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1. IEJIX1 U 3AJTIAYM OCBOEHMU A AU CHUITJIMHBI

Leab ocBOeHMs] IUCHMIUIMHBL: IOATOTOBKA OO0YyYaroUXCs K Hay4dHO-HCCIEeI0BaTEIbCKOH,
MPOEKTHOM JIeATeNbHOCTH 1Mo HampasieHuto noAaroroBku 09.03.01 «MudpopmaTtuka ¥ BBHIYHCIUTENbHAS
TEXHUKa» IOCPEICTBOM OOecledeHus 3TarnoB (GOpMUPOBAHUS KOMIIETeHIUH, pegycMoTpeHHbIx PI'OC,
B 4aCTH IIPE/ICTABICHHBIX HU)KE 3HAHUM, YMEHUM U HABBIKOB.

3agaum: u3ydeHue NOHATUHHOIO annapara JUCLUIUIMHBL, OCHOBHBIX TEOPETUYECKUX I0JIOKEHHM
1 METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHUSI TEOPETUUECKUX 3HAHUI JJIs PELICHUS IPAKTUYECKUX 3a/1ad.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OII BO

Jucuuninuza OCHOBBI HEYETKOI'0 JIOTUYECKOT0 BBIBOJA  OTHOCUTCS K yactu B nukina bl k
BapHaTHBHOW MO BBIOOPY 00pa30BaTENbHON NpOrpaMMbl IMOATOTOBKH OakajaBpoOB IO MPOTrpaMme
ABTOMaTH3UPOBAHHBIE CHCTEMBI 00paObOTKM MH(GOpPMAIMK U yIpaBieHHus» Hanpasienus «MHpopmaTnka
Y BBIYMCIIUTEINIbHASI TEXHUKAY.

Jlist u3ydeHusl JaHHOW AWCIMILIMHBI HEOOXOMUMBI 3HAHUS, YMEHUS W HABBIKH, (HOpPMHUPYEMEIC
MPEIIECTBYIOIUMU AUCHUTITTHAMHU:

b1.B.12 «Teopust aBTOMaTH4ECKOTO YIIPABICHUS;

b1.B./IB.04.01 «Metoapl aHaian3a JaHHBIX),

b1.B.JIB.04.02 «IIpuknanHas cCTaTUCTUKAY;

b1.B.9 «BBenenue B ungpoByro 00pabOTKy CUTHATIOBY;

b1.B.10 «MoaenupoBanuey;

b1.B.JIB.02.01 «MckyccTBEHHBIE HEPOHHBIE CETH.

[lepedyeHpr MOCHEAYIONIUX JAUCIHUILUIMH, JJII KOTOPBIX HEOOXOJUMBI 3HAHUS, YMEHHUS W HAaBBIKH,
(dbopMupyeMble TaHHOW JUCIUILTHHOMN:

b1.B./IB.05.01 «OcHOBBI TeOpHH HAIEKHOCTHY;

b1.B./IB.05.02 «HanexXHOCTh M AMAarHOCTUKA TEXHUYECKUX CPENICTBY;

b2.B.03(H) «Hayuno-uccnenoBarensckas padboTay;

b2.B.04(I1x) «[IpeanumniaoMHas mpakTHKa;

b3.01 «IToarotoBka K 3alIMTe U 3aIIUTA BHITYCKHOW KBATHU(UKAIIMOHHON PaOOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI
OcBoeHue JUCHUIUIMHBI HalpaBieHO Ha (JOpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIIETEHIIMNA B
cootBeTcTBUM ¢ PI'OC BO u OIl BO no nannomy Hanpasienuto noarotoku 09.03.01 «Mudopmartuka

W BBIYMCIIUTCIAbHAA TCXHUKA».

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs MO JUCHUIIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHIMKATOPAMH JOCTHKEHHSI KOMIIEeTeHIM

Komnerenuus HNuaukaropsl Pe3ysabTaThl 00yueHus
AOCTHKEHUS
KOMIIeTEeHIH
[TK-2. Cniocoben [1K-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
BJIAJICTh KYJIBTYypOU UCCIIEIOBATEIICKON ACATEIbHOCTH;
HAY4YHOTO Ymeer:  BBACTATH U CUCTEMAaTHU3UPOBAThH
UCCIICIOBAaHHS B OCHOBHBIC HMJICM B HAYYHBIX TEKCTaX, OIICHUBAThH
001acTH HayYyHOU MOCTYMAIONIYI0 HMH(OpMAIMIO, HE3aBUCHMO OT
CHEIUATBHOCTH, B TOM WCTOYHHKA, n30eraTh ABTOMATHYECKOTO
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YHCJIE UCIOJIb30BaHUEM
HOBEMIIIHNX
nH(pOpMaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

NPUMEHEHHUS  CTaHAapTHBIX  (QopMyn  mpu
pelIeHUH 3a]1a4;

Bnaneer: naBbikamu cOopa, aHasM3a
nH(OpPMAIIUU TI0 UCCIICIOBAHHIO, HABBIKAMU
BBIOOPA METOJIOB peLICHUS 3a7a4 UCCIICOBAHMUS.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:
Ckonuposambo u3 yuebnozo naamna no coomgeemcmeyioweu OI1:

AKE!,Z[EMH‘IEC HHX JacOoB

CMOJIEHCKNA

DUITNATT
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o o 3 E [.. Fﬂ
o Hagere HaaMeHOBAHHE JHCIHILTHHBI E' E' = | Kont o] 3.e. KoMmnerennna I'pynma
mm. Z | 2 g 5 Tex | a5 | Tp |KPII| CP | :
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39 |51.B.,E,B.02.02 | OcHOBEI HEMETKOrO BbIBOAA (4 (7 |3|<3 PP (180 (66 (34 (16 (16 | (78 (36 (5 |I'IK-2 AC-19
OBO3HAYEHMUAI:

Buabl npoMeskyTO4YHOM aTTecTaluM (BUABI KOHTPOJIS):
OK3 - SK3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer;

Buawbi pador:

KoHTakT. — KOHTaKTHast paboTa 00YJarONIIUXCsl C IIPETI0/IaBaTeNeM;
JIek. — NeKIMOHHbIE 3aHATHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — mpakTHYecKue 3aHATHS;

KPII — xypcoBas pabota (KypcoBoil MpoeKT);

PI'P — pacuetno-rpaduueckas pabdora (pedepar);

CP — camocTosTenbHas paboTa CTYJEHTOB;

3.6.— 00bEeM AUCUUIUINHBI B 3a4€THBIX €MHUIIAX.
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CMOJIEHCKUA

DUITNAT

Couepmafme JUCHUIIITUHBI .

