH U HHPOPMAITMOHHBIX TEXHOJIOTUI
N]I-1 O6nanaer pyHIaMeHTaIbHBIMU 3HAHUSIMHU B 00JIaCTH MAaTEMaTHICCKUX U
€CTECTBEHHBIX HAYK, TEOPUH KOMMYHHUKALIUNA
N]I-3 leMOHCTpUPYET MPAKTUYECKUI OMBIT PabOTHI C PEIICHUEM MaTEMaTHYECKHUX 3a]1a4 1
MPUMEHSIET €ro B TPO(EeCCUOHATLHOM NeSTEIIbHOCTH

2. OIIK-3 CriocoOeH MpoBOIUTh aHAJIU3 MaTEeMAaTHYECKUX MOJIEIICH, CO3/1aBaTh HHHOBAIITMOHHBIC
METO/Ibl PEIICHUSI MPUKIIAIHBIX 3a7a4 MPOPECCUOHAITBHON AESTEILHOCTH B 00JIaCTH
WH(POPMATUKK U MATEMATHYECKOTO MOJICTUPOBAHUS
N1-1 AHanu3upyeT METOIbl TEOPUHU aJITOPUTMOB, METOIbI CHCTEMHOTO M MPUKJIATHOTO
IIPOrpaMMHUPOBaHUs, OCHOBHBIC TTOJIOKEHUS U KOHIICIIIIUKA B 00JIACTH MaTEeMAaTHYECKHUX,
UH(OPMAITMOHHBIX 1 UMUTAIIMOHHBIX MOJIEIICH
NJ1-2 Pa3pabaTeiBaeT U aHAIM3UPYET MaTEMaTHUECKUE MOJICTH MPUKIIAIHBIX 3a/1a4

1 BKIIFOYACT:

JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzanmu: KommnerorepHoe 3aganue
1. UucTpyMeHTaNbHBIE CPEeICTBA AJI MPUMEHEHUS U UCCIIEIOBAHUS TEHETHUECKUX
anroputmoB (JIaboparopnas padoTa)
2. UccnenoBanue anropuTMoB 00ydeHHUs MCKYCCTBEHHBIX HEUPOHHBIX ceTeil (JlabopaTopHas
pabora)
3. IIpoexTpoBaHNE UCKYCCTBEHHBIX HEMPOHHBIX CETEH sl pEIIeHUS 3a/1a4 Pa3TUIHbIX
tunos (JlabopaTopHas pabora)
4. TIpoeKTUpOBaHUE CUCTEM HEUETKOTO JIOTMYECKOTO BbiBOIa. Anroputm Mamdani
(JTaboparopnas paboTa)
5. IIpoexTupoBaHNUE CUCTEM HEYETKOTO JIOTUYECKOTO BBIBOIA. ANTOpUTM Sugeno
(JTaboparopnas paboTa)
6. Perienue 3aa4 aHanu3a JaHHBIX HA OCHOBE MpeEIeIeHTHRIX MeTo10B (JlabopaTopHas
pabora)

BPC nucuuIInHbI

1 cemectp
Beca KoHTpOIBHBIX MeponpHsITHiL, Y0
Pas e AMCLHTLTHHBI Nupnexc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpok KM: 4 6 8 12 14 16

DJIEeMEHTHI TEOPUU MATKUX BBIYUCIECHUN U
HEYETKOU JIOTUKH




DJIEeMEHTHI TEOPUU MATKUX BBIYUCIICHUN U

. + +
HEYETKOM JIOTUKU
OBOJIIOIMOHHOE MOJICJIMPOBAHUE U
T€HETUYECKUE aJITOPUTMBI
OBOJIIOLMOHHOE MOJIEINPOBAHNE U +
T€HETUYECKUE aJITOPUTMBI
AnmnapaT UCKyCCTBEHHBIX HEMPOHHBIX CETel
AnmnapaT UCKyCCTBEHHBIX HEMPOHHBIX CETel + +
Mertoapl U cpeicTBa UHTEILIEKTYaIbHOTO
aHaJIM3a JaHHBIX
Mertoapl U cpecTBa UHTEIUIEKTYaIbHOTO +
aHaJIM3a JaHHBIX
Bec KM: | 20 10 20 20 10 20

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIIK-1 N-lomx-1 Oobnanaer | 3HaTh: WHcTpyMeHTabHbIE CPEICTBA ISl IPUMEHEHUS U UCCIIETOBAHUS
byHAaMeHTaTbHBIMU COBPEMEHHBIE METO/IbI reHeTHYecKuX anroputMmoB (JlabopaTopnas padora)
3HAHUSIMU B o0nacTu | ucciaenoBaHus
MaTeMaTHYECKUX U | MaTeMaTU4eCKUX U
€CTECTBEHHbIX HayK, TEOPUU | KOMIIBIOTEPHBIX MOJIENIeH
KOMMYHHKaIUH YMmers:
MIPUMEHSTh COBPEMEHHbIE
METObI HCCIIEIOBAHUS
MaTeMaTHYECKUX U
KOMIIBIOTEPHBIX MOJEINIEN
OIlK-1 N-3omk-1  [emoncTpupyer | 3HATh: [IpoekTupoBaHue cUCTEM HEUETKOT'O JIOTMYECKOTO BBIBOJA. AJTOPUTM

NPaKTUYECKUN OTBIT paboThI

c pelIeHreM
MaTeMaTHUECKUX 3a1a4d |
MPUMCHACT €ro B
npodeccuoHaNbHOM
JCSITETbHOCTH

aKTyaJbHbIE IPOOIEMBI U
3a/1a4u MPUKIIATHON
MaTEMaTHKU U
nH(}OPMATUKH

YMers:

MIPUMEHSTH 0a30BbIE
KOHLEMNIUH, TOAXOJbI U
METO/Ibl pelIeHUs 3a/1a4
MIPUKJIAHON MaTeMaTHUKU U
MH(OPMATUKH C
HCIIOJIb30BAHUEM
COBpPEMEHHBIX
BBIYHUCIIUTENBHBIX
TEXHOJIOTHN

Mamdani (JIaGopatopHnast pabota)
[IpoekTrpoBaHKUE CHCTEM HEYETKOTO JIOTHYECKOTO BBIBOJIA. AJITOPUTM
Sugeno (JIaboparopnas paboTa)




OIIK-3

N-lomxk-3 AHanusupyer
METObI TEOPHH
AJITOPUTMOB, METO/IbI
CHCTEMHOT'0 U TPHKIIATHOTO
POrpaMMHUPOBAHHS,
OCHOBHBIC  IOJIOKCHUS |
KOHIEIMKM B obnactu
MaTeMaTHYCCKHX,
UH(POPMAIIMOHHBIX u

HUMHUTAallMOHHBIX MOI[GJ'ICﬁ

3HaTh:

OCHOBHEIE METO/IBI,
QITOPUTMBI U IPOTPAMMHBIC
cpencTBa B 00JaCTH MATKHUX
BBEIUMCIICHU N

VYMeTs:

pa3pabarbiBaTh U
MOAUGUIIUPOBATH
QJIITOPUTMBI,
MaTeMaTU4YeCKOe U
porpaMMHOe oOecrieueHue
JUTSL pEIICHUS PUKIIATHBIX
3aJ1a4 B CBOCi
npodeCcCuoHAIBHON
JIEATEIbHOCTH

[IpoekTHpoBaHKUE CHCTEM HEYETKOT'O JIOTHYECKOTO BBIBOJIA. AJITOPUTM
Mamdani (JlabopaTopHas padora)

