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1. EJIX U 3AJAYN OCBOEHU A AU CHUIIJIMHbI

Heab OCBOCHHS MUCIUIUIMHBI: TOJATOTOBKA OOYYAIONIUXCSI K HAYYHO-HCCIEAOBATEIBCKOM, MPO-
eKTHOU JIeATeTbHOCTH 1o Hampasienuto moarotoBku 09.03.01 «MubopmaTrka U BRIUUCIUTENBHAS TEX-
HUKa» MOCPEACTBOM OOECIeUeHHs 3TanoB (OPMHUPOBAHUS KOMIETEHIUH, npenycMoTpeHHsix ®I'OC, B
YacTH MPECTaBICHHBIX HIKE 3HAHUI, YMEHHI U HaBBIKOB.

33)13‘11/[2 HN3YUCHUC MOHATUIHOI'O arrmapara JUCHOUIIIINHBI, OCHOBHBIX TCOPCTHYCCKUX MHOJIOKEHUU
Y METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUHN ISl PeLICHHs MPAKTUYECKUX 3a/1a4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucuuniamHa OCHOBBI HEUYETKOI'O JIOTHYECKOr'O BEIBOJA  OTHOCHUTCS K 4acTh B nukia bl k
BapUaTUBHOW MO BHIOOPY 00pa3oBaTeNbHON MpOrpaMMbl MOATOTOBKM OakalaBpoOB MO Mmporpamme «Bbi-
YUCJIMTEIIbHBIC MAaIlTUHBI, KOMIUIEKChI, CHCTEMBI U CeTH» HampaBiieHus: «HpopMaTHKa U BBIYUCIUTEIb-
Hasl TCXHUKAa.

Jis w3ydeHus JaHHOW AWCHMILTUHBI HEOOXOMWMBI 3HAHUS, YMEHUS U HAaBBIKH, (popMHpyeMbie
MPEANIECTBYIOMUMH TUCIUIUIMHAMM:

b1.B.12 «OcHOBBI T€OpUHN yIIPABICHUY;

b1.B.JIB.04.01 «MeTtoapl aHaIu3a JaHHBIX,

b1.B./IB.04.02 «IIpuknaagHas CTaTUCTHKAY;

b1.B.9 «BBenenue B iudppoByr0 00padOTKy CUTHAIIOBY;

b1.B.10 «MognenupoBaHuey;

b1.B.JIB.02.01 «/ckyccTBEHHBIE HEUPOHHBIE CETU.

[lepedenpr moCHenyIONUX AWCIUIUIMH, IJIs KOTOPBHIX HEOOXOAMMBI 3HAHWS, YMEHUS W HaBBIKH,
¢bopmHpyeMble JTaHHOM TUCIMITIIHHOM:

b1.B.JIB.05.01 «OcHOBBI TeOpHH HAACKHOCTHY;

b1.B./IB.05.02 «HanexHOCTb U TUAarHOCTUKA TEXHUUECKUX CPEACTBY;

b2.B.03(H) «HayuHno-uccnenoBarenbckas paboTay;

b2.B.04(I1n) «IIpenaumnmomHasi mpaKkTUKay;

b3.01 «IToaroToBka K 3aIMTe U 3aIIUTa BHITYCKHOW KBATHU(MUKAIIMOHHONW PabOTHI.

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
OcBoeHue QUCHUIUIMHBI HApaBIeHO Ha (JOPMUPOBAHHE HIIEMEHTOB CIEIYIOIUX KOMIIETEHINNA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nannomy HamnpasieHuto noarotoBku 09.03.01 «MudopmaTuka

W BBIYMCIIUTCIAbHAA TCXHUKA».

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUs M0 TUCHUILIMHE (MOYJ/II0), COOTHECEHHbIX
¢ MHAUKATOPAMHU I0CTHKEHUSI KOMIIeTeH UM

Komnerennmus NuaukaTopsl 10CTH- Pe3yabTaThl 00yueHus
JKeHHsl KOMIIeTeH M i

[1K-2. CiocobeH Bia- [1K-2 3Haer: OCHOBHEIE METOJIBI Hay4HO-
JIETh KYJIbTYpOW HAay4- HCCIIEIOBATENIbCKOM NEATEIIbHOCTH;

HOTO MCCIICIOBAHHUS B YMeeT: BBIACHATh U CUCTEMATHU3UPOBATH OCHOB-
o0nacTu Hay4HOM crie- HbI€ UJIEU B Hay4YHBIX TEKCTaX, OIIEHUBATH MOCTY-
IUAJIBHOCTH, B TOM naroiy uHOpMaInio, HE3aBUCUMO OT HCTOY-
YHCIIC UCIIOJIb30BAaHUEM HUKa, M30eraTh aBTOMATHYECKOTO MPUMEHCHHS
HOBEHIUX MHPOpMa- CTaHJAPTHHIX (OPMYIT PU PEIICHUH 3a]1aY,
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[IUOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

Brnaneet: HaBbikamu cOopa, aHanu3a nH(Gopma-
MM TI0 UCCIIEA0BaHNIO, HAaBBIKAMH BBEIOOpa METO-
JIOB peLIeHUs 3a]au UCCIIeIOBaHMUS.
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CojaeprkaHue TUCHUILINHBI:
Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE
1 JIEKIIMOHHBIE 3aHSITHS B OCCHHEM CEeMECTpe 4 1IT. 1o 2 yaca:

1.1.  Ilouamue cucmemol. Knaccuguxayus u xapaxmepucmuxa cucmem. Ilonamue u onpede-
nenus cucmemsvl. OcHogHble NOHAMUA U onpedeienus meopuu MHoxcecms. Onpeoenenue u 000-
3Hauenue mHoxcecmsa. OchosHble onepayuu Hao mHoxcecmeamu. Ceolicmea onepayuii Hao
mHodcecmeamu. OCHOBHbIE NOHAMUSA U ONpedeNeHUs Mmeopuu HeuemKkux MHoxcecme. Onpedene-
Hue U 0003HaueHue Heyemrko2o MHodcecmea. Cnocobvl 3adanus Heuemkux MHoxcecms. OcHog-
Hble XapaKmepucmuky Hedemrux MHONICecms.

1.2. Onpeoenenue u xapakmepucmuxu neyemkux yucen. Onepayuu Hao HeyemKUMU YUCIAMU
HA 0CHOBe UHMePBanbHo20 Memooda. Onepayuu Hao HeuemKUMU YUCTAMU HA OCHO8E NPUHYUNA
Heuemko2o 0boowenus JI. 3aoe. Onpedenenus, munvi u cnocoOvl NPeOCMasieHUs HeYemKux om-
HowteHuu. Tunvl Heuemkux omuoutenuti. Cnocobwl npedcmasgnenus Hevemxux omuoutenuil. Oc-
HosHbvle noHamus. Onepayuu Hao neyemkumu omuouweHuamu. Ceoticmea HeuemKux YHapHuIx
omuowenuil. Heuemxue npooykyuonusie mooenu. Onpeoenenue, KOMNOHEHMbl HEUEMKUX Npo-
OykyuorHwvix mooenei. Cxemvl Heuemkoco 6b1800a. Coz0anue 6azvl HeyemKux NPoOYKYUOHHbIX
npasu.. Beeoenue neuemkocmu. Aepecuposanue cmenenei UCMUHHOCIU HEYEMKUX 8bICKA3bIBA-
HULL NPeOnOCHLIOK NO KAHCOOMY Npasuy. AKmusuzayus 3aknodesut npasui. AKKymyauposanue
aKmueUsUpOBaAHHLIX 3aKaouenull npasun Ilpusedenue k yemkocmu. Ilapamempuueckas onmumu-
3ayusl KOHeYHoU 6a3bl HeUemKUX NPAGUL.

1.3.  Conocmagnenue unmeniekmyanibHvlx mexuono2uti (mooenetl). OCHO8Hble HANPAGIEHUS
passumus Heuemkux mexrono2uti. OcHO8Hble HANPABIeHUs. PA3BUMUS HEelPOCEeMeBblX MEXHOIL0-
eutl. Knaccugurxayus neuemxux HetipOHHbIX NPOOYKYUOHHLIX Modenel. Heuemkue neliponnvle
NPOOYKYUOHHbLE Cemu ¢ Napamempuyeckol onmumusayueli npasul Ha OCHOBe alcopummos 0oy-
yenus. Heuemxkue netiporunvie npooykyuonusie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).

1.4.  Knaccughuxayus neuponnvix Heuemxux mooenetl. Hetiponnvie Heuemxue cemu ¢ 66e0eHU-
em Hewemkocmu 6 cmpykmypy. Helipounvle neuemkue cemu ¢ Haoenenuem HeuUpoHO8 HeuemKo-
cmbio. Hetiponnvie neuemkue cemu Ha OCHO8€ HEUPOHO8, Pearusyoujux Heuemxkue onepayuu.
Heitiponuwl, peanuzyiowue neuemxue onepayuu. Tunsi npod1emMHo-opueHmupo8anHulX HeuemKux
mooeneil. Heuemxue oyenounwvle mooenu. Heuemxue batiecosckue cemu.

