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IlepedyeHpb MIIaHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHsI 0 TUCHUILIINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJbTATAMHU OCBOCHUSI 00pa30BaTeILHOM

nmporpamMmmbI
Hucuumnuaa b1.B.01 Heuerkass noruka W HEHUPOHHBIECETH 0OECTIEUMBAET
dbopmupoBaHue y 00yUarIIMXCs CJICIYIOIINX YHUBEPCAJIbHBIX,
oO1enpodecCHOHAIBHBIX U MTPOGECCUOHAIBHBIX KOMIETEHIIUNA ™
OTd/ Kox HaumenoBanue Kon HaumenoBanue Oopa3zoBaTtejbHbII
T®u | komnere | KommereHnuu | MHAUKAT HHIMKATOPA pe3yabrart **
PeKBHU3H | HUMH ** w% opa JOCTHKEHHUS
TBI IIC JOCTHKE KOMIIeTEeHIIHH **
(npu HHUS
Hanuyuu)* KOMIIETE
) HIUHA **
OIIK -1. Cnocob6en | OIIK-1. | [Ipumenser OIIK -1.2. 3-1. 3naem
MIPOBOIUTH 2 OCHOBHBIE ~ METOJbI | CTATHCTUYECKUE
MOJICIIMPOBAHHE, MOJICITUPOBAHHS METOABI Ul aHaju3a
aHaIu3 u OHM3HEC-TIPOLIECCOB U | JaHHBIX.
COBEPIIICHCTBOBA CUCTEM c | OIIK -1.2. 3-2. 3naem
HUE OusHec- UCTIOJIb30BaHUEM TEOPETUYECKHE u
MPOIIECCOB " COBPEMEHHBIX MPUKJIAJHBIE BOIPOCHI
nH(GOPMaIMOHHO- METO/IOB U | aHAIH3a u
TEXHOJIOTUIECKOM POTrPaMMHOTO MOJICITUPOBAHHUS
UHGPACTPYKTYPHI UHCTPYMEHTapus OM3HEC-TIPOIIECCOB
NpEeNNpUsITHs B OIIK -1.2. V-1.
MHTEpecax Ymeem  npumensToh
JOCTHKEHUS.  €T0 OCHOBHBIE METOIBI
CTpaTEeruuecKux MOJICTTUPOBAHUS
nenen c OM3HEC-TIPOLIECCOB U
HCIIOJIb30BaHUEM CUCTEM c
COBpPEMEHHBIX UCTIOJIb30BaHUEM
METO/IOB u COBPEMEHHBIX
IPOTPaAMMHOTO METO/IOB u
WHCTpYMEHTapus MIPOrPaMMHOTO
WHCTPYMEHTApUs
OIIK -4. | Cnocoben OIIK-4. | HUcnonb3yer OIIK-4.1. 3-1. 3naem
MTOHUMATh 1 MaTeMaTHYECKUE TEOPEMBI
TIPUHIIUATIBI METO/IBI, MaTEeMaTHYECKOTO
paboTHI MaTEMATUYECKHAE aHah3a,  JIMHEWHOU
nH(GOPMaLIMOHHBI MOJIEH U | anreOpsl u
X  TEXHOJIOTHH; [IPOrpaMMHBIE AQHAJIMTUYECKON
UCIIONIb30BaTh CpencTBa JUISL | TEOMETPHH,
UHPOPMALHIO, pelieHus 3amad | auddepeHnnanbHbIX
METO/IBI u cbopa, 00paboTKH U | U Pa3HOCTHBIX
MIPOTPaMMHBIE aHanmm3a yYpaBHEHHH,  TEOpHUHU
CpencTBa ee uHbopMaIuu BEPOATHOCTEMH u
cbopa, 0O6paboTKn MaTeMaTHIECKON
W aHanmm3a Ul CTaTHCTUKH,

MH(POPMALIMOHHO- OCHOBHBIE IIOHATUSA H
aHAJIMTUYECKOU OCHOBHBIE METOJIbI
NOAICPIKKHU JMCKPETHON




MMPUHATHA
YIPaBIEHYECKUX
peLIeHui.

MaTe€MaTUKH, TEOPUU
aHaM3a JTAHHBIX,
TEOPUH
MIPOrHO3UPOBAHMS,
SKOHOMETPHKH,
MHOTOMEPHOM
MaTeMaTU4YECKO1
CTaTHCTHUKH.
OIIK-4.1. V-1.
Ymeem
aHaJIU3UPOBATh u
0000111aTh
UH(OPMALIHUIO.
OIIK-4.1. V-2.
Ymeem
dbopmyIupoBaTh
BBIBOJBI HAa OCHOBE
MOJTyYEHHBIX
pe3yIbTaToOB
BBIUHCJICHUH;
OIIK-4.1. V-3.
Ymeem wcnonb3oBath
MaTeMaTU4YecKue
WHCTPYMEHTAJIbHbBIE
Cpe/CTBa /I aHaIu3a
JAHHBIX B TIpOIIECCe
HKOHOMETPHUYECKOTO
MOJICIIUPOBAHUS,
IIPEIUKATUBHON
AQHAJIUTUKH, cbopa,
00paboTKK W aHamm3a

OOJIBIINX JTAHHBIX.

* Hucyunauna modicem hopmuposams KOMREMeHYUro NOIHOCMbIO UIU YACHUYHO.
**/lonocno coomeemcmeosams Ipunodicenuio 1 k 06pazosamenvHoll npoepamme

2. O0beM HW MeCcTO JIUCHUIUVIMHBI B CTPYKTYype
NMporpaMmabl
OO0muii 00beM TUCHUILIHHBI:
4,00 3.e., 144 ak.uac

oOpa3oBaTeyIbHOM

KoHnTakTHass pabota oOywaromuxcsi ¢ MOpernojaBaTeleM MO BHJaM Y4eOHBIX

3aHATHI:63 aK. yac Ha KOHTaKTHYIO paboOTy C MpernojaBaresieM, U3 HUX 24ak.yac

Ha Jiekuuuy 1 30ak.yac Ha IpakTHYECKue 3aHATH, 9 ak.4yaca Ha Karrak. 81 ak. wac

Ha CaMOCTOATENbHYIO paboTy 00y4YaroIMXCs.

b1.0.25 HeueTkas n0ruka u HEUpOHHBIECETUPEATIU3YETCS B 7-M ceMecTpe 4-ro

kypca. [IpenogaBanue aucuuruinabl b1.0.25 HeueTkas norvka 1 HeMpOHHBIECETH

ONMMpaeTCs Ha 3HaHUE O0O0IEe00pa30BaTENbHBIX IUCIUIUINH, B MEPBYIO OuYepeb,




b1.0.07.05 «Teopus BeposiTHOCTEH M MaTeMaTuyeckas cratuctuka», b1.0.07.02
Jluneitnas anrebpa u aHanutuyeckas reomerpusi, b1.B.15 «BBenenue B Hayky o
nauabix. SQL u Pythony.

b1.0.25 Heuerkas 7n0rMKa HW HEUPOHHBIECETUIIPEAIIECTBYET TaKUM
nucuumuinHaM, kak: b1.B.J[2.08.02 Ananutuka OOJBIINX JaHHBIX, a TaKXKe MpU
BBITIOJTHEHUH HAyYHO-HCCIIEIOBATEIbCKOM M BBITYCKHOW KBaTU(UKAIIMOHHON
padoTHL.

O0beM AUCHUILIIMHBI, peanudyembii ¢ mpuMeneHueM CJIO: koauuecTBo
aKaJIeMUYECKUX YaCOB, BBIJICJICHHBIX HA CAMOCTOSITEIIbHYIO pab0Ty 00yYarOIUXCs:
Bcero ¢ npumenenrem CJ1O — 8la.u.

3HaHMUS, YMEHHMS W HABBIKM, TMOJYYCHHBIE NpPU H3YYEHUU JIUCHUILIMHBI,
WCTOJIB3YIOTCA CTYJCHTaMM TIpM TMOJNOTOBKE M cAadye TOCyJAapCTBEHHOTO
AK3aMeHa.

dopMoil MPOMEKYTOUHONU ATTECTAIMHM B COOTBETCTBUU C YUEOHBIM IJIAHOM
SIBJIIETCS 3a4€T C OLICHKOM.



3. CopepikaHue U CTPYKTYpPa AUCHUIIIMHBI

3.1. CTpykTypa IUCUUILTAHBI
Ounas popma odyuenus

Ne n/m | HammeHoBaHue O0beM JUCUMIIMHBI, AK.YAC ®dopma
TeM U (HJIN) BCEI'O KonTakTHas padora o0y4yarommxcs CamocrosiTesibHAs TEKYILEro
pa3nesioB ¢ mpenoaaBarTesieM 10 BUAAM Y4eOHbIX 3aHATHI padora KOHTPOJIA
Ilepuon TeopeTnyeckoro o0y4eHust Ilepnon yCIEBAaEMOCTH,
NMPOMEKYTOYHOM IIPOMEXKYTOYHOU
aTTecTaluu aTTecTaluu
(ceccus)
3auaTus 3ausTus HUK KCP | K9 Kar | K| CPxp | CP3x | CP
JIEKIIHOHHOT O CeMHHAPCKOI0 TK | 0
THIIA THNA H
T
p
0
Ja
b
J BJI JIP 3
Tema | OcHOBBI TectupoBanue,
1 TEOPUU 42 g 3 26 [IpakTueckoe
HEYETKUX KOHTPOJIBHOE
MHOECTB 3aJlaHuE
Tema Heuerknit TectupoBanue,
2 BBIBOJI u 47 2 2 26 [IpakTueckoe
HEYETKUE KOHTPOJIBHOE
MOJEIIN 3aJ1aHue
Tema | HeliponHble TectupoBanue,
51 8 14 29
3 CeTH [IpakTHueckoe




KOHTPOJIbHOE
3aJjaHue

[IpomexyTounas 9 3ader ¢

aTTecTanus OLICHKOM

Hror

0 144 24 30 81

Hcnonvzyemvle cokpawenus:
JI — nexkuum - 3aHATHSA, IPeLyCMaTPHUBAIOIIUE TPEUMYIIECTBEHHYIO Tepeaady yueOHoi nHpopMay 00ydIaromuMcst IeAarornIecCKIMI PaOOTHUKAMH OPTaHU3aALUH U (MIIH) JIHIAMH,

MIPUBIIEKAEMbIMU OPTaHU3alMeH K pearu3annuy 00pa3oBaTelbHBIX IPOrPaMM HA HHBIX YCIOBHSX, ).

BJI — Buneo nekmuu.

JIP — nabopaTtopHbie paboOTHI.

[13 — mpakTHyeckue 3auHATHsI (32 HCKIIOYCHHUEM J1a00paTOPHBIX padoT).

UK — unauBulyabHbIE KOHCYJIbTAIIUU.

KCP — KOHTpOJIb CAMOCTOSATENBLHOI PabOTHI

KD — xoHCyIBTaIINN TIEpE]] SK3aMEHOM

KaTTok — KOHTaKkTHas paboTa Ha aTTECTAlMIO B IIEPHOA YK3aMEHAIMOHHBIX CECCHI
KoHTpoms - KOHTakTHas paboTa Ha aTTeCTalUIO B IEPHOA AK3aMEHAMOHHBIX CECCHI JUIA 3a09HON (OPMBI 00ydeHHS
CPxp — camocTosTenbHas paboTa Ha MOJArOTOBKY KypcoBOil pabOThl/ KypCcOBOTO IIPOEKTA.
CPak — camocrosTenpHas paboTa Ha IOATOTOBKY K 3K3aMeHY.