Ne

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJIePKAHUE

1

JICKITMOHHBIE 3aHSTUSI B OCEHHEM cemecTpe 17 mT. mo 2 yaca:

1.1. Honamue cucmemvl. Knaccugpukayus u xapaxmepucmuxa cucmem.

1.2. [lonsmue u onpedenenusi cucmemvl. OCHOBHbIE NOHAMUSL U ONPEOENEHUs. MeOpUU
MHOodMcecms. Onpedenenue u 0003HaAUEeHUe MHONCECTNEA.

1.3.  Ocnognvle onepayuu nao muosxcecmseamu. Ceoticmea onepayuii Ha0 MHOICECMEaAMU.
OcHosHble NOHAMUSA U OnpedeNeHUs Mmeopuu HedemKUx MHONCECMa.

1.4. Onpeoenenue u 0603nauenue Heuemrkoeo muodcecmsa. Cnocoowl 3a0aHus HeUemKux
MHodHcecms. OCHOBHbLE XAPAKMEPUCMUKY HEYeMKUX MHONMCECTNS.
1.5.  Onpeoenenue u xapaxmepucmuxu Hewemkux uucen. Onepayuu Ha0 HeHemKUMU YUCTAMU
Ha OCHOBe UHMEPBANIbHO20 Memood.
1.6.  Onepayuu nao newemxumu YyuUci1amu Ha OCHO8e NPUHYUNA HeYemKo20 0000werus J1.
3aoe.
1.7.  Onpeoenenus, munvt u cnocobsl npedcmasieHus HeuemKux omHouleHutl. Tunvl Heuemxux
omuowenul. Cnocobvl npeocmasnenus Heuemxux omuowenuu. Ocrnosnvle nonamus. Onepayuu
Hao Heuemxumu omuouenusmu. Ceolcmea HeuemKux YHAPHbLX OMHOUWEHUIL.
1.8.  Heuemxkue npooykyuonmsie mooenu. Onpedenenue, KOMIOHEHNMbL HeUemKUxX
npoOyKYuorHwIX Mooenetl. Cxembl HEUemK0o20 6bl800U.
1.9. Coszdanue 6aszvi Heuemkux npoOyKYyuoHHuIX npasui. Beedenue neuemxocmu.
Aepecuposanue cmeneneti UCMUHHOCIU HEYEMKUX BbLCKA3bIBAHULL NPEONOCHLIOK NO KANCOOMY
npasuy. AkKmueuzayus 3aKa0YeHUll NPasui.
1.10. Axxkymyauposanue akmuusuposanHux 3akioyeHutl npasui Ilpusedenue Kk yemxocmu.
Iapamempuueckas onmumuzayusi KOHeUHoU OA3bl HeUeMmKUX NPAGUIL.
1.11. Conocmasnenue unmennrexmyanbHulx mexnono2uti (mooeneti). OcHognvie HaNPasIeHus.
Pazeumus Hedemkux mexHoi02ui.
1.12.  OcHosnvie nanpasnenus pazeumus Heupocemesvlx mexronoeui. Knaccuguxayus
HeuemKux HeupoOHHbIX NPOOYKYUOHHBIX MoOeell.
1.13. Heuemkue HetipoHHble NPOOYKYUOHHBIE CEMU ¢ NAPAMEMPUECKOU Onmumusayuetl
NPAsU Ha OCHOBE ANCOPUMMOB 0OVUEHUs.
1.14. Heuemxue netiponnvie npodykyuonnsie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).
1.15. Knaccughuxayus netponnvix Hewemxux mooeneil. Hetiponnvie Heuemxue cemu ¢
66e0eHUeM HedemKOCmu  CMpPYKMypy.
1.16. Heuponnvie Heuemxue cemu ¢ HaoeleHuem HeuporHoe Heuemrkocmoio. Hetiponnvle
Heuemkue cemu Ha OCHOBe HelPOHO8, pedu3yrowux Heuemxkue onepayuu. Hetiponvi,
peanuzyouue Heyemxue onepayuu.
1.17. Tunwl npobaemHo-opueHmuposannvlx Heuemxkux mooeneil. Heuemxue oyenounvie mooenu.
Heuemgxue batiecosckue cemu.

nabopaTopHbie pabOTHI B OCEHHEM ceMecTpe 8 IIT. 1o 2 Jaca:

2.1. Paboma c FIS-cmpyxmypamu ¢ pamxax Fuzzy Logic Toolbox cucmemvr MATLAB
2.2. O3naxomnenue ¢ pedakmopom FIS na oemoncmpayuonnom npumepe.

2.3. Paboma c FIS-cmpykmypamu ¢ pamxax Fuzzy Logic Toolbox cucmemvr MATLAB.
Buviuucnenue pesyniomama no2uueckozo v1600a, 4acmo 1.

2.4. Paboma c FIS-cmpykmypamu 6 pamxax Fuzzy Logic Toolbox cucmemvr MATLAB.
Buviuucnenue pezyniomama no2uuecko2o 6b1600d, 4acmo 2.

2.5. Ilocmpoenue neuemxotl npooyKyuouHou mooenu cpeocmeamu Fuzzy Logic Toolbox
cucmemovl MATLAB, uacmo 1.
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2.6. Ilocmpoenue Heuemxoi npooyKyuorHot mooeau cpeocmseamu Fuzzy Logic Toolbox
cucmemovl MATLAB, uacmo 2.

2.7. ObyueHnue Heuemkou NPOOYKYUOHHOU Modenu ¢ ucnoavzosanuem ANFIS-wooenu
cpedcmeamu Fuzzy Logic Toolbox cucmemvr MATLAB.

2.8. Ananusz annpokCuMayuOHHbIX C8OUCME HeuemKOol NPOOYKYUOHHOU MOOeNU CPeOCmeamu
Fuzzy Logic Toolbox cucmemor MATLAB.

3 | mpakTHUYECKHUE 3aHATUS B OCCHHEM CeMecTpe 8 MIT. 1o 2 Jaca:

3.1. Knaccugpuxayus cucmem. Knaccuguxayus mooeneii cucmem. Cmanoapmusie onepayuu Hao
Heuemxumu mMHodxcecmsamu. Ceolicmea cmaHoapmuvlx onepayull Hao HeYemKuUMu
MHOJCECMBAMU.