2 | mabopaTopHble pabOTHI B OCEHHEM ceMecTpe 2 IIT. 1o 2 Jaca:

2.1. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. O3naxom-
nenue ¢ peoakmopom FIS na oemoncmpayuonnom npumepe. Paboma c FIS-cmpykmypamu 6
pamkax Fuzzy Logic Toolbox cucmemsvt MATLAB. Bvluucnenue pesyibmama 102utiecko2o 8bleo-
oa.

2.2. [locmpoernue Hewemkoli NpoOYKYuoHHou mooenu cpeocmseamu Fuzzy Logic Toolbox cucme-
mot MATLAB. Obyuenue newemxoul npoOyKyuoHHoU mooeau ¢ ucnoavsosanuem ANFIS-mooenu
cpedocmeamu Fuzzy Logic Toolbox cucmemvr MATLAB. Ananu3 annpoxkcumMayoHHbIX C8OUCME
Heuemkol npooyKyuoHHou mooeau cpeocmeamu Fuzzy Logic Toolbox cucmemvr MATLAB.

3 IIPAKTUYECKHE 3aHATHSI B OCEHHEM ceMecTpe 2 1IT. 1o 2 yaca:

3.1. Knaccugpuxayus cucmem. Knaccuguxayus mooeneti cucmem. Cmanoapmmbie onepayuu Hao
Heuemkumu mMHodxcecmeamu. Ceolicmea cmaHoOapmHuIX Onepayuli Hao HeyemKuMU MHONCECMEa-
mu. Heuemkue mpeyzonvhule yucna. Heuemxue mpaneyeuoanvhule yucaa. Paznosuonocmu me-
YEMKUX YHAPHBIX OMHOUeHUN (IKBUBANEHMHOCMU, HEIKEUBATIEHMHOCMU, CXOOCMBA, PA3IUYUs,
npeonopsaoka, nopsaoxa. Heuemxue mopgusmvl mesrcoy nevemxumu omuoutenuamu. « Pacnpocmpa-
HeHue» HeuemKoCMU HeYemKo20 MHOMCECMEA € UCNONb308AHUEM OUHAPHBIX OMHOUEHUIL.

3.2. Aneopummbvi npsamo2o Heuemrko2o npoOyKYuoHHo20 evleooa (Mamoanu, Jlapcena, Llyxamomo,
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Cyasno 0-20 nopsoka, Takacu—CyesHo). AnnpokcumayuoHHvle c80NUCmEa HedemKux nPpoOYKYUOH-
HbIX MOOeell U aleopummos 8b1800a Ha ux ocHoge. OCHOBHbIE HANPAGIEHUs PA3GUMUSL MEXHON02ULL
9B0IOYUOHHO20 MOOenUposanus Memoosl 2ubpuousayuy UHMeNIeKMyaIbHbIX MEeXHOI02ULl (MoOe-
neit). Heuemkas netiponnas npooykyuonnas cemv Banea—Menoens. Heuemkas netiponnas npooyx-
yuonnas cemv Taxaeu—Cyeono—Kanea. Heuemxkue neuponubvie npoOYKYUOHHblE Cemu ¢ peanu3ayuti
KOMNOHEHMO8 HA OCHOBe Helipocemegou mexnonocuu. Pasnoeuonocmu netiponnsix Heuemxux ce-
meli Ha OCHOBe HelPOHO8, Peanu3yIOWUX HeuemKue onepayuu. Helupo-Heuemkue Kiaccughukamopbi,
HelipoHHble HeuemKue cemu O0Jisl 0epedbes Klaccugurayuu, HetiporuHsle Heuemkue cemu 0Jisi KOMNo-
SUYUOHHBIX NPABUTL 8bIB00A, HEUPOHHblE HeyemKue cemu 015 U3gnedeHus npasu u3 oanHvix. He-
yemxue cemu [lempu. Heuemxue cumyayuonuvie cemu.

Hacrosiiieit PIT/T).

4 | PacuetHo-rpaduueckas padbora:
«CpaBHEHHE alIPOKCUMaLMOHHBIX cBOWCTB FIS-cTpykTyp»
5 CamocrosiTenpHas paboTa CTy/ICHTOB:

5.1. M3ydenue maTepuanoB JEKLHUIA;

5.2. IloaroroBka K 3amure Ja00paTOPHBIX padoT;
5.3. [loaroroBka K NpakTUYECKUM 3aHATUSIM;

5.4. BeimosHeHne pacyeTHO-rpaguIecKoil paboThI;
5.5. IloaroTroBka K 3K3aMeHy 110 AUCIUILINHE (OLIEHOYHBIE MaTepUalIbl IPUBEICHBI B paszene 6

Texkyuuii KOHTPOJIb: YCTHBIM ONMPOC HA KAKIOW JICKIUHM MO MaTepHaiaM MPEeabIAYyIIed Naphl, 3aluTa
1a00paTOpHBIX PadoOT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT T

Tabnuua - O6pazoBarenbHbIe TEXHOJIOTHUH, UCTIOIb3yEMbIE TIPU PEAIN3aALUU PAa3IMUHBIX BUIOB YUeOHOM
3aHATHH IO TUCUUIUINHE

Ne | Buasl yueOHBIX 3aHATHN OO6pa3zoBarenbHbIe TEXHOIOTUU

n/m

1 Jlexuun Knaccuueckas (TpaaunnonHas, “HGOpMaIOHHAas)
JeKIuUs

2 JlaGopaTtopHnas pabota TexHomoTHs BRITOTHEHUS Ta00OPATOPHBIX 3aIaHUIA WH-
JUBUyaTbHO
JHonyck k 1abopaTtopHoii pabote

3 [IpakTHueckue 3aHsATUs TexHomorust 00yueHUst Ha OCHOBE PEIICHHS 337124 U
BBITIOJIHEHUS YIIPAKHEHUI

4 CamocrosiTenpHas padbora NHudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUT

cryaenToB (BHeayautopHas) | (moctyn k DMOC ¢unmana, k ObC dunumana, nocrymn K

MH(OPMaLMOHHO-METOJMYECKUM MaTepHalam 1o Juc-
LUTUTHHE)

5 KoHnTpons (mpomexyrounas | TexHOIOIHs MHICbMEHHOTO KOHTPOJIS, B TOM YHCIIE TE-

aTTECTAIUs: IK3aMeH )

CTHpPOBaHUE
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6. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA X
IMPOMEXYTOYHOU ATTECTALIMUU - I OHEHKHW KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexyTo4HOI aTTecTanuu CTYJIEHTOB MO TUCHHUIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeNd MOCASAYIOMNUX JUCITUTUINH, 3aBeIyIolue Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYIIUNA KOHTPOJb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUYHYIO aTTECTaIIHIO.

OI_IGHO‘-IHBIG CpcAcCTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:

Kparkoe conepxanune PI'P:

3amava 3aKJII0YaeTcsl B TECTUPOBAaHUU U cpaBHeHHH FIS-cTpykTyp, paboTarommx mo airopurMam
Mampaanu, CyraHo 0-ro nopsinka 1 Cyrano 1-ro mopsiaka (u1st KaKI0ro 3a1aHus BEIOpAHO 10 JIBE CTPYK-
Typsl) U crnioco6oB nedaz3udurannuu. CpaBHEHHE MPOBOAUTCS MO TOYHOCTH ANIPOKCHUMALIUU 33JJaHHOU

dynxmum Y = VACTRSY (3amanus 1-12, cMm. Tabm. p3.1) U ycTOMUMBOCTH pe3yabTaTa OTHOCUTEIBHO U3Me-
HeHUsl PYHKIHA TPUHAUICKHOCTH (3amanus 13-24) nns pa3nuvHOro KoiuvecTsa mpaBui. [Iporenypsr u
(GYHKIIMU BCEX OCHOBHBIX M BCIIOMOTATENbHBIX pacyéToB, reHepauuu FIS-ctpykTyp, nmoctpoenus rpadu-
KOB, a TaK)Ke pPe3yJIbTaThl Pacu€TOB B 0053aTEILHOM MOPSJIKE BHOCATCS B PACUETHO-TIOSICHUTEIBHYIO 3a-
nucKy. Pe3ynbTaThl pacu€ToB TakKe JO0KHBI ObITh MPEJOCTABICHBI B 3JIEKTPOHHOM BUAE (MOKHO B BUJE
COXpaHEHHOTO cOCTOsTHUA padoueit obmactu Matlab).
1. B cooTBeTCcTBMU C MHAUBUAYAIbHBIM 3agaHueM noctpouts 1o 100 FIS-ctpykryp kaxkmoro tumna. FIS-
CTPYKTYPbI JOJDKHBI OTBEYaTh CIETYIONUM TPeOOBAHUSAM:
1.1. Cnoco0 peanuzariuy UMIUTUKAUNA — IPOU3BEICHUE
1.2. Cnoco0 peanu3anuu arperauuu — cymma
1.3. CnocoOb1 peanm3anuu Heu€Tkux jgoruueckux “U” m “MJIN” mokHBI coBManaTh sl MOACIICH
000UX TUIIOB
1.4. Crioco0Os1 neda3z3udukaniy onpeaesitoTcs HHINBUIYATbHBIM 3aJaHUEM
1.5. Yncno TepMoB 10 KaKJ0M BXOIHOM NepeMEHON HE MeHee 4.
1.6. KonnuecTBo npaBui B 6a3e 3HaHuii He 6oiee 50.
1.7. TlpaBuna qys mMoaeneil 000X THIIOB COBMAJIAIOT, 32 UCKIIOYEHUEM (DYHKIIMHA TMPUHAAIC)KHOCTH
3aKJIIOUYEHUH U 331a10TCsI CIEAYIOUIM 00pa3oM:
1.7.1. OmpenenstoTcs aHAIUTUYECKH MIM TO TrpaduKy TOYKH OHKCTpeMyMmMa (YHKIHH

y=f(x1,x2).