CP — camocTosTenbHas padoTa B ceMecTpe Ha IMOATOTOBKY K Y4€OHBIM 3aHSATHSIM.

T — TectupoBanue.

[IK3 — mpakTHyecKkue KOHTPOJIbHBIE 3aJaHHS.

[IN3 — mpodeccnoHanbHO-UCCIIEeI0OBATEICKHIE 3a1aHusI.

B npouecce oO0ydeHus NPUMEHSIOTCS CIEIYIOLUIME HWHTEPAKTUBHBIE (OPMBI: JIEKIUSA-AUATIOT, paboTa B MallbIX
rpynmnax, CiappuHr-napTHepCTBO.
Tewmsl 1-3 MoryT 6bITh 0cBOEHBI ¢ TpuMeHeHrneM D0 u JJOT ¢ KoHTposeM B CUCTEME AIIEKTPOHHOTO 00yUeHHUs] AKaJIeMUU.




3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. OcHOBBI TEOPHM HEYETKUX MHOKecTB. OIIK-1.2.
Beenenue. Heuetkue uncia, Heuetkue MHOXkecTBa, GQyHKIUNA TPUHAIIEHKHOCTH,
HEYETKHE OTHOLIEHHUSI, UMIUTUKALIMS.

Tema 2. HeyeTkuii BIBOA U HeueTKue moaean. OIK-1.2.
dazzudukanus, nedasudukanus, 6aza npaBuwi. CUCTEMbl HEUETKOTO BBIBOJA.
Monenu BeiBoia: Moaenu Mamaanu u CyreHo

Tema 3. Heitponnsie cetu. OIK-4.1.

OcuoBubie monsTHs. Knaccudukarusi, ocHOBHbIe mapagurmbl. CeTH TPSIMOTO
pacnpoctpaneHusi. Cetu ¢ oOpaTHBIMH CBsI3sIMU. CHUCTEMBI peanu3aiii HEUPOHHBIX
cereit. Cetp Xemmunra. CeTb ¢ 00ydeHrnEM 00OpaTHBIM PACIIPOCTPAHEHUEM OIIHOKH.

4. Tunsi OLHCHOYHBIX MaTe€pHuajJloB, MOKA3aTECJIU U KPUTCPUHN
OIlCHUBAHUA

4.1. Ouenounsie MaTepuainsl no aucuuirae b1.B.01 Heuerkas noruka u
HEHPOHHBIECETUBXOMAT B COCTaB OIIEHOYHBIX MaTEpHAIOB MO 00pa30BaTEIbHOM
nporpamme. COBOKYIIHOCTh OLEHOYHBIX MATE€pUAJIOB [0 BCEM JUCLUIUIMHAM
0o0pa30BaTeabHOM IPOrpaMMBbl COCTaBIsAET (POHJ OLEHOYHBIX CpPEACTB (Hanee —
®OC). ®OC ucnonp3yercs Mpu MPOBEACHUH TEKYIIETO KOHTPOJS yCIEeBAEMOCTH
U TIPOMEKYTOYHON aTTeCTallMH 00YyYaroIIUXCs C LENIbI0 OLICHUBAHUS JOCTUKCHHUS
00y4aroIUMUCS MIIAHUPYEMBIX Pe3yJIbTaTOB 00YyUEHHUS.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOYHBIX 3aJaHUN Pa3IMYHOIrO
THIIA U YPOBHSI CJIIOKHOCTH, BKJIIOYAET KPUTEPUHU U LIKAJIBI OLICHUBAHMSA, & TAKXKE
«KJIHOYM» NpaBWIbHBIX 0TBETOB. POC (hopmupyeTcs Kak OTAEIbHBIA JOKYMEHT U
XPAaHUTCA B JJIEKTPOHHOM BuAeE, noctynn Kk @OC mpenocTaBiieH OrpaHUYEHHOMY
KpyTy JIULI.

4.3. Jlns camocrosiTenbHOM paboThl 0Oydarouuxcst Mpu IMOATOTOBKE K
TEKYLIEMY KOHTPOJIO YCIEBAEMOCTH W MPOMEXKYTOUHOM aTTeCTalMd B paboOuMx
IIporpamMmax JUCLUIUIMH Pa3MEIECHbl TUIIOBBIE ITPOBEPOYHBIC 33JlaHUs, KOTOPHIE
MOKHO YCJIOBHO Ppa3J€IuTh Ha 3aJaHus 3aKpbhITOro, KOMOMHMPOBAHHOIO WU
OTKPBITOT'O TUIIOB.

3aiaHus 3aKpBITOrO THUIIA — 3TO TECTOBBIE 3aJaHMS, B KOTOPBIX KaXKIbIA
BOIIPOC  COIIPOBOXKJAETCS T'OTOBBIMM BAapUAHTAMU OTBETOB, M3 KOTOPBIX
HEOOXO0MMO BBIOpATh OJIMH WM HECKOJBKO MPAaBUIBHBIX.

3anaHus KOMOWHHUPOBAaHHOIO THIIA — 3TO TECTOBBIE 3aJaHMs, B KOTOPBIX
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KaXIbI BOMPOC COMPOBOXKIAETCS TOTOBBIMU BapHaHTaMU OTBETOB, U3 KOTOPBIX
HEOOXOMMO BBIOPATh OJIMH WJIM HECKOJbKO MPaBUJIBHBIX U OOOCHOBATH CBOM
BBIOOD.

3amaHusi OTKPHITOTO THIA — 3TO 3aJlaHUs, B KOTOPBIX Ha KaKIIbI BOMPOC
JIOJIKEH OBITh MPEIOKEH PAa3BEPHYTHIII 00OCHOBAHHBINA OTBET.

B 3aBucumocTH OT THNA 3aJaHUS PEKOMEHIOBAHBI  OIpe/eJeHHAsS
MIOCTIEIOBATEIHHOCTh BBITMTOJIHEHUS U CHCTEMa OIICHUBAHMSI BBHITIOTHEHUS 3aJaHUIA.
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4.4. Tunbl 3a1aHUH, CLIEHAPUU BBITIOTHEHUS, KPUTEPUU OLICHUBAHMS

TUIT 3AJJAHUA NHCTPYKLMA CHEHAPHU BBIIIOJIHEHU A KPUTEPUUM OLIEHMBAHUW A
3ananue 3aKpBITOTO [Ipounraiite  Tekcr, 1.BHUMaTEeNnbHO MPOYUTATH TEKCT 3aJaHUS U OTBeT cuuTaercs BEpHBIM, €CIIH
TMIIA  C  BBIOOpOM BbIOEpUTE MOHSTh, YTO B KA4E€CTBE OTBETa OXKUAAETCA TOJIHKO IIPAaBWIBHO YKa3aHa LU(ppa HIU
OJTHOTO  IPaBHJIBLHOTO NIPaBUJIbHBIN OTBET OJIUH U3 MPEUI0KEHHBIX BAPHAHTOB. OykBa
OTBETa U3 HECKOJBKHX 2. BHuUMarenbHO MPOYUTATH NPEASIOKEHHBIE
BapHUaHTOB BapHaHT-ThbI OTBETA.
IIPEII0KEHHBIX 3. BoiOpaTh 0J1MH BEpHBIM OTBET.
4. 3anucate TOJBKO HOMep (MM OYKBY)
BBIOPAHHOTO BapHaHTa OTBeTa (Hampumep, 3 win B).
3ananue 3aKpBITOTO [Ipounraiite TexkcT u 1.BHUMaTENhHO MPOYUTATH TEKCT 33JAHUS U OTBeT cuuTaercs BEpPHBIM, €CIH
TUIIAa HAa YCTAHOBJICHUE YCTaHOBUTE MOHSTh, YTO B KayeCTBE OTBETa OXHUJIAIOTCS Mapbl IIPABWIBHO yKa3zaHbl HUGPBI WK
COOTBETCTBUS COOTBETCTBUE JJIEMEHTOB. OyKBBI
2. BuumarenbHO mpouyuTaTh 00a CIIKCKA:
CIHCOK 1 — BONPOCHI, yTBepkKAeHUs, (DaKThl, MOHATHUSL
U T.J.;
CIIMCOK 2 — yTBEP)KJCHUS, CBOUCTBA OOBEKTOB
U T.J1.
3. ComocTraBUTh 3JEMEHTHI cmucka 1 ¢
JJIeMEHTaMu  chucka 2, chopMUpOBaTh  Mapbl
JJIEMEHTOB.
4. 3anucarh nomapHo OYKBbl U IU(pHI (B
3aBUCUMOCTH OT 3a/laHusl) BapUaHTOB OTBETa
(manpumep, Al unu b4).
3ananue 3aKpBITOTO [Ipounraiite  Tekcr, 1.BHUMaTEenhbHO MPOYUTATH TEKCT 33JaHUS U OTBeT cuuTaercs BEpPHBIM, €CIH
TMIIA  C  BBIOOpPOM BbIOEpUTE MOHATh, YTO B KayecTBe OTBETAa OXHUAAETCS IIPaBWJIBHO  YCTAHOBJIEHBI  BCE
HECKOJIbKUX MIPABUIILHBIC OTBETHI HECKOJIBKO MPaBUJIBHBIX OTBETOB U3 MPEIJIOKEHHBIX COOTBETCTBUS  (HO3ULIMM U3
NPaBWIBHBIX  OTBETOB BapHaHTOB. OJIHOTO cTonbua BEPHO
u3 HECKOJIBKUX 2. BHUMaTenbHO NPOYNUTATh INPEATIOKEHHBIE COMOCTAaBJIIEHBl C  IO3ULUAMU
BapHaHTOB BapUaHT-ThI OTBETA. JPyroro)
IPETI0AKEHHBIX 3. BeIOpaTh HECKOJIBKO MPABUIIbHBIX OTBETOB.
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4. 3anucaTh TONBKO HOMepa (WM OYKBBI)
BBIOpaHHOTO BapuaHTa oTBeTa (Hampumep, 1 4 mmm A
D).

3amanue 3aKpBITOTO [Tpounraiite TeKCT u 1. BHUMaTeNbHO MPOYUTATH TEKCT 3aJaHUS U OTBeT cUMTAETCs BEPHBIM, €CIH
TUIA HAa YCTAHOBJICHHE YCTaHOBUTE MOHATh, YTO B KayecTBE OTBETAa OXKUAACTCS NPaBUIBHO yKa3aHa BCSI
HIOCJICI0BATEIbHOCTH MOCJIEI0BATENBHOCTD MOCJIE0BATEIBHOCTD SJIEMEHTOB. HIOCJICIOBATEIBHOCTD TP
2. BHUMAaTeNbHO NPOYUTATh MPEATIOKECHHbIE
BapUaHTHI OTBETA.
3. IlocTpouTh BEpHYIO IMOCIEIOBATEIBHOCTD
U3 TPEUI0KEHHBIX 3JIEMEHTOB.
4. 3anucatp OyKBbI/IIM(DPHI (B 3aBUCUMOCTH
OT 3aJaHus) BapuUaHTOB OTBETa B  HYXHOH
nocaeaoBarebHOCTH (Hanpumep, bBBA numu 135).
3amganue [Tpounraiite  Tekcr, 1.BHUMAaTETbHO MPOYNTATh TEKCT 3aJaHUS U OTBeT cYMTaAeTCs BEPHBIM, ECIH
KOMOWHUPOBAHHOTO BbIOEpHTE MOHATH, YTO B KAYECTBE OTBETA OXKUIACTCS TOJIBKO NpaBWIbHO YKa3aHa Iudpa WiIn
THIa C  BBIOOpOM NpPaBWIBHBI OTBET U OJIMH M3 MPE/IOKCHHBIX BapUAHTOB. OyKBa W NPHUBEACHBI KOPPEKTHHIC
OJTHOTO  TPAaBHIBHOTO 3aIUIINTE 2. BHUMAaTeNbHO MPOYUTATh MPETIOKEHHBIE apryMEHTBI, HCIOJb3yeMbIe MpHU
OTBETa u3 apryMEeHTHI, BapUaHTHI OTBETA. BBIOOpE OTBETa
NPEeIOKEHHBIX U 000CHOBBIBAIOIINE 3. BeIOpaTh O7MH BEPHBI OTBET.