3.2. Heuemxue mpeyeonvnvie uucna. Heuemkue mpaneyeuoanvhvie uuciua.

3.3. Pasnosuonocmu Heuemxux yHapHolX OMHOUEHUU (IKEUBANEHMHOCU, HEIKEUBANEHIMHOCMU,
cxo0cmea, paznuyust, npeonopsoxa, nopsioka. Heuemxue mopghuzmol mescoy nevemxumu
omuowenuamu. « Pacnpocmpanenuey neuemxocmu He4emKo20 MHOMCECMBA C UCNONb308AHUEM
OUHAPHBIX OMHOUEHUII.

3.4. Aneopummsi npsamo2o Heuemrko2o NpoOyKYuoHHo20 evleoda (Mamoanu, Jlapcena, Llyxamomo,
Cyasno 0-20 nopsaoka, Takacu—Cy2sH0). AnnpokcumayuoHHvle C80CMEA HeUemKux
NPOOVKYUOHHBIX MOOENEU U ANICOPUMMO8 8b1800A HA UX OCHOBE.

3.5. OcHosHule Hanpasienus pa3sumus MexHON02ULL IBOTIOYUOHHO20 MOOenuposanust Memoosi
2UOpUOU3AYUU UHMELLEKMYAIbHBIX MeXHOoI02ull (Modenett). Heuemkas HetipouHasi npoOYyKYUOHHASL
cemb Banea—Menoens.

3.6. Heuemras neuponnas npooykyuonnas cemo Taxaeu—Cyesno—Kanea. Heuemxue netiponnuvle
NPOOYKYUOHHbBIE Cemi C peanu3ayuii KOMNOHEHMO8 Ha OCHOBe HelpoCcemesoll MeXHON02UU.

3.7. Paznosuonocmu HetipOHHbIX HeUemKux cemeti Ha OCHO8e HEeUPOHO8, Peau3yIouUx Heyemkue
onepayuu. Hetipo-Heuemkue KiacCugpukamopbul, HetipoHHble Heuemkue cemu 0Jisi 0epedbes
Kaaccuguxayuu,; HelupoHHble HeuemKue cemu 01 KOMNO3UYUOHHBIX NPAGUTL 8b1600dA, HEUPOHHbLE
Heuemkue cemu 015l U3G/ledeHUs NPAasUil U3 OAHHLIX.

3.8. Heuemxue cemu Ilempu. Heuemkue cumyayuonnvie cemu.

4 | PacuetHo-rpaduueckas padoTa:

«CpaBHEHHE anPOKCUMAIMOHHBIX cBOUCTB FIS-cTpykTyp»

5 | CamocrosTenbHas paboTa CTy/I€HTOB:

5.1. M3yuenune MaTepuasioB JEKIHii;

5.2. IloaroroBka K 3ammre JJabOpaTOpHBIX padoT;

5.3. [loarotoBKa K MPaKTUYECKUM 3aHSATHUSIM;

5.4. BoinonHenue pacyeTHO-Tpadudeckoil paboThl;

5.5. [loarotroBka k 3Kk3aMeHy IO IUCIUIUIMHE (OLIEHOYHbIE MaTepHalbl IPUBEACHHI B pasneie 6
Hactosueit PT1J1).

Texkyumuii KOHTPOJIb: YCTHBIM ONMPOC HA KaXKJOW JIGKUMU MO MarepuajaM NpeAblaylnied mapbl, 3a1ura
1a00paTOPHBIX PadOT.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCTIOIb3YEMbIE MPU PEeaTU3alii PA3IUYHBIX BUI0B yUeOHOU
3aHSATUYN N0 TMCUUILINHE

No | Bujbl yueOHBIX 3aHATHIA OO6pa3oBaTeabHbIC TEXHOJIOTHU

/i

1 Jlexumm Kiaccuueckast (TpaguimorHas, HHGOpMAaIIMOHHAS )
TCKITUS

2 JlaGopaTtopHnast pabota TexHoorHsl BBIMOIHEHUS 1a00paTOPHBIX 3adaHUI
WHIUBUAYAIbHO

Jomnyck k n1abopatopHoii pabote

3 IIpakTHueckue 3aHATHS TexHomorust 00yueHMsI Ha OCHOBE PELICHHS 3a/1a4 1
BBITIOJIHEHUS YIPAKHEHUN

4 CamocTtosTenbHas paboTta HudopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
ctynenToB (BHeayauTopHas) | (moctymn k DUOC ¢punmana, k 9bC dunuana, 1ocTym K
UH(POPMAIIMOHHO-METOIUUYECCKUM MaTepUaiaM 1o

JUCIIUATIITNHE)
5 KonTpoins (mpomexyrounas | TeXHOIOTHsS MHCEMEHHOTO KOHTPOJIS, B TOM YHCIIe
aTTecTaIys: IK3aMeH) TECTHPOBaHUE

6. OHEHOYHBIE MATEPHAJIBI V1A TEKYHIET'O KOHTPOJIA H
MPOMEXYTOYHOU ATTECTALIUU - 111 OHEHKHU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K mpoMexyTouHOH aTTecTaluy CTYAEHTOB IO AMCLMIIIIMHE MOTYT IIPUBIIEKATHCS MIPEACTABUTENIN
pa0oTonarenel, NpernoaaBaTeu NOCIeAYONMX AUCLUILINH, 3aBeAyIoNMe KadeapamH.

Onenka kayecTBa OCBOCHMSI JUCLUIUIMHBI BKJIIOYAET KaK TEKYIIMH KOHTPOJIb YCIEBAEMOCTH, TaK
Y IPOMEXKYTOUYHYIO aTTECTAIHIO.
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h.