1.7.2. KaxIol ToYke 3KCTpeMyMa (x5 x,) CTAaBUTCS B COOTBETCTBHE Mapa GYHKIHUA TPUHAI-
JICKHOCTH TCPMOB COOTBCTCTBYIOIUX BXOJHBIX JIMHI'BUCTUYCCKUX MICPECMCHHBIX.

[TapameTps! QyHKIMI TPUHATIECKHOCTH UMEIOT BU/I;

(x'-¢e,x'\x'+¢)_

JUISL TPEYTOIBHBIX (DYHKIMIA MPUHAIICKHOCTH;

[ [ ' '
(x'=d-¢g,x'~d,xtd,x'"v+d +¢e)_ JUISL TparelenJanbHbIX;

1
- (8’ X ) — IJId rayCCOBBIX;

[ [
(6,x'—d,e,x+d) _ JUIsl IByCTOPOHHUX I'ayCCOBBIX.

3necs 4 — napameTp, XapakTepu3yIOIUi IIMPUHY MOJAIBHON 001acTH AJIs TparelenIalbHbIX U
JIBYCTOPOHHUX TaycCOBBIX (DYHKIUN MPHUHAICKHOCTHU, MapaMeTp YCTaHABIMBAETCS OJMHAKOBBIM IO
BCeM (DYHKIMSIM MPHHAIJICKHOCTH U BBIOMPACTCS MO0 COOCTBEHHOMY YCMOTpeHHIO; € — KOA(pQHIUEHT
HEUYETKOCTH OJMHAKOBBIM JIJISI BOCXOJAIIEH M HUCXOAIIEH BeTBel (yHKIMM mpuHamiexHocTh. [lapa-

8
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METp & TEHEPUPYETCSI B COOTBETCTBUU C 33JJaHHBIM 3aKOHOM pactpeaenenus poBao 100 pa3, kaxaoe 3Ha-
YEHHUE MCIIONIb3YETCs ISl BCeX (PYHKIUH MPUHAIIICKHOCTH B MOJIENISIX OOOUX THIIOB.
1 1
TaxuM oGpa3oM, 3HaUeHHs ! ¥ 2 3a7aI0T HEHTPHl MOJANBHBIX O0NACTeil ISl COOTBETCTBYIO-

' '

LIUX TEPMOB Tyl B NanbHENIIEM, MOA00HBI 3HAYCHUS ! PR OyzseM Ha3bIBaTh OMOPHBIMHU JUIS CO-
OTBETCTBYIOLINX TEPMOB.

1.7.3. B ciydae ecnu A 3alaHUi, UCIOJIB3YIOLUIUX Tpanelen1aabHble U ABYCTOPOHHUE rayc-

COBbI (DYHKIIMM MPUHAIJICKHOCTH, KOOPAMHATHI HECKOJIBKUX TOYEK SKCTPEMyMa IO KaKOM-

GO TIepeMEHHOI JIeKaT B IIPeIenax oTpeska MUpHHOi 24 | TO JOIYCKAeTCs COMOCTABUTD
UM OJIH TEPM.

1.7.4. Ecnu mocne onucaHus TOYEK SKCTPEMyMa OCTAIOTCs 00JIaCTH 3HAUYEHUH MEePEeMEHHBIX, KO-
TOpbIE HE OMMCHIBAIOTCS HU OJHHUM U3 TEPMOB COOTBETCTBYIOIIEH JIMHTBUCTHYECKOU Mepe-
MEHHOM, clIeyeT BBECTH JOMOJIHUTEIbHBIE TEPMbI; IEHTPHI MOJIATIbHBIX 00IacTel JOMOIHU-
TEIBHBIX TEPMOB BEIOMPAIOTCSI TPOU3BOJIHHO.

1.7.5. Jlyg Ka)kI0ro co4eTaHus TEPMOB BXOJHBIX IIEPEMEHHBIX (7.1, OIIPEAECIIACTCSA 3HAaUCHUE

" __ 1 ' '
aTIPOKCUMUPYEMOil (DYHKIHHI B MX ONOPHBIX 3HAYCHUAX: 7 F%)  3nauenne V' oss-
JISIeTCS OMOPHBIM I 3HAYCHUS BBIXOJHOW TMEPEMEHHOW — 3aKJIOUEHHUs MpaBWiIa BUJA:

Ecnu x; ecmv T, ,u x, ecmv T,,mo y ecmv T,

1.7.6. 3HadeHHs BBIXOIHOW IMEPEMEHHOMN OMPEIEIAIOTCS CIASAYIOIINM 00pa3oM:
- gana cucrembl CyrsHo 0-ro mopsiKa BBIXOJHBIM 3HAYCHUEM SBISIETCS KOHCTAHTA:
R N N ' '
];-C =y _f(xlaxz).

2

- quia cucteMbl CyraHo 1-ro mopsiika BBIXOJHBIM 3HAYEHUEM SIBJISCTCS JUHEWHas (GyHKLIHUS OT

T);:f'(xl,xz)zcl-xl—i-cz-xz—i-c0 ¢ ¢

C
, Tne xkodbdumueHTer 1, 2, m 0

BXOJHBIX NEPEMCHHBIX:
] 1 n _ ] )
MOIOUPAIOTCS U3 YCIOBUS: J0ax )= 10y, ), IpU 3TOM JIMHEHHBIE K03 PHULIneHTHI “u

2 He MOTYT GBITH OJHOBPEMEHHO PaBHBIMH 0.

- g cucteMbl MaMJlaHu BBIXOJHBIM 3HAYCHHEM SIBIISICTCS HEUETKas MepeMeHHas (TepMm) Ty,
KOTOpast 3a1a€TCs IO OMOPHOMY 3HAYEHUIO 10 aHAJIOTUU C TEPMaMH BXOJIHBIX MIEPEMEHHBIX.
1.7.7. Ecnu omopHble 3HA4YCHHS BBIXOJHOW TEPEMEHHOW I HECKOJbKHX COUYETaHWH TEPMOB
BXOAHBIX nepeMeHHbix coBnagatoT (st FIS tuna Cyrano 0-ro, 1-ro mopsnkoB nian Mamja-
HU JUIA CITydasi TPEYTOJIbHBIX WM TayCCOBBIX (DYHKIIMI MPUHAICKHOCTH) WM HAXOJATCS B

nmpezenax oTpeska mHpHHON 24 | TOMyCKAaeTCs yMEHBIINTH KOJTHYECTBO TPABHI 33 CUET
IIPUMEHEHHUS JJOTHYECKUX cBsA30K “Unn” u “He”.

1.8. B pacu€THO-NOSICHUTENBHYIO 3aIIUCKY CJIEAYeT BHECTH MPUMEPHI MoJiesiell 000uX THIIOB I Ka-
KOro-1100 ogHoro 3HaueHus €. Ilpumeps! AOMKHBI coaepkaTh oOuire HacTpoiiku FIS, n3obpa-
KEHUS M ONUCAHMs MapaMeTPOB TEPMOB BXOJHBIX M BBIXOJHBIX MEPEMEHHBIX, CIIMCOK MpaBHII
(n300paxkenue 0a3bl MpPaBHII), U300paKEHUE TMpoLlecca JIOTMUYECKOro BBIBOJA, U300pakeHHE TO-
BEPXHOCTH BBIBOJIA PAZIOM C TPEXMEPHBIM I'paQUKOM alNpOKCUMUPYEMON (GYHKINH.

1.9. TpeOyercst MOCTPOUTH TUCTOIPAMMY CT€HEPUPOBAHHBIX 3HAYCHUH MMapaMeTpa €, pacCUUTaTh I

_ 1 N,
EN &E
HEro BBIOOPOYHOE CpeaHee: ¢ =1y ucnpasneHnyto orneHky CKO (kopenp u3 ucmpas-
1 Ng - 2
o¢ = ﬁZ(é‘ —8[)
JIEHHOM OLEHKHU TUCIEPCHUU OTHOCUTEIBHO BBIOOPOYHOTO CPEIHEro): e Tl ,
N_ =100 N
rae = ¢ — pa3mep BbIOOpKH K03 PHLIMeHTa HEYETKOCTH.