000CcHOBaHHEM BBIOOpA

BBIOOp OTBETA

4. 3anucath TOJBKO HOMeEp (uinu OYyKBY)
BBIOpPAHHOT'O BapuaHTa OTBETA.

5. 3anucaTh aprymMeHThbl, 0OOCHOBBIBAIOLIUE
BBIOOp OTBeTa (Hampumep, 4 TeKCT 000CHOBaHUS).

3anaHue OTKPBITOTO
TANIA C Pa3BEPHYTHIM
OTBETOM

[Ipouuraiite TEKCT H
3aIUIINTE
pa3BEepHYTHIN
000CHOBaHHBII OTBET

1. BHUMaTenbHO MPOYHUTATH TEKCT 3aJaHUS U
IOHATH CYTh BOIIpOCaA.

2.IlpoxymaTh TOTUKY U MOJTHOTY OTBETA.

3.3anucatb  OTBET, MCHOJb3Ysl  YETKHE
KOMITAKTHBIE (POPMYITHPOBKH.

4.B cnydae pacyeTHOM 3ajayd, 3arucaTth
pelIeHre U OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OtcyrcTBUE (bakTHUeCKuX
OILIMOOK.

2. PackpriTue o0Bbema
UCIONB3YEMBIX TOHATUN (MOJTHOTA
OTBETA).

3.000CHOBaHHOCTH OTBETA (HATU4HE
apryMEHTOB).

4. Jlormueckast IIOCJICAOBATCIIbHOCTD
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n3jiaracMoro MmaTrcpuajia.
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4.5. OOmas 1mIKajia OICHWBAHUS PE3YJbTATOB TEKYIIETO KOHTPOJS
YCIEBAEMOCTH M MPOMEKYTOYHOM arTecTauuy ooydaromuxcs ¢ npuMeHennem bPC

ECTS
Hrorosas bunapuas
TpaguuuoHHas cucrema Aan Jas  Gunapwoii
0a/IbHAA OlleHKA cucTeMa Tpatmonn |
95-100 OTsTIHo A P/ Passed
85-94 B P/ Passed
75-84 X ODOLIO 3a4TeHO C P/ Passed
65-74 P D | P/Passed
55-64 Y 10BIIETBOPUTETHHO E P/ Passed
0-54 HeynoBneTBopuTenbHO He 3aureno F F/Failed

CooTHolieHne 6aJII0B 3a TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH U MTPOMEKYTOUHYIO
aTTECTAIINIO, @ TAKKE TOBTOPHYIO TPOMEKYTOUHYIO aTTECTAIUIO:

MakcumanpHas cymma | MakcumanibHas Makcumanbnas | MakcumanbHas
OamIoB 32 TEKylui | cyMMa OallJloB 3a | UTOTOBas cymma OayioB 3a
KOHTPOJIb MIPOMEKYTOUHYTO OampHas MTOBTOPHYIO
yCIIEBAEMOCTH aTTECTAIINIO OTICHKA MIPOMEKYTOUHYTO
aTTECTalNIO
60 6amoB 40 6amtoB 100 6ammoB 100 6ammoB

5. ®@opmpbl aTTECTALIMH, TUIIOBbIE OLIEHOYHbIE MATEPHUAJIbI IJIsl TEKYIIEro
KOHTPOJISI YCIIE€BAEMOCTH 00YYaIOUIMXCS, KPUTEPUH U HIKAJIbI OLeHUBAHMS 110
KOHTPOJIbHBIM TOYKAM

5.1. B xome peanu3anuy IUCHUIUIMHBI MCIONB3YIOTCS CIEAyIoUe (QopMbl
TEKYIIEr0 KOHTPOJS YCINEBAeMOCTH OOydJamomuxcsi (B TOM 4YHCIE, 3aJaHus K
KOHTPOJIbHBIM TOYKaM):

T — rectupoBanue, 11K3 — npakTrnueckrne KOHTPOJIBHBIE 3aTaAHUS.

Tema 1. OcHOBBI TEOPUH HEYETKUX MHOKECTB

Tecmosbie 3a0anusi.

3aoanue 3aKpsimozco muna c 8bl60p0]l/l 00H020 npasulibHoco omeema u3
HeCKOJIbKUX eapuanmoe npea]lOcheHHle.
1 .BanmarenpHO Ipo4YuTaTh TCKCT 3daJaHWA M IIOHATH, YTO B KAa4CCTBC OTBCTA
OKMOACTCA TOJIIBKO OAWH U3 IIPCAJIOKCHHBIX BAPHUAHTOB.
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2. BHUMAaTENbHO MPOYUTATH MIPEII0KEHHBIE BAPUAHT-ThI OTBETA.
3. Bo1Opath oH BEpPHBINA OTBET.
4. 3anmcarb TOJBKO HOMEp (WM OyKBY) BBIODAaHHOIO BapuaHTa OTBETa
(manpumep, 3 nnu B)..
1)WuTepBan 3HaueHui 1id QYHKIUU TPUHAJICKHOCTH
1. [-1, 1]
2.10,1]
3.[-1,0]

2) Touka nepexoaa U ero 3Ha4eHHe JUJIsl HEYETKOTO MHOKECTBA
1.0

2.0.5

3.1

3) MaTepBai BXOAHBIX 3HAYEHUH 11 PYHKIIMH MIPUHAIIC)KHOCTH
1 Bce neicTBUTENBHBIE YHCIIA

2 oTpuLATENbHBIC YUCTA

3 MOJOKUTENBHBIE YUCIIA

4) K0 3a105k1J1 OCHOBBI TEOPUH HEYETKUX MHOXKECTB?
1 M. bk

2 JI. Bane

3 . Mamaanu

5) @yHKUMS TPUHALIEKHOCTH MOXKET IPUHUMATh 3HAYECHUS ?
1[0, 0]

2 [-o0, +0]

310,1]

6) Kem ObUTH MIpejI0sKeHbl OCHOBHBIE UJIEW TEOPUU HEYETKUX MHOXKECTB
1 Jlordu 3ane

2 Puuappg Kenurcoepr

3 Jlxxappatano2aBapc

7) OnummTe OCHOBHBIE METO/IbI MOCTPOCHUS (DYHKIIUNA MTPUHAIIICKHOCTH
| npsimbie

2 KpUBOJMHEWHbIE

3 mapHble CpaBHEHUS
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8) JlaiiTe omnpenesieHre MOHATHIO «KKOHEYHOE HEUETKOE MHOYKECTBO

1 ecim ero HOCUTENL OECKOHEUYCH

2 €CJIM ero HOCUTEIIb KOHEUEH

3 ecnu ero HOCHUTEIb eCTh (DYHKIHS 4 €CITM €T0 HOCUTEIh €CTh OTOOpaKeHUE

9) [Haiite onpeeneHue MOHATUIO «OECKOHEYHOE HEYETKOE MHOYXKECTBO
1 eciin ero HOCHUTEIIb OECKOHEUEH

2 €CJIM ero HOCUTEJIh KOHCUCH

3 eclii ero HOCUTENb €CTh (DYHKITUS

4 eciii €ro HOCUTEJh €CTh 0TOOpaKECHHE

IIK3 no meme 1:

1. BbInoJHUTD 3a1aHuSA

1. Myers U = {noHexenbHHK, BTOPHHK, CPejla, YETBEPr, MATHHIA, Y-
foTa, Bockpecenbe}. BricTymas B poan sKcnepra sanuimuTe B opme
(1.2) caepyiomme HeueTKHe MHOXecTBa: A — Havano Hejean, B —
cepennHa Hefea, C — KoHel Hejean, [) — He Hayano, HO H He KOHeIl

HEJICIIH.
[TPUMEYAHUE:
O6uag gopMa 3a1HCH HEYETKOTO MOJAMHOKECTBA /I8 CIYYAEB, KOTa
U xoHeYHO MM CYETHO, HMEET BH/I

Azi“.t(“;}f“; (u; €U). (1.3)

Hrpa cocTouT B ABYKPATHOM NOJKH/IBIBAHHH WTpaibHoro kybuka. Ha
KaskKIyl0 CYMMY § BRINABIIHX o4KOB (0T s = 2 g0 5 = 12) nenaerca
CTaBKa, MpHYeM CyMMa BceX cTaBok He npessimmaer 100 yca. ex. 3a-
MHUIHTE CBOH CTAaBKH Ha KajKloe 3HaYeHHe s.

PEIECMB.TP]IBE]H CleJlaHHBIe BaMH CTAaBEH KdK l'I'J}’HKIIIIIGI PpHHATIEHK -
HOCTH HEYETKOro MHOXKecTBa B = OAHIaeMad CYMMa BBINIABIINX OY-
KOB ITPpH JABYKDATHOM llﬁﬂﬁpﬂ[‘bl BaHHH I»Il']'.l.l'[bHGﬁ KOCTH, BRIIIOJTHHTE
Cleyoniie 3aJjaHiA:

1) nopmupyiite MuoxecTso B;
2) sanummure B B dopme (1.2);

3) 3anHIIHTe Hecyllee MHOKeCTBO,

3.
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H}FCTB ! — MHOXKeCTBO AUCHHILTHH, H3YYAEMBIX B TERVIIIEM CEMECT-
Ppe. HPHEBDﬁTE HOMED HELJK,IL[IFI AUCHHILTHHE H, BRICTYIIAA B POJIH JKC-
nepra, 3allHITHTE HEYeTKHE MHOMKECTRA:

A — MHEe HPaBHTCH 2Ta JHCIHHILTHHA,

B — a He nmonnmam aTy MTHCHHILTHHY,

H])E,E[CTBB]:TE PAa3JIOMKEHHA KaA0ro H3 HeYeTKHX MHOAECTE 10 MHO-

AECTBaM YPOBHA.