[IpoekTHpoBaHKUE CHCTEM HEYETKOT'O JIOTHYECKOTO BBIBOJA. AJITOPUTM
Sugeno (JlabopaTopnast pabota)

IIpoexkTrpoBaHuEe UCKYCCTBEHHBIX HEMPOHHBIX CETEH Ul peLleHus 3a1a4
paznuuHbIX TUTIOB (JIaboparopHas padota)

HccnenoBanue anropuTMoB 00y4eHHUsI UCKYCCTBEHHBIX HEHPOHHBIX ceTeit
(JTaboparopnas paboTta)

OIIK-3

N1-20nk-3 PazpabaTeiBaeT u
AHATM3UPYET
MaTeMaTH4eCKue
MIPHUKITATHBIX 33724

MOJEIN

3HaTh:

METO/Ibl aHAU3a MPOoIIEeM,
MMOCTAaHOBKY 1 00OCHOBaHUE
3a/1a4 B 00J1acTH
npodeccnoHanbHOM
JEeSATSIIEHOCTH

YMeTs:

CaMOCTOSITEITLHO
paspabaTbeIBaTh MOJAEIH,
METOJIbI ¥ TPOTPAMMHEIE
CpeICTBa TS peLIeHUS
3a/1a4 B 00J1aCcTH
MIPUKJIAIHON MaTeMaTHKU U
MH(OPMATUKH

HccnenoBanue anropuTMoB 00yUeHHSI HCKYCCTBEHHBIX HEHPOHHBIX ceTei
(JTaboparopnas padota)

Pemenue 3anay ananm3a JaHHBIX HAa OCHOBE MPEIEACHTHBIX METOJI0B
(JTaGoparopnas padoTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-I. HpOCKTHpOBaHI/Ie CUCTEM HCUYCTKOI'O JIOTNYECKOI'o BbIBOAA. A.J'Il"OpI/ITM
Mamdani

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa  mnpoBeaeHHsi  KOHTPOJIBHOIO  MEPONPHMATHA:  3apaHee  ONpeAeIsaeTcs
WHAMBUAYAJIbHOE 33aJaHUE 110 IPOEKTUPOBAHUIO CHCTEMbI HEYETKOI'O JIOTMYECKOTO BBIBOJA Ha
ocHoBe anroputMa Mamdani B cpene MATLAB, dopmynupyrorcs obmme TpeOOBaHUS K €ro
BBITOJIHEHUIO U PEKOMEHJAINU JUIsI CaMOCTOSTENIbHOW paboThl. 3amuTa 3aanus (JabopaTopHOU
paboThl) OCYLIECTBISETCS IO 3aBEPLICHUIO BBINOJHEHHsI BO BpeMs HpOBelIeHHs J1a00opaTOPHBIX
3aHATHM IyT€M JEMOHCTpaluu padOThl CIPOEKTUPOBAHHON CHUCTEMBl HEYETKOI'O JIOTMYECKOIo
BBIBOJIa HA OCHOBE aJiropuTMa Mamdani U OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

Kpartkoe cogep:xanue 3ajaHus:
B naGoparopHoii paboTe n3y4aroTcs OCHOBBI POSKTUPOBAHUS CHCTEM HEYETKOTO JIOTHYECKOTO
BBIBOJIA.
Kaxxaplii CTYZIeHT BBITIOHSAET MHAWBHIYaTbHOE 3a/laHue — BEIOMPAET MPEAMETHYIO 001acTh U
KOHKPETHYIO 33/1auy (Hampumep, MOCTPOEHNE PEUTHHTA CTYICHTa HA OCHOBE UCXOJIHBIX
JAHHBIX — IOCEUIAeMOCTh, KOJIMYECTBO CAAHHBIX J1a00paTOPHBIX PabOT U MPOYUTAHHBIX KHHUT),
OTpEJIETISIeT U ONMKUCHIBACT BXOIHBIC U BHIXOIHBIE TAHHBIC C TTIOMOIIBIO JIMHTBUCTUYECKHUX
MEPEeMEHHBIX (3a7aeT (PYHKIUU TPUHAICKHOCTH), POpMUpPYET 0a3y HEUETKUX MPaBUJI, a
3aTeM Ha OCHOBE ajropuTMa Mamdani ¢ pa3TMIHBIMU HACTPOWKAMH BBITIONHSET MPOICAYPY
HEYETKOI'O JJOTUYECKOTO BHIBOJA.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: aKTyalbHble MPOOJIEMBl U 1.KakoBBI OCHOBHBIE XapaKTEPUCTUKN HEYETKUX
3a/1a4M MPUKIIaJHOW MaTeMaTHKU U MHO>X€CTB?
UHPOPMATUKU 2.Kakue MeTopl MOCTpOeHUs QYyHKIUN

MpUHAJIeKHOCTH BaM n3BecTHbI?
3./laiiTe onpeneneHne TMHIBUCTUYECKON TEPEMEHHOM.
4 Tlepeuncnute 6a30Bble ONEpallUU HaJl HEYETKUMHU

MHO>KECTBAMH.
3HaTh: OCHOBHBIE METO/IbI, 1.KaxoBBI OCHOBHBIE dTAIIbl HEYETKOI'O JIOTHYECKOT'O
AITOPUTMBI u MIpOorpaMMHbIE BEIBOJA?
cpeactBa B 00JNaCTH  MSTKHX
BBIYHCJICHUN
Onucanue MIKAJbI OLCHUBAHNSA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MTOJTHOM 00BEME M JIaHbI KOPPEKTHBIC OTBETHI HA BCE KOHTPOJIBHBIE BOPOCHI

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10




Onucanue xapaxmepucmuxu evinoanenus snanus: OneHKa "Xopoo" BICTAaBIISETCS €CIIN 3aJaHUE
BBITMIOJTHEHO TPEUMYILIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOPOCOB JaHbI
MIPaBWIbHBIE OTBETHI

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku vtnoanenus 3nanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM BBITIOJTHEHHOE 3aJJaHUE COACPKUT HEKOTOPhIE HETOYHOCTH U OIIUOKH, HO BRIOPAHO BEPHOE
HaIpaBJIeHUE JJI1 UX YCTPAHEHHUS, a TAK)KE UMEIOTCSI KOPPEKTHBIC OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI

Ouenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIJaHUE BBIITOJIHEHO HEBEPHO MJIM MPEUMYIIIECTBEHHO HE BBIOJIHEHO M JJaHBI HEKOPPEKTHBIC
OTBETHI HA KOHTPOJBHBIC BOIIPOCHI

KM-2. IIpoekTHpoBaHue CHCTEM HEYeTKOI0 JJOTH4eCKOro BbIBOa. AJIropuTM Sugeno

®opmbl peanusanuu: KoMnsioTepHoe 3aqanue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpoueaypa  mnpoBedeHUs]  KOHTPOJBLHOIO  MepONpPHMATHS:  3apaHee  OmpeaessieTcs
WHIIMBHyaIbHOE 33/IaHUE IO NPOSKTHPOBAHHMIO CHUCTEMBI HEUYETKOTO JIOTHUECKOTO BBIBOJA HA
ocHoBe anroputma Sugeno B cpene MATLAB, dopmymupyrorcs obume TpeGoBaHUS K €ro
BBINIOJTHEHUIO M PEKOMEHIALUH JJIsl CaMOCTOATENILHON paboThl. 3ammra 3agaHus (1abopaTopHOH
paboThI) OCYIIECTBIISICTCS MO 3aBEPIICHHUIO BBIMOJHEHUS BO BpPEMs NPOBEICHHS JIa0OPATOPHBIX
3aHATUH MyTeM JEMOHCTPAaLUU PadOTHl CIPOEKTHPOBAHHON CHCTEMBI HEYETKOTO JIOTHYECKOTO
BBIBOZIa HA OCHOBE JITOPUTMa Sugeno U OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.