2. Jlnsa xaxnporo u3 100 ucnelTaHui NMPOTECTUPOBATH CTPYKTYphl 0OOOMX THUIIOB MO HAOOpy 3HAUEHUH,
9
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COOTBETCTBYIOIIEMY PAaBHOMEPHOH CETKE B TUANa30HE
[-3; 3] mo kax o0l mepeMeHHoi ¢ marom 0.1.
2.1. Paccuurtarh 3Ha4€HHUs pe3ysIbTaTa JOTMUYECKOrO BBIBOJA AJIS KaXKI0T0 IK3EMILISIpa MoJesel 000-
X THIIOB B KX/0H TECTOBOH TOUKE, Pe3y/IbTaThl PE/ICTABUTE B BU/IC IBYX MACCHBOB!

1 Ly 1 2y » . 1 _

Vi =Jis;(x,,x7),i=1L N, j=1N, u Vi = fs (x!,x7),i= 1N =L, N,
1 2

ﬁst fis;

b

rae — (GyHKIUY, pealr3yeMble CUCTEMaMH JIOTUYECKOTO BBIBOJA TIEPBOTO U BTOPOTO
. g N_=361201
TECTUPYEMOTO TUTIA ISt KOdPPUIIMEeHTa HeYETKOCTH 7, = * — YUCJIO TECTOBBIX TOYEK.

2.2. B 3apanuax 1-12 m1s kax10ro UCHBITaHUS ONPEAEIUTh MOAYJIb OTKJIOHEHHUS pe3ybTaTa Kax 101

d, =\l - f (5 x2)?

MOJIENIM OT TOYHOTO 3HAa4eHUs (YHKIUM B KaXAOH TOUKE:

d2, =\, - f (5, x2)?

, JUISL KQXKJI0W MOJIENIA ONPEIEIIUTh MaKCHMaHLHHﬁ MOZYJIb OTKJIOHCHI/ISI'

dmaxj maxd dmax —maxd? -:_z d- :_Z i
=L, u =L BLI6opquoe cpenuee: N, = N, = ,
od; = Z( j=diy) od] = mzwz o)
ucnpasieHnyo oneaky CKO: u =

2.3. B 3apanusx 13-24 no pesyneraram 100 ucnbiTanuii BEIOOPOUHOE CpeHEE pe3ynbTaTa KaxIoil

— 1 N, N 1 N,
1 _ 1 2 _ 2
Vi _szi,j Vi _szi,j
MOJEIN JUIA KaXKIOU TOYKH: & J u & J , ucrpasieHnyto ouenky CKO
(KkOopeHb W3 UCHPaABICHHOW OIEHKHW JIUCIIEPCHU OTHOCUTEIBHO BBIOOPOYHOTO CPEIAHETO):

P 1 X —
oy = 2 i-¥)  oyi= =2 -y)
N, =15 u N =15

3. TIpoBecTH NOMOTHUTEIBHYIO 00paOOTKY pe3yabTaTOB.
3.1. B 3amanmsx 1-12 ais ka0 MOJENTH MOCTPOUTH TpadrKy 3aBUCUMOCTA MaKCUMAJILHOT'O MOJTY-

1 2 1 2
dmax,  dmax; : :
JIs1 OTKJIOHCHUS I'm /', BBIOOPOYHOT'O CpPEIHEro MOAYJs OTKJIOHEHHs ' W/, uc-

. od' od’ £,
npasiieHHO# oueHku CKO I'n 7ot /. OxapakTepu30BaTh MOJYYEHHbIE 3aBUCHUMOCTH,
KaK MO OTJENIbHOCTH, TaK ¥ B CPABHEHHUH 1O TUIAM Mojeiei. OnpeaenuTs Mo BCEM UCIBITAHUSAM

1 1
d,. =maxd,

W TOYKaM JUISl KaXXIOro THIAa MOIETH MaKCHMaJILHLIﬁ MOI[}IJ'IB OTKJIOHEHHUSI; L "
_ NN,
T 2 2
42 —maxd’, d'= ZZ &= d,
max i i,j N N j N N i=1
, BBIDOPOYHOE CpEIHEE: i u x e =l , UCTIPaB-
1 N, N,

o, = —33d"
“ NX-NS—IHZ‘(

JICHHYIO oueHKy CKO:

%0 TN Ng ZZ(d

OTHOIIIEHUIO HAaWJEHHBIX 3HAUYECHUH.
3.2. B 3amanusx 13-24 i KaXA0To THIIA MOJENH MOCTPOUTH TPEXMEpHbIE TpauKu BHIOOPOYHOTO
2 2 1 2
: : . oy, oY
CpeAHero pe3yJsibTaTa MOJEIU Yiiyg Vi , ucrpapienHoil orenku CKO Yig @i g TeCTUpYe-
oyl oy’
MbIX Toukax. Iloctpouts rucrorpammel CKO pe3ynbTaToB B TECTUPYEMBIX TOUKaxX -/ M °!

10
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oy oy’
JuTst Kaknoro tura mozeneit. ©Y u Vi OxapakTepu30BaTh MOJYyICHHBIC 3aBUCHMOCTH, KaK 110

OTJIEIPHOCTH, TaK U B CPAaBHEHUH IO THUIaM Mojeieil. Haiitu BeIOOpoUHOE cpeiHee OT MoToveu-

1 1 < 1 2 IS 2
oy :_Zayi oy :_Zayi

Heix CKO: x =l 51 N, = . Onpenenuts uroroBoe CKO pesynbTaTta Kak
CpeAHEKBaIpaTHYHOE OTKIOHeHHe noToyeyHblx CKO oT ux cpenHero BbIOOPOYHOIO 3HAYEHUS:
1 & 1 &
1 1 1\2 2 2 25\2
oo = [ LY@ oy oo = | S @ o)
Nx _1 i=1 Nx _1 i=1 (V)
U . CpaBHUTH YCTOWUYUBOCTH pe-

3yJlbTAaTOB, MMOKA3aHHBIX MOJEISIMHU pPa3HbIX TUIOB IO cooTHomeHuto urtoroporo CKO u CKO

O'Gl O'O'2

kod(urmenta Heu€rrkoctTu: 06 u O¢

Crnmcok anmpoKCUMUPYEMBIX () YHKITHHA:

—(x+1) =x”

—x2—x 2 3 _xz_xz
y=3(1-x)> - = _1000.2x, —x —x, ) e Y -
1. 3
_1 2 —sin(xl+x2+1)2 5 3 2 ) _xlz—xzz
y—z(x1+xZ) e +5(x,+3x, +2x,-X,)-e ,
2.
= 3sin(x +x,)-cos(x, + 1) e 430 437 4 )¢
3. V= 1 2 1 5 ' 1 X, ,
X, X, € [_3,3]

IIpumeps! Bonpocos k 3amure PI'P:

1. Onpenenenrue HEYETKOM MPOAYKIMOHHOW Mozaenu. KOMMIOHEHTh HEYETKUX MPOMYKIIMOHHBIX
MOJENEN.

2. IlpsimMo¥i HEYETKHUI BBIBOJI: TIPABUJIO «HEYETKHUU MOIYC MOHEHCY, dTanbl. OOpaTHBIN HEYETKUH
BBIBOJI: IPABUJIO «HEUETKUU MOAYC TOJIEHC), ITAIBI.

3. Knaccel onepaiuii He4eTKON UMIUTHKauK. Kpurepruu OleHKH HEUeTKON UMILTUKALI|H.

4. OcHOBHBIC 3a/1a4¥ CO3JaHUs 0a3bl HEUETKUX MPOAYKIIMOHHBIX TPABUIL.

5. OcHOBHbBIE KOMIIOHEHTHI HEUETKUX MPOAYKIIMOHHBIX MoJieNiell. BBeaeHne HeueTkocTH. Arperu-
pOBaHUE CTENEHU UCTUHHOCTHU MPEINOCHUIOK MPABUJI, OCHOBHBIE OINepanuu. AKTUBU3AIUS 3aKITIOUYECHUN
MpaBWJI, OCHOBHBIE Omepanuu. AKKyMyJIUpOBaHWE aKTUBU3MPOBAHHBIX 3aKitoueHuil mpasui. [lpusene-
HUE K YEeTKOCTH, KJIaCCU(PUKALIU METOIOB Jedaz3udukaiuu. [lapamerpuueckas ONTUMHU3AIUS KOHEYHON
0a3bl HEUETKUX MPABUIL.

6. Anroputmsl HeueTkoro BeiBoAa: Mampaanu, Jlapcena, Ilykamoro, Takaru—CyreHo. Annpoxcu-
MAaI[MOHHbIE CBOWCTBA HEUETKUX MPOAYKIIMOHHBIX MOJIEIEH.