4.
ﬂi’le] HeYeTKHe MHOEECTBA:

5

A=04/5+07/6+1/7+08/8+0,6/9n
B=08/1+5+08/3+05/4
Tpebyerca:
1) zanucars Mmuoxectsa CON(A), DIL(A), CON(B), DIL(B);

2) chaenath JBa 4Yepreka: HAa OJAHOM H300pa3HTh MHOXKecTBA A,
CON(A), DIL(A), na Bropom — MHOoxecTea B, CON(B), DIL(B);

[ycts U = {a, b, ¢, d, e} — muoxecTBo Monoawix moaeit. Ha U 3ana-
10 TICYCTROC MIIOMKCCTDO A:

A = monodoil uer06ex Xopowo eladeem KOMRLIOMEPOM,
A=08/a+06/c+09/d+ 1/e.
Tpebyertca:

1) HCMOAL3IVA ONepalil KOHUeHTPpHUPOBAHHMA M pPaACTAMKEHHA, 3ali-
CaTh MHOMKEeCTEA:

B = CON(A) = monodoti yerosex ouens Xopowo
anadeem KOMNBIOMEPOM;
C = DIL(A) = monodoii uenosex ne ciuikom XopouLo
anadeem KoMHLIOMEPOM;
2) zanucate MHOXecTBo C, HCIOJNB3YH ONEPaToOp YBelHYeHHS He-

4eTKOCTH:
g & 065 D
08 06 04 1
K=l05 05 05 1}].
02 05 08 0
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II. BeimosHuTe 3aganus, ucnoJn3ys Microsoft Excel

lano muoxectso W = {a,, a,, ... a,} 1 1Ba ero HeyeTKHX

MoIMHOKECTBA:
X={xp@lunY={y m,@}xye W

ey tly tly iy i tlg tly tlg
% =
i o1 |06 |09 |1 05 |08 |04 05
() 0,7 0.3 1 0.6 0.4 0.3 0 0,2
Tpetyemcs:

1) npeactasuts X u Y reomeTpuuecky;

2) HaiiTH (PYHKIHH DPHHAAIEKHOCTH M IPEJCTABHTh TeOMeTPHYeCKH
mHoxkecTtBa: X, Y, X UY, X NY

3) HaiiTH paccTogHHe Mexk1y MHoxkecTBamu X 1 Y.
- B nuHelHOI MeTpuKe

- B eBkimaoBoi MeTpuke

4) HaiiTn noamHoxecTa (00buHbe), Omkaiimue kK X u Y. Beruncants
HHAeKCH HedeTKocTH X u V.

Pewenue. [lpuseaeM pemenne 3ajadn B anekTponHoil tabmuune Excel
(puc. 6.1-6.3).
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Tabnuua 6.1. BapuaHTsl 3a0aHmMi

Bapuawm 1.1

iy s iy il fl5 g [ ] flg
iy, (1) 0,2 0.8 0,5 1 0 0.9 0,3 0,4
1yo1) 0,7 0 0 0.6 0.4 1 0 0.4

Bapuanm 1.2

iy tls ily ey il tg il ilg
TV ES) i 0,6 0.3 0 0 0.5 0,5 0.9
tealy) 0,7 0.4 0 0,5 0.8 1 1 0.6

Bapuanm 1.3

iy ila tly iy il5 ilg iy g
by (1) 05 0.3 0 0.8 0.9 1 0.4 0,2
tea(y) 0,5 1 | 0,8 0.4 0 0 0,5
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Bapuaum 1.4

iy s iy fy s dg il fly
Mg () 0 0 0,7 0.6 0,1 0.5 08 1
Hy=ly) 0.3 0.3 0 0.6 07 1 0.7 0,5
Bapuanm 1.5

fy s s i, iy g a5 g
Mgy () 0.4 0.7 0.2 0 03 0,7 1 0,7
Hazl17) 0.5 0,1 ] 05 0.7 0.9 1 1
Bapuanm 1.6

iy s iy fy s dg il fly
Mg () 1 1 0.6 0 0,7 0.4 0.1 0
Haaly) 0.6 09 05 0.3 ] 0.5 1 0.7
Bapuanm 1.7

fy s iy i, iy g iy g
Hyg() 0.5 0.8 1 0,4 0 0 02 0.6
(1) 0.5 0.2 0,1 0 0 0.6 0.8 0.6
Bapuanm 1.8

1y tla iy fy iy g i dy
Mg () 1 0.3 0.6 0.9 0 0.5 0.4 02
Ryl ) 0 0.7 0.8 09 0.5 1 1 0
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Bapuaum 1.9

i, iy Iy [+ iy I [ B iy

T ES 0.6 0.4 0.8 0,5 0.9 0.3 0 0,2

1,2(4) 0.8 0.6 0.9 1 1 0,3 0 0

Bapuanum 1.10

gy (x) 0.4 0,5 0,2 0 0.5 0,7 0.9 1

wis(w) 0.4 0,2 0.6 0.9 1 0,7 0.3 0,1

Tema 2. HeueTkuii BbIBOJ U HEYETKHE MO/IEJIH.

Tecmosvle 3a0anus:

3aoanue omkpvimo2o muna ¢ pazeepHymviM 0meemom

1. BuumaTenbHO MPOYUTATh TEKCT 3a/1aHUsI U MOHATh CyTh BOMPOCA.
2.IlpogyMath JOTUKY U OJHOTY OTBETA.

3.3anucaTh OTBET, UCITOIb3YS YETKHUE KOMIIAKTHBIE (DOPMYIUPOBKHU.
4.B ciyyae pacueTHOM 3a7au, 3aMKUcaTh PEIICHUE U OTBET

1. OOBsAcHUTE CYIIHOCTb MOHSATHS HEONPEJECICHHOCTH, €ro MpPUPOAY H
OCHOBHBIE UCTOYHHUKH.

2. Packpoiite CyIHOCTh MOHATHUS JTUHTBUCTHYECKON TEPEMEHHOM.

3. Packpoiite monstue dazzudukarus (Fuzzification).

4. C nmoMompl0 KakuX MpaBmwil (OPMHUPYIOTCS 3HAYCHHS JIMHTBUCTHUECKOMN
NIEPEMEHHON?

5. Uto takoe akkymyiisiiust (Accumulation)?

6. [lepeuriciiiTe OCHOBHBIE aJITOPUTMBbI HEYETKOTO BbIBOAA. MIX 0COOEHHOCTH.

6. Packpoiite nousitue nedazzuduxanus (Defuzzification).

IIK3 no meme 2:
MopaenupoBaHue 3KOHOMUYECKUX IPOILIECCOB U SIBIICHUI C MOMOIIbIO HEYETKUX

MOJIEJIEN.

BbIBOJ1 Ha pEIHOK HOBOM MapKH TOBapa.
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Pemenne 3agaun o BRIBOJE Ha PBIHOK HOBOIT MapkH TOBapa COCTOHUT M3
ABYVX 9TallOB!:

1) mocrpoenne moaxoAmieil 0OBUHOI (YeTKOIT) MaTeMaTHuecKoil Mojiemi
C OJKHIaeMbIMI HanboJiee BEPOSITHBIMH (YETKHMH) NTapaMeTpaMy;

2) npeobpazoBaHue 4eTKOIl MaTeMaTHYeCcKOIl MOJe/ B HEYeTKylo, Iy-
TeM pa3MblBaHHA IApaMeTpoB, T. e. NpejcTaBjJeHue NapaMeTpoB He-
YEeTKHMMU YUCJIaMH.

B kauecTBe 4eTKOll MaTeMaTH4YecKOIl MOJEIN PacCMOTPHUM OILIEHKY
a(h(peKTHBHOCTH MHBECTHUIIMOHHOTO TNpoekTa. IIpoekT cocTout B co3ja-
HHH MPOHM3BOJICTBA HEKOTOPOTO BH/a MPOAYKIMH B paiioHe, OTJaJleHHOM
OT MHOTOPOJHMX IPOU3BOJAMTENEH 3TOH NPOAYKLUMUH, M BbIBOJA HOBOH
Mapku ToBapa (B JajibHeililleM — TOBapa) Ha peIHOK [12] nmpu ycrosum,
4TO TOBap MOCTaBJsAETCS Ha MECTHBIN PBIHOK MHOTOPOAHEH (bHPMOIi.

Ucnonbayiores ciepyoniye 0003Ha4eH s

O [ — BpeM:d, npolulefllee ¢ MOMEHTa BBIX0/a Ha PIHOK TOBapa MeCTHO-
ro Tpou3BOJACTBA;S

O L(t) — nianupyeMslii 00beM Npojak TOBapa MeCTHOTO HPOH3BOICTBA
3a MecHly;

O K(t) — o0beM mpojiak 3aBO3UMOr0O TOBApa MHOTOPOJHETO HPOU3BOJI-
CTBa 3a MeCIl;

O F(E) i C}’MME.]}HbIﬁ obbem [Tpojla’K ToOBapa MeCTHOTO W HHOTOPOJHETO
[IPpOU3BOJJACTBA 34 MECHILL

Tema 3. HeiipoHHble ceTH.

Tecmosvle 3a0anus:

3aoanue omkpvimozo muna ¢ pazeepHymviM OMeemom

1. BHUMaTenbHO MPOYUTATh TEKCT 3aJIaHUs U TIOHATh CyTh BOIIPOCA.
2.Ilpogymathb JIOTUKY U MOJIHOTY OTBETA.

3.3anucaTh OTBET, UCTIOIB3YS YETKHUE KOMITAKTHBIE (DOPMYIUPOBKHU.
4.B ciyyae pacueTHOM 3a7au, 3aMKucaTh PEIICHUE U OTBET

1. PackpoiiTe moHsTHE OMOJIOTUYECKOTO HEHPOHA
2. It wero HyxHa Bknangka Train Network (OOy4uth ceth)?

3. Urto mo3BosisieT caenaTh BKIaaka Simulate?
4. PackpoiiTe MOHSATHE MHOTOCIOMHON HEHPOHHOM CETH

IIK3 no meme 3:
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PacnioznaBanue pykomucHbix 1udp u3z Habopa manapix MNIST ¢ momoribo
Keras
B aroit maboparopHoii paboTe BaM HEOOXOAMMO:
1. BHMMAaTEIbHO IPOYNUTATH TEOPETUUECKUE CBEICHMUS.
2. 3amycTUTh BCE AUYEUKHU C KOJIOM, 00YYUB HEUPOHHYIO CETh.
3. BremoaHuTh 331aHu.

SarpyxaeM HaBop AaHHGIX ¢ PYKOMMCHBIMK LUpaMK

In [ ]: | # B Keras Bcmpoens cpedcmBa pabomsl ¢ nonyasapHeimu HabopaMu GaHHbE
(x_train_org, y_train org), (x_test_org, y_test_org) = mnist.load_data()

MOCMOTPUM HA OWH W3 0BPA3L0B AAHHLIX, HANPUMED, 3arPy3uM 25 3NEMEHT HALLEro [aTaceTa

In[ ]:|n=25
plt.imshow(x_train_org[n, :, :1)
print("MpaewnsHeid oTeeT: ", y_train_org[n], end="‘n\n")
plt.show()

MpoBepka pasMepHOCTH 3arpyXeHHBIX AaHHbIX

MOCMOTPHM HA Pa3MEPHOCTE [JATACETOB, KOTOPLIE Mbl CKAYani. Mbl YBULEM, YTO B TPEHUPOBOYHOH BLIGOPKE 60 ThiC. M30GpaXKEHMWIA, 2 B TECTOBOI - 10 ThiC.
Bce OHM MMENT pasmep 28 Ha 28 nukcenen. Tak Kak 370 04eHb ManeHbKWEe KAPTHHKM, TO Mbl MOKEM NPMMEHATL MONHOCBAZHYI0 HEAPOHHYIO CETb ANA TAKOM
3anaum.

In [ ]: print("TpeHupoeoyHuie AaHHeie:", x_train_org.shape)
print("TpeHwpoeodHele mMeTku:", y_train_org.shape)
print(“TecToBwe paHHee:", x_test_org.shape)
print("TecToBwe meTkW:", y_test_org.shape)

MNpeoSpasoBaHne pasMepHOCTH AaHHEIX B HaGope

PafoTan ¢ garaceToM MNIST, Mbl WMeeM Jeno ¢ W300PaKEHUAMM, KOTOPBIE UMEKT 1Ba M3MEPEHMA. MOCKOMbKY NOMHOCBA3HAA HEAPOHHARA CETh, KOTOPYIO Mbl
CeroaHa 0GY4UM, MOKET NPUHUMATD OTTIBKO OHOMEPHLIA TEHIOP (BEKTOP), PACTAHEM HALLE JABYMEPHOE M300PaKEHNE B OGHY LENOYKY ANWHHOW 784 nukcena
(28*28)

5.2. TunoBbie OLIEHOYHBIE MAaTepUalbl JJI1 TEKYIIET0 KOHTPOJS YCIEBAEMOCTH
oOyyaronuxcst (BHe KOHTPOJIbHBIX TOYEK):
IIPUBEJICHBI B 11.6.2.

