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1. HEJIX U 3AJAYHN OCBOEHU A AN CHUITJIMHbI

Heab OCBOCHHS MUCIUIUIMHBI: TOJATOTOBKA OOYYAIONIUXCSI K HAYYHO-HCCIEAOBATEIBCKOM, MPO-
eKTHOU JIeATeTbHOCTH 1o Hampasienuto moarotoBku 09.03.01 «MubopmaTrka U BRIUUCIUTENBHAS TEX-
HUKa» MOCPEACTBOM OOECIEeUeHHs 3TanoB (OPMHPOBAHUS KOMIETEHIUH, npexycMoTpeHHsix ®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 MAllTUHBI, KOMIUIEKChI, CHCTEMBI U CeTH» HampaBiieHus: «HpopMaTHKa U BBEIYUCIUTEIb-
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 BRITYCKHOW 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 MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUs M0 TUCHHILIMHE (MOIYJ/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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CojaeprkaHue TUCHUILINHBI:
Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE
1 JIEKIIMOHHBIE 3aHITHS B OCEHHEM cemecTpe 17 mT. o 2 yaca:

1.1.  Tlouamue cucmemol. Knaccuguxayus u xapaxmepucmuxa cucmem.

1.2.  Ionamue u onpeodenenus cucmemol. OCHOBHbIE NOHAMUSL U ONPeOeleHUs MeopPUU MHO-
arcecme. Onpeoenenue u 0603HAYEHUE MHONCECMEA.

1.3.  OcHosnvie onepayuu Hao muoxcecmeamu. Ceoticmea onepayuti Hao MHodxcecmeamu. Oc-
HOBHble NOHAMUS U ONpedeNeHUs. MeopUU HeUemKUX MHONCECMS.

1.4.  Onpeodenenue u 0o603nauenue Heuemko2o mHoxcecmea. Cnocoowl 3a0anHus HeuemKux
MmHodcecms. OCHOBHblE XapaKMePUCMUKU HeYemKUX MHOMCECM.
1.5.  Onpeoenenue u xapaxmepucmuxu Heuemkux yucen. Onepayuu Ha0 HeueMmKUMU YUCTAMU
Ha 0CHOBE UHMEPBATIbHO20 Memood.
1.6.  Onepayuu Hao HeuemMKUMU YUCIAMU HA OCHOBE NPUHYUNA HeyemKo20 00obwenus J1. 3a-
oOe.
1.7.  Onpeodenenus, munsi u cnocobbl NpeoCmasieHus HeuemKux omuouieHull. Tunvlt Heuemxkux
omuowenutl. Cnocobvl npeocmasnenusi Hedemxux omuowenuu. OcHosHvle nonamus. Onepayuu
Hao Heuemkumu omuouienuamu. Ceolicmea HeuemKux YHapHulX OMHOWEHU.
1.8.  Heuemxkue npoodykyuonusie mooenu. Onpedenenue, KOMNOHEHMbl HeUemKUX nPoOyKYUOH-
HbIx Mooeneu. Cxembl HeuemKo2o 8bl1800d.
1.9.  Co3zoanue bazvl Heuemkux npooyKYuoHHuIX npasui. Beedenue neuemkocmu. Aepecuposa-
Hue cmeneweti UCMUHHOCIU HeYemKUX 8bICKA3bIBAHUL NPEONOCHLIOK NO KANCOOMY Npasury. Ax-
MUBU3AYUSA 3AKTIOYEHULL NPABUI.
1.10.  Axxkymynrupogarue akmusu3upo8aHuvix 3axaodenuti npasun Ilpuseoenue Kk yemkocmu.
Ilapamempuueckas onmumusayusi KOHeYHOU 6A3bl HeYemKUX NPasul.
1.11. Conocmagnenue unmeniexmyanibHvlx mexuono2uti (mooenetl). OCHO8Hble HANPABIEHUS
DPAa3sUmMusi HedemKuUxX mexHoa02u.
1.12.  OcHosHble HanpasieHus pazeumus Helpocemeswvix mexnono2ui. Knaccuguxayus nevem-
KUX HeUPOHHBIX NPOOYKYUOHHBIX MOOeIell.
1.13. Heuemkue neupoHHble NPOOYKYUOHHbIE CEMU C NAPAMEMPUYECKOU OnmumMu3ayuel npa-
8UJl HA OCHOBE ANICOPUMMO8 00YYEHUS.
1.14. Heuemxkue netiponnsie npooykyuonuvie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).
1.15. Knaccughuxayus neupounvix Heuemxux mooenetl. Hetiponnvie Heuemxue cemu ¢ 66e0eHU-
emM HeuemKoCmu 8 CmpyKmypy.
1.16. Heuponuvle neuemkue cemu ¢ HaoenieHuem HelipoHos Heuemxkocmoio. Hetiponmnvie neuem-
Kue cemu Ha OCHO8e HelpPOHO8, pearusyouux Heiemkue onepayuu. Hetiponwl, peanusyrowue He-
yemkue onepayuu.
1.17.  Tunvl npodreMHO-0pUEHMUPOBAHHBIX HeuemKUux mooeneu. Heuemkue oyenounvie mooenu.
Heuemgxue batiecosckue cemu.
2 | mabopaTopHble pabOTHI B OCEHHEM CeMecTpe 8 IIT. o 2 Jaca:
2.1. Paboma c FIS-cmpykxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemvr MATLAB
2.2. O3nakomaenue ¢ peoakmopom FIS na demoncmpayuonnom npumepe.
2.3. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. Bviuucie-
HUe pe3ybmama 102U4ecko20 8bl800d, 4acmy 1.
2.4. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. Bviuucie-
HUe pe3ybmama 102U4ecko20 8bl800d, 4acmy 2.

2.5. llocmpoenue Hewemkoli NpoOYKYuoHHou mooenu cpeocmseamu Fuzzy Logic Toolbox cucme-
mol MATLAB, yvacme 1.
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2.6. I[locmpoenue Hewemkoli NpoOYKYuoHHou mooenu cpeocmseamu Fuzzy Logic Toolbox cucme-
mol MATLAB, yvacme 2.

2.7. Obyuenue Heyemrol NPOOYKYUOHHOU MoOdenu ¢ ucnovsosanuem ANFIS-wodenu cpedcmaa-
mu Fuzzy Logic Toolbox cucmemvr MATLAB.

2.8. Ananuz annpokcuMayuOHHbIX C80UCME HeUemKOol NPOOYKYUOHHOU MOOelU CPedCmaamu
Fuzzy Logic Toolbox cucmemvr MATLAB.

3 MPAKTUYECKHUE 3aHATUS B OCCHHEM CEMECTpE 8 IIT. Mo 2 Jaca:

3.1. Knaccugpurayus cucmem. Knaccugpuxayus mooeneii cucmem. Cmanoapmuule onepayuu Hao
Heuemrumu mMHoxcecmsamu. Ceolicmea cmaHOapmHuvlx onepayull Hao HeuemKUMU MHONCECMBaA-
Mu.