O1ieHOYHBIE CpEICTBA JIsI IPOMEXKYTOUYHOM aTTeCTAIlUU:

IIpumepsI BONPOCOB K 3K3aMeHY MO JUCIHUIJINHE:

1. Omnpenenenuie, 0003HaYeHHE, CIOCOOBI 3aJJaHUS U IPUMEPHI HEUETKUX MHOXKECTB.

2. OCHOBHBIE XapaKTEPUCTUKH HEUETKHMX MHOXKECTB (HOCHTEJIb HEUYETKOTO MHOXKECTBA, BBHICOTA
HEYETKOI0 MHO)KECTBA, HOPMaJIbHOE U CYOHOPMaJIbHOE HEUETKOE MHOXKECTBO, YHUMOAAIbHOE HEYETKOE
MHOECTBO, TOUKA MEPEX0/1a HEYETKOTO MHOXKECTBA, SIAPO HEUETKOTO MHOXKECTBA, CHHTJITOH).

3. Heuerkoe mMHOXecTBO n-THma. MHOXECTBO 0-ypOBHA. MoIyilh HEUETKOTO MHOXECTBa (CKa-
JISIpHAsi MOIIIHOCTb, OTHOCUTEJIbHASI MOILIHOCTH ).

4. CranpapTHbIE ONepaly HaJl HEYETKUMH MHOXECTBaMH, UX OINpeseNieHus (paBeHCTBO; BKIIIO-
YEeHHE; CTPOTOe BKIIOYCHHE; JIOMOTHEHHE; MepeceueHne; 00beIUHEHNE; Pa3HOCTh; JU3bIOHKTUBHAS CyM-
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Ma; YeTKOE€ MHOKECTBO, OJbKaiiliee K HEYETKOMY MHOXECTBY; JIEKapTOBO NPOU3BEIECHUE HEUETKUX
MHOXECTB).

5. CBolicTBa CTaHIAPTHBIX ONepaluii Ha/Jl HEYETKUMH MHOXXECTBaMH (MHBOJIFOTUBHOCTH, KOMMY-
TaTUBHOCTbH, aCCOIIMATUBHOCTD, JUCTPUOYTUBHOCTH, UAEMIIOTEHTHOCTb, ITOTJIONICHNE, TOXKISCTBEHHOCTD,
3aKOH Jie¢ MopraHa, S5KBUBAICHTHOCTh, CHMMETPHYHAS pa3HOCTHAs popMyIia).

6. PacmmpeHHbIe onepauy HajJl HEYeTKUMH MHOXKECTBAMHU:

e oTIepalliy JTOTIOTHEHHSI HEYETKOTO0 MHOXKECTBA (CTaHIApPTHOE HEYETKOE JOTIOTHEHHE, He-
4eTKoe JoToHeHue Srepa);

e oIepanuy TepeceueHrsi HEYETKUX MHOXKECTB (CTaHIApPTHOE HEYETKOE INepecedeHue, He-
4yeTKoe nepeceueHue Srepa, anreOpandeckas MpoOU3BeCHHE, TPAHUYHOE NMPOU3BECHHE, IPACTHUE-

CKO€E NIPOU3BEJICHHE, A-CyMMa).
e oriepanui 00bEIUHEHNS HEYETKMX MHOKECTB (CTaHJIAPTHOE HEYETKOE OObEINHEHHE, He-

4yeTkoe oObenuHeHne Srepa, anrebpandeckas cyMMma, TpaHUYHAsS CyMMa, JApacTHYecKas cymma, A-
CyMMa).

7. Onepauuu onpeaenaeHns CX0ACTBa/Pa3InyMsl MEX1y HEUETKUMH MHOXKECTBAMM (HeUeTKas pas-
HOCTb, TU3BIOHKTUBHASI CyMMa, OTPaHUYEHHAs Pa3HOCTh, HECBSI3HAs CYMMa), ONIPEAEICHUS, IPUMEDBI.

8. PaccrossHue Mex1y HEYeTKMMU MHOXKECTBaMM (HEYETKOE XIPMMMHIOBO PAacCTOSIHUE, OTHOCH-
TEIbHOE X3MMMHIOBO PACCTOSHUE, HEUETKOE 3BKJIMJIOBO PACCTOSHUE, OTHOCUTEIBHOE IBKIUIOBO pac-
CTOSIHHE, HEUETKOE PACCTOAHNE MUHKOBCKOTIO).

9. JlononHUTENbHBIE ONEPALIUU HAJl HEYETKUMU MHOKECTBAaMH (YMHOKEHHE Ha YHCIIO, BO3BEJE-
HUE B CTENEHb, KOHLIEHTPUPOBAHHE, PACTSKEHHE, BBIITYK/Ias KOMOUHALIMS).

10. Onepauuu #- 1 S-HOPM HaJl HEYETKUMU MHOKECTBAMH, OIIPEJIEIIEHUs], CBOIICTBA, IPUMEPHI.
1. [TokazaTenu pa3MBITOCTH HEYETKUX MHOKECTB, UX KJIaCCU(DUKAIUS, TPUMEPBHI.
12. OmnpeneneHne U XapaKTEPUCTUKN HEUETKUX YHMCENl (MHTEPBAJl 0-ypOBHS HEUETKOIO YMCIIA,

HOCHUTENb, YHUMOJAITHHOE HEUETKOE YHCII0, TOJIEPAHTHOE HEUETKOE YMCII0, HEUETKUI HYJIb, HEUYETKOE T10-
JIOKHUTCIIBHOC U OTpI/II_IaTeJ'IBHOC t-II/ICJ'IO).

13. JleKoMmo3HIIHs HEYEeTKOr0 YUCIIa.

14 OHGpaI_II/II/I HaJd HCUCTKHUMU YHUCJIaMU Ha OCHOBC I/IHTepBaJ'IBHOFO MeToaa. HpI/IHI_II/IH HCUCT-
koro o6o6menus JI. 3age. Onepanuu HaJg HEUSTKUMHU YUCIAMH HAa OCHOBE MPHHIIUIA HEYETKOTO 0000-
menust JI. 3aze.

15. TpeyronbHbIe HEYETKHE YUCTA (OTIPEIeTICHNE, OTICPAIIUH ).

16. TpanenenaaibHble HEYETKHUE YUCa (ONpeieTIeHUe, OTIEPaLiH ).

17. Heuetkue uucna (L-R)-Tuna (onpeneneHue, onepamun).

18. OnpeneneHuss 1 OCHOBHBIE TIOHATHS HEUYETKUX OTHOIIEHWH. CrocoObl MpecTaBlIeHUS
YHaApHBIX U OMHAPHBIX HEYETKUX OTHOIIEHUH. OTHOILIEHUE (-YPOBHS HEYETKOTO OTHOLICHHUS.

19.  JlekoMITO3UIIMs, TPOEKIUS U IMIIUHAPUIECKOE MTPOJOIIKEHIE HEYSTKOTO OTHOIIICHHUS.

20. Orneparuy HaJl HEYETKHUMH OTHOLIEHUSAMH (00BEIMHEHHE; TIEPECCUCHHE; alredpandeckoe

MIPOU3BE/ICHUE; aredpandeckas CyMMa; JOIMOJIHEHNE; TU3bIOHKTUBHAS CyMMa; HHBEPCHUS; YE€TKOE OTHO-
uieHue, oymxkaiiliee K HeYeTKOMY OTHOILIEHUIO; KOMITO3UIUS, PAa3HOBUTHOCTH KOMIIO3HIIHIA).

21. CBoiicTBa HEYETKHX YHApHBIX OTHOIIEHHH (pedIeKCUBHOCTh, CHUMMETPUYHOCTH, TPaH3U-
TUBHOCTB). TpaH3UTHUBHOE 3aMbIKaHUE HEYETKUX YHAPHBIX OTHOLIECHUH.

22.  HedeTkoe OTHOIIEHUE YKBUBAJIEHTHOCTH (ONPEEIEHNUE, IPUMEPHI).

23. HeueTkoe oTHOIIEHNE CXOCTBA (OMpeIeieHUE, IPUMEPHI).

24.  HedeTkoe OTHOLIEHHE IpeaNOpsAaKa (onpeaenenue, npumepsl). Heuetkoe oTHomeHune no-
psnka (ompeneneHue, IpuMepHl).

25. Heuetkuit romoMopdu3M MeX Ay HEUSTKUMH YHAPHBIMH OTHOIICHUSMH.

26. Heuetkue rpadsl. PaznoBuaHOCTH HEUeTKUX rpad)oB, UX XapaKTEPUCTUKH.

27. OnpeneneHre HEYETKON MPOAYKIUOHHON Mojenu. KoMIOHEHThl HEYETKUX MPOTYKIIMOH-

HBIX MOJIEJIEN.
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28.  IIpsiMoit HEeUeTKUil BBIBOJI: MIPABUIIO HEYETKUNA MOJIyC MMOHEHCY, ATarbl. OOpaTHBIN HEYeT-
KW BBIBOJI: MTPABUJIO «HEYETKUI MOJYC TOJICHC), ATAIIbI.