Kparkoe conepxxanue 3agaHus:
B nabopatopHoii paboTe n3y4aroTcsi OCHOBBI IPOEKTHPOBAHUS CUCTEM HEUETKOIO JIOTHYECKOTO
BBIBOJIA.
Kaxxaplii CTYZIeHT BBINIOJHSAET MHAWBUIYaJIbHOE 3a/laHue — BBIOMpAET NMPEAMETHYIO 001acTh U
KOHKPETHYIO 3ajlauy (Hampumep, oCTPOEHUE PEUTHHTA CTY/IE€HTa Ha OCHOBE UCXO/IHBIX
JAHHBIX — IIOCEUIAeMOCTh, KOJIMYECTBO CAAHHBIX J1a00paTOPHBIX padOT U MPOYNUTAHHBIX KHHT),
OIPEEIISAET U ONUCHIBAET BXOIHBIE U BBIXOJHBIE TAHHBIE C TIOMOIIBIO JIMHIBUCTHUECKUX
NEPEMEHHBIX (3a7]aeT ONPEEIEHHYIO 3aBUCUMOCTD BBIXOJHBIX JAHHBIX OT UCXOAHBIX),
dopmupyeT 0a3y HEUETKHMX MPaBUJI, a 3aT€M Ha OCHOBE aJITOPUTMa SUZENOo C Pa3InYHbIMU
HACTPOIIKaMU BBIMOIHSET MPOLEAYPY HEUETKOIO JOTMYECKOT0 BBIBOJIA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE METO/IbI, 1.IlepeuncianTe BO3MOXKHBIE BAPUAHTHI 33JaHUS
QITOPUTMBl W NPOTrpaMMHbIE (GyHKIMN TPUHAITIEKHOCTH HEYETKHX MHOXKECTB.
cpeActBa B 00JIAaCTM  MSATKHX 2.B 4em 3akiogaercs oTiIM4He 3a0aHus O yHKIHN
BBIUNCIICHUN MPUHAIIICKHOCTH 715 anroputMoB Mamdani u Sugeno?

3.Kakue orpannyenust Ha GOPMHUPOBAHHE HEUETKUX
MIpaBWJI JUIl CUCTEMBI HEYETKOIO JIOTMYECKOI0 BBIBOJIA 110
anroputmy Sugeno?

YMers: OpUMEHATh  0a30BbIE 1.Vkaxure kak B cpene MATLAB u3smeHUTs HACTPOUKY
KOHIICTIIIMK, TOAXOIBl W METOJbI MeToza nedas33upukanum.

pemieHus  3a7a4  IPUKIAJHON 2.Ypanute WM U3MEHHUTE OJJHO U3 MpaBUII B 6a3e 3HaHUI
MaTeMaTUKd W HMHQOPMATUKH C CUCTEMBI HEYETKOTO JIOTUYECKOTO BBIBOJIA.
UCIIOJIb30BAHUEM  COBPEMEHHBIX 3.IIponeMoHCTpHUpYiiTE Ha IPUMEPE CIIPOEKTUPOBAHHOM
BBIYMCIINTEIIbHBIX TEXHOJIOTHI CHCTEMbI OCHOBHBIE OTINYMSI anroputMoB Mamdani u




Sugeno.

4 Ilponemonctpupyiite B cpene MATLAB kakue
HMMEIOTCS HACTPOIKHU aITOPUTMOB HEYETKOTO
JIOTUYECKOT0 BBIBOJIA.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B ITOJIHOM 00bEeMeE U JIaHbl KOPPEKTHBIC OTBETHI HA BCE KOHTPOJIBHBIE BOIIPOCHI

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIH 3aJaHue
BBINOJIHEHO IPEUMYIIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOIIPOCOB JJAHBI
MIPaBWIBHBIE OTBETHI

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM BBIMOJHEHHOE 3aJJaHUE COJIEPKUT HEKOTOPbIE HETOYHOCTH M OIIMOKHU, HO BIOPaHO BEpHOE
HaIpaBlIeHUE 7151 X YCTPAHEHHs], a TAKKE UMEIOTCSI KOPPEKTHBIE OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CITY 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM ITPEUMYIIECTBEHHO HE BBITIOJIHEHO U JaHbI HEKOPPEKTHBIC
OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI

KM-3. UncTpyMeHTa/IbHBbIE CPeACTBA IJI IPUMEHEHHUS U MCCJIel0BaHus
TeHeTHYEeCKNX AJTOPUTMOB

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa  mpoBegeHHusl  KOHTPOJBLHOIO  MepONpHMATHS:  3apaHee  ONpeaessercs
WH/IMBU/YaJIbHOE 3a/IaHUE MO MCCIEIOBAHUIO SKCTPEMYMOB (DYHKLUH C MOMOIIBIO T€HETHYECKHX
anroputmoB (I'A) B cpene MATLAB, dopmynupyrorcs oOuiie TpeOOBaHUS K €r0 BBIITOJIHEHUIO U
pPEKOMEHJALMU Uil CaMOCTOATENbHOM paboThl. 3ammra 3amaHus (J1abopaTopHON palboThI)
OCYIIIECTBIISIETCSl MO 3aBEPIICHUIO BBINIOJHEHUS BO BpeMs NPOBEACHMs JaOOPATOPHBIX 3aHITUN
nyTeM JAEeMOHCTpauuu paboTel A ¢ pa3nIuyHBIMM HAaCTpPOMKaMM M OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCBHI.

Kparkoe conepxxanue 3aganus:
B naGopaTtopHoii paboTe n3y4aroTcs OCHOBBI padOTHI C anmapaToM FeHETHIECKUX aTOPUTMOB
(T'A) B cpene MATLAB.
Kaxxaplii CTyZIeHT BBINOJIHSAET MHAWBUIYaJIbHOE 3a/IaHUE M0 HAX0XKIEHUIO U UCCIIEOBAHUIO
HKCTPEeMYMOB (PYHKIHI (110 BapraHTaM) ¢ MOMOIIbo ['A, caMOCTOATENTBHO OIpeeNeT Crocoo
MpeJICTaBICHNUs] XPOMOCOMHOT0 Habopa 1 BBIOUPAET pa3inyHble HACTPOilku ['A, reHeTHYecKuX
OIIepaTOpOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBpPCMCHHBIC METOABI 1.Kakue n3 AKTYaJIbHBIX 3a/1a4 B obmactu HpHKHaI[HOﬁ
HCCICAOBaHUA MATEMATHUYCCKUX H MaT€MaTHKHU U I/IH(bOpMaTI/IKI/I MOKHO p€iaTth C




KOMITHIOTEPHBIX MOJIEIIEH MTOMOIIIbIO TCHETHYECKUX aJITOPUTMOB?
2.IlepeuncauTe OCHOBHbIE TEHETUYECKUE ONIEPATOPHI.
3.Kakue KpuTepun OCTaHOBA UCTIOJIB3YIOTCS JJIS
TEHETUYECKUX AITOPUTMOB?