3.2. Heuemxue mpeyeonvuvle uucia. Heuemxue mpaneyeudanvHvle 4ucia.

3.3. Paznouonocmu Heyemxux yHapHblX OMHOUeHUl (IKEUBANEHMHOCMU, HEIKEUBANEHMHOCMU,
cxoocmea, pasnudus, npeonopsaoka, nopsoxa. Heuemxue mopghuzmot medsrcoy neuemkumu omuouie-
HusmuU. «Pacnpocmpanenuey HeuemKocmu HedemKo20 MHOMCECMEA C UCNONb30BAHUEM OUHAPHBIX
OMHOWEHU.

3.4. Aneopummst npsamo2o Heuemrko2o NPoOyKYuoHHo20 evleoda (Mamoanu, Jlapcena, Llyxamomo,
Cyasno 0-20 nopsoka, Takacu—CyesHo). AnnpokcumayuoHHvle c80NUCMEa HedemKUx nPoOYKYUOH-
HbIX MOOelell U aleopUmmos 8bl800a Ha UX OCHOGe.

3.5. OcHnoenule Hanpaenenus pazeumus mexHoI02Ull 280II0YUOHHO20 Modenuposanusi Memoouwl 2u-
Opuou3aYUU UHMELIEKMYAIbHBIX MeXHOoN02Ull (Modenelt). Heuemkas HelipoHHAs NPOOVKYUOHHASL
cemv Banea—Menoens.

3.6. Heuemkas netiponnas npooykyuouras cems Taxaeu—Cyesno—Kanea. Heuemxue netiponmwie
NPOOYKYUOHHbBIE CEMU C Peanu3ayull KOMNOHEHMO8 Ha OCHOBe HelpOCemesoli MexXHON0UU.

3.7. Paznosuonocmu HetipOHHbIX HewemKux cemeti Ha OCHOBe HelPOHO8, Peanu3yiouux Heuemxue
onepayuu. Helpo-Heuemkue KiacCughukamopbl,; HetipoHHble HeuemKue cemu 0Jisl 0epesbes KdcCu-
@uxayuu,; HetipoHHble HeuemKue cemu 015 KOMHO3UYUOHHBIX NPABUTL 8b1600A, HEUPOHHbBLE Heyuem-
Kue cemu 0151 U3gneyeHus NPAGUIL U3 OAHHBIX.

3.8. Heuemxue cemu llempu. Heuemxue cumyayuonnvle cemu.

4 | PacuetHOo-rpaduueckas padbora:

«CpaBHEHHE alIPOKCUMalMOHHBIX cBOMCTB 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
Hacrosiiieit PIT/T).

Texkyuuii KOHTPOJIb: YCTHBIM ONPOC HA KAKIOW JICKIUHM MO MaTepHaiaM MPEabIAYyIIed Naphl, 3aliuTa
n1a0opaTOpHBIX PadoT.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT T

Tabnuua - O6pazoBarenbHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE MIPU PEAIN3aALUU PA3IHUHBIX BUIOB YUeOHOM
3aHATHH IO TUCUUIUINHE

Ne | Bunsl yueOHBIX 3aHATHN OO6pa3zoBarenbHbIe TEXHOIOTUU

n/m

1 Jlexuun Knaccuueckas (TpaauunonHasi, “HGOpMaIOHHAas)
JEeKIUS

2 JlaGopaTtopHnas pabota TexHomoTHsI BBIOTHEHUS Ta00OPaTOPHBIX 3a1aHUA WH-
JTUBHUIYaTHHO

JHonyck k 1abopaTtopHoii pabote

3 [IpakTHueckue 3aHsATUs TexHomorust 00yueHUst Ha OCHOBE PEIICHHS 3a7a4 U
BBIIIOJIHCHUS YIIPAKHEHUN

4 CamocrosiTenbHas pabora NHdopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUT
cTyneHToB (BHeayauTopHas) | (moctyn k DUOC ¢unmana, k ObC dunuana, 10cTym K
UH(POPMALMOHHO-METOIMUYECKUM MaTepraiaMm o JHc-

[IUTITAHE)
5 KonTpons (mpomexyrounas | TexHOIOTHsS MMCEMEHHOTO KOHTPOJIS, B TOM YHCIIE Te-
aTTecTalus: IK3aMeH) CTHpPOBaHUE

6. OHEHOYHBIE MATEPHUAJIBI V151 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIMUU - I OHEHKHN KAYECTBA OCBOEHUA
JANCHUITINHBI

K npomexyTo4HOI aTTecTanuu CTYJIEHTOB MO JUCLHUIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeNd MOCASAYIOMNX JUCITUTUINH, 3aBeIyIoTue Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYIIUNA KOHTPOJb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTaIIHIO.
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OI_IGHO‘-IHBIG CpcacCTBaA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:

Kparkoe conepxanune PI'P:

3amava 3aKJIIOYaeTcsl B TECTUPOBAaHUU U cpaBHeHHH FIS-cTpykTyp, paboTarommx mo airoputrMam
Mampaanu, CyraHo 0-ro nopsinka 1 Cyrano 1-ro mopsiaka (Iu1st KaKI0ro 3aiaHus BEIOpaHO 10 JIBE CTPYK-
Typsl) U crnioco6oB nedazzudurannu. CpaBHEHHE MPOBOAUTCS MO TOYHOCTH ANIPOKCHUMALIUU 33JJaHHOM

dynxmmm Y = VACTRSY (3amanus 1-12, cMm. Tabm. p3.1) U ycTOMUMBOCTH pe3yabTaTa OTHOCUTEIBHO U3Me-
HeHUsl PYHKIWA TPUHAUICKHOCTH (3amanus 13-24) nns pa3nmuvHOro KoiuvecTsa mpasui. [Iporenypsr u
(GYHKIIMU BCEX OCHOBHBIX M BCIIOMOTATENbHBIX pacyéToB, reHepauuu FIS-ctpykTyp, nmoctpoenus rpadu-
KOB, a TaK)Ke Pe3yJIbTaThl Pacu€TOB B 0053aTEILHOM MOPSJIKE BHOCATCS B PAaCUETHO-TIOSICHUTEIBHYIO 3a-
nucKy. Pe3ynbraThl pacu€ToB TakKe JOKHBI ObITh MPEJOCTABICHBI B 3JIEKTPOHHOM BUAE (MOKHO B BUJE
COXpaHEHHOTO cOCTOsTHUA padoueil obmactu Matlab).
1. B cooTBeTcTBMU C MHAUBUAYAIbHBIM 3agaHueM noctpouts mo 100 FIS-ctpykryp kaxkmoro tuma. FIS-
CTPYKTYPbI JOJDKHBI OTBEYaTh CIETYIONUM TPeOOBAHUSAM:
1.1. Cnoco0 peanuzariuy UMIUTUKAIUNA — TPOU3BEICHUE
1.2. Cnoco0 peanu3anuu arperauuu — cymma
1.3. CrocoOb1 peanu3anuu Heu€Tkux jgoruueckux “U” m “MJIN” moykHBI coBManaTh sl MOJACIICH
000UX TUTIOB
1.4. CriocoOs1 neda3z3udukanimy onpeaesitoTcsS HHINBUIYATbHBIM 3aJaHUEM
1.5. Yncno TepMoB 10 KaK0M BXOIHOM NepeMEHON HE MeHee 4.
1.6. KonnuecTBo npaBui B 6a3e 3Hanuii He 6oiee 50.
1.7. TlpaBuna qys mMoaeneil 000MX THIIOB COBMAJIAIOT, 32 UCKIIOUEHUEM (DYHKIIMI TMPUHAIIC)KHOCTH
3aKJIIOUYEHUH U 331a10TCsI CIEAYIOUIM 00pa3oM:
1.7.1. OmpenenstoTcs aHAIMTUYECKH WIM TO TrpaduKy TOYKH OKCTpeMyMa (YHKIHH

y=f(x1,x2).

