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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoOeH pemiath akTyalbHbIE 33]1a9i (yHIaMEHTAIBHOW W IPUKJIAIHOW MaTeMAaTHKH
NJI-1 JleMoHCTpUpPYET 3HAHUE COBPEMEHHBIX METO/I0B UCCIIEOBAHNS CBOMCTB
MaTeMaTHYeCKUX U MHPOPMALMOHHBIX MOAEIeH
NJ1-2 Vicionb3yeT U NpUMEHSET yIiIyOJIEHHbIE 3HAHUSI ISl pELICHUs 3a1a4
(byHAaMEHTaIbHOW U MPHUKIaJHON MaTeMaTUKH

2. OIIK-2 Crioco0OeH COBEpIICHCTBOBATh M PEATM30BBIBATH HOBBIE MATEMATHUYECKUE METOIbI
pelLeHHs MPUKIIAJAHBIX 33134
N/1-2 Beibupaer 1 MOAU(UIIUPYET ATOPUTMBI U TIPOTPAMMHBIE PEIICHUS B 00J1aCTH
MaTeMaTHYECKOro MOJICIIMPOBAHUS

3. OIIK-3 CnocobeH pa3pabaThiBaTh MaTEMaTHUYECKHE MOJAEIU U POBOJUTh UX aHAJIU3 NIPU
pelLIeHnH 3aja4u B 00J1aCTH IPO(ECCUOHATIBHOMN 1EATEIbHOCTH
NJI-2 Ucnonb3yeT 1 MOTUPUITIPYET MaTEMaTHYECKUE MOJIEIH TPUKIIAJIHBIX 33124

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Popma peanuszanyn: KoMnbroTepHOE 3a1aHne
1. UHCTpyMEHTaNIbHBIE CPEeICTBA JJI IPUMEHEHUS U UCCIIEJOBAHUSI TEHETHYECKUX
anroput™oB (JIaboparopHas paboTa)
2. UccnenoBanue anropuTMOoB 00yUeHHsI HCKYCCTBEHHBIX HEMPOHHBIX ceTelt (JlabopaTtopHas
paborta)
3. IIpoexTrpoBaHNE NCKYCCTBEHHBIX HEMPOHHBIX CETEH JUIsl pelIeHus 3a/1a4 pa3IudHbIX
tunos (JIabopatopHas padora)
4. IlpoekTrpoBaHNE CUCTEM HEUETKOTO JIOTUYECKOro BhiBOJIa. AnroputM Mamdani
(JIaGopaTopHnas pabora)
5. IIpoexTHpoBaHHUE CUCTEM HEYETKOTO JIOTUYECKOTO BbIBO/IA. ANTOpUTM Sugeno
(JIaGopaTopHnas pabora)
6. Perienue 3aa4 aHainM3a JaHHBIX HA OCHOBE MpeleIeHTHRIX MeTo10B (JlabopaTopHas
paborta)

BPC aucuuniauHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATUH, %o
Pazjien qucuuIIMHbL Hanexc KM- | KM- | KM- | KM- | KM- | KM-
a3eiI Auc1 KM: 1 ) 3 i . )
Cpok KM: 4 6 8 12 14 16

DJIEMEHTBI TEOPUU MATKUX BBIYMCICHUN U
HEYETKOU JIOTUKHA




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
OIlK-1 N-lonk-1 JemoHcTpupyer | 3HaTh: HNHcTpymeHnTanbHble CpeACcTBa A IPUMEHEHMS U UCCIIEIOBAHUS
3HaHHE COBPEMEHHBIX | COBPEMEHHbBIE METO/IbI reHeTHYecKuX anroputMmoB (JlabopaTopnas padora)
METO/I0B HCCIIEIOBaHMS | UCCIIEIOBAHUS
CBOWCTB MaTeMaTHUYECKUX U | MATEeMaTHYECKUX U
MH(POPMALMOHHBIX MOJIETIEH | KOMITBIOTEPHBIX MOJIEIeH
YMersb:
MPUMEHSTh COBPEMEHHBIC
METObI HCCIIEIOBAHUS
MaTeMaTHYECKUX U
KOMIIBIOTEPHBIX MOJEINIEN
OIlK-1 NJI-20nk-1 HWcnons3yer u | 3HaTh: [IpoekTupoBaHue cUCTEM HEUETKOT'O JIOTMYECKOTO BBIBOJA. AJTOPUTM
OpUMEHSeT  YIiyOJieHHbIE | aKTyallbHble IPOOJIEMbI U Mamdani (JIaGopatopHnast pabota)
3HaHMS JUIsSl pelIeHus 3ajad | 3aJa4d NPUKIaTHON [IpoekTupoBaHue cUCTEM HEUETKOIO JIOTMUECKOT0 BBIBOJA. AJITOPUTM
byHaaMeHTaIbHOU U | MaTEMaTHKU U Sugeno (JIabopatopHast pabota)