OHCHO‘IHBIG Cpe€acTBa TEKYIIECTO KOHTPOJIA YCIIEBAEMOCTHU:

Kparkoe cogep:xxanue PI'P:

3ajaua 3aKiroyaeTcs B TECTUPOBAHUU U cpaBHEHUHU FIS-cTpykTyp, paboTaromux mno ajiropurMam
Mawmnanu, Cyrano 0-ro mopsiaka u CyrsHo 1-ro mopsiaka (Ui KaXJI0ro 3aJaHus BHIOpAHO IO JIBE
CTPYKTYpbI) M crocoboB nedaz3uduxanuu. CpaBHEHHE NPOBOJUTCA IO TOYHOCTHU AaNNPOKCHUMAIUH

3aJaHHON (YHKLIUU y=T(x,%) (3amanmst 1-12, cm. Tabnm. p3.1) U yCTOMUMBOCTH pe3ynbTaTa
OTHOCUTEJIBHO M3MEHEHUs (DyHKIMH NpUHAUIEKHOCTH (3amaHus 13-24) nis pa3iIuyHOro KOJIMYECTBa
npaBui. Ilpoumenypsl u (yHKIMM BCEX OCHOBHBIX M BCIOMOTATENBHBIX pacy€éroB, renepauuu FIS-
CTPYKTYp, HOCTPOEHHUS I'pauKOB, a TAaKXKe Pe3yabTaThl pacuyéTOB B 0053aTEIBHOM MOPSAIKE BHOCATCS B
Pacu€THO-TIOSICHUTENBHYIO 3alUCKy. Pe3ynpTarel pacdéToB Takke MOJKHBI OBITh IMPEIOCTaBICHBI B
ANIEKTPOHHOM BHJIC (MOXHO B BHJIE COXPaHEHHOT'0 COCTOSIHUS paboueii oomactu Matlab).
1. B cooTBeTCTBHM ¢ HHIWBUIYaTbHBIM 3a1aHueM moctpouth 1mo 100 FIS-ctpykTyp kaxmoro tuna. FIS-
CTPYKTYPbI JOJDKHBI OTBEYaTh CIIEIYIOLUM TPeOOBAHUAM:
1.1. Crocob peanu3aiuy UMILUTUKAIIHA — IIPOU3BEICHHUE
1.2. Cnoco6 peanuzanuu arperaiu — CyMMa
1.3. Crioco6s1 peanmuzanuu HeYETKHX Joruueckux “U” m “UJIM” momxHBI cOBMagaTh A MOJENeH
000oUX TUIIOB
1.4. Crioco6sl nedaz3uduranuy onpenessioTcs HHINBUAYATbHBIM 33JaHUEM
1.5. Yucno TepMOB 1O Kax/10i BXOIHOU IIepeMEHOil He MeHee 4.
1.6. KonmuectBo npaBuit B 6a3e 3HaHmit He Ooree 50.
1.7. IlpaBuna ans mozenei 00OMX THUIIOB COBMAJAIOT, 32 UCKIIOYEHHEM (DYHKIMI MPUHAAIC)KHOCTH
3aKJIIOUYEHUH U 33/1a10TCs CIEAYIOIIMM 00pazoM:
1.7.1. Ompenenstorcss aHAIUTHYECKH WIM 1O TpapuKy TOUYKH DOKCTpeMyMa (DyHKIUH

y= f(X11X2)_

1.7.2. Kaxaoli TOYKe OHKCTpeMyMma (%', %;) CTaBUTCS B COOTBETCTBHE Tapa (YHKIUN
MPUHAIIIEKHOCTH TEPMOB COOTBETCTBYIOIIUX BXOAHBIX TMHIBUCTUYECKUX NTEPEMEHHBIX.

[TapameTrps! GyHKIMN TPUHAUIEKHOCTH UMEIOT BU:

(X'=g, X'\ x'+¢&)_

JUISL TPEYTOIBHBIX (DYHKIMHA MPUHAAIEKHOCTH,;

(x'=d —¢,x=d,x"+d,x"+d +g)—)1n$1 Tparneneu1aTbHbIX;

(&,x) _ JUJISl TAyCCOBBIX;

(e,x'-d,&,x"+d) _ JUIsl IBYCTOPOHHUX IayCCOBBIX.

31ecn d _ napameTp, XapakTepU3yIIIHii MUPUHY MOJATLHON 00JacTH AJis Tpamnernen1aibHbIX U
JIBYCTOPOHHUX TayCCOBBIX (PYHKIIMH TMPUHAJICKHOCTH, TapaMeTp YCTAaHABIMBACTCS OJWHAKOBBIM IIO
BceM (YHKIIMSIM TPUHAJICKHOCTH U BBIOMPAETCS MO COOCTBEHHOMY YCMOTpEHHIO; ¢ — xo3dduimeHt
HEUYETKOCTH OJIMHAKOBBIM 11 BOCXOJAIIEH W HUCXOJIAIIEH BeTBeW (DYHKIMM TPHUHAIIEKHOCTH.
[TapameTp € reHepHUpyeTCsi B COOTBETCTBUHU C 3aJJaHHBIM 3aKOHOM pacnpeneneHus posHo 100 pasz, kaxaoe
3HAYEHHE UCTIONIB3YETCS TS BCeX (PYHKITUN MPUHAIJICIKHOCTH B MOJIEIIAX 000UX THIIOB.

Takum  oOpa3oM, 3HAYECHUS Xy % 3aJal0T I[EHTPhl MOJAJBHBIX  OONMacTel s

COOTBETCTBYIOIIIMX TEPMOB Ty TZ. B nanbHeiimem, mogoOHBI 3HAYEHUS Xy X2I6yzleM Ha3bIBATh

OMOPHBIMU JIJI1 COOTBETCTBYIOIIUX TEPMOB.
1.7.3. B cinyuae ecnu Ui 3aaHui, UCTOJNB3YIOUIMX TpalelenJalbHble WU JABYCTOPOHHHE
rayccoBbl ()YHKIMM MPUHAAJICKHOCTH, KOOPAWHATHI HECKOJBKUX TOYEK JIKCTpeMyMma M0

KaKkou-m00 TepEeMEHHOM JeXaT B TpeAesiax OTpe3Ka IIMMPUHOMN 2d, TO JIOMYCKaeTcs
CONMOCTABUTHb UM OJWH TCPM.
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1.8

1.9.

1.7.4. Eciu mocie omucaHHs TOYEK OKCTpEMYMa OCTAIOTCA 001acTH 3HAYEHMM INEPEMCHHBIX,
KOTOPLIC HE OIIMCBIBAKOTCSA HHU OAHUM U3 TCPMOB COOTBGTCTByIOH.[CfI JIMHTBUCTUYECKOM
nepeMeHHoﬁ, CJICAYET BBECTH MOOIOJIHHUTCIBHBIC TEPMBI, HCHTPbBI MOAAJIbHBIX obOnacrei
AOIOJHHUTCIBHBIX TCPMOB BLI6I/IpaIOTCSI IIPOU3BOJIBHO.