1 '
1.7.2. KaxIou Touke 3KCTpeMyMa (x5 x,) CTAaBUTCS B COOTBETCTBHE Mapa GYHKIHUA TPUHAI-
JICKHOCTH TCPMOB COOTBCTCTBYIOIUX BXOJAHBIX JIMHI'BUCTUYCCKUX IICPCMCHHDIX.
[TapameTps! QyHKIMI TPUHAICKHOCTH UMEIOT BU/I;

[ [ .
(r'=e,x'x'+e) JUISL TPEYTOIBHBIX (DYHKIMHA MPUHAIICKHOCTH;

] _ "~ ' '
(x'—d-¢gx'~d,xtd,x'+d+¢e)_ JUTSL Tparelen1aabHbIX;

[
(8’ X ) — AJId TayCCOBBIX;

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

3necs 4 — napameTp, XapakTepu3yIOIUi IIMPUHY MOJAIBHON 001acTH AJIs Tparelen1albHbIX U
JIBYCTOPOHHUX TaycCOBBIX (DYHKIUN MPHUHAIEKHOCTHU, MapaMeTp YCTaHABIMBAETCS OJMHAKOBBIM IO
BCeM (DYHKIMSIM MPHHAIJICKHOCTH U BBIOMPACTCS 1O COOCTBEHHOMY YCMOTpeHHIO; € — KOA(pQHIUEHT
HEUYETKOCTH OJIMHAKOBBIM JIJISI BOCXOJAIIEH M HUCXOJAIIEH BeTBel (DyHKIMU mpuHaiexHocTh. [lapa-
METp & TEHEPUPYETCSI B COOTBETCTBUU C 33JJaHHBIM 3aKOHOM pacrnpezaeneHus posHo 100 pa3, kaxaoe 3Ha-
YEeHHE HCIOJIb3YeTCs sl BceX (PYHKUUN MPUHAJIEKHOCTH B MOJIETISIX 0OOUX THUIIOB.

' '
Takum O6p330M, 3HAYCHUA X u X 3a4al0T OCHTPbI MOAaJIbHBIX oOJracreit AJiss COOTBETCTBYIO-
! ! ' '
X TEPMOB T{ n T2 .B HaHBHCﬁmeM, HOI[O6HBI 3HAYCHUA X u X 6y,HeM Ha3bIBaTh OINOPHBIMHA IJIA CO-
OTBCTCTBYIOIIUX TECPMOB.
1.73. B cjrydac €Cli i 3aI[aHI/H>'I, HCIOJIB3YIOUX TpalnCuCUuAaJIbHbIC HJIN IBYCTOPOHHUE raycC-

coBbl (DYHKIIUU MPUHAMIICKHOCTH, KOOPIMHATHI HECKOJIBKUX TOUEK IKCTpEMyMa MO KaKOM-

GO TePeMEHHOI JIeKaT B IIPeIenax oTpeska MUpHHOi 24 | TO JOIYCKAeTCs COMOCTABUTD
UM OJINH TE€PM.
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1.7.4. Ecnu nocne onucaHus TOYEK SKCTPEMYyMa OCTAIOTCs 00JIaCTH 3HAUYEHUHN NEPEMEHHBIX, KO-
TOpBIE HE OINHUCHIBAIOTCS HU OJHUM M3 TEPMOB COOTBETCTBYIOIIEH JMHIBUCTUYECKON Hepe-
MEHHOM, CIIeyeT BBECTHU JONOJIHUTEIbHBIE TEPMbI; IEHTPHI MOJAIBHBIX 00JIacTEl JOMOIHU-
TEJIbHBIX TEPMOB BBIOUPAIOTCS IPOU3BOJIBHO.

1.7.5. I[J'IH KaXXa0ro COUYCTaHusA TCPMOB BXOJIHBIX IICPEMCHHBIX (Ti ’Tz) OMnpeCacIACTCA 3HAYCHUC

" __ 1 ' '
aTIPOKCUMUPYEMOil (DYHKIHHM B MX ONOPHBIX 3HAYCHUAX: » F5%)  3nauenne V' oss-
JSieTCSl OMOPHBIM Ul 3HAUYEHHS BBIXOJHOW MEpEeMEHHOW — 3aKJIIOUEHHUs IMpaBUia BHAA:

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

1.7.6. 3HadeHHs BBIXOIHOW MEPEMEHHOMN OMPEIEIAIOTCS CISAYIOIINM 00pa3oM:
- g cucrembl CyraHo 0-ro mopsiika BBIXOAHBIM 3HAYEHUEM SIBJISICTCS KOHCTaHTA:
B R ' l
T,:c'=y =f(x\x%".

b

- JI1 CUCTCMbI CyraHo 1-ro MopsAJAKa BbIXOAHBIM 3HAYCHHUECM SBJISACTCA JIMHEMHAas (bYHKI_[I/IH OoT

T :f'(x.,x,)=c X +¢C, X, +C c
BXOJIHBIX TEPEMEHHBIX: SGn%) =6 x 460 x, 0, rae ko3 UIUEHTHI G, Gy “

' 1 n 1 '
MOA0UPAIOTCS U3 YCIOBUS: Feahx )= 11X ), TIPH STOM JIHHEiHbIe K03 duueHTs 1 1

2 He MOTYT GBITH OHOBPEMEHHO PaBHBIMH 0.

- Juid cucteMbl Mam/laHU BBIXOJHBIM 3Hau€HHEM SIBIIAETCS HEuETKas MepeMeHHas (TepMm) Ty,
KOTOpas 3aJa€Tcs 110 ONIOPHOMY 3HAYEHUIO 110 aHAJIOTMH C TEPMAaMHU BXOIHBIX IEPEMEHHBIX.
1.7.7. Ecnu omopHbIE 3HAa4€HMUsS BBIXOJHOW NEPEMEHHOW I HECKOJIbKMX COYETaHHHW TEPMOB
BXOJHBIX MepeMeHHbIx coBnanarT (it FIS tuna Cyrano 0-ro, 1-ro nopsakos win Mamua-
HU JUIs CIydast TPEYroJdbHBIX MIIM FayCCOBBIX (DYHKIUI MPUHAAIEKHOCTH) WIIM HAXOIATCA B

mpenenax OTpe3ka IMUPHHOU 2d JIOITYCKAeTCsl YMEHBIIUTh KOJMYECTBO TPABUI 33 CUET
MPUMEHEHUS JIOTHYECKUX CBsA30K “Unn” u “He”.