4.YT10 Takoe 3BOJIIOLIMOHHOE MOJICTUPOBAHUE?
5.0numuTe cxemy KJIacCM4eCKOro TeHeTUUeCKOro

aIropuTMa.
YMeTb: NPUMEHSTh COBPEMEHHBIE 1.3arpy3ute HHCTPYMEHT JJisi pa0OTHI C TEHETHYECKUM
METOJIBI HUCCIIEIOBAHUS anroput™moM B cpeae MATLAB.
MaTEMATHYECKUX 51 2.BBINOJIHUTE HACTPOMKY OlepaTopa MyTalluu B CPEIe
KOMIThIOTEPHBIX MOJIEIICH MATLAB.
3.BBINOTHUTE HACTPOUKY OrepaTopa KPOCCUHTOBEPA B
cpene MATLAB.
4.HactpoliTe KpuTepuil OCTaHOBA JIsl TEHETUYECKOIO
anroput™a B cpeae MATLAB.
Onucanue MKAaJIbl OLeHUBAHUS:
Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIN 3aJJaHHUE
BBITIOJIHEHO B MOJTHOM 00BbEME M JIaHbI KOPPEKTHBIE OTBETHI HA BCE KOHTPOJIbHBIE BOMPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OLeHKa "Xopouo" BbICTaBISETCS €CIH 3aJaHue
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO M Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOIPOCOB JaHbBI
MIPaBUJIbHBIE OTBETHI

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIBHO" BBICTABIACTCS
€CIIU BBIIIOJTHEHHOE 33JJaHHE COJIEPKUT HEKOTOPhIe HETOUHOCTHU M OIMOKH, HO BEIOPaHO BEpHOE
HarpaBJIeHUE JUTSI UX YCTPAHEHUS, a TAK)KEe UMEIOTCS KOPPEKTHBIE OTBETHI HA KOHTPOJIBHEIE
BOIPOCHI

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 33JJaHUE BBIITOJIHEHO HEBEPHO WJIM MPEUMYIIECTBEHHO HE BBIIOJIHEHO U JaHbI HEKOPPEKTHBIE
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

KM-4. IIpoekTHpoBaHne HCKYCCTBEHHBIX HEH{POHHBIX CeTel I peleHns 3a1a4
PAa3JUYHBIX TUIIOB

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa  mnpoBeaeHHsi  KOHTPOJIBHOIO  MeEpPONPHMATHA:  3apaHee  ONpeAesercs
UHAMBUAYaAJIbHOE 3aJaHUE [0 U3YYEHHI0 Oa30BbIX TMOHATUH M TOIXOJOB B 00JacTH
HEHPOTEXHONOTUH, GOPMYIUPYIOTCS 00IIKe TPeOOBAHUS K €0 BBHIIOJHEHUIO U PEKOMEHALUH IS
CaMOCTOSITENIbHOM paboThl. 3ammra 3amaHusg (1a00paTOpHOM pabOThI) OCYLIECTBISETCA I10
3aBEPILEHUIO BHITIOJIHEHUS BO BpeMs MPOBEACHUsS JTAOOPAaTOPHBIX 3aHATHH MyTeM IEMOHCTpaluu
paboThl OOYYEHHBIX MCKYCCTBEHHBIX HEHPOHHBIX CETEW C Pa3IUYHOM TOMOJIOTHEH M OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI
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KpaTtkoe conepxkaHue 3a1aHusi:
B naGopartopHoii paboTe n3y4aroTcs NMPUHIUIBI TOCTPOCHUSI HEHPOHHBIX CETEH U
nproOpeTaroTcss yMeHHS 10 padoTe C MaKeTOM MPUKIIAJIHBIX IPOTPaMM JIJIsl HCKYCCTBEHHBIX
Heriponnsix ceteit (MHC) B mporpammuoe cpene MATLAB.
Kaxiplii CTYZCHT BBIIIOTHSAET HHANBHUYAIbHOE 3a/laHKe, 3aKiatodatonieecs B cozgannu MHC c
paziuHoi Tonosorueii u ooyuerann MHC ms Beruncienns ¢pyukuun Y=Ff(X) Ha otpeske [A, B]
(10 BapHaHTaM), CAMOCTOSTEIIEHO OCYIIECTBIIAET MOArOTOBKY 00y4aromiei BEIOOpKH (BXOAHOM
U 1IeJIeBOM BekTOopa), onpeneiser Tonojoruro MHC (Koau4yecTBO CKPBITHIX CIIOEB U HEHPOHOB B
KaXJIOM CJIO€) U IPYTHe HACTPOUKH CETH (THII CeTH, (PYHKIIUHN aKTUBAIIMH, HAYAIbHOE
3HaYEHHNE CUHANITUYECKUX BECOB U JIp.), BHIIIOJIHAET €€ 00y4eHHe ¢ TOMOUIBIO MOATOTOBICHHOMN
BBIOOPKU

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTs: pa3zpabaThIBaTh u 1.ITpoieMOHCTpHUpPYHTE OCHOBHBIE BO3MOKHOCTH
MOIU(PHUIIMPOBATH QITOPUTMBI, Helponakera B nporpamMmmHoe cpene MATLAB.
MaTeMaTuyecKkoe M MpOrpaMMHOE 2.JI06aBbTE JOMOIHUTENBHBINA CKPBITHINA CIOU U3 5
oOecrnieueHue JUIsL peLIeHus Heriponos B THC.

NPUKIAJHBIX 3a4a4 B  CBOEH 3.U3mennte dpynkuuto akruBarmuu MHC.
1po(heCcCHOHAIILHOM e TEIbHOCTH 4.IloaroroBbTe HOBYIO 00y4Jarontyto Beioopky st MHC.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHCHO B ITOJIHOM 00bEeMeE U JIaHbl KOPPEKTHBIC OTBETHI HA BCE KOHTPOJIbHBIC BOIIPOCHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opoIio" BEICTaBISETCs €CIH 3aaHue
BBIMIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOMPOCOB JaHbI
MIPABWIBHBIE OTBETHI

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM BBIMIOJTHEHHOE 3aJJaHUe COAECPKUT HEKOTOPbIE HETOUHOCTH U OLIMOKH, HO BBIOPaHO BEPHOE
HaIpPaBJICHUE NI X YCTPAHEHMs], a TAKXKE UMEIOTCSI KOPPEKTHBIE OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 33JJaHUE BBIITOJIHEHO HEBEPHO WJIM MPEUMYIIECTBEHHO HE BBIIOJIHEHO U JaHbI HEKOPPEKTHBIE
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

KM-5. UcciienoBanme aaropuTMoB 00yUeHHsI HCKYCCTBEHHBIX HEHPOHHBIX ceTei

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHe

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa  mnpoBedeHUsl  KOHTPOJBbHOIO  MeponpusAiTHUsi:  3apaHee  ompejaessercs

WHIWBUYAIbHOEC 33/JlaHWe 110 W3YyYeHHWIO 0a30BBIX TIOAXOJOB U aJITOPUTMOB OOYyYEHUS

uckyccTBeHHbIX HelpoHHbix cereil (MHC), ¢opmynupytorcs oOmmue TpeOOBaHUS K  €ro

BBITIOJITHCHUIO M PEKOMEHJIAINK JUTSI CAaMOCTOSITEIbHOM paboThl. 3amuTa 3agaHus (J1abopaTopHOM

paboThI) OCYLIECTBISETCS MO 3aBEPLICHHUIO BBINOJHEHHS BO BpeMs MpPOBeNeHHUs JabopaTOPHBIX
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3aHATUN myTeM JaeMoHcTpauuu padboTsl oOydeHHbix MHC ¢ ucmonb3oBaHMEM pa3IMYHBIX
QITOPUTMOB OOYYEHHUS M OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

KpaTlcoe CodcpiKaHUuE 3alaHUA:

B naGoparopHoii paboTe N3y4aroTcss OCHOBHBIE aJITOPUTMbI O0yUYEHHSI HEMPOHHBIX CeTell U
nproOpeTarTcss yMeHHS 10 padoTe C MaKeTOM MPUKIIAJIHBIX POTrPaMM JJIsl HCKYCCTBEHHBIX
Heriponnbix ceteit (MHC) B mporpammuoe cpene MATLAB.