HpI/IKJ'IaI[HOI\/II MaTEMAaTUKN

nH(}OPMATUKH

YMers:

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




OIIK-2

UJ-2ork> Boeioupaer wu
MOAU(PHUIUPYET aJTOPUTMBI
U TPOrpaMMHBIE PEIICHHS B
o0JacT  MaTeMaTHYECKOTo

3HAaTh:

OCHOBHBIE€ METO/IbI,
aHFOpI/ITMBI nu HpOI‘p&MMHBIC
CpeJICTBa B 00JIACTH MATKUX

[IpoekTrpoBaHUe CUCTEM HEUETKOTO JIOTHYECKOTO BBIBOJA. ATOPUTM
Mamdani (JlabopaTopHas pabota)

[IpoekTrpoBaHUe CUCTEM HEUETKOTO JIOTHYECKOTO BBIBOJA. ATOPUTM
Sugeno (JlabopaTopnast pabota)

MOJEIUPOBAHUS BBIYMCIICHUI IIpoexkTrpoBaHuEe UCKYCCTBEHHBIX HEMPOHHBIX CETEH Ul peLleHus 3a1a4
YMeTb: paznuuHbIX TUTIOB (JIabopaTtopHas padoTa)
pa3pabarbIBaTh U HccnenoBanue anropuTMoB 00y4eHHUsI UCKYCCTBEHHBIX HEHPOHHBIX ceTeit
MOAUGUIIUPOBATH (JTaboparopnas paboTta)
QJIITOPUTMBI,
MaTEMaTHYECKOE U
porpaMMHOe oOecrieueHue
JUISL PEILIEHUS TPUKIIAIHBIX
3a/1a4 B CBOEH
npogeccuoHaIbHON
NESATEIbHOCTH
OIIK-3 N-20mk-3 Hcnonezyer u | 3HaTh: HccnenoBanue alnropuTMoB 00YUEeHHUsI UCKYCCTBEHHBIX HEMPOHHBIX ceTeil
MoAUPULIUPYET METO/Ibl aHAU3a MPOoIIEeM, (JTaboparopnas padota)
MaTeMaTHYeCKue  MOJENH | IIOCTaHOBKY U 00ocHOBaHME | Pemienue 3aa4 aHaM3a JAaHHBIX HA OCHOBE MPELEACHTHBIX METO/I0B

MPUKJIAAHBIX 3aaa4

3ajJa4 B o0JracTu
npodeccnoHanbHOM
JIEATEIbHOCTH

YMeTh:

CaMOCTOSTEILHO
paspabaTbeIBaTh MOJAEIH,
METOJIbI ¥ TPOTPAMMHEIE
CpeICTBa TS peLIeHUS
3ajJa4 B o0JracTu
MIPUKJIAIHON MaTeMaTHKU U
MH(OPMATUKH

(JTaGoparopnas padoTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-I. HpOCKTHpOBaHI/Ie CHUCTEM HCUYECTKOI'O JIOTNYECKOIo BbiBoaa. AJIFOpI/ITM
Mamdani

®opmbl peau3anuu: KoMIbIOTEPHOE 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 3aganus:
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 CTYACHTa HA OCHOBE UCXOHBIX
JAHHBIX — IOCEUIAeMOCTh, KOJIMYECTBO CAAHHBIX J1a00paTOPHBIX PabOT U MPOYUTAHHBIX KHHUT),
OTIpEeIETISIeT U OMKMCHIBAECT BXOAHBIC U BHIXOJIHBIE IAHHBIE C TIOMOIIBIO JIMHIBUCTUYECKUX
MEPEeMEHHBIX (3a7aeT (PYHKIUU TPUHAICKHOCTH), POpMUpPYET 0a3y HEUETKUX MPaBUJI, a
3aTeM Ha OCHOBE airopuTMa Mamdani ¢ pa3TUYHBIMU 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€ECTB?
UHPOPMATUKU 2.Kakue MeTopl MOCTpOeHUs QYyHKIUN