1.8. B pacu€THO-NIOSICHUTEIBHYIO 3aMHUCKY CIEAYeT BHECTH MPUMEPHI MOJIEIeH 000MX TUIOB IS Ka-
KOro-nu0o oJHoro 3HaueHus €. [Ipumeps! AOKHBI coaepkaTh oOure Hactpoiiku FIS, nzobpa-
KCHHSI U OMHCAHUS MapaMeTPOB TEPMOB BXOIHBIX M BBIXOJHBIX MEPEMEHHBIX, CITHCOK TPABHII
(n300pakenue 0a3bl MPaBHIT), U300paKEHHUE TIpoIlecca JIOTHUYECKOTO BBIBOJA, M300paKEHHUE TI0-
BEPXHOCTH BBIBOJA PSAIOM C TPEXMEPHBIM IpaHKOM ampOKCUMHUPYEMO () YHKITUH.

1.9. TpeGyercs MOCTPOUTH THUCTOTPAMMY CT€HEPUPOBAHHBIX 3HAUEHUH MapameTpa €, pacCUuTaTh AJs

— 1 X
=Ly
N 1
HETO BBI60pO‘lHO€ CpE€aHEe: ¢ i=l " HUCIPABICHHYIO OLCHKY CKO (KOpCHB H3 HCIIpaB-
N,
1 5 — 2
o0& = ﬁZ(é‘ _Ei)
JICHHOM OLEHKH AUCTIEPCUN OTHOCHUTCIIBHO BBI60pO‘IHOFO cpez[Hero): ¢ =l 5

N, =100 ,
rae ¢ — pa3Mep BbIOOPKHU KO3 PHUIIneHTa HeYETKOCTH.

2. Jlnsa xaxnporo u3 100 ucnelTaHui NMPOTECTUPOBATH CTPYKTYphl OOOMX THUIIOB MO HaOOpy 3HAUEHUH,
COOTBETCTBYIOLIIEMY PAaBHOMEPHOM CETKE B AMAIA30HE
[-3; 3] mo kaxaoi nepemeHHO# ¢ marom 0.1.
2.1. PaccunrtaTh 3Ha4eHHUs pe3yibTaTa JOIMYECKOro BBIBOJA JAJIS KaXI0T0 3K3eMILIsIpa Mojeel 060-
UX TUIIOB B KaX/10M TECTOBOM TOUYKE, PE3YJIbTAThl IPEICTABUTh B BUJE IBYX MAaCCUBOB!
yil,j = ﬁS;(xil’xiz)’i = laNx’j = laNg u yil,j = ﬁsjz'(xil’xiz)ai = I’Nxaj = I’Ng

b

1 2
A AN
Trac f ‘' f 7 — (bYHKHI/II/I, pealin3yeMbIC CUCTCMAMU JIOTHYCCKOT'O0 BbIBOAA II€CPBOTO U BTOPOTO
N g N_=361201
TCCTUPYEMOI'O THIIA IJIA KOB(i)(bI/IHI/ICHTa HEYEeTKOCTH *, * — YHCJIO TCCTOBBIX TOYCK.

2.2. B 3amanusx 1-12 ns Kaxa0ro UCOBITAaHUS ONPEIETUTh MOAYJIb OTKIOHEHUS pe3yJibTaTa KaxKa0u
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2.3.

d), =\, = F ()

MOACIN OT TOYHOIO 3HAYCHHA (bYHKI_[I/II/I B Ka)I(,Z[Oﬁ TOYKCEC:

:\/(yiz,j _f(xilaxzz)z

, AJIsA KaH(ﬂOﬁ MOJICJIN OIIPCACINTD MaKCI/IMaHBHHﬁ MOJYJIb OTKJ'IOHCHI/IH'

dmax maxd, dmax —maxd%j -:_z d- :_Z i
Ny =L BLI6opquoe cpenuee: N, = N, = ,
5
od) = Z(d1 -d))} odl=|——>(d -
. - N, -1 i=1
ucnpasiieHHy1o oneHky CKO: N, u x

B 3zaganusax 13-24 no pesynbratam 100 ucnbeiTaHuil BHIOOPOYHOE CpeHee pe3yibTaTra KakKIou

_ 1 Ng —_— 1 Ne
1 _ 1 2 _ 2
Vi _szi,j Vi _szi,j
MOJEIN JUIA KaXKIOW TOYKH: & J u & J , ucrpasieHnyio ouenky CKO
(kOopeHb W3 UCHPaABICHHOW OIEHKHW JIUCIIEPCHU OTHOCUTEIBHO BBIOOPOYHOTO CPEIAHETO):

P 1 X —
oy = 2 0i-¥)  oyi= > -y)
N, —1%5 u N =15

3. TlpoBecTu TOMOJHHUTENBbHYIO 00pabOTKY pe3yabTaToB.

3.1

3.2.

B 3amanmsax 1-12 st kaxaoi MOeIH MOCTPOUTH TpadUKU 3aBUCUMOCTH MaKCHMaJIbHOTO MOJTY-

1 2 1 )

dmax,  dmax; ; :

JI1 OTKJIOHCHUA ’'n /., BBIOOPOYHOTO CPEIHEro MOAYJS OTKJIOHEHHs ’ W/, uc-
. od, od’ £,

npasiieHHO# onenku CKO 7 m 7 or /. OxapakTepu3oBaTh IOJYyYEHHBIE 3aBUCUMOCTH,

KaK 10 OTJEJIBHOCTH, TaK U B CPABHEHMHM 11O TUIIAM Mozeiei. OnpeaenuTs 10 BCEM UCIBITAHUAM

1 1
. =maxd,

H TOYKaM JUIs KaKIOrO THIA MOJETH MaKCHMMAIbHBIA MOJIY/JIb OTKJIOHEHHS: i u
_— X £ —_— 1 NX N€
1 1 2 2
. T I ML 55 3
d... maxdh N N i N N i
i , BEIOOPOYHOE CpejHee: x e =l u x e =l , HCTIpaB-
1 Nx N,
— 1 1 \2
d N N _1 Z(d dlj)
JIEHHYIO OLICHKY CKO: x e Sl 7
1 e

2
= . CpaBHUTH anmMpOKCUMAIlMOHHBIE CBOMCTBA MOJIENIEH MO CO-
OTHOIIIEHHUIO HaﬁHeHHLIX 3HAYEHU.
B 3amanmsax 13-24 nis kaXao0ro TUNa MOJIENTH HMOCTPOUTh TpEXMepHbIe rpaduKu BEIOOPOYHOTO
2 2 1 2
: : . oy, oY
CpeAHero pe3ysibTaTa MOJEIU Vioyg Vi , ucripapiienHoit orenku CKO Yipg @i g TeCTUpYye-
1 2
oy, Oy
MbIx Toukax. [loctpouts rucrorpamMmmbl CKO pe3ynbTaToOB B TECTUPYEMBIX TOUKaX - ! M 7!