5.3.001MH UM HECKOJIbKO TEMAaTHYECKUX OJOKOB JUCHHUIUIMHBI 3aBEPIIAIOTCS
KOHTpoJbHOM Toukoi (manmee — KT). Tekymuii KOHTpOJIb YCIEBAEMOCTH TIO
JTUCIUIUIMHE TpenycMmaTpuBaeT He MeHee 2 (aByx) u He Oonee 10 (mecsartu) KT B
TE€YEHHUE TIEPUOa OCBOCHUS TUCITUTIIINHBIL.
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MakcumalibHOE KOJMYECTBO OayyioB 3a J00oW Tum pabor B pamkax KT
coctasiisier 100 (cTo) 6ayos.

Pacnipenenenne BecoBwix k03¢ dunmentoB mo KT B paMkax TeKyIero KOHTPOJIS
YCIIEBAEMOCTH TI0 JTUCITUTUIMHE ¥ JOPMYJIBI pacuera:

HaumenoBanue MakcumanbHOe Koadpdunment Pesynbrar
KOHTPOJIbHOM KOJIMYECTBO Beca KOHTPOJIbHOM
TOYKH 0aJIoB 3a padoTy KOHTPOJIbHOM TOYKH,
B pamkax KT, TOYKHU YYacTBYIOIIMH B
KOTOPOE MOKET dbopmupoBaHUU
HaOpaTh CTyICHT UTOTOBOM OAJITHLHOM
OLICHKH 110
JTUCLUTUINHE
(oTpaxaercs B
xKypHaie bPC B
Ca0)
KT-1 100 0,23 23
KT-2 100 0,23 23
KT-3 100 0,14 14
Hroro: X 0,6 60

dopmyna pacyera pe3yJibTaTa KOHTPOJIbHOM TOUYKH:
Pesynbrat koHTposnbHOU ToukK = KonudectBo 6aminoB 3a padoty B pamkax KT X
KoaddunmeHT Beca KOHTPOILHON TOYKH.

5.4.®opMBI TEKYIIETO KOHTPOJIS ycrneBaeMocTu oOydaronuxcsi B pamkax KT u
TUIIOBBIC OLICHOYHBIE MATEPUAIBI:

KT-1
Tema 1.
Ipaxmuueckoe koumpoavHoe 3aoanue (11K3)

Tecmuposanue.

KT-2

Tema 2.
IIpakmuueckoe koumponvroe 3adanue (IIK3)
Tecmuposarue.

KT-3
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Tema 3.
Tecmuposanue.

IIpakmuueckoe koumpoavnoe 3adanue (I11K3)

JUis kaxaoil ¢GopMbl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTH OOydYaroluxcsl B

pamkax KT onpeneseHsl KpUTEpUH OLIECHUBAHUS PE3YJIbTATOB BBIITOJHEHUS 3adaHUS.

1. Kpumepuu oyenusanus mecmuposarusl:

Jnamnazon
Kpurepun onienku Ornicanue KpuTepus
0au10B
Konuuecmeo npasunvnvix omeemos
0 0
menee 55%
55 Konuuecmeo npasunvrvix omeemos om
55% 0o 64%
Konuuecmeo
50 Konuuecmeo npasunvrvix omeemos om
NPABUNLHBIX
65% 00 74%
omeemoe
75 Konuuecmeo npasunvrvix omeemos om
75% 0o 84%
100 Konuuecmeo npasunvrvix omeemos om
85% oo 100%
HToro MmakcumMaibHO: 100

2. Kpumepuu oyenusanus I[1K3:

JlnanazoH
Kpurepuu onieHku Onucanue Kkpurepus
OayoB
Jlemanvnoe, nocnedosamenvroe
41-70 onucanue 6cex NOHAMuUL Ha npumepe
Cooepoicanue u 8blOPAHHOLL CUCTEMDL
packpvimue 21-40 llosepxnocmuoe onucanue 6e3
8bIOPAHHBIX NOHAMULL NPUBA3KU K 8blLOPAHHOU cucmeme
0-20 llonamus packpvimol MUHUMATLHO UU
He PAcKpblmbl 808Ce
30 Konuuecmeo evinonnennvix 3a0anuil
Konuuecmeso om 85% 0o 100%
8bINOJIHEHHBIX /5 Konuuecmeo svinonnennvix 3a0anuii
3a0anuil om 55% 0o 84%
0 Konuuecmeo svinonnennvix 3a0anuii
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Mmenee 55%

HToro MmakcumMaibHO: 100

5.5. Onucanue MOMOTHUTEIBHBIX MAaTEPUATIOB U 000PYI0BaHUS, HEOOXOIUMBIX
JUTSI BBITIOJTHEHUS IPOBEPOYUHBIX 3aJaHUi (npu Heobxooumocmu).

Jnst pemenus 3anay otkpeitoro tuna (I1K3, KP), TecToBbiX 3aganuil cTyAeHTY
paspeniaeTcsi UCMOJIb30BaHUE KANbKYJISTOPA; MporpamMM sl paboThl € 31EKTPOHHBIMU
TabnuuaMu Juisi 00pabOTKHM, aHaiu3a W BU3yalIM3aluu JaHHbIX. 11 mocTpoeHus
MHTEJUIEKT-KapThl U1 MOJEJEHN B PA3JIMYHBIX HOTALMAX CTYAEHTY MOXKHO MCIIOJIb30BaTh
1000 COOTBETCTBYIOIIUIN OHJIAMH-UHCTPYMEHT.

6. @opMBbI MPOMEKYTOUYHOM ATTECTANNH, KPUTEPHHU M IIKAJIA OLlCHUBAHUS,
THUIIOBbIE OIICHOYHbIE MATEPHAJIbI N0 TUCIUILINHE

6.1. IlpomexyTouHas arrectauusi NPOBOAUTCS B (OpME 3a4eTa ¢ OLEHKOI.
3adeT nmoBoauTCA B yCTHOU (hopme. OOyUaronuiics nojiy4aeT 3K3aMeHallMOHHbBIN
Owiier ¢ BapuaHTamu 2-X 3aJaHuil pa3nuyHoro tuma. Ha BeimosHeHue 3aqaHuil JaeTcs
20-30 munyt. Ilo 3aBepiieHMH TOJATOTOBKU HEOOXOJAMMO TMPEACTaBUTH OTBETHI,
NOoAPOOHO  M3JI0O)KMB ~ XOJ  BBIMOJHEHMS  3aJlaHusi, CJAeJiaTh BBIBOABI  (IIpHU
HEOOXOUMOCTH).

[Ipu peanuzanmuu npomexytounodt arrecraumu B ODO/IOT Moryt OBITh
UCI0JIb30BaHkbI cienytonme Gopmel: yctHo B JJOT - B hopme 0600CHOBAaHHBIX OTBETOB
Ha 3a7aHusl pa3inudHoro tuna; nuckMeHHo B C/1O - B popMe MUCEMEHHOTO pelIeHUs
3alaHui paznuyHoro tumna; rectupoBanue B CJ10O.

6.2. TunoBble OLIEHOYHbIE MATEPHUAIIBI TPOMEKYTOUYHOM aTTECTAILIUH.
Bonpocw 015 nodecomosku k 3auemy ¢ oyeHKou.

1. Heuetkas anreOpa kak pacmupenue 0ysieBon aareopsl
2. BO3HUKHOBEHHE HEYETKMX MHOXKeCTB. Heuerkasa noruka. Mirkue

BBIYHCIICHUSL.

3. JImHrBucTHUYECKas HeONpeAeneHHOoCTh. HedeTkas moruka u  Teopus
BEPOSTHOCTEM.

4. Onpenenenust HeueTkux MHOxecTB. [{uarpamma 3anpe. IlpencraBieHus
HEUYETKUX MHOXKECTB. /[{narpamma Benna.

5. XapakTepuCTUKH, ONIEPAIIMH, CBOMCTBA HEUETKUX MHOKECTB

6. OcHOBHBIE TUIIHI (DYHKIMN MPUHAIKHOCTH. HeueTkue oTHOIIEHUS

7. OnpeneneHusi HEYETKON U TUHTBUCTHYECKON IEPEMEHHBIX.
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8. HeueTkue BeMUYMHBI, YUCJIa U HHTEPBAJIBI.

9. TpeyronabHblE HEYETKHUE YHCIIA U TPANICIIMEBUIHBIE HEYETKHE UHTEPBAJIbI

10. IToHsiTHE HEUETKOrO BBICKA3bIBAaHUS M HEYETKOro mpeaukara. Heuertkue
pEeANKATHI.

I1. OcHOBHBIE JIOTUYECKHE OINEpPALMU C HEUYETKUMHU BbICKA3bIBAHUSIMM.
Jlornueckoe OTpUIIaHNE HEYETKUX BHICKA3bIBAHUM.

12. Jlormyeckass KOHBIOHKIIMS HEYETKHMX BBICKa3bIBaHuWi. Jlormueckas
JTU3BIOHKITUS HEUETKUX BBICKA3bIBAHUIA.

13. Heuerkas umrmnukanus. HeueTkas 5KkBUBaJeHTHOCTh. [IpaBuiia HEUETKUX
MIPOYKIIHAM.

14. TIpsimoit u 0OpaTHBIM METO/IBI BBIBOJIA 3aKITFOUYEHUM B CUCTEMaX HEYETKHUX
MPOTYKIIHI

15. ba3zoBas apXuTekTypa CHUCTEM HEUETKOTO BbIBOJIa. OCHOBHBIE 3Tallbl
HEYETKOTO BhIBOIA. DopMHUpOBaHUE Oa3bl MPABIII CUCTEM HEYETKOTO BBIBOJA.

16. ®azzudukamus  (Fuzzification). ArperupoBanme (Aggregation).
AxtuBuzanms (Activation). Axkkymymsuus (Accumulation).  [edaszzudukanus
(Defuzzification).

17. OcHOBHBIE alrOpUTMBbl HEUETKOrO BbIBOAA. AJTOpuT™M MamaaHu
(Mamdani).Anroputml{ykamoro (Tsukamoto). Anroputm Jlapcena (Larsen).
Anroputm Cyreno(Sugeno).

18. IIpumepsl HCNONB30BaHUA CHUCTEM HEUETKOTO BBIBOAA B 3ajayax
yIpaBJICHUS.

19. OcuHoBublie 35eMenThl cucteMbl MATLAB. OcHOBHBIE TpHUeMbI paOOTHI B
cucreme MATLAB.

20. Pemaktop cucrem HedeTkoro BbeiBoma FIS. Pemaktop Qynkimit
NPUHAJICKHOCTH. PenakTop MpaBuil CHUCTEMbI HEYETKOro BbIBOAa. IIporpamma
IpOCMOTpa TpaBUJl CHCTEMBl HEUETKOro BhIBoAa. I[Iporpamma mpocmoTpa
MOBEPXHOCTH CUCTEMbI HEUETKOTO BBIBOIA.

21. OOmas xapakTepucTUKa 3aJay KJIaCTEPHOTO aHaiau3a. 3ajada HEYeTKOM
KJIACTEpU3AIlMU U AJITOPUTM €€ PEILICHHUS.

22. OOmas ¢opManbHas MOCTAHOBKA 3aJaud HEYETKOro KJIACTEPHOIro
aHajgu3a. YTOYHEHHAs MOCTaHOBKA 3aJadyd HEYETKOW KJIacTepu3aluu. AJITOPUTM
peleHns 3aa4i HEYETKOW KIIACTEPU3ALNN METOIOM HEUETKUX CCPEAHUX.