1.7.5. Jlng xaxa0ro co4eTaHus TEPMOB BXOJHBIX [IEPEMEHHBIX (1, T2) OIPENEIACTCS 3HAUCHUE
ANIPOKCHMHPYEMOH (DYHKIMH B MX ONMOPHBIX 3HAUCHHAX: J — F(0'%) | 3pauenne Y

SIBISIETCSl OTMIOPHBIM JIJIsI 3HAYEHHsI BBIXOJHOM NMEPEMEHHOM — 3aKJIIOUCHMs IpaBUa BHUJA:
Ecnu x; ecmo T; ,u x, ecmv T,,mo y ecmv 1,

1.7.6. 3HaueHHs BBIXOIHOU IMEPEMEHHOM OIMPEAEIIAIOTCS CIEAYIOMMM 00pa3oM:

- g cucrtembl CyrsHO 0-ro  MOpsiika BBIXOJAHBIM —3HAYEHHEM SIBJSETCS KOHCTAHTA:
b

- s cucrembl CyraHo 1-ro mopsifika BBIXOIHBIM 3HAUYECHHEM SIBIISICTCS JIMHEHHAss (QYHKIIUS OT

T :f'(%,X)=C X +C,-X, +C c

y 00, %) =G % +C, X, 0 rae ko3 dUIHEHTHI Cl, CZ, u o

Cl

BXOJAHBIX NCPEMCHHBIX:

MOAOUPAIOTCS U3 YCIIOBHS: P %) =T\ % ), [P 3TOM JIMHEWHbIE KO3(PPUIIHEHTHI 1 U

€2 ne MOT'YT OBITH OJIHOBPEMEHHO paBHbIMHU 0.

- Juid cucteMbl MamlaH! BBIXOJHBIM 3HAUCHHEM SIBJIICTCS HEu€TKas nepeMeHHas (TepM) Ty,
KOTOpas 3aa€Tcsl 110 OIMOPHOMY 3HAYEHHIO 10 aHAJIIOTUU C TEPMaMU BXOJHBIX [IEPEMEHHBIX.
1.7.7. Ecnu onopHble 3HAUYEHUS BBIXOJHOW NMEPEMEHHOW JUIsl HECKOJBbKMX COYETaHUH TEpPMOB
BXOJHBIX mepeMeHHbIX coBnanatoT (st FIS tuma Cyrsno 0-ro, 1-ro mopsakoB WM
Mamanu Ui ciiydass TPEYrOJIbHBIX MWJIM TayCcCOBBIX (DYHKIMH NPUHAAIEKHOCTH) WIH

HaxoJATCs B MpeAesax OTpe3Ka IIUPUHON 2d JIOTIYCKAeTCsl YMEHBIINUTh KOJIUYECTBO
MpaBWJI 3a CYET MPUMEHEHMSI JIoTHYecKUX cBA30K “Unu” u “He”.

. B paC‘{éTHO'HOHCHI/ITeHBHYIO 3alMUCKY CJICAYET BHCCTHU IPUMCPLI Mozeeun 000MX THIIOB JJIAA

KaKoro-mbo OJHOTO 3Ha4deHWs €. lIpumepsl MOJDKHBI coaepkaTh oOmme Hactporku FIS,
n300pakeHUs] M OINHUCAHUS MAapaMEeTPOB TEPMOB BXOJHBIX U BBIXOJHBIX NEPEMEHHBIX, CIIHCOK
npaBuil  (M300pakeHue 0a3bl TMpaBWiI), HU300pPAKEHHE TMPOIEcca JIOTUYECKOTO BBIBO/IA,
n300pakeHNe TOBEPXHOCTH BBIBOJA PAIOM C TPEXMEPHBIM TIpadUKOM amnmpoKCUMUPYEMOMH

GyHKIHN.
TpeOyeTcs MOCTPOUTH TUCTOrPAMMY CI€HEPUPOBAHHBIX 3HAUEHUH MapaMeTpa €, pacCuuTaTh JUis

N,
;=Nizgi

HEro BBIOOPOYHOE CpeaHee: g 1= u wucnpasieHHylo oneHky CKO (kopenp wu3
UCIPaBJICHHOM OLIEHKHU T CTIEPCUN OTHOCHUTEIIEHO BBIOOPOYHOTO CpeIHero):
1 NE - 2
o€ = [—— Z (e—-¢)
Ng _1 i=1 N = 100 -
,rne ¢ — pa3mep BbIOOpKH K03 PHIIeHTa HEUETKOCTH.

2. Jnsa xaxngoro u3 100 ucnblTaHuil mpoTeCTUPOBATh CTPYKTYphl OOOMX THUIIOB 1O HAOOpY 3HAYEHUH,
COOTBETCTBYIOILIEMY PaBHOMEPHOI CETKE B TUana3zoHe

2.1

[-3; 3] mo kaxmoii nepemenHoit ¢ marom 0.1.

. PaccunraTts 3HadeHHs pe3yiibTaTta JOTMYCCKOro BbIBOAA IS KaXJIO0TO OJSK3CMILIApPaA MO)ICJ'Ief/'I

00OUX TUIIOB B KaX/10i TECTOBOI TOUYKE, pe3yIbTAThI IPEJICTABUTH B BUJIE IBYX MaCCHBOB:
1 edlryl L2y S AN A Ec2v V2N 1N 1N
Vi = fISJ-(Xi X)), =L N, j=1N, " Vi = flsj (x,x),1=LN,,j=1LN,
fist  fis?

roe  Jum ) — QyHKIOHH, peaTn3yeMble CHCTEMaMHM JIOTHYECKOTO BBIBOJA TIEPBOTO W BTOPOTO
g, N, =361201

TECTHUPYEMOT0 TUTA 7151 KO3PPUIMeHTa HeYETKOCTH ', — YHUCJIO TECTOBBIX TOUEK.

10
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2.2.

2.3.

Y
B

B 3amanusax 1-12 mis kaxa0ro UCHBITAHKS ONPEASTUTh MOAY/Ib OTKJIOHCHHS Pe3yJIbTaTa Kaxa0u

diy =0 = £ (<, %)?

MOACIN OT TOYHOI'O 3HAYCHHUA (byHKI_II/II/I B Ka)I(,HOﬁ TOYKC:

d? =0y - F (4, %)?