MpUHAJIeKHOCTH BaM n3BecTHbI?
3./laiiTe onpeneneHne TMHIBUCTUYECKON TEPEMEHHOM.
4.Ilepeuncaute 6a30Bble ONEpaLlUU Ha/l HEYETKUMHU

MHO>KECTBAMH.
3HaTh: OCHOBHBIE METO/IbI, 1.KaxoBBI OCHOBHBIE dTAIIbl HEYETKOI'O JIOTHYECKOT'O
AITOPUTMBI u MIpOorpaMMHbIE BEIBOJA?
cpeactBa B 00JNaCTH  MSTKHX
BBIUYHCIICHUN
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: OueHKa "Xopoo" BICTaBIISETCS €CIIN 3alaHUe
BBITMIOJTHEHO TPEUMYILIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOPOCOB JaHbI
MIPaBWIbHBIE OTBETHI

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM BBITIOJTHEHHOE 33JJaHUE COACPKUT HEKOTOPhIE HETOYHOCTH U OIMOKH, HO BBIOPAHO 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 MPEUMYIIECTBEHHO HE BBITOJIHEHO M JJaHBI HEKOPPEKTHBIC
OTBETHI HA KOHTPOJBHBIC BOIIPOCHI

KM-2. IIpoekTHpoBaHue cCHCTEM HEYeTKOI0 JIOTHYeCKOr0 BbIBO/Ia. AJIrOPUTM Sugeno

®opmbl peanusanuu: KoMnsioTepHoe 3aqanue

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpoueaypa  mnpoBedeHUs]  KOHTPOJBLHOIO  MepONpPHMATHS:  3apaHee  OmpeaessieTcs
WHIIMBHIyaJIbHOE 33/laHUE I10 MPOSKTHPOBAHHIO CHUCTEMBl HEYETKOTO JIOTHYECKOTO BBIBOJA HA
ocHoBe anroputma Sugeno B cpene MATLAB, dopmymupytorcss obmue TpeOGoBaHHS K €ro
BBINIOJTHEHUIO M PEKOMEHIALUH JJIsl CaMOCTOATENILHON paboThl. 3ammra 3agaHus (1abopaTopHOH
paboThI) OCYIIECTBISICTCS MO 3aBEPIICHHUIO BBHIMOJIHEHUS BO BpEMs MPOBEACHUS JTaOOpaTOPHBIX
3aHATUH MyTeM JEMOHCTPALUU PabOTHl CIPOEKTHPOBAHHON CHCTEMBI HEYETKOTO JIOTHYECKOTrO
BBIBOZIa HA OCHOBE JITOPUTMa Sugeno U OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.

Kparkoe conepxxanue 3agaHus:
B nabGopatopHoii paboTe n3y4aroTcsi OCHOBBI IPOEKTUPOBAHUS CUCTEM HEUETKOIO JIOTHYECKOTO
BBIBOJIA.
Kaxxaplii CTYZI€HT BBIOJHSAET MHAWBUIYaJIbHOE 3a/laHue — BEIOMpAET NMPeAMETHYIO 001acTh U
KOHKPETHYIO 3ajlauy (Hampumep, oCTPOEHUE PEUTHHTA CTY/IE€HTa Ha OCHOBE UCXO/IHBIX
JAHHBIX — IIOCEUIAeMOCTh, KOJIMYECTBO CAAHHBIX J1a00paTOPHBIX padOT U MPOYUTAHHBIX KHHUT),
OIIpEEIISAET U ONUCHIBAET BXOIHBIE U BBIXOJHBIE JAHHBIE C TIOMOILBIO IMHIBUCTHYECKUX
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: OCHOBHEIE METO/BI,
QITOPUTMBI U TPOTPaMMHbBIE
cpeactBa B 00NacTH  MSTKHX

1.IlepeuncianTe BO3MOXKHBIE BAPUAHTHI 33JaHUS
(GyHKIMN TPUHAITIEKHOCTH HEYETKHX MHOXKECTB.
2.B ueM 3akiiroyaeTCs OTINYKE 3aJaHUs PYHKIIMHA

BBIUNCIICHUN MPUHAIIICKHOCTH 715 anroputMoB Mamdani u Sugeno?
3.Kakue orpannvenust Ha GOPMHUPOBAHNE HEUYSTKIX
IIPaBUJII JJI1 CUCTEMbI HEYETKOT' O JIOTHYECKOTO BBIBOA 110
anroputmy Sugeno?