23.CpencTBa pelleHHs 3aJa4ydl HEUYETKOW KilacTepus3aluuu B makere Fuzzy
Logic ToolBox.

24. Ucropust uccieqoBaHusi B 00JIaCTU HEUPOHHBIX ceTeil. buonormueckuit
HEWPOH.

25. Crpyktypa #  (QYHKIIMOHHMPOBAHHE WCKYCCTBEHHOTO  HEHpPOHA.
[TocranoBka 3aaun 00y4YeHHs] HEUPOHHOM CETH.
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26. Knaccuduxkarus HEHPOHHBIX CETEH U UX CBOMCTBA.

27. DpdekTUBHOCTh HEUPOHHBIX CeTel. MHOTOCIOHAS HEHPOHHAS CETh.

28. Pemenme 3amad  kjaccuUKAMKM,  pacro3HaBaHWS  00pa3oB,
MIPOTHO3WUPOBAHUSA W YIPABICHUS C TIOMOIIBI0 YKA3aHHBIX KIIACCOB HEWPOHHBIX
CEeTeH.

29. Haznauenne nakera Neural Networks Toolbox. O630p ¢yHkumii makera
Neural Networks Toolbox.

30. Co3nanue u UcClieIOBaHUE HEUPOHHBIX ceTel cpeacTBaMu naketa Neural
Networks Toolbox.

31. Heuerkuii HEHpoH. ApXuUTEKTypa He4YeTKOW (THOpUIHON) HEHPOHHOM
CETH.

32. O6yuenue ruOpuIHON HEUPOHHOM CETH.

33. Pemenue 3amaun Ki1acCH(pUKAIMKA C TTOMOIIBI0 THOPUAHOW HEUPOHHOM
CETH.

Tunoewie 3a0anus 014 3a4ema

Jlanbl HeyeTKHe MHOKECTBA:
A=04/5+07/6+1/7+08/8+0,6/9n
B=08/1+5S+08/3+05/4.
Tpebyerca:
1) sanucars maoxkectBa CON(A), DIL(A), CON(B), DIL(B);

2) cpenath JABa 4EpPTEkA: Ha OJAHOM H300pasHTh MHOXKecTBa A,
CON(A), DIL(A), na sropoMm — mHoxkecTBa B, CON(B), DIL(B);

Tunossie IIPOBCPOYHBIC 3aAaHug JJId CaMOIIOATOTOBKH 06an10111er0051 K

OPOMEKYTOUYHOU aTTECTAIIUU:

3aKpBITOrO THIA C | IPOYNTATh TEKCT 3aJaHMs U | gBiseTcs «yHUBEPCYM»
BBIOOPOM  OJIHOTO | MOHATH, YTO B Ka4yeCTBE

TUII CHUEHAPUU
3AJJAHU A BBIITOJIHEHMSI TUIIOBBIE 3AJIAHM S
3aganue 1.BaumarensHo 1) Kakum MareMaTnueckum 0OBEKTOM

1 xmaccuueckoe MHOKECTBO

IIPaBUJIBHOTO OTBETAa O0XMJIAETCS TOJIBKO
2 HEYETKOE MHOYXKECTBO
OTBETa U3 | OMMH M3  HIPEJJIOKEHHBIX 3 .
HECKOJIBKUX BapHaHTOB. HHTEpBa QyHKIHH
BAapUAHTOB 2. BauMAaTEILHO 2) HeueTkoe MHOXECTBO SIBISIETCS
IIPEIIOKEHHBIX MPOYUTATh  TMPEATOKEHHBIE | YHUMOAIbHBIM, €CITN
BapUaHTHI OTBETA. 1 ero QyHKIUS NPUHAIEKHOCTH

3. BoiOpate  OmMH | gppgercy YHUMOJJAIbHON
BEPHBII OTBET.

4. 3anmcaTb TOJBKO
HOMED (v OyKBY)
BBIOPaHHOTO BapHaHTa
oTBeTa (Hampumep, 3 unu B).

2 BpICOTa paBHa |
3 ero (QyHKUUS NPUHAICHKHOCTH
MUMEET KOHEYHOE YHCIIO
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3amanue
3aKpBITOrO THIIA HA
YCTaHOBJICHHE
COOTBETCTBUSA

1.BHumarensHO
MPOYUTATh TEKCT 3aJaHUi U
MOHITh, YTO B KAa4eCTBE
OTBETa OXHUAAIOTCS  Mapbl
JJIEMEHTOB.

2. BuaumarensHo
npouuTath ~ 00a  CIIMCKa:
Cucok 1 —  BOmIpOCHI,
YTBEPXKACHUS, (baxTshl,
MOHSITHS U T.J.;

CIIHCOK 2 -
YTBEPKICHUS, CBOICTBA
OOBEKTOB H T.J.

3. ComnoctaBuTh
3JeMeHThl  cmucka 1 ¢
dJIEMEHTaMHU CITHCKA 2,
chopMupoBaTh napbl
3JIEMEHTOB.

4. 3anucarb monapHo
OykBel u  uudper (B
3aBUCUMOCTH OT  3aJaHus)
BapHaHTOB OTBETa
(narmpumep, Al wu b4).

YCTaHOBUTh B3aMMHO OJHO3HAYHOE
COOTBETCTBHE MEXAY BBINOIHIEMbIM
neicteueM U Qopmynoi(uncia LR-
THUIIA)

JIEVCTB
ue

A) 1)
10, =(a+bha+y,§+d), | memeHH
e
2)
CJIOKEH
ue
3)
BBIYUTA
HUE

dopmyia

(a, 0, B),, + (b

B)

(a,0,B),, /(1)76:: T Bl

b" b

©)
p==ba+d f+y),

(_
b

/LR

(a, o, B), - (b, 7, 9)

3anaHue
3aKpBITOTO THIA C
BBIOOpOM
HECKOJIbKHX
MpaBUJIbHBIX
OTBETOB u3
HECKOJIbKHX
BapUaAHTOB
NPpCaATOKCHHBIX

1.BuumarensHO
MPOYUTATh TEKCT 33JaHUi U
MOHITh, YTO B Ka4yeCTBE
OTBETa 0’KMJIAETCSI HECKOJIBKO
MPaBWIBHBIX ~ OTBETOB U3
MPEIJIOKEHHBIX BAPUAHTOB.

2. BuumarensHo
MPOYUTATh  TNPEAJIOKEHHBIE
BapHaHTHI OTBETA.

3. Br16path
HECKOJIBKO MIPaBUIIbHBIX
OTBETOB.

4. 3amucatbh TOJIBKO
HOMEpa (v OYKBBI)
BBIOPaHHOTO BapHaHTa
orBeTa (Hampumep, 1 4 wam

af).

Ha PHCYHKE HHAKC TMPHBEACHBI JHArpaMMbl 3;1:1(' HEYCTKHX MHOMXKECTB,
NOCTPOCHHBIX HA OCHOBC YHHBCPCAIBHOIO MHOKCCTBA U= Uy, b}

1 gilu)

BuibepuTe BepHbie YTBEPKIACHHUA.

Hy(ut) =05
M) =05
AcAnB
AnBc A
Ac AnB
AnBc B

mepo TP

3amanne
3aKpBITOrO THUIIA Ha
YCTaHOBJICHUE
MOCIEIOBATEIBLHOC
TH

1. BaumarensHO
MPOYUTATh TEKCT 3aJaHUs U
MIOHATH, YTO B KadecTBE
OTBETa OXKHUJIaeTcs
MOCJIEIOBATEILHOCTD
3JIEMEHTOB.

2. BaumarensHO
MPOYUTATh  NPEIIOKECHHBIE
BapHaHThI OTBETA.

Ykaxure
MOCJICAOBATEIbHOCTbAECUCTBUN pu
JI0OKa3aTeIbCTBE HeueTKoro yucia LR-
THUIIA:

a) @ynkuus R HeBo3pacTaromas;

b) ®yukmus L dyerHas;

c) @ynkuus R yerHas;
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3. IlocTpouTs BEPHYIO
110CJIEI0BATENBHOCTD u3
IIPEIOKEHHBIX 2JIEMEHTOB.

4. 3anucartb
OyKBbI/II(PBI (B
3aBUCUMOCTH OT 3aJ[aHus)
BAPUAHTOB OTBETA B HYXXHOU
[10CJIE10BATENbHOCTH
(manpumep, bBA wnnu 135).

d) ®yunknus L HeyObiBaromas;

3ananue 1.BaumarensHO TN iy e e RURTGRG SAu: Rest O bl X
MOCTPOEHHOIO Ha OCHOBE YHHBEPCAJILHOIO MHOKECTBA U= Ih‘]---»-li“:.
KOMOMHHMPOBAHHOT | MPOYUTATh TEKCT 3aJaHUs U
O TUIA C BHIOOPOM | MOHATH, YTO B KadyecTBe s
OJTHOTO OTBETa OXHJIACTCS TOJBKO
MIPaBUJIBHOTO OIMH U3  MPEeJIOKEHHBIX o o
OTBETa U3 | BAPUAHTOB.
NPEJIOKEHHBIX U 2. BauMmareasHO . oLl
OGOCHOBaHHeM HquI/ITaTL HpeHHOXeHHBIe Kakas 3anuch 370ro MHOKECTBa MYTEM MNEPEHHCIICHHUSA €0 3JICMCHTOB ABJIACTCH
BBIOOpA BapUaHTHI OTBETA. npaBmLHO?
3. BBIﬁpaTB OIMH a. X =08/u,+0/u, +03/1t, +09/u, +0.8/ g +0,5/u +08/ 1, + 0,2/ u,
o b. X=08/u,+03/u;+09/u,+08/u;+0,5/u, +0.8/u; +02/uy
BEPHBIN OTBET. e
4. 3amucarbh TOJIBKO
HOMED (v OYKBY)
BBIOPaHHOTO BapHaHTa
OTBETA.
5. 3anucaTh
apryMeHTHI,
000CHOBBIBAIOIITUE BEIOOD
orBera (Hampumep, 4 TEKCT
000CHOBaHUA).
3amanue 1. BaumarensHO 1.Uto mpencraBiaseTr cobod  TepM-
OTKPBITOI'O THIIA C | IPOYHATATh TCKCT 3aJaHHA H | MHOKECTBO?
pa3BepHYTHIM MOHSITH CyTh BOIIPOCA. 7 Yro TaKoe arperupoBaHHe
OTBETOM 2.IlpomymaTh JIOTHKY (Aggregation)?
Y TIOJTHOTY OTBETA.
3.3anucarh OTBET,
UCTIONB3YS YEeTKUE
KOMITaKTHBIE (DOPMYITUPOBKH.
4.B ciydae pacdyeTHOM
3aJla4d, 3aIucaTh PElICHUE U
OTBET
6.3. Kputepuu n mkana ouenuanus Ha ocHoBe bPC.
Kpumepuu u 6annvuas wxana onpeoensromes npenooasamenem
KPUTEPUM OLIEHUBAHUA PE3VJIBTAT B
BAJIJIAX
JlaH [odHBIM, B JOrMYECKOM IIOCJICI0BATEILHOCTH 40

Pa3BEPHYTHIM OTBET Ha IOCTABJIEHHBIM BONPOC, TJ€ OH
MPOJIEMOHCTPUPOBAJ 3HAHUS MPEAMETA B TIOJTHOM 00beMe
y4eOHOM MPOrpaMMbl, JOCTATOYHO IITyOOKO OCMBICIIMBAET
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JUCUUIUIMHY, CaMOCTOSITEIbHO, M HCUEPIIBIBAIONIE
OTBEYACT Ha JIOMOJHUTEIbHBIE BOMPOCHI, TMPUBOJUT
cOOCTBEHHBIE TPUMEPHI IO MPOOIEMATUKE TOCTABIEHHOTO
BOIIPOCA, PEIIWI MPEJJIOKEHHBIC MPAKTUYECKUE 3aJIaHUs
0e3 ommnbok

JlaH pa3BepHYTHIM OTBET HA MOCTABJIECHHBIA BONPOC, TJE
CTYIEHT JI€MOHCTPUPYET 3HaHUs, NPUOOPETCHHBIE Ha
JEKIMOHHBIX M CEMUHAPCKHUX 3aHITUAX, a TaKxke
MOJIy4YEHHbIE TOCPEJICTBOM M3Yy4YeHHUS 00s3aTelbHBIX

y4eOHBIX MaTepuaoB 1o Kypcy, JaeT
apryMEHTUPOBAHHbIE OTBEThI, TMPUBOIUT NPHUMEPHI, B
OTBETE HIPUCYTCTBYET cBOOO/IHOE BJIa/ICHUE
MOHOJIOTMYECKON peusbto, JIOTUYHOCTb U

IIoCJICA0BAaTCIBHOCTD OTBCTa. OIIHaKO AOITYCKACTCA
HCTOYHOCTD B OTBCTC. Pemun IMPCAIOKCHHBIC
IMPAKTHUYCCKUC 3a/laHUsA C HeOOJIBIITMMHU HETOYHOCTSIMH.