29.  Knaccsl onepanuii He4eTKoM UMIIuKanuu. Kpurepuu oneHky He4eTKOW UMIUTMKALUH.

30. OcHOBHBIE 3371a4H CO3AaHUs 0a3bl HEUETKUX MPOAYKIIMOHHBIX TIPABHUII.

31. ®opMHUpPOBaHUE HEYETKUX (ITPOCTHIX U COCTABHBIX) BHICKA3bIBAHUM B MPENINOCHUIKAX U 3a-
KITFOUEHUSIX MTPaBUIL

32.  Knaccu¢ukaius JUHTBUCTHUECKUX MPOAYKIIMOHHBIX ITPABHII.

33.  Knaccuduxanus HeUeTKUX MPOTYKIIMOHHBIX MPABUI C 3aKJIIOUYEHUSIMU B BHJI€ YETKUX 3Ha-

YeHUH WU QYHKIUI.
34. Tunbel cTpykTyp 0a3bl HEUETKMX MNpOAYKIMOHHBIX mpaBui (SISO-, MISO-, MIMO-

CTPYKTYpBI).

35.  CrocoOsb! ieneHus MpOCTPAHCTBA MPENNOChUIOK HEYETKUX MPOYKIIMOHHBIX TPABUIL.

36.  KackagHoe coennHeHre 0a3 HEYETKHUX MPOIYKIIMOHHBIX MTPABUIL.

37. OO6ecneyeHune TOTHOTHI U HETTPOTHBOPEUNBOCTH Oa3bl HEUETKUX MPABHIL.

38. OcHOBHBIE KOMITIOHEHTHI HEUETKHUX MPOIYKIIMOHHBIX Mozelnell. BBenenne HeueTkocTH. Ar-

PETMPOBAHME CTENIEHU HCTUHHOCTHU MPEANIOCHIIOK IIPAaBUII, OCHOBHBIE OIIEPALIMHA. AKTUBU3ALUS 3aKII0YE-
HUH NpaBWJI, OCHOBHBIE ONEpallii. AKKyMYJIMpPOBaHHE aKTMBHU3MPOBAHHBIX 3aKitoueHui npasui. [Ipu-
BEJICHHE K YETKOCTH, KJIaccuukanus MeToaoB aedazsuduxanuu. Ilapamerpuueckass onTUMHU3aLMs KO-
HEYHOU 0a3bl HEUETKUX MPABUIL.

39. AJropuT™MBl HE4eTKOro BbIBoJa: Mampaanu, Jlapcena, Ilykamoro, Takaru—Cyreno. Am-
IIPOKCUMALIMOHHBIE CBOMCTBA HEYETKUX IIPOJYKIIMOHHBIX MOJCIICH.

40. OrnpezenieHne HEYETKUX HEHPOHHBIX MPOMYKIMOHHBIX ceTed. Knaccudukamus croco6oB
HHTCTrpalivii HCYCTKUX MPOAYKIIUOHHBIX MOI[eHeﬁ C HGprOHHBIMH CCTAMMU.

41. Heuetkue nelipornsie mpoayknuonueie cetn tuna ANFIS (omucanue, ctpykTypa, 00yde-
HHUE).

42. HeueTkas HelipoHHas MpOAYKIIMOHHAS ceThb Banra—Menpens (omucanue, CTpyKTypa, o0y-
YeHUe).

43. HeueTkas HeiponHas mpoaykimonHas ceTh Takarn—Cyreno—Kanra (omucanue, CTpyKTY-
pa, oOydeHwue).

44. [TocTpoenre GyHKIMA TPUHAAIICKHOCTH MPEANOCHUIOK U 3aKIFOYCHUN HEYETKUX MPOIYK-

LIMOHHBIX NPAaBUJI HA OCHOBE HEHPOHHBIX ceTeil. DopMUpOBaHUE NPEANOCHUIOK HEYETKUX IPOLYKIUOH-
HBIX MpaBUJI HAa OCHOBE HEHPOHHBIX ceTeil. DopMUpOBAHME 3AKITIOUECHHI HEYETKHX MPOAYKIMOHHBIX
IIPaBUJI HA OCHOBE HEUPOHHBIX CETEH.

45. Pa3Ouenue npocTpaHCTB BXOAHBIX MEPEMEHHBIX U (OPMUPOBAHHE MHOTOMEPHBIX (DYHK-
LU IPUHAUIEKHOCTH IPEANOCHUIOK HA OCHOBE HEUPOHHBIX CETEH.

46. OrnpenenieHne HEYETKUX HEHPOHHBIX MPOMYKIMOHHBIX ceTed. Knaccudukamus crnoco6oB
MHTETpallMi HEYETKUX MPOJAYKIIMOHHBIX MOJIeTIEN C HEMPOHHBIMU CETSMHU.

47. Heuetkue neliponnsie mponykinonnbeie cetn tuna ANFIS (omucanue, ctpykTypa, 00yde-
HHUE).

48. HeueTkas HelipoHHas MpoAyKIIMOHHAs ceThb Banra—Menpens (onmucanue, CTpyKTypa, o0y-
YeHHe).

49. HeueTkas HeiponHas mpoaykimonHas ceTh Takarn—Cyreno—Kanra (omucanue, CTpyKTY-
pa, oOydeHwue).

50. [TocTpoenre GyHKIMA TPUHAAIICKHOCTH MPEANOCHUIOK U 3aKITFOYCHUH HEUYETKUX MPOIYK-

LIMOHHBIX IPAaBUJI HA OCHOBE HEHUPOHHBIX ceTeil. DopMUpOBaHUE NPEANOCHUIOK HEYETKUX IPOLYKIUOH-
HBIX MpaBUJ HAa OCHOBE HEHPOHHBIX ceTeil. DopMHUpOBAHME 3AKITIOUECHHI HEYETKHX MPOAYKIHOHHBIX
IIPaBUJI HA OCHOBE HEUPOHHBIX CETEH.

51.  Pa30ueHue mpoCTpPaHCTB BXOJHBIX MEPEMEHHBIX U (POpMHpPOBaHHE MHOTOMEPHBIX (YHK-
UM TPUHAUIEKHOCTH MPEANOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.
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52. Omnpenenenre HEMPOHHBIX HeUeTKHX ceTedl. CrocoObl BBEIEHUSI HEYETKOCTH B KOMITOHEH-
Thl HEUPOHHBIX CETEH.

53. HelipoHHble HEYETKHE CETU C BBEICHUEM HEUYETKOCTH B CTPYKTYpPY HEMPOHHBIX ceTeil. He-
YETKUH MHOTOCJIOMHBIN MEPCENTPOH.

54.  HeiipoHHble HEYETKHE CETH Ha OCHOBE HEUYETKHX HeipoHoB. OObuHast (regular) HeWpoH-
Has HeveTkas ceTb. Heuetkue Heitponsl KBana u Kou.

55. HeliponHble HeYeTKHE CETM HAa OCHOBE HEMPOHOB, PEAIM3YIOLIMX HEYETKHE OIEpaluu.
Onpenenenune. [Ilpumepsl HEHPOHOB, PEATUIYIOIINX HEUETKHE ONIEPALIHH.

56.  I'uOpuaHbIil HEHpO-HEUETKUN KIacCu(pUKaTop.

57. JlepeBbs KitaccuuKauy Ha OCHOBE THOPUIHBIX HEUPOHHBIX HEYSTKUX CETEH.

58.  I'uOpumHble HEHPOHHBIC HEUETKUE CETH IS PeaTH3aI[ii KOMIO3UIIMOHHBIX MTPABUII BHIBO-
na.

59.  I'uOpumgHbIe HEHPOHHBIC HEYETKHE CETH IS U3BICUCHUS HEUSTKUX MPABUII U3 TAHHBIX.

60. Heuerkas accounaruBHas namsats b. Kocko.

61. ANTOPUTM MTOCTETIEHHO BO3PACTAIONIETO pa3OrueHusl.

62. OO0yueHne HEHPOHHBIX HEUETKUX ceTei. Kimaccudukaius moaxomnoB Kk 00y4eHUI0 HEUPOH-
HBIX HEYETKHUX CETEM.

63. OO0yueHne HEMPOHHBIX HEUETKUX CETeH Ha OCHOBE alTOPUTMa C OOpAaTHBIM paclpocTpaHe-
HUEM OIITUOKH.

64. OOyueHne HEHPOHHBIX HEUETKHX CETeH C HEYETKUMH BXOJAMH M BBIXOJAMU M YETKHUMH
BECOBBIMH KOA(HUIIMEHTAMH.

65. Hcnonp30BaHne HEYETKUX MPOIYKIIMOHHBIX ceTeil B HelpoHHBIX ceTssX. CANFIS-ceTh.

66. 3HAKOBBIE KOTHUTUBHBIE KapThl (ONpPEEIIEHNE, IOCTPOEHHE, peLIacMble 3aa4u, pa3BUTHE

3HAKOBBIX KOTHUTHBHBIX KapT). HeueTkue xkorutuBHble kapThl b. Kocko (ompenenenue, moctpoeHue,
MOJI€JIb TMHAMUKH, PEIIaeMbIE 3aa4H ).