1 2

. Oy, O,
ju1st Kaskoro tura mogeneil. i u CYi OxapakTepu30BaTh MOJTYyYEHHBIE 3aBUCUMOCTH, KaK IO
OTHEIIbHOCTHU, TaK U B CpaBHeHI/II/I [0 TUIaM Mozneneﬁ. Haiitu BEIOOpOYHOE CpeAHEee OT MOTOYEY-

:—Zayl oy :—Zayl

Heix CKO: N3 N, = . Onpenenuts urorosoe CKO pesynbTaTta Kak
CpeaHeKBapaTuYHOe OTKIOHeHHE nmoToueyHbix CKO oT ux cpenHero BRIOOPOYHOTO 3HAYCHUS:
1 1 < 2 1 < 25\2
oo = —Z(Gy -oy)’  oo’= —Z(Gy —0y;)
N _1 i=1 N _1 i=1

" . CpaBHUTH yCTOMYHMBOCTH pe-

11
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3yJlbTAaTOB, MOKA3aHHBIX MOJEISMHU pa3HbIX TUIOB 0 cooTHomeHuto uroroporo CKO u CKO

O'Gl O'O'2

kod(urmenta Heu€rrkoctu: 06 u O¢

CrmcoK anmpoKCUMUPYEMBIX () YHKITHIA:

~(x+1)?—x,”

—x7 = (xy +1)? 2oy
y:3(1_x1)2,e 1 —(x+1) _lo(o-le_xf_x;).e 2o, _f’
1.
_1 2 —sin(xj+x,+1)° 5 3 2 0 —x—x
y—z(x1+x2) e +5(x,+3x,” +2x,-x,) e ,
2.
1 - 2 2 2
3. ¥ =3sin(x; +x,)-cos(x, +x,) e Y L 3(x 43x, 4+ x, o x, ) et
X, X%, €[-3;3].

IIpumeps! Bonpocos k 3amure PI'P:

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

2. IIpsiMo¥i HEYETKUI BBIBOJI: MIPABUJIO «HEYETKHUU MOYC MOHEHCY», Tanbl. OOpaTHBIN HEYETKUH
BBIBOJI: IPABUJIO «HEUETKUN MOAYC TOJIEHC), ITAIBI.

3. Knaccel onepaiuii He4eTKON MMIUTUKauK. KpuTtepruu OlleHKH HEYeTKON MMILTUKALI|H.

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

5. OcHOBHbBIE KOMIIOHEHTHI HEUETKUX MPOAYKIIMOHHBIX MoJieNiell. BBeaeHne HeueTkocTu. Arperu-
pOBaHUE CTENEHU UCTUHHOCTH MPEINOCHUIOK MPAaBUJI, OCHOBHBIE OINepanuu. AKTUBU3AIUS 3aKIIOUYECHUN
MpaBWJI, OCHOBHBIE OMepanuu. AKKyMyJIUpOBaHWE aKTUBU3MPOBAHHBIX 3aKitoueHui mpasui. [Ipusene-
HUE K YE€TKOCTH, KJIacCU(PUKALUS METOIOB Jedaz3udukaiuu. [lapamerpuueckas ONTUMHU3AIUS KOHETHON
0a3bl HEUETKUX MPABUIL.

6. Anroputmbl HeueTkoro BeiBoAa: Mamaanu, Jlapcena, Ilykamoro, Takaru—CyreHo. Annpoxcu-
MaIMOHHbIE CBOWCTBA HEYETKUX MPOAYKIIMOHHBIX MOJIEIEH.

O1ieHOUHBIE CPENICTBA 1JIsI IPOMEXKYTOUYHOM aTTeCTAIlUU:

IIpuMepsI BONPOCOB K 3K3aMeHY MO JUCIHUIJINHE:

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

2. OCHOBHBIE XapaKTEPUCTUKH HEUETKHMX MHOXKECTB (HOCHTENIb 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. MoIyihb HEUETKOTO MHOXECTBa (CKa-
JISIpHAsi MOIIIHOCTb, OTHOCUTEJIbHASI MOILIHOCTH ).

4. CranpapTHbIE ONepany HaJl HEYETKUMH MHOXECTBaMH, UX OINpeesieHus (paBeHCTBO; BKIIIO-
YEeHHE; CTPOTOe BKIIOUYCHHUE; JIOMOIHEHHUE; MepeceueHne; 00beIUHEHNE; Pa3HOCTh; JU3bIOHKTUBHAS CyM-
Ma; 4YeTKOE€ MHOKECTBO, Oimkaiiliee K HEYETKOMY MHOXECTBY; NEKapTOBO NPOU3BEICHUE HEUYETKUX
MHOKECTB).

5. CBoiicTBa CTaHJAPTHBIX OINEpaIiid HAJ HEYCTKUMU MHOXECTBaMU (MHBOJIIOTUBHOCTb, KOMMY-
TaTUBHOCTbH, ACCOIMATUBHOCTD, TUCTPHUOYTUBHOCTh, HIEMIOTEHTHOCTD, MOTJIOIIEHNE, TOXKIECTBEHHOCTD,
3aKoH Jie¢ MopraHa, 5KBUBAJIEHTHOCTb, CHMMETpUYHAs pa3HOCTHas GpopMmyia).

6. PacmupenHble onepanuu HaJl HEYETKUMHU MHOYKECTBAMM:

e OTiepalliy JIOTIOJHEHHsI HEUeTKOr0 MHOXECTBa (CTaHJapTHOE HEYETKOEe JIOTMOJHEHHE, He-
4yeTKoe JornoaHeHue frepa);
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® oricpaln IMEPECCUCHUA HCUCTKUX MHOKCCTB (CTaH,Z[apTHOG HCYCTKOC NECPCCCUCHUC, HC-
YCTKOC NICPCCCUCHUC Hrepa, anre6panqec1<a;1 MPOU3BCACHUC, TPAHUYIHOC NPOU3BCACHHUEC, ApaCTHYC-

CKOE MPOU3BeIEeHHE, A-CyMMa).
¢ oricpannun O6’beI[I/IHeHI/I§I HEUYCTKUX MHOXECTB (CTaH,Z[apTHOG HCYETKOC O6’beI[I/IHeHI/Ie, HE-

yeTkoe 00benuHeHue Srepa, anredpanyeckas CyMMa, paHHYHAs CyMMa, JApacTHYecKas cymma, A-
CyMMma).

7. Omnepanuu onpeaeneHus CX0CTBa/pa3Inyusl MeXIy HEUeTKUMHU MHOXKECTBaMH (He4deTKas pas-
HOCTh, TU3BIOHKTUBHASI CyMMa, OTpPaHHUYCHHASI PA3HOCTh, HECBSI3HAS CYMMa), ONIPEACIICHHSI, IPUMEPHI.

8. Paccrosnue MCKAY HCUCTKUMHU MHOXCCTBAMU (He‘-IeTKOC XOMMHUHI'OBO PACCTOSIHUEC, OTHOCH-
TEJBHOE XOMMHUHTOBO PAaCCTOSIHUE, HEYETKOE JBKIMIOBO PACCTOSIHHE, OTHOCHUTEIHHOE 3BKJIHMIOBO pac-
CTOSIHHE, HEUYETKOE pacCTostHre MUHKOBCKOTO).

9. JlonoJHHUTENBHBIE OTepallii HaJ HEYETKUMHU MHOXKECTBaMH (YMHO)KEHHE Ha YHUCIIO, BO3BEC-
HUE B CTENEHb, KOHLIEHTPUPOBAHHE, PACTSDKEHHE, BBITYKIas KOMOWHAIIHS).