YMers: OpUMEHATh  0a30BbIE 1.Vkaxure kak B cpene MATLAB u3smeHUTs HACTPOUKY

KOHIICTIIMK, TOAXOABl M METOMbI
pemieHus  3a7a4  IPUKIAJHON
MaTeMaTUKd W HMHQOPMATUKH C
UCIIOJIb30BAHUEM  COBPEMEHHBIX
BBIYMCIINTEIIbHBIX TEXHOJIOTHI

MeTtoza nedazzupukarim.

2.Ypanute WM U3MEHHUTE OJJHO U3 MpaBUII B 6a3e 3HaHUI
CUCTEMBI HEUETKOT'O JIOTHYECKOTO BBIBOJIA.
3.IIponeMoHCTpHUpYiiTE Ha IPUMEPE CIIPOEKTUPOBAHHOM
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. 10
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OleHKa "X0opouio" BEICTaBISETCs €CIH 3aJJaHue
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/IbHbIE CPeACTBA I IPUMEHEHHs U UCCJIeJOBAHUS
TeHeTHYEeCKNX AJTOPUTMOB

®opmbl peanusanun: KomnsroTepHoe 3a1aH1e

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa  mpoBegeHHusl  KOHTPOJBLHOIO  MepONpHMATHS:  3apaHee  ONpeaessercs
UH/IMBUYaJIbHOE 3a/laHUE O MCCIIEJOBAHUIO SKCTPEMYMOB (DYHKIMI C OMOIIBIO T€HETHYECKUX
anroputmoB (I'A) B cpene MATLAB, dopmynupyrorcs oOuiie TpeOOBaHUS K €r0 BBIITOJIHEHUIO U
pPEKOMEHJALMU Uil CaMOCTOATENbHOM paboThl. 3ammra 3amaHus (J1abopaTopHON palboThI)
OCYIIIECTBIISIETCSl 1O 3aBEPIICHUIO BBIIIOJHEHUS BO BpeMs MPOBEACHUS JaOOpaTOPHBIX 3aHATUM
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 MHAWBHUIYaJIbHOE 3a/IaHNE TI0 HAaX0XACHUIO U UCCIIEJOBAaHUIO
HKCTPEeMYMOB (PYHKIHI (110 BapraHTaM) ¢ MOMOIIbo ['A, caMOCTOATENTBHO OIpeeNeT Crocoo
MpeJICTaBICHNUs] XPOMOCOMHOT0 Habopa 1 BBIOUPAET pa3inyHble HACTPOilku ['A, reHeTHYecKuX
OIIepaTOpOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBpPCMCHHBIC MCTOABI 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.IlepeunciauTe OCHOBHbIE TEHETHUYECKUE OTEPATOPHI.
3.Kakue KpuTepun OCTaHOBA UCIIOJIB3YFOTCS JJIS
TEHETUYECKUX AITOPUTMOB?

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

aIropuTMa.
YMeTb: NPUMEHSTh COBPEMEHHBIE 1.3arpy3uTe MHCTPYMEHT I pabOThI C TEHETUIECKIM
METOJIBI HUCCIIEIOBAHUS anroput™moM B cpeae MATLAB.
MaTEMATHYECKUX 51 2.BBINOJIHUTE HACTPOMKY OlepaTopa MyTalluu B CPEIe
KOMIThIOTEPHBIX MOJIEIICH MATLAB.
3.BBINOIHUTE HACTPOUKY OnepaTopa 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 blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJTHOM 00bEME U JIaHBI KOPPEKTHBIC OTBETHI HA BCE KOHTPOJIHHBIE BOIPOCHI