67. Heuetkne xornutuBHbIe KapThl B. CuioBa (ompeaeieHue, MOCTPOCHHUE, CUCTEMHbBIC Xa-
PaKTEpUCTUKH, pelIacMble 3a7a4uH).

68. Heuetkue cetu Iletpu. Onpenenenue. Knaccudukanus. 3agadn, pemaeMble ¢ UCIIOIH30-
BaHUEM HeueTKux cereit [lerpu.

69. Heuetkue OaiiecoBckue ceTu (ompeeneHue, crocoObl BBEACHUS HEYETKOCTH B OaiiecoB-
CKHeE CeTH, HeYeTKoe 0ailecoBO MpaBuUIIo).

70. Heuerkue cutyanuonnsie cetu. Onpenenenue. [IpeacraBienne HEYETKOW CUTyalud. 3a-

Jla4u, peuiaeMble C UCIO0Ib30BaHUEM HEUETKUX CUTYAllMOHHBIX CETEH.

B ¢unnane ucnonpdyercs cucremMa ¢ TPaauIMOHHOW IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yAOBIIETBOPUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO0", "HEe 3auTeHO" (manee - MATHOAUTIbHAS CH-
cTema).

dopMa NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIECH JUCLHHUIIIINHE — IK3AMEH.

HpI/IMeHHCMBIC KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HITY MOBU ot 14 mas 2012 roma Ne 11-23):

Onenka Kpurepuu onieHKH pe3ysnbTaToB
10 TUCLH- 00y4eHHs 110 JUCLUIUINHE
IIJIMHE
«O0TIM4HO»/ | BeicTaBisercs oOyuatomemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOe U
«3a4TEHO ri1y0OKO€ 3HaHUE MaTepUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATD
(oTM4HO)»/ | 3a7aHus, IPEAYCMOTPEHHBIE IPOTPAMMOM, YCBOUBIIMI OCHOBHYIO M 3HAaKOMBIH € J10-
«3a4TEHO» HOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHMHM, U3JI0KEHUH U MCIOJIb30BaHUU
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Omnenka Kputepun onieHKN pe3ynbpTaToB
10 TUCIIH- 0Oy4eHHS IO TUCIIUILTNHE
TUTHHE

MaTepHaJIOB M3YYCHHOW TUCIUIIIMHBI, 0€3yNpeyHO OTBETHBIIEMY HE TOJBKO Ha BO-
pOCkl OWiieTa, HO U Ha JIOTIOJHUTENLHBIE BOMPOCH B paMKax paboyeil mporpamMmbl
JTUCIUATIIIMHBI, TTPABUJILHO BHITIOJIHUBIIEMY MpakTH4YecKoe 3ajanne. OneHka 1Mo JucIy-
TUTHHE BBICTABIIIOTCS 00YJArOMIEMYCs C YIETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennuu, 3akperni€HHbie 3a TUCHUIUIMHON, CPOPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN Y.

«XOPOII0Y/ BricTaBnsercs oOyuaromemMycsi, 0OHApy>KUBIIEMY TTOJTHOE 3HAHHE MaTeprajja U3y4eH-

«3a4TEHO HOW JUCHUIUINHBI, YCIICIIHO BHIMOIHSIONIEMY MIPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIC-

(xoporto)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueill mporpaMMoil AUCITUTUIINHBL,

«324TEHOY MOKA3aBIIEMYy CHCTEMATHYECKHI XapaKTep 3HaHWUW MO MUCIUILUIMHE, OTBETUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWJIHHO BBHITIOJHUBIIUNA MPAKTUYECKOE 3aJaHHe, HO JOITy-
CTHUBIIHIA TIPU 3TOM HENPHHIMIHAATBHBIC OIHOKH. OIeHKA M0 JUCIUILINHE BBHICTABIIS-
I0TCsI 00yJaroImeMycs ¢ YIETOM Pe3yIbTaTOB TEKYIIET0 KOHTPOJIS.
Komrmierenium, 3akperi€éHHble 3a AUCHUILTUHON, chOpMHPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBneTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapyKUBIIIEMY 3HaHHWE MaTepualia U3y4eHHOH Juc-

pUTETBHOY/ [UTTUHBI B 00beMe, HEOOXOIUMOM ISl JaNbHEHIIeH yuyeObl U mpencTosiein paboThl

«3a4TEHO o MPOQECCHH, CIPABISIFONIEMYCSI C BBITIOJTHEHUEM 33IaHU, 3HAKOMOMY C OCHOBHOM

(YIOBJIETBO- | TUTEpaTypOi, pPEKOMEHIOBAaHHOUW pabodeil mporpaMMoi JUCITUTIIIMHBI; JOITYCTHBIIEMY

PUTENBHO)»/ | MOTPEITHOCTh B OTBETE€ HA TEOPETHUECKHUE BOMPOCHI W/MIU TPU BHITIOJHEHUH MPAKTHU-

«3a4TCHOY YECKHMX 3aJaHuil, HO O0JaJaroIIeMy HEOOXOJUMBIMUA 3HAHUSIMH JJISI MX YCTPAHCHUS
MOJI PYKOBOJCTBOM TIperoaaBarens, J1U00 HEMPaBHJILHO BHITIOJHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHMIO IIPETI01aBaTeNsl BHITTOTHUBIIIEMY IPYTHE MTPAKTHUECKUE
3a/laHus U3 TOTO Ke pasjiena TUCIUTUIAHEL..
Kommerennum, 3akpeni€éHHbie 3a TUCIUIUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYHOBIIE- BricTaBnsiercss o0ydaromemycsi, 0OHapyKHUBILIEMY Cephe3HbIe MPOOebl B 3HAHUSIX OC-

TBOPHUTEb- HOBHOTO Marepuaja HW3YyYEeHHON IUCIUIUIMHBI, JOMYCTHUBIIEMY MPUHIIAIIHAAIBHbBIE

HOY»/ HE 3a- OImMOKHU B BBIMOJHEHUH 33JaHUM, HE OTBETUBIIIEMY Ha BCE BOMPOCHI OMIeTa U JOTMOJ-

YTEHO HUTEJIbHBIE BOIIPOCHI 1 HEMIPABIJIBHO BBITIOJIHUBIIEMY MPAKTHUECKOE 3a/laHue (Hempa-
BWJIbHOE BBITIOJHEHUE TOJBKO MPAKTHYECKOTO 3aJaHMs HE SBJISETCS OTHO3HAYHOM
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKU «HEYAOBIETBOPUTENBbHOY). Kak mpaBuiio, oreHka
«HEYJIOBJIECTBOPUTEILHO CTABUTCS CTYJEHTaM, KOTOPhIE HE MOTYT MPOJIOKUTH 00yde-
HUE 110 00pa3oBaTENbHON MporpamMme 0e3 JOMOTHUTENbHBIX 3aHSATHI M0 COOTBETCTBY-
fomed qucnurnHe. OneHKa Mo JUCHUTIINHE BBICTABIISIOTCS 00ydaromeMycs ¢ YIETOM
pPe3yIbTAaTOB TEKYIIETO KOHTPOJIS.
KoMmerenmnum Ha ypoBHE «ITOPOTOBBINY, 3aKPEIUIEHHBIC 3a TUCIUTIINHOMN, HE CHOpPMHU-
pPOBAHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000py/AOBaHHE

VYueOHast ayaAuTOpus U POBEACHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYNIOBBIX U WHAWBUIYaNb-
HBIX KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJIS U TPOMEXYTOUHOH aTTecTalii, OCHAIIEHHAas:

- CIIeUUAIM3UPOBAHHONW MEOENbI0; JOCKOH ayAMTOPHOM; NEMOHCTPAIIMOHHBIM 000pYIOBaHUEM:
MIePCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAI[MOHAPHBIM ) TIPOSKTOPOM

VYyeOHast ayautopust ajsi 1a00paTOPHBIX pabOT, BBHINOIHIEMbIX B KOMIBIOTEPHOM KJIacce, OCHa-
LIICHHAS:

- CTICIMATM3UPOBAHHON MeOebI0; TOCKOW ayIUTOPHOM; MePCOHATBHBIMH KOMITBIOTEPAMU C TIOJI-
kioyeHueM k cetd "Uuteprer” u nocrynom B DUOC dununana.

Jnis caMoCTOATENbHOM pabOThl 00YyYarOUIMXCsl MO AUCLUUIUIMHE HCIIOJIB3YEeTCsS MOMEIICHUE IS
CaMOCTOSATEIIbHON PaboThl 00yUJarOIIMXCsI, OCHAIIICHHOE:

- CHEUHATU3UPOBAHHON MeOelblo; JOCKOW ayAMTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10J-
kioueHreM K cetu "Mateprer" u noctynom B DUOC dunuana.