10. Onepanuu ¢- ¥ S-HOPM HaJl HEUETKUMHU MHOXECTBaMH, ONIPEAEIICHUS, CBOMCTBA, IPUMEPHI.
11. [Toxa3zaTenu pa3MBITOCTH HEYETKMX MHOXKECTB, UX KIaCCU(PHUKAIIMS, TPUMEPHI.
12.  Omnpenenenve U XapaKTePUCTUKN HEYETKUX 4ucesn (MHTepBajl o-ypOBHs HEYETKOro 4Mca,

HOCHTEIh, YHUMO/IaJIbHOE€ HEYETKOE YUCIIO, TOJIEPAHTHOE HEUETKOE YMCII0, HEUETKHI HYIIb, HEYETKOE T0-
JIOXKUTEIBHOE ¥ OTPHUIIATEIIBHOE YHCIIO0).

13. JleKkoMIo3HIIUS HEUYESTKOrO YUCIIa.

14. Onepanuu HaJ HEYETKUMH YHCIIaMH Ha OCHOBE MHTEPBaJIbHOrO MeToAa. [IpuHIMn HeveT-
koro 0606menus JI. 3age. Onepanuu HaJq HEYETKHUMH YUCIAMU Ha OCHOBE MPHUHIIMIIA HEYETKOTO 0000-
menus JI. 3ane.

15. TpeyroJyibHbIE HEUETKHE YUCIIa (ONpeieTIeHUE, OTIePaLliH ).

16. TpanenenganbHbIe HEYETKHUE YUCTA (OTIpeIeTIeHHe, OTIEPaIliH ).

17. Heuetkue uncna (L-R)-Tuna (onpeneneHue, onepanun).

18. OrnpeniesieHns 1 OCHOBHBIE TIOHATHS HEYETKUX OTHomeHWH. CrocoObl MpeacTaBICHHS
VHApHBIX U OMHAPHBIX HEUETKUX OTHOMIEHUH. OTHOIIIEHUE (-YPOBHS HEYETKOTO OTHOIICHHSI.

19.  JlekoMmo3uuus, IpOEKIUs U MUIMHAPUIECKOE MPOJOJIKEHHE HEYETKOTO OTHOLICHHUS.

20. Onepanuu HaJ HEYETKHUMH OTHOIIECHUSMU (00BbEeIMHEHHUE; TIEpeceUeHne; anredpanieckoe

MPOM3BE/ICHNE; aredpandeckas CyMMa; JOIMOJIHEHNE; TU3bIOHKTUBHAS CyMMa; HHBEPCHUS; YE€TKOE OTHO-
nieHue, oynxkaiiiiee K HeYeTKOMY OTHOILIEHUIO; KOMITO3UIHUS, PAa3HOBUTHOCTH KOMIIO3HIIMIA).

21. CBoiicTBa HEYETKHX YHAPHBIX OTHOIIEHHH (peQIeKCUBHOCTh, CUMMETPUYHOCTH, TPaH3U-
TUBHOCTB). TpaH3UTHBHOE 3aMbIKaHUE HEYETKUX YHAPHBIX OTHOLIECHUH.

22.  HedeTkoe OTHOIIEHUE YKBUBAJIEHTHOCTH (OIPEEIEHNUE, IPUMEPHI).

23. HeueTkoe oTHOIIEHNE CXOCTBA (OMpeeieHUE, IPUMEPHI).

24.  HedeTkoe OTHOLIEHHE NpeaNoOpsAaKa (onpeaenenue, npumepsl). Heuetkoe oTHomeHue no-
psnka (ompeneneHue, IpuMepHI).

25. Heuetkuit romoMopdu3M MeX Ay HEYSTKUMH YHAPHBIMH OTHOIICHUSMH.

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

27. OmnpeneneHne HEYETKON NMPOAYKIMOHHOW Mozenn. KOMIIOHEHTh HEYETKUX MPOIYKIIMOH-
HEIX MOJENEH.

28.  IlpsiMoit HEeUeTKUil BHIBOJI: MIPABUIIO «HEUETKUNA MOJIyC MMOHEHCY, ATarbl. OOpaTHBIN HEYeT-
KM BBIBOJI: TPABUJIO «HEYETKUH MOJYC TOJIEHC), TAIBI.

29.  Knaccsl onepanuii HeueTKoM uMIauKanuu. Kpurepuu oneHky He4eTKONH UMIUTMKALMH.

30. OcHOBHBIE 3371a4M CO3AaHUs 0a3bl HEUETKUX MPOAYKIIMOHHBIX TIPABHII.

31. ®opMHUpOBaHUE HEYETKUX (ITPOCTHIX U COCTABHBIX) BHICKA3bIBAHUM B MPEINOCHUIKAX U 3a-
KIIFOUEHUSIX [TPaBUIL

32.  Knaccu¢ukaius JUHTBUCTHUECKUX MPOAYKIIMOHHBIX ITPABHII.

33.  Knaccugukanus He4eTKUX NPOJYKIMOHHBIX MIPABUI C 3aKIIOUYEHUSIMH B BUJIE€ YETKHX 3Ha-

YeHUN WU QYHKIUI.
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34. Tunbl cTpykTyp ©a3bl HEYETKHX NpPOAYKIMOHHBIX mpasui (SISO-, MISO-, MIMO-
CTPYKTYPBI).

35. Crioco0slI JieieHns MPOCTPAHCTBA MPEANOCHIIOK HEUETKUX MPOAYKIIMOHHBIX ITPABHUII.

36. KackagHoe coequnenre 6a3 HEUETKUX MPOTYKIIMOHHBIX MTPABHIL.

37.  ObGecneueHue MOJHOTHI U HEMPOTUBOPEUUBOCTH Oa3bl HEUETKHX MPABUIL

38. OCHOBHBIE KOMIIOHEHTBI HEUETKUX MPOIYKIIMOHHBIX Mojiesiei. BBegeHne HeueTKocTh. Ar-

pErnpoBaHKEe CTENIEHN HCTUHHOCTHU MPEANOCHIIOK IIPAaBUJl, OCHOBHBIE OIlEpallui. AKTHUBU3ALUS 3aKII0Ue-
HHUI MpaBujl, OCHOBHBIC oneparuu. AKKyMYJIHMpOBaHHWE aKTUBU3UPOBAHHBIX 3aKIHOUEHUM mpaBwi. [lpu-
BEJICHHE K YETKOCTH, Kiaccuukanus MetoaoB nedazzuduxanuu. [lapamerprueckas onTUMH3AIMS KO-
HEYHOM 06a3bl HEYETKUX MPABHIL

39.  Aunroputmbl HeueTKoro BbiBoja: Mampaanu, Jlapcena, Ilykamoro, Takarn—Cyreno. An-
IIPOKCUMALIMOHHBIE CBOMCTBA HEYETKUX NPOTYKIIMOHHBIX MOJEIIEH.

40. Omnpenenenre HEYETKHX HEHPOHHBIX MPOIYKIMOHHBIX cered. Knaccudukamus cnocoOos
MHTETrpalyy HEYETKUX NMPOTYKIIMOHHBIX MOJEIIEH C HEHPOHHBIMH CETAMH.