Kaxxaplil CTYIEHT BBIIOJIHSAET MHANBUIyaJIbHOE 3a/laHue, 3aKitoyatonieecs B ooyuennu MHC ¢
BBIOPAHHOM CTYJAEHTOM TOIOJIOTHEH [t Bhruucienus Gpyakiuu y=f(X) Ha otpeske [A, B] (o
BapHUaHTaM), CAMOCTOSITEIILHO OCYIIECTBIISIET MOATOTOBKY 00yJaromeil BHIOOPKH (BXOJHOH U
1IeJICBOI BEKTOpPaA), a TAK)KE TeCTOBOM BbIOOpKHU 1yt amyssiiiun MHC, HacTpanBaeT pa3anvHbIe
napameTpsl o0ydeHuss MHC (ToOYHOCTB, KOJIMYECTBO MIOX OOYUYEHUS | JIP.) U BBIIIOJHSET €€
oOydeHune ¢ MOMOIIBIO MOATOTOBICHHON BBIOOPKH, a Takxke BbinosHsaeT amyssiiuio MHC Ha

TECTOBOM BBIOOPKE JTaHHBIX

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMerTs: pa3pabaTbIBaTh u
Mo (pULIMPOBAThH AJITOPUTMBI,
MaTeMaTHYeCKOe M IMPOrpaMMHOE
o0ecnieueHue I E pelieHus
IPUKIAIHBIX 33aJad B CBOEH
npodecCHOHATIBHON 1S TEIbHOCTH

1.Kakue cymiecTByt0T BO3MOYKHOCTH Y HEpOIIaKeTa B
cpene MATLAB nnist npeacraBineHus pe3yibTaToB
oOyueHus: HeHPOHHOM ceTn?

YMeTs: CaMOCTOSITEIILHO
pa3pabaThiBaTh MOJEIN, METOABI U

nporpaMMHbIe  CpelIcTBa s
peuieHuss  3amad B oOsactu
MIPUKIIATHOM MaTeMaTHKU u
MH(OPMATUKH

1.ITosicaute paboTy aaroputmMa oOpaTHOro
pacripoctpanenus omuoOku (backpropagation) Ha
npumepe Bameit MTHC?

2.YBenmuubTe TouHOCTH 00yuenust MHC B 2 pasza.
3.3anyctute nHCTpyMeHT My MTHC Ha TectoBoM
Habope.

4.Ha noAroToBiIeHHOM TECTOBOM Ha0Ope TaHHBIX
BBITNIOJIHUTE cpaBHEHUE pe3ynbraTtoB padorsl MHC,
00y4YEHHBIX Ha OCHOBE Pa3HbIX aJITOPUTMOB.

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5

Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BbEME M JIaHbI KOPPEKTHBIE OTBETHI HA BCE KOHTPOJIbHBIE BOPOCHI

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "Xopouo" BICTABIISETCS €CIIN 3aJaHUE
BBITMIOJTHEHO MTPEUMYILIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOPOCOB JaHbI

MpaBHUJILHBIC OTBCTHI

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoanenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITU BBITIOJTHEHHOE 33JIJaHUE COJICPKHUT HEKOTOPhIC HETOYHOCTH M OIIMOKH, HO BEIOPAHO BEpHOE
HarpaBJIeHHE UTS UX YCTPAHEHHS, a TAK)KEe UMEIOTCS KOPPEKTHBIC OTBETHI HA KOHTPOJIbHBIE

BOIIPOCHI

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUsl 3SHARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaHUC BBITIOJIHEHO HEBECPHO UKW IMPEUMYIICCTBCHHO HE BBIITOJIHCHO U JaHBI HCKOPPEKTHLBIC
OTBCTBI Ha KOHTPOJILHBIC BOIIPOCHI

KM-6. Pemienne 3ala4 aHAJIM3a JaHHBIX HA OCHOBE NPEHECACHTHBIX METOA0B

®opmbl peanusanuu: KoMnsoTepHoe 3aqanue

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa  mnpoBedeHUs]  KOHTPOJBHOIO  MepoONpHMATHS:  3apaHee  OmpenaessieTcs
UHIMBHyaIbHOE 33JaHUE [0 PEIICHHI0 3aJad HMHTEIUIEKTYalbHOTO aHajiM3a JaHHBIX (3a1ad
KJaccu(UKau ¥ KJIacTepU3alud JaHHBIX), (OpMYIHpYIOTCS oOmme TpeOoBaHHSA K €ro
BBINIOJTHEHUIO M PEKOMEHJALUK JJIsl CaMOCTOATENbHON palboThl. 3ammra 3aganus (J1abopaTopHOI
paboThI) OCYHIECTBISETCS MO 3aBEPUICHUIO BBIMOJHEHHS BO BpeMs HpPOBEIEHHs JTab0opaTOpHBIX
3aHATHUN MyTeM JEMOHCTPALMH PE3yIbTAaTOB KIACCU(PHUKAINY U KIACTEPH3ALUN TECTOBBIX HAOOPOB
JTaHHBIX Ha OCHOBE TpereneHToB (Case-Based Reasoning) 1 0TBETOB Ha KOHTPOJIBHBIE BOIIPOCHI.

KpaTkoe conep:kanue 3a1aHusi:
B naboparopHoii paboTe n3ydaercst IpeueIeHTHBINA TOIX0T ISl PEeIICHHS 3a/1a4
WHTEJUICKTYaJIbHOTO aHaJIM3a JaHHBIX (3a/1a4 KJIaCCU(DUKALIMU U KIIACTePH3AIIMU JTaHHBIX ).
Kaxaplii CTYICHT MMOJTy9aeT WHANBUIYIbHBIN HA00p JAHHBIX U OJIHY U3 3a/1a4
WHTEJUICKTYaJIbHOTO aHaJIM3a JaHHBIX, IIPOTPaMMHO pean3yeT 0a30BbIi aJITOPUTM U3BIICUCHUS
MPEIEeICHTOB, CAMOCTOSTEIIEHO OCYIIECTRIISISI BBIOOP SI3bIKa IPOrpaMMHUPOBaHUS (HapuMep,
C, C++, Python, Delphi), u ¢ ero momoIipio BEIMOIHIET aHAIU3 JaHHBIX U3 CBOET0 Habopa.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: METO/BI aHaIU3a MPoOIIEM, 1.Ilepeuncnure OCHOBHBIE 33/1a4U HHTEIUIEKTYaIbHOTO
MMOCTAaHOBKY M OOOCHOBaHME 3aJ1a4y aHajau3a JaHHBIX.

B obOmactu mnpodeccuoHaIbHOU 2.JlaiiTe onpeneneHre MOHATUIO “TIPELEEHT .
NEITEILHOCTU 3.HasoBure ocHOBHBIE dTansl CBR-1inkiIa.

4.YKaxxuTe OCHOBHbIE METPHUKH MPUMEHSEMBIC B
anropuTMe OJMXKANIIIETro cocenna JUTsl H3BJICUEHUS
MPELEIEHTOB.