, AJIsL Ka)KI[Oﬁ MOZACIIN OIIPCACINTD MaKCHMaJIBHBIfI MOAYJb OTKHOHGHI/ISI'

dmax; =maxd;;,  dmax{=maxd?, -Z—Zd d} Z—Zdz
I=LN, " =N BRIGOPOYHOE CpEmHEE: N, i3 N, &=
1 & 1 &2
ot = [ @ ay o0i= [ S @ ay
: N, -1 N, -1%3
ucnpasiieHHy1o oneHky CKO: X u X

B 3aganusix 13-24 no pesynbraram 100 ucnbiTaHuii BBIOOPOYHOE CpeHEE pe3ysibTata KaKIou

= 1, = 1,

_—Zy” Yi =N_Zyi,j
MOJCNH JJI KaKJI0M TOYKH: ¢ u & , ucrpasiennyio ouenky CKO
(KOpeHb W3 HCIPABICHHON OICHKH JUCIEPCHH OTHOCHTEIBHO BBIOOPOYHOTO CPEIHETrO):

1 & 1 &
1_ 1yl )2 2 _ 2 _ 2 )2
O-yi - Ng _1ZJ:(y| yl,]) ; O-y| Ng _1ZJ:(y| y|,])

3. IIpoBecTH NONOJHUTEIBHYIO 00pabOTKY pe3ybTaToB.

3.1.

3.2.

B zapmanumsax 1-12 g kaxnod Monenw MOCTPOUTH TpadUKH 3aBUCUMOCTH MaKCHUMAaJIbHOTO
max: ax? .o
MOJZYJII OTKJIOHEHHUS I'n ], BBIOOPOYHOTO CPEAHEr0 MOJYJS OTKIOHEHUS "
1 2
. od; od: g

ucnpasieHHoi onenkn CKO ~ ) u ~ 71 or ). OxapakTepn3oBarh MOJyYEHHBIE 3aBUCUMOCTH,

KaK M0 OTAEJIbHOCTH, TaK U B CPABHEHUH 110 TUIIAM Mojenel. OnpeneanTb M0 BCEM UCIBITAHUSAM
d:.. =maxd;

U TOYKaM JUIsl KaKJOTrO THUIa MOJEIN MaKCHUMaJIbHbII MO)_IYJ'II) OTKJIOHEHHS: I

O = Maxdy = sz OI_2:N N

,) - . "
, BBIOOpOYHOE  CpeaHee: N, = x Ve d :

UCTIPaBJICHHYIO OLIEHKY CKO: x "N
1 Ny Ne
O.= — d2 —d-z- 2

COOTHOIICHUIO HAalJICHHBIX 3HAYECHUM.
B 3amanmsx 13-24 mis kaxaoro Tuma MOJEIH MOCTPOUTH TpEXMepHbIEe IpadUKu BHIOOPOYHOTO

2 2 1 2
. . o oy; oy,

CpPEHEr0 pe3yibTaTa MOJENIN iy Vi , ucnpaBieHHoi oueHkun CKO iy 9V g

1

oV.
TecTUpyeMbIX Toukax. [Tocrponts ructorpammel CKO pe3ynpTaToB B TECTUPYEMBIX TOUKAX Y

2 1 2
u oYi U1 KaKOOro TUIIA MOoJeiei Y u oYi OxapakTepu30BaTh MOJTYyYEHHbBIE 3aBUCUMOCTH
. . ,
KaK MO OTIAEIbHOCTH, TaK U B CpaBHeHI/II/I IO THUIIaM Moz(enel‘/i Haiitu BBIOOpOUHOE CpemHee OT

= Zay. oy = —Zay.
notoueyHsix CKO: N, i3 u N, & . Omnpenenuts utorosoe CKO
pe3ysibTaTa KakK CpeIHEKBaApaTUYHOe OTKJIOHeHHue mnoTodyeuHbix CKO oT wux cpemHero

CpaBHUTH aNMPOKCUMAIIMOHHBIE CBOMCTBA MOJEIEH IO

11
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1 & 1 &

1 1 12 2 2 2y2

oo = Z(Uy —ay;) oo = Z(Gy -oy;)
N, —15 N, —1%

BBIOOPOYHOrO 3HAYCHHMS: u

CpaBHUTH YCTOWYMBOCThH PE3YJILTATOB, MOKA3aHHBIX MOJIEISIMU Pa3HBIX THUIIOB IT0 COOTHOIIECHHIO

O'Gl GGZ

utorosoro CKO u CKO kordpdunmenta neuétkoctu: 06 u 0O¢€

Crucok anmpoKCUMHUPYEMBIX (QYHKIUH:

~(q+1)°—x?

n y= 3(1_ X1)2 : e_xlz_(X2+1)2 —:l.O(OZX1 — X13 — X25) . e_xlz—xz2 _eT,

, y= %(Xl +X,)° L@ S0 B5(X, +3%,° +2X%, - X,) - e

3. Y =38IN(x, +X,)-C08(x, +X,)7e 7 4 3(x +3%7 + %, %,)- €7,
X, X, €[-3;3].

IIpumeps! Bonpocos k 3amure PI'P:

1. OmnpeneneHre HEYETKOW NMPOMYKUMOHHON MoJesind. KOMIOHEHThI HEUETKUX MPOAYKLIHMOHHBIX
MOJICIIEN.

2. IlpssMoii HedeTKUi BBIBOJI: MPABUIIO «HEUETKUI MOJAYC MOHEHC», 3Tanbl. OOpaTHBIA HEUeTKHUi
BBIBOJ: IPABUJIO «HEYETKUH MOAYC TOJIEHC), ITaIIbI.

3. Knaccsl onepanuii HeueTko nMIMKanuu. Kpurepun onjeHKH HEYeTKON MMILTMKALINN.

4. OcHOBHBIE 3aJ1a4M cO37aHMsl 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPABUIIL.

5. OcHOBHBIE KOMIIOHEHTBl HEUETKHUX MPOAYKLIHOHHBIX MoOZeNel. BBeneHne HEUETKOCTH.
ArperupoBaHu€ CTEIIEHH HMCTHHHOCTU IMPEANOCBUIOK IIPAaBWJ, OCHOBHBIE ONEpaluH. AKTUBH3ALUS
3aKJIIOYEHUN MPaBWJI, OCHOBHBIE OIEpalMd. AKKYMYJIMPOBAaHHE aKTUBU3MPOBAHHBIX 3aKIIOYCHHUU
npaBwi. IlpuBenenue Kk derkocTH, kinaccupukanus MeronoB aAedazzuduxaruu. [lapamerpuueckast
ONITUMU3AIMS KOHEUHOU 0a3bl HEYETKHUX MPaBUIL

6. AnropuTmbel He4YeTKOro BbIBoja: Mampaanu, Jlapcena, Ilykamoto, Takaru—CyreHo.
ANIIPOKCUMALlMOHHBIE CBOMCTBA HEYETKUX ITPOJYKIIMOHHBIX MOJIENEH.