41.  Heuerkue HeliponHsle npoaykunoHasie cetu Thna ANFIS (onucanue, cTpykTypa, 00yde-
HUE).

42. Heuerkas HelipoHHas IpOAYKIIMOHHAs ceTh Banra—Mennens (omucanue, CTpyKTypa, o0y-
YeHUE).

43.  Heuerkas HeilpoHHas npoaykuuoHHas ceTb Takarn—CyreHo—Kanra (onmcanue, CTpyKTy-
pa, oOydeHue).

44. [Moctpoenne GpyHKUIMI MPUHAIIICKHOCTH MPEANOCHIIOK U 3aKJIIOYSHUN HEYETKUX MPOIYK-

LIMOHHBIX NPABUJ HA OCHOBE HEHPOHHBIX ceTeil. POpMUPOBAaHKE MPEANIOCHIIIOK HEUYETKUX IPOAYKIIMOH-
HBIX IIPaBUJI HA OCHOBE HEUPOHHBIX ceTedl. DOPMHUPOBAHME 3AKIIOYEHUN HEYETKUX INPOAYKIIMOHHBIX
MpaBWJI HA OCHOBE HEUPOHHBIX CETEH.

45.  Pa3OueHue mpoOCTPaHCTB BXOAHBIX NMEPEMEHHBIX U (OPMHPOBAHUE MHOTOMEPHBIX (YHK-
UM TPUHAIEKHOCTH MIPEANOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.

46. OmnpeneneHne HEYETKHX HEHPOHHBIX MPOIYKIMOHHBIX cered. Knaccudukamus cnocobos
MHTETPALUU HEYETKUX MPOTYKIIMOHHBIX MOJIENIEH ¢ HEHPOHHBIMU CETSIMH.

47.  Heuerkue HeliponHble npoaykunonusie cetu Thna ANFIS (onucanue, cTpykTypa, 00yde-
HUE).

48.  Heuerkas HelipoHHas MPOAYKIIMOHHAs ceTh Banra—Menzens (onucaHue, CTpykTypa, o0y-
YeHUE).

49.  Heuerkas HeiipoHHas npoaykuuoHHas ceTb Takarn—Cyreno—Kanra (onucanue, CTpyKTy-
pa, oOydeHue).

50.  Iloctpoenue GpyHKIMI MPUHAMICKHOCTH MPEANOCHIIOK M 3aKIIOYCHUN HEYETKUX MPOIYK-

LIMOHHBIX NPABUJ HA OCHOBE HEHPOHHBIX ceTeil. POpMUPOBAHKE MPEANIOCHIIIOK HEUYETKUX IPOAYKIIMOH-
HBIX IIPaBUJI HA OCHOBE HEUPOHHBIX ceTedl. DOPMHUPOBAHME 3AKIIOYEHUN HEYETKUX INPOAYKIIMOHHBIX
MpaBUJI HA OCHOBE HEUPOHHBIX CETEH.

51.  Pa30ueHue mpOCTPAHCTB BXOJIHBIX MEPEMEHHBIX M (POpPMUPOBAHHE MHOTOMEPHBIX (PYHK-
UM TPUHAUIEKHOCTH MPEANOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.

52. Omnpenenenre HEMPOHHBIX HeUeTKHUX ceTell. CrocoObl BBEIEHUSI HEYETKOCTH B KOMITOHCH-
Thl HEUPOHHBIX CETEH.

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

54.  HeiipoHHble HEYETKHE CETH HAa OCHOBE HEUYETKHX HeipoHoB. OObruHast (regular) HeWpoH-
Has HeveTKas ceTb. Heuetkue Heitponsl KBana u Kou.

55. HeliponHble HeYeTKHE CETH HAa OCHOBE HEMPOHOB, PEAIM3YIOLIUX HEYETKHE OIepaluu.
Onpenenenune. [Ilpumepsl HEHPOHOB, PEAUTUIYIOIINX HEUETKHE OTIEPALIHH.

56. ['uOpuIHBIN HEMPO-HEUYETKUH KilacCu(DHUKATOP.

57. JlepeBbs Ki1accU(pUKAIMKA Ha OCHOBE TMOPUAHBIX HEUPOHHBIX HEYETKUX CETEH.
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58.  I'uOpumHble HEHPOHHBIC HEUETKUE CETH IS PeaTH3aIii KOMIO3UIIMOHHBIX MTPABUII BHIBO-
na.

59.  I'uOpumgHbIe HEHPOHHBIC HEYETKHE CETH IS U3BIICUCHUS HEUSTKUX MPABUII U3 TAHHBIX.

60. Heuetkas accounaruBHas namsats b. Kocko.

61. ANTOPUTM MTOCTETIEHHO BO3PACTAIONIETO pa3OrueHusl.

62. OO0yueHne HEHPOHHBIX HEUETKUX ceTei. Kimaccudukaius moaxomoB K 00y4eHUI0 HEUPOH-
HBIX HEYETKHUX CETEH.

63. OO0yueHne HEMPOHHBIX HEUETKUX CETeH Ha OCHOBE alTOPUTMa C OOpAaTHBIM paclpoCcTpaHe-
HUEM OILITUOKH.

64. OOyueHne HEHPOHHBIX HEUETKHX CETEH C HEYETKUMH BXOJAMH M BBIXOJAMU M UYETKHUMH
BECOBBIMH KOA(HUIIMEHTAMH.

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

66. 3HAKOBBIE KOTHUTUBHBIE KapThl (ONpEEIIEHNE, IOCTPOEHHE, peLIacMble 3aauu, pa3BUTHE

3HAKOBBIX KOTHUTHBHBIX KapT). HeueTkue xkoruutuBHble kapThl b. Kocko (ompenenenue, moctpoeHue,
MOJI€JIb TMHAMUKH, PEIIaeMbIE 3a]a4H ).

67. Heuetkne xorautuBHbIe KapThl B. CuioBa (ompezaeieHue, MOCTPOCHHUE, CUCTEMHbBIC Xa-
PaKTEpUCTUKH, peUIacMble 3a7a4H).

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

69. Heuetkue OaiiecoBckue ceTu (ompenereHue, crocoObl BBEASHUS HEYETKOCTH B OaiiecoB-
CKHeE CeTH, He4eTKoe 0ailecoBO MpaBuUIIo).

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

Jla4u, peliaeMble C UCIIO0Ib30BaHUEM HEUETKUX CUTYAllMOHHBIX CETEH.

B ¢wunnane ucnonpsyercs cucremMa ¢ TPaguIMOHHOW IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yAOBIIETBOPUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO0", "HEe 3auTeHO" (manee - MATHOAUIbHAS CH-
cTema).

dopmMa NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIEH JUCLHHUIIIINHE — IK3aAMeH.

HpI/IMeHHCMBIC KpI/ITepI/II/I OLICHUBAHUA 110 AUCIHHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HIY MOU ot 14 mas 2012 roma Ne 11-23):

Onenka Kpurepuu onieHKH pe3ysbTaToB
10 TUCLH- 00y4eHHs 110 JUCLUIUINHE
IIJIMHE
«O0TIM4HO»/ | BeIicTaBisercs oOyuatomemycs, oOHapyKUBILIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOe U
«3a4TEHO ri1y0OKO€ 3HaHUE MaTepUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATD
(oTM4HO)»/ | 3a7aHus, IPEAYCMOTPEHHBIE IPOrPAMMOi, YCBOUBIIMI OCHOBHYIO M 3HAaKOMBIH € J10-
«3a4TEHO» NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;

MIPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B IIOHUMAHHH, U3JI0KEHUH U UCTIOJIb30BaHIHT
MaTepuaioB M3yYCHHOW IUCIHUILIMHBI, OE3ylpPEYHO OTBETHUBIIEMY HE TOJILKO Ha BO-
MpOChl OWiIeTa, HO M Ha JIOTIOJTHUTEIBbHBIC BOMPOCH B paMKax pabouyell mporpamMmbl
JUCLUILIMHBI, TPaBUJILHO BHIOJIHUBIIEMY MpakTUdYeckoe 3ajanue. OueHka 1no Juciu-
TJTMHE BBICTABJISIIOTCS 00YYAIOMIEMYCsl ¢ YIETOM PE3yJIbTaTOB TEKYIIEro KOHTPOJIS.
Kowmmerenmum, 3akperi€éHHble 3a AUCHUIIIMHON, cPOPMHUPOBAHBI HA YPOBHE — «ATa-
JIOHHBIM .