5.Kakue neiicTBusi HEOOXOIUMO MPEANPUHATD, €CITH
pelIeHne Ha OCHOBE MPELEAEHTOB C 33JaHHOM CTETIEHbIO
CXOJICTBA HE YIAJIOCh MOJYYUThH?

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B TIOJTHOM 00beMe U JIaHbI KOPPEKTHBIE OTBETHI Ha BCE KOHTPOJIbHBIE BOTIPOCHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyernmax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xopomo" BbICTABISETCS €CIIHN 3aJaHie
BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOMIPOCOB JaHbBI
MTPaBWIIbHBIE OTBETHI

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM BBITIOJTHEHHOE 3aJJaHUe COACPKUT HEKOTOPhIe HETOYHOCTH U OIMUOKH, HO BRIOPAHO BEPHOE
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HaIrpaBJICHUC JIA UX YCTPAHCHUS, 4 TAKIKC UMCIOTCA KOPPCKTHLIC OTBCTHI HAa KOHTPOJIBHBIC
BOTIPOCHI

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]aHUE BBIMOJHEHO HEBEPHO UJIIM MIPEUMYIIECTBEHHO HE BHITIOJIHEHO U JaHbl HEKOPPEKTHBIE
OTBETHI HA KOHTPOJIbHBIE BOITPOCHI
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

9K3AMEHALIMOHHBIN BAJIET Ne 1

Ipeamer: AxTyanbHble 321241 IPUKIATHON MaTEMaTHKH U
MHQOPMAaTHKH

MU Kagenpa: [IMUU

Hucruryr: UBTU

Ymeeporcoaro

3as. kagheopou IIMUHU
Bapuiasckuii [1.P.
Jlekmop nomoxa

Bapmasckuii I11.P.

1. OcCHOBHBIE ATaIlbl HEYETKOI'O BEIBOIA.

2.  OcHOBHBIE TOAXO/TBI K 00YUEHUIO HefpoceTeH.

3. 3Bapaua.

TIPENEACHTOB C UCITOJIb30BAaHUEM JITOPUTMA OJIIKAUIIIETO cocena.
11 | 112 | 113 | Hean
wl=025|x1]{20 |12 |12 |16 [0, 40]
w2=05 | x2 8 |8 |16 [0, 20]
w3=1 x3 | 40 10 [0, 50]
R|RL|R2|R3|?

3anano Tpu npeuenenta 11, I12 u I13. Haiftu pemenne ans texymeit cutyanuu (Llens) Ha ocHOBe

IIpoueaypa nposenenust

OK3aMeH MpOBOAMTCA YCTHO IO OuseramMm B ouHOM ¢opme. Ha mnoaroroBky orsera Ha

HK3aMEHAllMOHHBIN OMIIeT CTyJeHTy Jaetcs 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHAN 06

oceoenun Oucuunﬂuubl

1. Komnerenuusi/Muaukarop: UJI-1lomnk-1 O6nagaer pyHIaMeHTaIbHBIMUA 3HAHUSIMH B 001aCTH

MAaTCMAaTUYCCKUX U €CCTCCTBCHHLIX HAYK, TCOPHUU KOMMYHI/II(aI_II/Iﬁ

Bonpocsl, 3aganus
1.MHcTpymenTanbHble cpenctea ['A.

2.Cxema kiaccuuyeckoro I'A. OcoOEHHOCTH COBMECTHOT'O UCIOIb30BAHUSA TEHETUYECKUX

OIIepaTOpPOB.

3.OBOMIOLIMOHHOE MOJIeNupoBaHe. MexaHu3M nepeiayu HaclaeACTBEHHON HH(pOpMaIiu.
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4.AKTyanbHbIe HAy4YHBIE TPOOJIEMBI B 00JIACTH COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH,
NPUKJIAAHON MaTeMaTUKU ¥ UH(popMaTUKU. OCHOBHBIE OAXO/bI U METO/IbI X PEILEHHUS.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHUI

No ok~ wnNR

vk wn e

oV hswNE

ok wnNE

1.Kakue onepaTophl U3 CIIUCKA SBISIIOTCS T€HETUYCCKUMU?
OTBETHI:

1) onepatop myTaumu;

2) onepartop 6e3ycNOBHOIO Nepexoaa;
3) onepaTop 0T6H0pPA3;

4) onepaTtop KPOCCUHroBepa;

5) onepatop uukna.

YKarkute npaBuU/ibHblE€ BAPUaHTbI.

Bepwnrriii otBeT: 1) 3) 4)
2.Kax Ha3bpIBaeTcs MPOCTPAHCTBO MOKMCKA B 33/1a4aX IBOJIIOIIMOHHOTO MOAECTUPOBAHNUSA?
OTBeTHI:

1) nonynauus;
2) deHoTUR;
3) reHoTHm;

4) reHoM.

YKarKuTe npaBu/ibHbI BapMaHT OTBETa.

BepHbiii oTBeT: 3)
3.Kak Ha3bIBaeTCS MPOCTPAHCTBO PEUICHUH B 3a/1a4ax dBOJIFOIMOHHOTO MOJICTUPOBAHMS?
OTBeThI:

1) nokoneHwue;
2) xpomocoma;
3) reHoTun;
4) peHoTun.

YKaxuTe npanmbelﬁ BapunaHT OTBETAa.

Bepusliit otBeT: 4)
4.Kakoil npuHIMI JIEKUT B OCHOBE T€HETUYECKOTO alNropuTma?
OtBeTsI:

1) npuHuMn 3BoAOUMM NO JTamapKy;
2) NpUHUMN ecTecTBEHHOIO 0THOopa No JapBuHy;
3) cMHTETUYECKan Teopwusa 3BOIOLUMN.

YKaxkute npanmbelﬁ BapunaHT OTBETa.

Bepwnsiii oTBeT: 2)
5./Ins pemeHns Kakux 3a1a4 MHAPOKO IPUMEHSIOTCA T€HETUYECKNE aITOPUTMBI?
OtBeThI:

1) 334341 NPOrHO3MPOBAHNA BPEMEHHbIX PAAOB;
2) 334a4M NPUHATUSA pPeLLeHU;
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3.
4.,
5.

3) onTMMM3aLMOHHbIE 3a4a4u.

YKarKuTe NpaBu/ibHbIA BapMaHT OTBeTa.

BepHnsriii otBeT: 3)

2. Komnerenuuss/Muauxarop: N/1-3onk-1 JleMoHCTpUpYeT MPaKTHUECKUIT OIBIT pabOTHI C
peLIeHHEM MaTeMaTHUeCKUX 3aJa4 U IPUMEHSET €ro B Npo(ecCHOHANBHOMN IesSTeIbHOCTH

Bomnpocel, 3axaHus

1.HeueTkuii BbIBOJ. AJroput™ Sugeno.

2.Heuetkuii BiBOA. AnroputM Mamdani.

3.OcHOBHBIE ATAIbl HEYETKOTO BHIBOJIA.

4.0Onepanuu HaJ HEYUETKUMHU MHOKECTBaMHU.

5.ano 3 neuetkux MHoxkectBa A, B, C (3amanpl uX QyHKIIUN TPUHAAIICIKHOCTH ).

M ) e
1 /— | i
T X ol 3 s X ol 5 X

A B

C

[TocTpouTh QYyHKIHMIO MPUHAIICKHOCTA HEUETKOTO MHOXKECTBA!