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 ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€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 TPeOOBAaHUS K €r0 BBHIIOJHEHUIO U PEKOMEHALUH IS
CaMOCTOSITeNIbHOM paboThl. 3ammra 3agaHus (Ja0opaTopHON pabOTHI) OCYLIECTBISIETCS IO
3aBEPILEHUIO BHITIOJIHEHUS BO BpeMs MPOBEACHUsS JTAOOPAaTOPHBIX 3aHATHH MyTeM IEMOHCTpaluu
paboThl OOYYEHHBIX MCKYCCTBEHHBIX HEHPOHHBIX CETEW C Pa3IuYHOM TOMOJIOTHMEH M OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI
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KpaTtkoe conepxkaHue 3a1aHusi:
B naGopaTopHoii paboTe n3y4aroTcs MPUHITUIIB TOCTPOCHUSI HEHPOHHBIX CETEH U
nproOpeTaroTcss yMeHHS 1o paboTe C MaKeTOM MPUKIIAJAHBIX POTrPaMM JJIsl HCKYCCTBEHHBIX
Heriponnsix ceteit (MHC) B mporpammuoe cpene MATLAB.
Kaxxaplii CTYZIEHT BBIIIOJHAET MHANBUIYyaJIbHOE 3a/laHue, 3aKiatodatomieecs B co3nanuu MHC ¢
paznunoi Tonosorueii u ooyuerann MHC ms Beruncnenns ¢pyukuun Y=Ff(X) Ha otpeske [A, B]
(1o BapHaHTaM), CAMOCTOSTENIHO OCYIIECTBIISIECT MOATOTOBKY 00yUaromiel BBIOOPKHU (BXOIHON
U 1IeJIeBOM BekTOopa), onpeneiser Tonojoruro MHC (Koau4yecTBO CKPBITHIX CIIOEB U HEHPOHOB B
KaXJIOM CJIO€) U IPYT'He HACTPOUKH CETH (THII CeTH, PYHKIIUN aKTUBAIIUH, HAUYaIbHOE
3HaYEHHE CUHAIITUYECKUX BECOB U JIp.), BHIIOJIHSET €€ 00y4eHHe ¢ TOMOUIBIO MTOATOTOBICHHOMN
BBIOOPKU

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYmers: pa3pabaTbIBaTh " 1 .IIponemMOHCTpUpPYHTE OCHOBHBIE BO3MOKHOCTH
MOIU(PHUIIMPOBATH QITOPUTMBI, Helponakera B nporpamMmmHoe cpene MATLAB.
MaTEMaTHYECKOE U IPOrpaMMHOE 2.J106aBbTe AONOIHUTENbHBIN CKPBITBIN CIION U3 5
oOecrnieueHue JUIsL peLIeHus Heriponos B THC.

NPUKIAJHBIX 3a4a4 B  CBOEH 3.U3mennte dpynkuuto akruBarmuu MHC.
1po(heCcCHOHAIILHOM e TEIbHOCTH 4.IlogroroBbTe HOBYIO 00y4aroniyto Beioopky st MTHC.

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 "X0opolio" BEICTaBISETCS €CIH 3aJjaHue
BBIMIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO U Ha OOJIBIIMHCTBO KOHTPOJIBHBIX BOMPOCOB JaHbI
MIPABWIBHBIE OTBETHI

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM BBIMIOJHEHHOE 3aJJaHUe COAEPKUT HEKOTOPhIE HETOYHOCTH U OIIMOKH, 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. UccaenoBanue aaropuTMoB 00y4eHHUsI HCKYCCTBEHHBIX HEHPOHHBIX ceTel

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa  mnpoBedeHUsl  KOHTPOJBLHOIO  MepoNpuMATHUsi:  3apaHee  Ompenaessiercs

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

ucKyccTBeHHbIX HelpoHHbx cereir (MHC), ¢opmynupyrorcs oOmme TpeOoBaHUS K €ro

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

paboThI) OCYLIECTBISETCS MO 3aBEPUICHUIO BBIMOJHEHHS BO BpeMs HpOBeleHHs J1a00opaTOPHBIX
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3aHATUN myTeM JaeMoHcTpauuu paboTsl oOydeHHbix MHC ¢ ucnonb3oBaHMEM 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. Komnerenuunss/Muankarop: NJ-1lonk-1 JleMoHCTpHpyeT 3HaHHE COBPEMEHHBIX METOI0B

HCCJIeIOBaHUs CBOMCTB MaTeMaTUYECKUX U HH(bOpMaHHOHHBIX Mozeaen

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. Komnerenuust/Muaukarop: N/1-2onk-1 Mcnonb3yeT u npuMeHsieT yriryOJeHHbIe 3HAHUS IS
peleHus 3a1a4 GyHIaMEHTaIbHOM U NPUKIAJHOW MaTeMaTUKH

Bomnpocel, 3axaHus

1.HeueTkuii BbIBOJ. AJroput™ Sugeno.