OneHouHBIE CpeICTBA AJIs IPOMEKYTOUHOM aTTeCTalUH:

IIpumepbl BONPOCOB K 3K3aMeHY N0 JMCHUIIUHE:

1. Omnpenenenue, 0003HaueHNE, CIIOCOOBI 33aHUS ¥ IPUMEPHI HEUYETKMX MHOXKECTB.

2. OCHOBHBIE XapaKTEPUCTUKNA HEUETKUX MHOXECTB (HOCHTEIh HEYETKOTO MHOXKECTBA, BHICOTA
HEYETKOT0 MHOKECTBa, HOPMAJIbHOE U CYOHOPMaJIbHOE HEUYETKOE MHOXKECTBO, YHUMO/AAJIbHOE HEYETKOE
MHO>KECTBO, TOUKA Mepexojia HEYETKOT0 MHOXKECTBA, PO HEUETKOI0 MHOYKECTBA, CUHIJITOH).

3. Heuerkoe MHOXeCTBO N-Tuma. MHOXECTBO o-ypoBHsA. MoOJyidb HEUETKOr0 MHOXKECTBa
(cxanspHas MOITHOCTb, OTHOCUTENIbHASI MOIIIHOCTb ).

4. CraniapTHble OIEpalMy HaJ HEYSTKUMHM MHOXXECTBAaMM, HMX ONpeieieHHus (paBeHCTBO;
BKJIIOUEHHE; CTPOroe BKIIIOUEHUE; JOMOIHEHNE; lepeceueHre; 00beIMHEHNE; pa3HOCTh; TU3bIOHKTUBHAS
CyMMa; 4YeTKO€ MHOXKECTBO, OJinKaiiliee K HEUeTKOMY MHOXKECTBY; AEKapTOBO NMPOU3BEACHNUE HEYETKHX
MHOXECTB).

5. CBolicTBa CTaHAAPTHBIX OINEpalUil HaJ HEYETKUMU MHOYKECTBaMU (MHBOJIIOTUBHOCTD,
KOMMYTaTUBHOCTb,  aCCOLMATUBHOCTb,  JUCTPHUOYTUBHOCTb,  HAEMIIOTEHTHOCTb,  IOIJIOLICHHUE,
TOX/IECTBEHHOCTb, 3aKOH JIe¢ MopraHa, S5KBUBJICHTHOCTb, CAMMETPUYHAs Pa3HOCTHAs (hopMyIa).

6. PacimmpeHHsble onepanuy HaJ HEYETKUMU MHOXKECTBAMM:

12
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e oTIepalliy JIOTIOJHEHMSI HEYETKOrO0 MHOXECTBA (CTaHAAPTHOE HEUYETKOE JOIOJIHCHUE,
HEYeTKOoe JonoiHeHne Srepa);
eorepalnuy TEPeceueHs] HEYETKHMX MHOXECTB (CTaHIapTHOE HEUYETKOE IepecedeHue,
HedeTKkoe mnepeceueHne Sfrepa, anreOpamyeckas MPOU3BEJNCHHE, T'PAHUYHOE MPOHM3BEICHUE,
JPacTHYECKOE MPOU3BEICHHE, A-CyMMa).
eorepanud OOBEIWHEHHS] HEYCTKHMX MHOXECTB (CTaHIAPTHOE HEYETKOEe OOBEIMHEHUE,
HedyeTkoe oObeanHeHne frepa, anreOpanueckas cymma, rpaHHYHAs CyMMa, IpacTUYecKas CyMMa,
A-cymma).
7. Onepanuu OMpeeNeHUs] CXOACTBA/Pa3IudMsi MEXITY HEUYCTKMMH MHOXKECTBaMHU (HEUYETKas
pa3HOCTh, TU3BIOHKTHBHAS CyMMa, OTPAaHUYCHHAS! Pa3HOCTb, HECBSI3HASI CyMMa), OTIPEICIICHUS, IIPUMEPBHI.
8. PaccTossHme WMeEXIy HEYCTKUMH MHOXECTBaMH (HEUETKOE XOMMHUHIOBO PaCCTOSHUE,
OTHOCHUTEIIbHOE€ XOMMHHIOBO PAcCTOSIHHE, HEYETKOE IBKIIMIOBO PACCTOSHUE, OTHOCUTEIILHOE 3BKIIIIOBO
paccTosiHue, HEYETKOE paccTosiHuEe MHHKOBCKOTO).
9. JlomONHUTENIbHBIC ONEpaluyd HaJ HEYETKMMH MHOXECTBaMU (YMHOXCHHE Ha YHCIIO,
BO3BEJICHUE B CTCIICHb, KOHIICHTPUPOBAHUE, PACTSHKCHHE, BBITYKIIas KOMOMHAIINS).

10.  Omnepauuu t- ¥ S-HOPM HaJl HEUETKUMHU MHOXKECTBAMM, OIIPEJICIIEHUs], CBOICTBA, IPUMEPBHI.
11. [Toxazarenu pa3MbITOCTH HEUETKUX MHOXECTB, UX KiIacCU(UKaIMs, IPUMEPHI.
12. Onpenenenue U XapakTepUCTUKU HEUETKHUX 4KCeN (MHTEpBaJ 0-ypOBHS HEYETKOI'O 4Hca,

HOCHUTEIIb, YHUMOJAIFHOE HEYETKOE YHCIIO, TOJIEPAHTHOE HEYETKOE YMCIIO, HEYETKHH HYJb, HEYETKOE
MOJIOKUTEIBHOE U OTPHUIATEIIFHOE YHCIIO).