D=ANnBuC(C

U ONIPEJICITUTh CTETIICHb IPUHA/IJICKHOCTH OJHOTO JIeMEHTa MHOXKECTBY D, ncnomnb3ys
MAaKCUMWHHBIN CI10c00.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

ok wnNeE

vk wN e

1.Kak ompenensieTcs ToUKa rmepexoia He4eTKOro MHOKecTBa?
OTBETHI:

1) anemeHT X, ana kotoporo W(x)=0.5;

2) anemeHT X, Ana KoToporo W(x)=0;

3) anemeHT X, A4NA KoToporo W(x)=1;

4) anemeHT X, 4NA KOTOPOro [(X) He onpegeneHa.

YKaxuTe npanmbelﬁ BapunaHT OTBETAa.

Bepwnpsiii otBet: 1)
2.Kak 3agaetcs onepanus rnepecedeHust HeYeTKUuX MHOkecTB A u B o 3ane?
OtBeThI:

1) min{uA(x), uB(x)};
2) max{uA(x)+uB(x)-1, 0};

3) MA(X)*uB(x).

YKaxkute I'IpaBVIJ'IbeIﬁ BapunaHT OTBETa.

Bepwsiii otBet: 1)
3.Kaxk 3amaercs oneparus 00beTMHEHNs] HEUeTKUX MHOKecTB A u B mo 3ane?
OTBETHI:
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vk wnN e

1) min{uA(x)+uB(x), 1};
2) PA(X)+uB(x)-HA(X) * uB(x);
3) max{uA(x), uB(x)}.

YKaxkute npanmbelﬁ BapunaHT OTBETAa.

Bepnbiii oTBeT: 3)

3. Komnerenuusi/Unaukarop: U/-1lonk-3 AHAIM3UPYyET METOIBI TEOPUHU aJITOPUTMOB, METOIBI
CUCTEMHOT'O U TIPUKIIATHOTO MTPOrPAMMHUPOBAHHUS, OCHOBHBIC IMOJIOKCHHS U KOHIEIIITUHN B 00JIACTH
MaTeMaTHYeCKUX, UHPOPMAIIMOHHBIX M UMUTALIMOHHBIX MOJEINEH

Bomnpocel, 3axanus

1.006y4enue HeipoceTn. MeTo1 00paTHOTO pacpoCTpaHEHUs OIIHOKH.

2.00yuenue Heipocetu. [IpaBuiio copeBHOBATENBHOIO 00YUYEHHUS.

3.06yuenue Helipocetu. [IpaBuio Xe60a.

4.OcHOBHbIE NTOAX0/1bI K 00yUEHUIO HeHpoceTeil.

5.HeueTkue 1 TMHIBUCTUYECKHE TIEPEMEHHBIE.

6.OCHOBHBIE XapaKTEPUCTUKHU HEUETKUX MHOXKECTB. METOIbI TOCTPOSHUS (DYHKITHIA
PUHAAICKHOCTH.

7.251eMeHTBI TEOPUH MPUOINKEHHBIX paccykaAeHUH. OCHOBHbIE IOHATUS TEOPUH HEUETKOM
noruku (fuzzy logic).

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

vk wn e

1.Kakoe onpenenenue sBISICTCS BEPHbIM?

OTBeTHI:
1) HedeTKast TOTUKA — HTO JIOTHUECKOE UCUUCIICHUE, SBISIONIeecs paclliipeHHeM
MPONO3UIIMOHATILHOM JIOTUKU;
2) HeveTKasl TIOTUKAa — JTO JIOTHYECKOE UCUUCIICHHE, SBISIONIEECS PACIIMPEHUEM
MHOT'0O3HAYHOU JIOTHKH,
3) HedeTKas JOTUKa — ATO JIOTHUECKOE UCUUCIICHUE, SBISIOIeeCs pacliipeHHeM TePHAPHOM
JIOTHKH;
4) HeyeTKas JIOTUKa — 9TO JIOTUYECKOE UCUHUCIICHUE, SBIISIONICECS PACITUPEHUEM JIOTUKU
MIPEMKATOB TIEPBOTO TOPSIIKA.

YKaXuTe NpaBWIbHBIA BApUAHT OTBETA.
Bepwnsiii oTBeT: 2)
2.Kakas o0nacts onpeneneHus GyHKIUHA MPUHAJICKHOCTH HEYETKOTO MHOXKECTBa LU(X)?

OTBeTHI:
1) [_11 1];
2) [-100, 100];
3) [0, 1].

YKaxkute I'IpaBVIJ'IbeIﬁ BapunaHT OTBETa.

Bepuslii otBet: 3)
3.Kak Ha3pIBaeTCs MEKHEHPOHHAS CBS3b?
OtBeThI:

1) aKcoH;
2) coma;
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3) cuHanc;
4) neHapuT.

o v s W

YKaxkute npanmbelﬁ BapunaHT OTBETa.

Bepnbiii oTBeT: 3)
4. YKaxXuTe OCHOBHBIC TTOCTYJIaThl Teopur MakkanoHna u [Tutrca.
OtBeThI:

1. 1) mogenb HEMPOHA MOKET NPeACcTaBAATLCA B BUAE MNPOCTENLLErO NPOLLECCOPHOro 3/1eMeHTa, KOTOPbI
BblUMCAAET 3HaYEHME HEKOTOPO YHKLMU;

2) CTpYKTypa HEMPOHHOW CETH COCTOUT TOJIBKO U3 TOMOTE€HHBIX KOMIIOHEHTOB (HEHPOHOB);

3) KOHCTPYKIUSI HEHPOHHON CETH MPUTOAHA JUISI BHITOTHEHUS JIOTUYECKUX U apU(PMETUUECKUX
Onepaunuii;

4) HelipoHHas1 CeTh crocoOHa 00y4YaThCsl, paclio3HaBaTh 00pa3bl U 0000IIATH MOIYYECHHYIO
uH(pOpMaLIHIO;

5) HeilpoHHas ceTh CIOCOOHA PeIIaTh JII0ObIE TBOPUECKHE 3a/1a4H.

YKaxuTe npaBUIbHbIC BAPUAHTHI.
Bepwnriii otBeT: 1) 3) 4)

5. 514 petieHus: Kakod 3ajauy M3HAYAIbHO MPUMEHsICS nepcenTtpoH Pazenbnarra?
OTBeTHI:

1) pacno3HaBaHWA CAUTHOW peyn;

2) NporHo3MpoBaHMA Kypca BaioT;

3) HaxoXaeHMA SKcTpeMmymMa GYHKUNWK;

4) pacnosHaBaHuMA ByKB aHrINMCKOro andasuTa.

oA wWwN R

YKaKuTe NpaBuIbHbIA BapvaHT OTBETa.