15



CMOJIEHCKUA

Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evruuciumenbHas mexHuKay BURUAN

Ipoghuns « Boluuciumenvrvie mawiutsl, KOMHIEKCbL, CUCTEMbL U CEMUY A
PIIJI 51.B.J]B.02.02 « OcHo6bl HeuemKo20 102U4ecK020 8bl800A» m3n_
Omnenka Kputepun onieHKN pe3ynbpTaToB
10 TUCIIH- 0Oy4eHHS IO TUCIIUILTNHE
TUTHHE

«XOpOII0Y/ BricTaBnsercs oOyuaromemMycsi, 0OHapy>KUBIIEMY TTOJTHOE 3HAHUE MaTeprajja U3y4eH-

«3a4TEHO HOW JAUCHHUIIINHBI, YCIIEIIHO BHIMOIHSIONIEMY MIPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIC-

(xoporo)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueill mporpaMMoil JUCITUTUIIMHBL,

«324TEHOY MOKA3aBIIEMY CHCTEMATHYECKHI XapaKTep 3HAHWU MO MUCIUILUIMHE, OTBETUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWJIHHO BBHITIOJHUBIIUNA MPAKTUYECKOE 3aJaHHe, HO JOIy-
CTHUBIIHIA TIPU 3TOM HENPUHIMITHATbHBIC OIHOKH. OIeHKA M0 JUCIUIUINHE BBHICTABIIS-
I0TCsI 00yJaroImeMycs ¢ YIETOM Pe3yIbTaTOB TEKYIIET0 KOHTPOJIS.
Komrmierenium, 3akperi€HHble 3a AUCHUILTUHON, chOpMHpPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBneTBO- | BricTaBmsiercs oOydaromemMycs, 0OHapyKUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOH Tuc-

pUTETBHOY/ [UTTUHBI B 00beMe, HEOOXOIUMOM ISl JaNbHEHIIeH yueOnl B mpencTosuiei paboThl

«3a4TEHO o MPOQECCHH, CIPABISIIONIEMYCSI C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | TUTEpaATypOi, PEKOMEHAOBAaHHOUW pabodeil mporpaMMoi JUCITUTIIIUHBI; JOITYCTHBIIEMY

PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ Ha TEOPETHUECKHE BOMPOCHI W/HMIU TPU BHITIOJHEHUH MPAKTU-

«3a4TCHOY YECKHMX 3aJaHuil, HO O0JaJaroIIeMy HEOOXOJUMBIMU 3HAHUSAMH JJISI MX YCTPAHCHUS
MOJI PYKOBOJICTBOM TIperoaaBarens, J1U00 HEMPaBHJILHO BHITIOJHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHMIO IIPETI0/1aBaTeNsl BHITOTHUBIIIEMY IPYTHE MTPAKTHUECKUE
3a/laHus U3 TOTO JKE pasjiena TUCIUTUIAHEL. .
Kommnerenmnuu, 3akpeni€HHbie 3a TUCIUILUIMHON, COPMHUPOBAHBI HA YPOBHE — IIOPO-
TOBBIIY.

«HEYIOBJIE- BricTaBnsiercs oOyuaromemycs, 0OHapyKUBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMIX OC-

TBOPUTEIb- HOBHOTO MaTepHalla W3YYeHHOW IUCIUIUIMHBI, OMYCTUBIIEMY MPUHIUIHAILHEIC

HOY»/ HE 3a- OImMOKHU B BBIMTOJTHEHUH 3aJaHUI, HE OTBETUBIIIEMY Ha BCE BOMPOCHI OMiIETa U JOMOJ-

YTEHO HUTEJIbHBIE BOIIPOCHI M HEMIPABIIIBHO BBITIOJIHUBIIEMY MPAKTHUECKOE 3a/laHue (Hempa-
BWJIbHOE BBITIOJHEHUE TOJBKO MPAKTHYECKOTO 3aJaHMs HE SBJISETCS OTHO3HAYHOMN
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKU «HEYAOBIETBOPUTENBbHOY). Kak mpaBmiio, oreHka
«HEYJIOBJIETBOPUTEILHO CTABUTCS CTYJEHTaM, KOTOPhIE HE MOTYT MPOJIODKHTH 00yde-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENbHBIX 3aHSATHI MO COOTBETCTBY-
fomed qucnurnHe. OneHKa Mo JUCHUTIINHE BBICTABIISIOTCS 00ydarmeMycs ¢ Y4ETOM
pPe3yJIbTAaTOB TEKYIIETO KOHTPOJIS.
KoMmereHmnum Ha ypoBHE «ITOPOTOBBINY, 3aKPETUIEHHBIC 33 TUCIUTIINHON, HE CHOpPMHU-
pPOBAaHBI.
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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:
MePCOHAILHBIM 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 HCIIOJIB3YEeTCs MOMEIICHUE s
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: mporpaMMbl 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 xone peanuzanuy TUCHMILIMHBI HCIIONB3YIOTCS CIIEAYIOLINE TOMOJHUTENBHBIE METObI 00yye-
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 JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMIIBIOTEpPa
CO CIEeLHUATU3UPOBAHHBIM 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 HIPUDTOM;

- 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;

- DK3aM€H U 3a4€T MPOBOATCA B MUCbMEHHOH (pOopMe 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 CIELUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUCHUEM;

- MACbMEHHBIE 3a/1aHUs BBIIOIHIIOTCS Ha KOMIIBIOTEPE CO CIIELUATN3UPOBAHHBIM NIPOTrPAMMHBIM
oOecreueHneEM;

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

- UCTIOJIB3YETCs crenuanbHas yaeonas 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 NMPOMEXKYTOUHON arTecTaluu i OOyYaroLIUXCsl 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 OLEHWBAHUS PE3YJAbTaTOB OOYUYEHMs JOIMYCKAeTCs C HCIOJIb30BaHHEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

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 HHPOpPMAIUK:

JJISL CJIENBIX M C1a00BH S IIUX:

- B Ie4aTHOU (popMe YBEIIMUEHHBIM 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 aucuuminHe «Heuetkue moxenu 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
He4YeTKoW apudMeTuku. YueOHoe nmocodbue no aucuuruinae «Hederkue mogenu 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 «Heduerkue moxenu 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 «Hewetkue mopenu 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.: ['opstuas nmuaus—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., ®enyno A.C., 3epuoB M.M. OcCHOBBI Teopuu HeUeTKUX 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 Mojaenei. Cepust
«OcHOBBI HedeTkoll Matematukum». Kuura 9. YyeGHoe mocobue misi By30B. — M.: T'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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