2.Heuetkuii BiBOA. AnroputM Mamdani.

3.OcHOBHBIE ATAIbl HEYETKOTO BHIBOJIA.

4.0Onepatu HaJl HEYETKUMHU 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 onpenensercst Touka nepexojja HEYETKOTO MHOXKecCTBa?
OtBeTsI:

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 3amaercs orepanus mepecedeHnst HeUeTKUX MHOKecTB A 1 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 1 B mo 3azne?
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/I-2onk-2 Beibupaer u moguduiupyer aaropuTMsl 1
MPOrpaMMHBIC PEIIeHuUs B 0071aCTH MaTEMATHIECKOTO MOJICTHPOBAHUS

Bomnpocel, 3axanus

1.06yuenue HelipoceT. MeTo1 00paTHOTO PACIPOCTPAHEHUS OLTHOKH.

2.06yuenue Heipocetu. [IpaBuiao copeBHOBATEIHLHOTO OOYICHHS.

3.00yuenwue Helipocetu. [IpaBuino Xe60a.

4.OcHOBHBIE NMOAXO/bI K 00y4EHUIO HeHpoceTeil.

5.Hederkue v TMHTBHCTUYCCKHUE IEPEMCHHBIC.

6.0OCHOBHBIE XapaKTEPUCTUKH HEUYETKUX MHOKECTB. MeTo bl ocTpoeHus (PyHKIIUH
MIPUHAJICKHOCTH.

7.2neMeHTBI TEOPUH MPUOIMKEHHBIX paccyxaeHuil. OCHOBHbBIC TIOHATHS TEOPHUH HEUETKOM
noruki (fuzzy logic).

Matepuanbl /151 IPOBEPKH OCTATOYHbBIX 3HAHUM

vk wnN e

1.Kaxoe onpenenenue sBiasieTcst BEpHbIM?

OTtBeTsI:
1) HEeyeTKast JOTMKa — 3TO JIOTHYECKOE UCUHUCIICHNUE, SBIISIONICECS pacCIIiPEHUEM
IPONO3ULMOHATIBHOM JIOTHKY;
2) HeueTKast IOTHKA — ATO JIOTUYECKOE HCUHCIICHHE, SBIISIONIEECS PACIIHPEHHEM
MHOT'03HaYHOH JIOTUKHU;
3) HeyeTKast JJOTHKa — ATO JIOTHIECKOE NCUYHCIICHUE, SBIISIONIEECS pacCIIMPEHUEM TePHAPHOH
JIOTHKH;
4) HedeTKas JIOTUKa — 3TO JIOTMYECKOE MCUUCIICHHE, SBISFOIIEECS PACITMPEHNEM JIOTHKH
IPEIUKATOB IEPBOrO MOPSAKA.

VYkaxuTe NpaBUIbHBIM BapUaHT OTBETA.
BepHbiii oTBeT: 2)
2.Kakas obnacth onpezeneHust QyHKIMHA TPUHAAICKHOCTH HEYETKOIO MHOXKeCTBA (X)?

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

YKaxuTte npanmbelﬁ BapunaHT OTBETa.

BepHnpniii otBeT: 3)
3.Kak Ha3pIBaeTCs MEXHEMPOHHASI CBSI3b?
OtBerTsI:

1) aKcoH;
2) coma;
3) cuHanc;

18



4. 4) peHppwr.

v

6. YKaxuTe NpaBWUbHbIN BapuaHT OTBETa.

BepHnsriii otBeT: 3)
4.Yxaxxute OCHOBHBIE I1OCTYNaThl TeOpun Makkasiona u [Iurrca.
OTtBeTsI:

1. 1) moaenb HEMPOHA MOXKET NPeACTaBAATLCA B BUAE NPOCTENLIErO NPOLLECCOPHOrO 3/1eMEHTa, KOTOPbI
BbIYMCNAET 3HAYEHME HEKOTOPOM QYHKLMK;

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

3) KOHCTPYKIUSI HEHPOHHOMN CETH MPUTOAHA JUISI BHITOTHEHUS JIOTUYECKUX U apU(PMETUUECKUX
Onepanuii;

4) HeWpoHHAas ceTh CIIocOOHa 00y4YaThCs, Paco3HaBaTh 00pa3bl U 0000IIATH OJYUCHHYIO
uH(pOpMaLIIO;

5) HeilpoHHas ceTh CIOCOOHA pelaTh JII0ObIE TBOPUECKUE 3a/IaUH.