Bepuslit otBeT: 4)

4. Komnerenuust/Muauxarop: M/1-2onk-3 PazpabaTeiBaeT n aHamM3upyeT MaTeMaTHUECKUE
MOJIEJIH NPUKIIAJAHBIX 33124

Bonpocsl, 3aganus
1.MHOroCnoiHbI1 epcenTpoH.
2.0OcHOBHBIEC KOH(PHUTYpALIUN HEUPOCETEH.
3.001mue TpUHIIMITEI COBPEMEHHBIX HelipoceTell. DyHKIUS akTUBAIIMU. MaTpHila BECOBBIX
KOA((PUIINEHTOB.
4.®dopManbHOE ONKMCAHUE HEUPOHA U €r0 MaTeMaTUYeCKasi MOJEIb.
5.MeTomb! TPaBaOTOIO0HBIX PACCYKACHUI HA OCHOBE aHAJIOTUH U TiperieieHToB. OCHOBHBIC
OnpeIeTICHUsI.
6.1IpenenentHoiii moaxon. [Tapamerpuyeckoe npencTaBieHre MPELeICHTOB U aJTOPUTM
W3BJICUCHHUS PELIE/ICHTOB.
7.3anano tpu npeuenenta 11, 12 u [13. Haiitu pemenue mis rekyuieit cutyanuu (Lens) Ha
OCHOBE IIPEIICICHTOB C UCTIOJIb30BaHUEM ATOPUTMa OJIKalIIero cocena.
1 | 112 | 113 | Heasn
x1]20 [12 |12 |16 [0, 40]
X2 8 |8 |16 [0, 20]
x3 | 40 10 [0, 50]
R|R1|R2|R3]|?
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MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHUI

No ok~ wnNR

O NO Uk WNE

1.J1;1s1 perneHust Kakux 3a7a4 MPUMEHSIOT caMmoopranu3yrontuecs cetu Koxonena?
OTBETHI:

1) 3aga4y KnaccuduKaumMm JaHHbIX;

2) 3agay pacnosHaBaHuMA 06pasos.;

3) 3agay cermeHTaumm (Knactepmsaumm);

4) 33434 NPUHATUA peLleHnit;

5) 3a4ay opraHM3auMmn accouMaTMBHOMN NAMATK.

YKaxkute npanmbelﬁ BapunaHT OTBETA.

BepHbiii otBeT: 3)
2.Kakue napagurMsl BBIICISIOT B 00Y4EHUH UCKYCCTBEHHBIX HEHPOHHBIX ceTeit?
OTBeThI:

1) obyueHue c yuntenem (KOHTponmMpyemoe obyyeHue);
2) cmewaHHoe oby4yeHue;

3) MamrHHOE 00YYEHHE;
4) obyueHue 6e3 yuuteins (HEKOHTPOJIUPYEMOE 00yUEHHE);
5) utepanmoHHoe o0y4YeHue.

VYKaXuTe MpaBUIbHBIC BAPUAHTHI.
Bepnsiii otBeT: 1) 2) 4)

3.YKaXuTe OCHOBHBIC ITAITHI IIUKJIA PACCYKICHUS HA OCHOBE MPEIEACHTOB.
OTBeTsI:

1) coxpaHeHue;

2) nocTaHoOBKa 3a/auu;

3) u3BneyeHue;

4) NnoBTOpPHOE MCNO/Ib30BaHME;

5) nepecmoTp 1 aganTauus;

6) oLLeHKa NONYYEHHOTO peLleHus.

YKaxuTe npasu/ibHble BapuaHTbl.

Bepwnsriii oteT: 1) 3) 4) 5)
4.Kakue 0CHOBHbIE KOMIIOHEHTHI B O0IIIEM CITy4ae BKJIIOYAET MpeleeHT?
OTBeTHI:

1) oueHKy npaBgonofobus;

2) penieHue 3a1a4u;

3) pe3ynbTaT IPUMEHEHUS PELLICHUS;

4) peKOMEHIalluH dKCTIEPTA;

5) onucanue 3a1a4u (MpoOIEMHON CUTYaIUHN).

YkaxuTe NpaBUIIbHbIC BAPUAHTHI.
Bepwsiii otBet: 2) 3) 5)
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S.VKa)KI/ITe 3aJa4u, KOTOpLIe OTHOCATCH K 3aJa4amM I/IHTGJIJIQKTyaJIBHOFO aHaJin3a JaHHBIX.
OTBETHI:

1. 1) 3agaum KnaccmdmKaunmM AaHHBIX;

2) 3a71a4u KJIACTEPU3AINH TAHHBIX;

3) 3a1aun aBTOMATUYECKOTO JIOKA3aTelIbCTBA TEOPEM;

4) 3371241 MMOMCKA aCCOIUAIIMA U KOPPEIISIIHIA;

5) 3a7a4u BBISIBJICHHE TUTIOBBIX 00pAa3IOB Ha 3aJJaHHOM MHOKECTBE;
6) 3a/1a4n IPUHATHUS PEIICHH;

7) 3aauu UCCIEeI0BaHMS TCHACHIIMI BO BPEMEHHBIX Psijiax.

YKaXuTe MpaBUIbHBIC BAPUAHTEHI.

Bepnsriii oteT: 1) 2) 4) 5) 7)
6.Kakas TexHoorus nmpeHa3HadeHa Jisi aHaau3a CTPYKTYPUPOBAHHBIX JAHHBIX C TTIOMOIIIBIO
MaTeMaTHYECKUX MOJIENel, OCHOBAHHBIX Ha CTATUCTHUYECKUX, BEPOSTHOCTHBIX U
ONITHMH3AIMOHHBIX METO/IaX, C IETBIO BBISIBJICHHS B HUX 3apaHee HEM3BECTHBIX
3aKOHOMEPHOCTEH, 3aBUCUMOCTEH U W3BJICUCHHSI HETIPEABHUICHHOM nHpopmanu?

OTBeTHI:

1) UHTepaKTUBHaA aHaAUTUYecKan 06paboTKa AaHHbIX;
2) konnabopaTneHas GUNbTPaLUSA;

3) rnybuHHbINA aHanu3 aaHHbIX (Data Mining);

4) Bu3yanusauma AaHHbIX;

5) KOrHUTMBHanA rpaduKa.

vk wN e

6. YKaxuTe NpaBWU/bHbIN BapuaHT OTBETa.

BepHpiii otBeT: 3)
7.Kakoii MeTo/1 SIBNISIETCS] CaMbIM PacIpPOCTPAHEHHBIM ISl U3BJICUEHUS PELeICHTOR?
OTBeThI:

1) meToz, OoNOpHbIX BEKTOPOB;

2) meToZ NoMCKa B MPOCTPAHCTBE COCTOSAHUIA;
3) meToa 6AmnKanwero cocena;

4) meTopn FOREL.

ok wnNE

YKaxuTe npanmbelﬁ BapunaHT OTBETAa.

Bepwnpsiii otBeT: 3)
II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BeINONHEHA B paMKaX "TPOJIBHHYTOTO'
YPOBHS U B TIOJTHOM 00BbeMe. OTBETHI IaHbI BEPHO M YETKO CHOPMYITHPOBAHBI OCOOCHHOCTH
MPEJIOKEHHBIX PEIICHUN.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6vlnoHenus 3nanus. Paborta BbINOIHEHA B paMKax "0a30Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB Ha BOIIPOCHI DK3aMEHAIIMOHHOTO OWIeTa U JOTOJHUTEIbHBIC

BOITPOCHI JaHbI BEPHO, HO UMCIOTCA HEKOTOPBLIC HETOUYHOCTU U HCTIPUHIHUITNAJIBHBIC OIINOKH.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
YPOBHS M OCHOBHAsI YacCTh 3aJJaHKsl BBIIIOJIHEHA BEPHO WJIM IPUBEICH PABUIIBHBIN MYTh PEIICHUS.
B oTBeTax Ha BOMPOCH! IK3aMEHAIMOHHOTO OWJIETa TOMYIICHBI CYIIECTBEHHBIC OMMOKHU, HO 3aTeM
CaMOCTOSITENIbHO HCIIPABJICHBI.

Oyenka: 2
Onucanue xapakxmepucmuxu bINOJIHeHUS 3HaAHUs: 3aJaHUe HE BBIIIOJHEHO WJIHM BBIITOJHEHO
MIPEUMYIIIECTBEHHO HETPABUIHHO. BOJBIIMHCTBO OTBETOB HA BOMPOCH! IK3aMEHAIIMOHHOTO OHIieTa
JIAHO HEBEPHO.

1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.
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