30-39

JlaH OTBET, CBUAETENBCTBYIOIINM B OCHOBHOM O 3HAaHHHU
MPOILIECCOB  M3Yy4aeMONl JUCHUUIUIMHBI, OTINYAOLIANCS
HEJI0OCTaTOYHOU TIIyOMHOM U TOJIHOTOM PACKPBITUSI TEMBI,
3HAHHEM  OCHOBHBIX  BOIIPOCOB  TE€OpHH,  CIabo
chOpMHpPOBAaHHBIMU  HABbIKAMHM  aHalu3a  SBJICHUM,
IIPOLIECCOB, HEJIOCTATOYHBIM YMEHUEM J1aBaTh
apryMEHTUPOBAHHBIE OTBETbl W NPUBOJUTH HNPUMEPHI,
HEJ0CTAaTOYHO CBOOOJHBIM BIAJACHUEM MOHOJIOIMYECKOU
pPEYBI0, JIOTUYHOCTBIO M TOCJIEIOBATEIBHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJIBbKO OIHUOOK B COJEPKAHUH OTBETA U
PEILICHUU MTPAKTUYECKUX 3aJaHUM.

20-29

JlaH OTBeT, KOTOPBIM CONEPKUT Psl  CEPBE3HBIX
HETOYHOCTEH, OOHApYXUBAIOIIMKA HE3HAHHE IPOLIECCOB
U3ydyaeMol MpeaMeTHOM  o0jacTh,  OTIMYAIOIIUACS
HErNIyOOKHUM paCKpbITUEM TEMbl, HE3HAHUEM OCHOBHBIX
BOIIPOCOB  TEOpUH, HEC(HOPMHUPOBAHHBIMU  HABBIKAMHU
aHaIM3a SBJICHWM, IIPOLECCOB, HEYMEHHEM JaBaTh
apryMEHTUPOBAaHHbIE  OTBEThl, CJIaObIM  BJaJICHUEM
MOHOJIOTHYECKON pEeYbl0, OTCYTCTBHEM JIOTUYHOCTU H
[IOCJIEIOBATENBHOCTHA. BBIBOJIBI NOBEPXHOCTHBI. Pelienne
IPAKTUYECKUX 3aJlaHUN HE BBIIOJIHEHO, T.€. CTYJIEHT HE
CocoOEH  OTBETHTh Ha  BONPOCHl  Jaxe  IpHU
JOTOJHUTENBHBIX HABOASIINX BONPOCAX MPEOAABATENS.

0-19
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6.4. Onmcanune MOMOJHUTEIBHBIX MAaTePUATIOB U 000PYI0OBaHUS, HEOOXOIUMBIX
JUTSI BBITTOJTHEHUS IPOBEPOYHBIX 3aJaHUi (npu Heobxooumocmu).

Jlns pemienus 3amad oTkpbiToro tumna (keicos, [1K3), TecToBhIX 3amaHuii
CTYJIEHTY pa3pellaeTcs HCIOJIb30BaHUE KaJbKyJsATOpa; MpOrpaMM JJisi padoThl C
AJIEKTPOHHBIMU TaOJMIIAMU ISl 00pabOTKH, aHaIM3a W BU3yaIM3alluM JaHHbIX. J[7s
MOCTPOEHUS] UHTEJUIEKT-KAPThl U MOJICJIEN B Pa3IMYHBIX HOTAIUSAX CTYACHTY MOKHO
UCIIOJIb30BaTh JIFOOON COOTBETCTBYIOIIMM OHIANH-UHCTPYMEHT.

7. MeToan4yeckue MaTepuaJibl 0 OCBOCHUIO JUCHHUILINHBI (MOLYJIs1)

JUis  u3ydeHHsT OCHOBHBIX BOINPOCOB  00pa3oBaTEeNIbHON  MpOrpamMmbl
HEO0OX0IMMO KOHCIIEKTUPOBATh MaTePHUAITbI JICKIIHM, pad0TaTh ¢ PEKOMEHIOBAHHON
npernojaBaTesieM — JIUTepaTypod, a Takke pecypcamMu  HHPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTn «MHTepHer». [l mnpuoOpeTeHuss HaBBIKOB
AKTUBHOT'O MCIOJIb30BaHUS 3HAHUM MOJE3HO 00CYX AaTh IUIAHOBBIE U BOSHUKAIOIINE
BOIIPOCHI, a TAK)KE pelIaeMble 3a7aud Ha MPAKTUYECKUX 3aHATUSAX. UTOOBI jierue u
IIPOYHEE YCBOUTb MATE€pUAN CIEAYET MOCTOSIHHO MCIIOJIb30BATh KOHKPETHBIC
IPUMEPHI, CPABHEHUS U3 YK€ MOTYYEHHBIX 00J1acTel HayK.

JIns 3akperuieHds U3y4eHHOro MaTepuaia JaHbl BOMPOCHI MO KaXI0M TeMe
JTUCLUUIUIAHBI, HA KOTOPBIE CIIEIYET CAMOCTOSITEIbHO HAWTH OTBETBHI.

Baxxnolt cocraBHOW 4acThio y4eOHOro Tpoliecca B By3€ SBISIOTCA
npakTudeckue 3aHsaTus. [IpakTudeckue 3aHATUS POBOMASTCS TIAaBHBIM 00pa3oM IO
JTUCITUTUTMHAM, TPEOYIOIIMM 3aKpEeIICHUs HABBIKOB PEIICHHS 3a7a4, U MOMOTa0T
CTyJIeHTaM Ty0)ke YyCBOUThH YUEOHBIH MaTepuaj, IPHOOPEeCTH yMEHHUS MPUMEHSTH
IPUHIMIBI CUCTEMHOTO MOAXO0/AA K PEIICHUI0 Pa3HOOOpa3HbIX 3a]a4, ONPEEsITh U
OLICHUBATh PECYPCHI U CYIIECTBYIOIINE OIPAHUYEHUS PA3HOTO poJa IPOEKTOB.

[Tpy NOArOTOBKE K MPAKTUYECKUM 3aHATUSAM HEOOXOAMMO MPOAHAIU3UPOBAThH
KOHCIIEKT JIEKIUHM, O3HAKOMHUTBCS € PEKOMEHJIOBAHHOW JUTEpaTypoud IO
COOTBETCTBYIOIIEN TEME, OCYLIECTBUTH IOJATOTOBKY IO PEKOMEHJIOBAHHBIM B
paboueii mporpamme Bompocam JUisi 0OCYXJACHHS TEMbl, BBIMOJHUThH JIOMAIIHEe
3aaHue (Ipu HE0OXOUMOCTH ).

Heo0xoauMO MOMHUTH, YTO Ha JIEKIIMM OOBIYHO PAacCMATPUBAETCS HE BEChH
Marepuall, a TOJIbKO €ro 4actb. OcTajapHas €ro 4acTh BOCHOJIHSIETCS B MPOLIECCE
caMoCTOATEeNbHON paboThl. B cBsizu ¢ sTtuM paboTta C pPEKOMEHJIOBAHHOU
auTeparypou odszatenbHa. Ocoboe BHUMaHUE MPU 3TOM HEOOXOIUMO 0OpaTUTh HA
coJiepKaHNUE OCHOBHBIX TOJIOKEHUW W BBIBOJIOB, OOBSICHEHUE SIBICHUN W (haKTOB,
YSCHEHME MPAKTUYECKOTO TNPWIOKEHHS PpPaCCMATPUBAEMBIX  TEOPETHUECKUX
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BOIIpOocOB. B mporiecce 3Toil pabOThl CTYJAEHT MAOKEH CTPEMHUTBLCS IOHATh U
3allOMHUTh OCHOBHBIE TMOJIO)KEHUSI PAcCMaTpUBAEMOr0 MaTepuaia, IPUMEpHI,
MOSICHAIONIME €ro, a TakkKe pa3o0paTbCs B WIIIIOCTPATUBHOM MaTepuaie. B
poilecce TMOJATOTOBKA K 3aHATHSM PEKOMEHIYETCS B3aUMHOE OOCYKJICHHE
Marepuala, BO BpeMsi KOTOPOTO 3aKpEIUISIIOTCS 3HaHUA, a Takke MpuoOpeTaercs
MPaKTUKa B U3JI0)KCHUHU U Pa3bsICHEHUM MOJYYCHHBIX 3HAHUM, Pa3BUBACTCS PEUb.
[Ipu HEOOXOAMMOCTH ClIeyEeT 00paIIaThCs 32 KOHCYJIbTAllMe! K MpernoiaBaTeto (B
TOM YHCJI€ IO OJJIEKTPpOHHOW mourte). [lmaHupys KOHCyJIbTalUiO, HEOOXOAMMO
XOpOIIIO MPOAYyMaTh BOIPOCHI, KOTOPbIe TPEOYIOT pa3bsiCHEHUSA. 3aKaHUMUBATh
MOJITOTOBKY CJIETyeT COCTABJIICHUEM IIaHa (KOHCIIEKTA) TI0 U3y4aeMOMYy MaTepHary
(Bompocy). DTO MO3BOJISIET COCTABUTh KOHIIEHTPUPOBAHHOE, C)KATOE MPE/ICTaBICHUE
0 H3y4aeMbIM BOIIpOCaM. 3alUCH HUMEIOT TEPBOCTEIIEHHOE 3HA4Y€HUE MJIs
CaMOCTOATENbHON palboThl CTyAeHTOB. OHUM TOMOTAIOT TMOHATH IOCTPOCHUE
M3y4aeMOro MaTepHaia, BbIJICIUTh OCHOBHBIE MOJIOKEHUS, TPOCIECAUTh UX JIOTUKY.
Kpome Toro, BeaeHue 3amuceil cmocoOCTBYET MPEBPAICHUIO YTCHHSI B aKTHUBHBIH
MpoIecC, MOOMIU3YET, HapsAy CO 3PUTEIbHOM, U MOTOpHYIO MNamsaTh. Ciemyer
MOMHUTB: Yy CTYJIEHTa, CHCTEMAaTUYECKH BEIYIIEro 3alllCH, CO3JAaeTCs CBOMU
WHJVUBUAYabHBIA (POHA METOAMYECKUX MATEPHUANIOB JJig OBICTPOTO MOBTOPEHUS
M3YUYEHHBIX BOMPOCOB, JIJII MOOMJIM3AIIUA HAKOIUICHHBIX 3HAHUM. OCOOEHHO Ba)kKHBI
Y TIOJIC3HBI 3aMKMCH TOT/Ia, KOTJ[a B HUX HAaXOJSIT OTPAYKEHUE MBICIIU, BOSHUKIIIHNE TPU
CaMOCTOATENbHOMN padoTe.