VKaxuTe NpaBUIbHbIC BADUAHTHI.
Bepnsiii otBeT: 1) 3) 4)

5.J1ns1 pemeHus Kakoil 3a7aui M3HAYaIbHO IPUMEHSUICS iepcenTpoH PasenOmarra?
OTtBeTsI:

1) pacno3HaBaHuWsA CAUTHOM peuu;

2) NPOrHO3MpoBaHMA Kypca BatoT;

3) HaxoxaeHMA 3KcTpeMyMa GYHKUNNK;

4) pacnosHaBaHuMA ByKB aHrIMNCKOro andasuTa.

ok wnNeE

YKaxuTe npanmbelﬁ BapunaHT OTBETAa.

Bepusliit otBet: 4)

4. Komnerenuust/Muaukarop: N/1-2onk-3 Mcnonp3yer u MoguduupyeT MaTeMaTudecKie
MOJIEJIH NPUKIIAJAHBIX 33124

Bonpocsl, 3aganus
1.MHOrocnoiHbIi nepcenTpoH.
2.0OcHOBHBIE KOH(UTYpalKi HelpoceTeH.
3.001mue mpUHIIMITEI COBPEMEHHBIX HelipoceTell. DyHKIUS akTUBAIIMU. MaTpHila BECOBBIX
KO3 (PUIIMEHTOB.
4.dopManbHOE ONMCAHUE HEWPOHA U €r0 MaTeMaTUYeCKasi MOJEIb.
5.MeTomb! TPaBaOTOIOOHBIX PACCYKACHUI HA OCHOBE aHAJIOTUN U TIperieieHToB. OCHOBHBIC
OnpeIeTICHUsI.
6.1IpenenentHoiii moaxon. [Tapamerpuyeckoe npecTaBieHre MPELeeHTOB U aJTOPUTM
W3BJICUCHHUS MPELIE/IEHTOB.
7.3anano tpu npeueaenta 11, 12 u [13. Halitu pemenue mis rekyuieit cutyanuu (Lens) Ha
OCHOBE IIPEIICICHTOB C UCTIOJIb30BaHUEM AITOPUTMa 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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MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

NouUuswDNRE

©® N Uk wWwN R

1. /115 perieHust Kakux 3aja4 MPUMEHSIOT camoopranusytomuecs cetu Koxonena?
OTBETHI:

1) 3agay KnaccuduKaumm AaHHbIX;

2) 3apay pacnosHaBaHus 06pas3os;

3) 3agay cermeHTaumm (Knactepmusaummn);

4) 3apa4 NPUHATUA peLeHun;

5) 3agay opraHM3aumMmn accoLMaTUBHOM NamAaATK.

YKarKuTe NpaBu/ibHbI BapMaHT oTBeTa.

BepHnsiii otBeT: 3)
2.Kakue napaaurMel BBIICISIOT B 00YICHUH HCKYCCTBEHHBIX HEHPOHHBIX ceTeH?
OTBeTHI:

1) obyueHue c yuntenem (KoOHTponmpyemoe obyyeHune);
2) cmelwaHHoe obyyeHue;

3) MammHHOE 0OYyUEHHE;
4) obyuenue 6e3 yuutens (HEKOHTPOJIUpYeMoe 00yUeHHE);
5) urepalmoHHOE 00yUYEHHE.

YKaXuTe MpaBUIbLHBIC BAPUAHTEHI.
Bepnsiii otBeT: 1) 2) 4)

3.YKaxuTe OCHOBHBIE ATAIIbI IIUKJIA PACCYK/ICHUS HA OCHOBE MPEIEACHTOB.
OTBeTHI:

1) coxpaHeHue;

2) nocTaHOBKa 3a4auu;

3) n3BneuveHue;

4) NoBTOPHOE UCMO/Ib30BaHWE;

5) nepecmoTp 1 aganTtaums;

6) OLeHKa NO/IYYEHHOTO peLleHus.