IIporpammHoe obecnieyenue

[Tpu npoBeneHN N MPaKTHYECKUX U Ta00PaTOPHBIX PadOT MPEayCMAaTPHBAETCS HCIIOJIB30-
BaHUE MMEPCOHATBLHBIX KOMITBIOTEPOB, OCHAIIIEHHBIX HEOOXOMMBIM KOMIUIEKTOM JIMIICH3HOHHOTO
MPOrPaMMHOTO O0ecTieueHus: mporpaMMel oomiero HazHadenus: Microsoft Office (Word, Excel),
MatLab; a Takxe OTKPBITBIM IPOTPAMMHBIM 00ECTICYCHHEM: IKOHOMETPHUYECKHH MMaKeT MPorpaMm
Gretl.
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8. OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xozne peanuzanuy TUCHMILIMHBI HCIIOIB3YIOTCS CIEAYIOLINE JOMOJHUTENbHBIE METOIbI 00yyde-
HUS, TEKYIEro KOHTPOJSI YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalluy 0OydarolmuXcsl B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJISL CJICNBIX M C1a00BHAS X

- JIeKUUU 0(POPMIISIOTCS B BHJIE DJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO KOMIIBIOTEpa
CO CIELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEUCHUEM;

- MACbMEHHBIE 3a/laHNUs BBIIOIHIIOTCS Ha KOMIIBIOTEPE CO CIIELUATU3UPOBAHHBIM NIPOTrPAMMHBIM
obecreyeHneM, Uil MOTyT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- U1l BBIIIOJTHEHMS 3a/1aHKsI P HEOOXOIMMOCTH MPEIOCTABISAETCS YBEINYHUBAIOIIEE YCTPOUCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 33JaHHs OPOPMIISIOTCS YBEJIIMYEHHBIM HIPU(DTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX M CJ1a00C/AbIIIALINX:

- IeKIUH 0OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 33JJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MUCBbMEHHOI (popme;

- DK3aMEH M 3a4€T NMPOBOATCA B MUCbMEHHON (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEJCHHUE B
dbopMe TecTHpOBaHUS.

JJIS1 JIMI ¢ HAPYLIEHUsIMU OIOPHO-IBHUIaTeIbHOI0 aNapara:

- JIeKUUU 0(POPMIISIOTCS B BHJIE HJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO KOMIIBIOTEpa
CO CIELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEUCHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOIHIIOTCS Ha KOMIIBIOTEPE CO CIIELUATN3UPOBAHHBIM IIPOTrPAMMHBIM
oOecreueHneEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas yueonas ayauropus s aui ¢ JIOB3 — aya. 106 rmaBHOTrO yueOHO-
ro kopmyca no aapecy 214013, r. CMoneHCcK, DHepreTH4eckuit np-a, 1.1, 371aHue dSHepreTHuecKoro 1H-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMMMOCTH MpeyCMaTPUBACTCS YBETUUEHNE BPEMEHH U1l IOATOTOBKH OTBETA.

[Tponienypa npoBeaeHUs MPOMEXKYTOUHOH arTecTaluy i OOyYarOLIMXCsl YCTaHaBIMBAETCS C
y4€TOM UX WHAMBHUIYANbHBIX NCUXO(PHU3UUYECKUX OCOOCHHOCTEW. IIpoMexxyTouHasi arTecTansi MOXKET
IIPOBOZIUTHCS B HECKOJIBKO JTAIOB.

[Ipu mnpoBeneHHMH TPOLEAYPHl OLICHWBAHHUS PE3YIbTAaTOB OOYy4eHHUs IpeaycMaTpHBaeTCs
UCIOJIb30BaHUE TEXHUUYECKUX CPEICTB, HEOOXOOUMBIX B CBSA3M C HMHIMBHYalbHBIMH OCOOEHHOCTAMU
oOydaronuxcsi. OTH CpPeACTBa MOTYT OBITh INMPEJOCTaBICHbI (HIMAIOM, WM MOTYT HCIIOJIB30BATHCS
COOCTBEHHBIE TEXHUUYECKUE CPEJICTBA.

[IpoBenenue mpoueaypsl OLEHUBAHUS PE3YJAbTaTOB OOYUYCHMs JOIMYCKAeTCs C HCIOJIb30BaHHEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH.

ObecneunBaeTcs 0CTYN K HH(POPMALMOHHBIM U Oubanorpaguyeckum pecypcam B cetu UH-
TepHeT Ul KaXXJoro odydatouierocs B (popMax, aJanTHPOBAHHBIX K O'PAaHMUYCHUSIM MX 310pOBbs U BOC-
npuATUs HHGOpMaIUK:

JJISL CJIENBIX M C1a00BH S IIUX:

- B Ie4aTHOU (opMe yBEIIMYEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
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- B (hopme ayanodaiina.

AJIS TIIYXHX U CJI1a00CAbIIAIINX:

- B le4aTHoH popme;

- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

AJ1 00y4YaroIUXCH ¢ HAPYIIEHUSIMH ONOPHO-IBUIATEJILHOI0 annapara:
- B Ie4aTHoOu popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

9. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

OcHoBHas JuTEparypa.

1. ®enynoB A.C., bopucos B.B., 3epaoB M.M., Metoandeckue yka3zaHus K JIaDopaTOpHBIM pabo-
TaMm 110 Kypcy «Heuetkne momemu u cetu». — Cmonenck: PUO dummanma TOYBIIO «MOU(TY)» B T.
Cwmonencke, 2009. — 72 c. (50 7k3.)

2. ®enynoB A.C., bopucos B.B., 3epnoB M.M., Meroanyeckue ykazaHus K pacu€THOMY 3aJIaHUIO
no kypcy «Heuerkue monenu u cetn». — Cmonenck: PO ¢ummana TOYBIIO «MOU(TY)» B r. Cmo-
nencke, 2009. — 63 c. (50 2x3.)

CHnHCOK aBTOPCKUX METOAMYECKHX Pa3padoToK.

1. bopucos B.B., ®enynoB A.C., 3epaoB M.M. OcHOBBI HeueTKON MaTeMaTuku. Yacte 1. OCHOBBI
TEOpUU HEYETKUX MHOXKECTB. YueOHoe mocobue mo aucuumiuHe «Heuetkue momenu u cetu» [Tekcr]:
yaebHnoe nmocobue. — Cmonenck: PO ¢unmana MOU B 1. Cmonencke, 2013. — 72 ¢. (100 3k3.)

2. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHOBbI HeueTkol MaTeMaTukH. Yactb 2. OCHOBBI
HeueTKoW apudMeTuku. YueOHoe nmocodbue no aucuuruinae «Hederkue moaenu u cetn» [Tekct]: yueo-
Hoe nocobue. — Cmonenck: PO ¢ummana MOU B r. Cmonencke, 2013. — 52 ¢. (100 3k3.)

3. bopucos B.B., ®enynoB A.C., 3epuoB M.M. OcHOBBI HeueTKkON MaTeMaTuku. YacTe 3. OCHOBBI
TEOpUHU HEUETKHUX OTHOILIEHUH. YdyeOHoe mocodue mo mucruruimne «Hederkue monenu u cetu» [Tekcr]:
yaeoHnoe nmocodbue. — Cmonenck: PO ¢unmana MOU B 1. Cmonencke, 2013. — 84 ¢. (100 3k3.)

4. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHOBbI HeueTkol MaTeMaTuku. Yactb 4. OCHOBBI
HEYETKOro JIOTMYECKOro BhIBOJA. YdeOHoe mocobue mo nucuuruinHe «Hewetkume mozenu M ceTtu»
[Texct]: yueOHoe mocobue. — Cmonenck: PUO ¢unuana MOU B r. Cmonencke, 2014. — 102 c. (100 3k3.)

5. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHOBBI TeOpru HeYeTKNX MHOKeCTB. Cepust «Oc-
HOBBI HEYeTKOI MaTematukuy». Kuura 1. YueGHoe mocobue anst By3oB. — M.: ['opsiuas nmunusi—Tenexom,
2014. - 88 c. (2 7x3.)

6. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBbl HeueTkoil apudmeruku. Cepusi «OCHOBBI
HeueTKoW MareMaTukuy. Kaura 2. Yyebnoe nmocodue 1y By30B. — M.: ['opsiuas nunus—Tenexom, 2014, —
98 ¢. (2 7Kk3.)

7. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHOBBI Teopuu HeueTKuUX OTHomeHuu. Cepus
«OcHOBBI HeueTkoil Matematukm». Kuura 3. YyeOHoe mocobue misi By3oB. — M.: ['opsiuas nuHMS—
Tenexom, 2014. — 86 c. (2 7k3.)

8. bopucos B.B., ®enynos A.C., 3epaoB M.M. OCHOBBI HEUETKOTO JIOTHYECKOTO BbIBOJA. Cepus
«OcHOBBI HeueTkoW MareMatuku». Kaura 4. YueOHoe mocoOue st By30B. — M.: I'opsiuas nuHHSI—
Tenexom, 2014. — 122 c. (2 7k3.)

9. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBBI THOpUAN3aINKA HEYeTKUX Mojaenel. Cepust
«OcHOBBI HeueTkoll Matematukum». Kuura 9. YyeGHoe mocobue mist By3oB. — M.: ['opsiuas nuHMS—
Tenexom, 2017. — 100 c. (2 7k3.)

9. bopucos B. B., Kpyrios B. B., ®eayno A. C. Heuetkue Moienu u cetu. 2-e¢ u3j. CTEpPEeOTHIl. —
M.: T'opstuas muamus — Tenexom, 2012, — 284 ¢. (2 7k3.)
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