[Tocne nzydyeHus: 0a30BBIX TEM Kypca MPOBOJIUTCS TEKYIIMI KOHTPOJIb 3HAHUN
CTYyJICHTOB B BHUJI€ OMNpPOCAa WM MUCBMEHHOTO TECTUPOBaHUA. THUIIOBBIE TECTHI U
3aJlaHUsl IO TeMaM JAUCUUIUIMHBI MNPUBEIAEHbI B CHEIUAIbHOM pas3fesie JTaHHOU
paboueit TporpaMMmBl.

[TogroroBka K TEKyIIEMYy U MPOMEKYTOUHOMY KOHTPOJIIO IMPEINoaraet
U3YYEHHUE TMPEJCTABICHHBIX BOMPOCOB K 3a4eTy, paboTy HaJ TecTamu,
NpeACTaBICHHBIMU B JaHHOW palbodell mporpamme, BBIIOJHEHUE CEMECTPOBOM
MPOEKTHON PabOTHI O MPUMEHEHUIO CUCTEMHOIO MOJX0/1a U METOJ0OB CUCTEMHOIO
aHaM3a K BBIOPAaHHOW CHUCTEME.

PaGota B MaybIx rpynmax — 3TO OJHA M3 CaMbIX HOMYJAPHBIX (hopMm
MPOBEJICHUS 3aHSATHH, TaK KaK OHAa JaeT BCeM OOydaronmuMmcs (B TOM 4YHUCIE U
CTECHUTEJIbHBIM) BO3MOXXHOCTh Y4YacTBOBaTb B paboTe, NMPAKTUKOBATH HABBIKU
COTPYJHMYECTBA, MEXKJIUYHOCTHOTO OOIIeHHs (B YacCTHOCTH, YMEHUE aKTHBHO
CIIyliaTh, BbIpaOaThiBaTh 00Illee MHEHHUE, pa3pellaTh BO3HUKAIOIINE PAa3HOTIACHS).
ens manHOW (HOpMBI MPOBEACHUS 3aHATUN: MPOJIEMOHCTPUPOBATH CXOJICTBO WIIH
pasznuYus ONpPEIeTICHHBIX SIBICHHM, BEIPa00TaTh CTPATETHIO WK pa3padoTaTh IJIaH,
BBISICHUTh OTHOUIIEHUE PA3JIUYHBIX TPYII YYACTHHUKOB K OJHOMY U TOMY K€
Bompocy. B xome 3Toil pabOTHI MOMOJHUTEIBHO PEIIAOTCS CIEMYIONIUE 3ajada:
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pa3BUTHE HAaBBIKOB OOIEHUS U B3aMMOJAEWCTBUA B rpynne, (GopmupoBaHue
[IEHHOCTHO-OPUEHTAI[MOHHOTO €IWHCTBA TPYMIbl, MOOIIPEHHEe K THUOKON CcMeHe
COLIMAJILHBIX POJICH B 3aBUCUMOCTH OT CUTYAIIHH.

['pynma cTyeHTOB AETUTCS Ha HECKOJbKO ManbiX rpymnn. KomudecTBo rpymnn
OTIPE/ICTSICTCSl YMCIIOM TBOPYECKHX 3aJaHuii, KOTOpble OyAyT OOCY>XIaTrbcs B
nporiecce 3aHATUsI. Masble Tpynmbl GOpPMUPYIOTCS JIUOO TO JKEIAHUIO CTYACHTOB,
aMb0 TO POJCTBEHHOM TemaTtuke mis oOcyxnaenus. Kaxnas wmanas rpynma
00CyXJaeT TBOPUYECKOE 3aJ]aHie B TEUCHHE OTBEICHHOTO BpeMeHu. OCHOBHOM 3Tar
— TMpoBeJeHUuE OOCYXKJIEHHUS TBOPUYECKOTO 3aJaHusl. 3aciIylIUMBAIOTCS CYXICHUS,
npeajaraeMbie KaxJa0M Majoi rpynmnoii mo Teopueckomy 3aganuto. [Ipenonasarens
JlaeT OLICHOYHOE CYXKJEHHE M paboTe MaybIX IPYII, MO0 PELICHUI0 TBOPYECKUX
3aanuii, 1 3 HEKTUBHOCTH MPEIOKEHHBIX MTyTEH peleHusl.

B kauecTBe caMOCTOSTENIbHOM pabOThI CTYJI€HTAMHU BBITIOJIHSAETCS CEMECTPOBAst
paboTa 1Mo MPUMEHEHHUIO0 CHCTEMHOTO IMOJAX0J/la U METOJO0B CUCTEMHOIO aHajn3a K
BBIOpaHHON cHcTeMe MO BceM TeMaM. PekoMeHayeTcs BhIOpaTh OpraHH3aIl[MOHHO-
TEXHUYECKyI0 cuctemy. [lepen BhImonHeHHWEM 3anaHus 1Mo TemMe | BeIOpaHHYIO
CHUCTEMY HEOOXOJMMO COTJIacoBaTh ¢ MpernoaaBareneM. [Ipu BeIOTHEHUH 3a1aHUi
0 TeMaM MOTYT HCIOJb30BaThCS MPEACTABICHHBIE CTYICHTOM MAaTepHalbl IO
OpeapIIyIIiM TeMaM. BpITomHEeHHas ceMmecTpoBas paboTa TpeacTaBisIeTCs
CTYJICHTOM Ha OTKPBITOH 3aIIUTE Ha MPOMEKYTOYHON aTTeCTallUH.

8. YueOHnas siuTeparypa u pecypcbl HHGOPMAITMOHHO-TEJIEKOMMYHHKALIMOHHOMN
cetu UHTepHeT

8.1. OcHoenasa numepamypa
1. AcanymnaeB P.I'. Heuerkas jnoruka U HeWpoHHbIE ceTu— benropon—
309 c. Tekct : anekrponnbiii. - URL: https://lib-bkm.ru/14256 (mara obparieHus:
27.04.2025)

8.2. Jlonornumenvhas numepamypa
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1. Ocosckuit C. Hetliponnbsle cetu mis obOpabotku mHbopmaruu / Ilep. ¢
1oJibckoro. — M.: dunaHck u cratuctuka, 2017. — 342c¢.

2. bopucos B.B., Kpyrinos B.B. lckyccTBeHHbIE HEHPOHHBIE ceTh. Teopus u
npaktuka. — M.: I'opsyas nunus-Tenekom, 2018. — 382c¢.

3. Scuunkuit JI.H., JJanunesuu T.B. CoBpemeHHbIE NMpoOieMbl HAayKu. — M.:
BUHOM. JlaGopatopus 3nanuii, 2017. — 294c.

4. Xaiikun C. Heiiponnsie cetu: [lonusiii kypce: niep. ¢ anri. / C.Xalkus. — M.:
Bunbsmc, 2017.- 450c.

5. Bishop C.M. Neural Networks for Pattern Recognition. New York, USA:
Oxford University Press Inc., 2017. — 251 p.

6. Acharya T., Ray A.K. Image Processing. Principles and Applications.,
Hoboken, New Jersey, USA: John Wiley & Sons, Inc., 2019. — 451 p.

7. Duda R.O., Hart P.E., Stork D.G. Pattern Classification. USA: John Wiley &
Sons, Inc., 2001. — 654 p.

8.3. HopmatuBHbIE MpaBOBbIE JOKYMEHTHI U MHAS IpaBoBasi HH(GOpMaIus
He ucnone3yrorcs

8.4 NutepHeT-pecypcesl

OOyuatomuMcs obecriedeH goctyn k Martepuaniam kypca B CJIO Axamemun
http://lms.ranepa.ru, a Tak e Yepe3 CaWT Hay4YHOW OUOIMOTEKH K CIEIYIONUM

MOAMUCHBIM 3JIEKTPOHHBIM PeCypcam:
Pycckoazviunsie pecypcot

- DJIEKTPOHHBIE YUYEOHUKHU ANEKTPOHHO-O0ubOImoTeunoit cuctemsl (ObC) «Aubyxce»
- DJEKTPOHHBIE YUEOHUKH 3IEKTPOHHO-O0MOMMoTeuHol cucremsl (DbC) «fOpavimy
- DJIEKTPOHHBIE YUEOHUKH 3JIEKTPOHHO-O0nOMoTeunol cucremsl (ObC) «/lanvy

- DJIEKTPOHHBIE YUEOHUKHU AIEKTPOHHO-O01OInoTeunoi cuctemsl (ObC)
«ZNANIUM.COM»
- DJEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-0nOMMoTeuHol cucremsl (ObC) « BOOK.RU»

- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O0nbMMoTeuHnol cucremsl (ObC) «/IPRSMART»

9. MartepuajibHO-TeXHMYeCKas 0a3a, HHPOPMAIlMOHHbIE TEXHOJIOTUH,
NMporpaMMHoe odecrnevyeHne 1 MHPOPMALNMOHHbIE CIIPABOYHbIE CHCTEMbI

Ne Hanmenosanue
/11

I. CHCHI/IaJII/ISI/IPOBaHHBIC 3aJIbl I TIPOBCACHUA HCKHHﬁ, OCHAIlICHHBIC
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NEPCOHAIBHBIM ~ KOMIIBIOTEPOM/HOYTOYKOM M MYJbTUMEAUMHBIM
IIPOEKTOPOM

AYI[I/ITOpI/II/I N KOMIIBIOTCPHBIC KJIACCHI, 060py,HOBaHHBIe Imocaa04YHbIMHA
MCCTaMH U IICPCOHAJIbHBIMH KOMIIBXOTCPAMH C BBIXOJAOM B I/IHTepHeT 1A
IMPOBCACHUA ITPAKTHYCCKHUX 3aHATUMN

«MTC JIunk» — poccuiickas miargopma Jisi OHJIaRH-KOMMYHUKAIIMHA U
COBMECTHOM paboThl kKoMaHna ; «SHnmekc Tememocty» — cepBHC IS
BUJIeOKOHbepeHIui ot SAnaekca; S-meccenmkep

Texnudeckne cpeacTBa OOYy4YCHHs: TIEPCOHAIBHBIE KOMITBIOTEPHI,
pOrpaMMHBIE CPEACTBA, 0OECIIEUMBAIONINE TTPOCMOTP BUACO(DANIIOB B
dopmarax MPEG-4, DivX, RMVB, WMV, nporpammsl jist paboTsl ¢
AJIIEKTPOHHBIMU TaONHUIIAMHU JIsi 00pabOTKH, aHaIu3a M BHU3yalld3alluu
JTAHHBIX; COOTBETCTBYIOIINE OHJIANH-UHCTPYMEHTHI.

Hayunast 6ubnmoreka (B T.4. SJIEKTPOHHBIE WHPOPMAIMOHHBIE PEeCypCHI
Hay4YHOU OMOJINOTEKH )

CJ1O Axanemuu https://Ims.ranepa.ru/
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