YKaxkute npaBuU/ibHble BAapPUaHTbI.

Bepnpiii otBet: 1) 3) 4) 5)
4.Kakue 0CHOBHbIE KOMIIOHEHTHI B OOIIIEM CITy4ae BKJIIOYAET MPeLeeHT?
OtBeThI:

1) oueHKy npasgonoaobus;

2) peuieHue 3aaauu;

3) pe3ynbTaT MPUMEHEHHUS PEIICHNUS,

4) peKOMEH1alluM SKCIEPTa;

5) onmcanue 3a1a4u (MPOOJIEMHON CUTYAIIHH ).

VYkaxuTe IpaBUIIbHbIC BAPUAHTHI.
Bepwsiii otBet: 2) 3) 5)

5.Vkaxure 3aia4yu, KOTOPBIC OTHOCATCH K 3ala4aM UHTCIUICKTYAJIbHOT'O aHaJIn3a JaHHbIX.
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OTBETHI:

1. 1) 3apgaum KnaccuduKaunm AaHHbIX;

2) 3a1a4u KJIaCTepU3AIMK TaHHbBIX;

3) 3aJaun aBTOMATHYECKOTO JOKa3aTeIbCTBA TEOPEM;

4) 3ajauM MOMCKa acCOLUALMI U KOppEsALuil;

5) 3agauu BBISIBICHHUE TUIIOBBIX 00Pa3IloB Ha 3aJaHHOM MHOXKECTBE;
6) 3aa4y IPUHATHSL PELLICHUI;

7) 3aJauy MCCIIeIOBAHUS TCHICHIMI BO BDEMEHHBIX PAIaX.

VYKakure npaBUIIbHbIE BApUAHTBHI.

Bepnpiii otBet: 1) 2) 4) 5) 7)
6.Kakas TexHoJ0rMsI IpefHa3HaueHa [yl aHaJIu3a CTPYKTYPUPOBAHHBIX JAHHBIX C IOMOILBIO
MaTEMaTUYECKUX MOJIENIEH, OCHOBAaHHBIX Ha CTATUCTUUECKUX, BEPOSITHOCTHBIX U
ONTUMU3ALMOHHBIX METO/AX, C LEJIbIO BBISIBIICHUS B HUX 3apaHee HEU3BECTHBIX
3aKOHOMEPHOCTEH, 3aBUCUMOCTEHN U U3BJICUEHUS HETIPEABUIEHHON nHpopMauuu?

OTtBeTsI:

1) MHTepaKTMBHAA aHaNMTUYeCcKasa 06paboTKa AaHHbIX;
2) konnabopaTneHas GpUNbTPaLIUS;

3) rnybuHHbIN aHanu3 AaHHbIx (Data Mining);

4) BU3yanusaums AaHHbIX;

5) KOrHUTMBHas rpaduka.

vk wN e

6. YKaxuTe NpaBu/bHbIN BapnaHT oTBETa.

BepHsiii otBeT: 3)
7.Kakoif MeToJ1 IBIISICTCS CAMBIM PaCIIPOCTPAHECHHBIM JJIsl H3BJICUCHUS TIPEIICCHTOB?
OTBeTsI:

1) meToA, oNOpPHbIX BEKTOPOB;

2) meToA, NomncKa B MPOCTPaHCTBE COCTOAHMIA;
3) meToa 6aunKanLlero cocena;

4) metog FOREL.

ok wNRE

YKaKuTe NpaBuIbHbIA BapuaHT OTBETa.

BepHpiii otBeT: 3)
II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoaHeHus 3Hanus: PaboTta BBIMOTHEHA B paMKax "MPOJABUHYTOTO
YPOBHS U B MOJIHOM 00beMe. OTBETHI JaHBI BEPHO U YETKO C(HOPMYIHUPOBAHBI OCOOCHHOCTH
MIPEMJIOKEHHBIX PEILICHUM.

n

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoiHeHus sHanus . PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BOJNBIIMHCTBO OTBETOB Ha BOIPOCHI IK3aMEHAITMOHHOTO OUJIeTa M IOTIOJTHUTEIIbHbBIS
BOIPOCHI JaHBI BEPHO, HO UMEIOTCSI HEKOTOPhIE HETOYHOCTH M HETIPUHIIUITUATBHBIC 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.

22