13.  JlexoMmO3uIMs HEUYETKOTO YHCIIa.

14.  Omnepauuu HaJg HEYETKMMH YHCIaMH Ha OCHOBE HHTEpBalIbHOTO MeToja. I[lpuHimn
HeyeTkoro ob6oOuienus JI. 3age. Onepanuy HaJ HEYETKUMHU YHMCIIaMU HAa OCHOBE IPUHIIMIIA HEYETKOTO
0606mmenus JI. 3aze.

15. TpeyrosbHbIC HEYETKHE YUCIIA (OTpEIeTICHUE, OTIepaIlii ).

16.  TpaneueuaanbHble HEUETKHE YKCiaa (ONpeaesieHIe, OTIepaLlUn).

17.  Heuerkwue uucna (L-R)-tuna (onpenienenue, onepaun).

18.  OmpeneneHus U OCHOBHBbIE MOHATUS HEUETKUX OTHOIIEHHH. CrocoObl mpeicTaBiIeHUs
YHApHBIX U OMHAPHBIX HEYETKUX OTHOIIEHNH. OTHOIICHNE (-YPOBHS HEYETKOTO OTHOIICHUSI.

19.  Jlexomnosunusi, MPOEKLUs U LMIMHAPUIECKOE MTPOJAOKEHHE HEUETKOTO OTHOIICHHUSI.

20. Ornepanuy HaJl HEYETKUMH OTHOIIECHUSIMU (0OBbEIMHEHHE; TIEPECCUCHHE; aIredpanieckoe

Ipou3BeieHne; anredpandeckas CyMMa; JONOJHEHHE; AM3BIOHKTHBHAS CyMMa; WHBEPCUS; YETKOe
OTHOIIIEHUE, OMKaiilee K HEeUeTKOMY OTHOIICHHUIO; KOMITO3UIINS, PA3HOBUIHOCTH KOMITO3UIIHUIN).

21.  CpoiicTBa HEYETKMX YHapHbIX OTHOIIEHUH (pedIIeKCUBHOCTb, CHMMETPHYHOCTD,
TPaH3UTUBHOCTH). TpaH3UTHBHOE 3aMbIKaHUE HEYETKUX YHAPHBIX OTHOIICHHI.

22.  HeueTkoe OTHOIIEHUE SKBUBAJICHTHOCTH (OMpeIeIieHNE, IPUMEPHI).

23. HeueTkoe oTHOIIEHNE CXOCTBA (OMpeIeTICHUE, TIPUMEPHI).

24.  Heuerkoe oTHOLIeHME Mpennopsaka (ompezneneHue, npuMepsl). HeueTkoe oTHOIIEHHE
nopsiika (orpeeneHue, IpuMepsl).

25.  Heuerkuii roMmoMOppH3M MEXK1y HEUETKUMU YHAPHBIMUA OTHOILICHUSIMHU.

26.  Heuerkue rpadbl. Pa3HOBHIHOCTH HEYETKHUX TPadoOB, MX XapaKTEPUCTUKH.

27.  OnpeneneHue  HEYETKOM  MPOAYKUMOHHOW  Mojenud.  KOMIIOHEHTBI ~ HEUeTKHX
MIPONYKIIMOHHBIX MOJIENEH.

28.  Ilpsamoil HewyeTKWil BBIBOJ: MPAaBWIO «HEYETKUH MOJYC MOHEHC», 3Tambl. OOpaTHBIN
HEYETKHI BBIBOJ: MPABUIIO «HEYETKUN MOJIYC TOJIEHC», TAIIbI.

29. Knaccsl onepanuii HeueTkoil uMmukanuu. Kpurepum oleHKH HeYeTKONH UMIUTMKALUH.

30.  OcHoOBHBbIE 33J]auu CO3JaHMsI 0a3bl HEUETKUX MPOAYKIIMOHHBIX MPABHIL.

31. ®dopMupoBaHUE HEYETKUX (MPOCTHIX M COCTABHBIX) BBICKA3BIBAHWKM B MPEANOCHUIKAX W
3aKIJIIOYCHUSAX TTPABHIL.

32. Knaccudukanmst TMHTBUCTUYECKUX TTPOTYKITMOHHBIX TTPaBUII.
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33. Knaccudukanuss HEUETKHMX NPOAYKIIMOHHBIX NPABHII C 3aKJIIOYCHHUSIMH B BHJIC YETKHX

3HAYeHUU WK QYHKIUH.
34. Tunbel cTpykTyp 0a3bl HEUETKMX NPOAYKIMOHHBIX mpaBui (SISO-, MISO-, MIMO-

CTPYKTYpBI).

35.  CmocoObl JiesieHust TPOCTPAHCTBA MPEANIOCHUIOK HEYSTKHUX MPOTYKIIMOHHBIX TTPABHIL.

36.  KackagHoe coenunenune 6a3 HEUYETKUX MPOIYKIIMOHHBIX MTPABUIL.

37. OO0ecneyeHre MOIHOTHI U HETPOTHBOPEUYUBOCTH 0a3bl HEUETKUX MPABHIL.

38.  OcHOBHbBIE KOMITOHEHTHl HEYETKHMX NPOAYKIMOHHBIX Mojeineil. BBejeHue HeueTKOCTH.

ArperupoBaHu€ CTEIIEHH MCTHUHHOCTU MPEANOCHUIOK IPaBWJ, OCHOBHBIE ONepaluH. AKTUBH3ALUS
3aKJIIOYEHUH @IpaBWJ, OCHOBHBIE OIEpalMU. AKKYMYJIMPOBAaHHE aKTUBU3UPOBAHHBIX 3aKIIOYEHUN
npaBui. IlpuBenenue k deTkocTH, kiaccupukanus meronoB aedaszzuduxanuu. I[lapamerpuueckas
ONTUMHU3ALMS KOHEYHON 0a3bl HEUETKUX ITPaBHIL.

39. AnropuT™bl HewyeTkoro BeiBojga: Mawmpaanu, Jlapcena, Ilykamorto, Takaru—CyreHo.
ANnpoKCHMalMOHHBIE CBOMCTBA HEYETKUX MPOTYKIIMOHHBIX MOJICIICH.

40. Omnpenenenre HEUYETKUX HEWPOHHBIX MPOAYKIMOHHBIX ceTeil. Kimaccudukamus crnoco6oB
WHTETPAIMM HEYETKUX MPOAYKIIMOHHBIX MOJIEIEH C HEMPOHHBIMH CETSIMHU.

41. Heuerkue weliponnsie npoxykuuoHusie cetu Tuma ANFIS (ommcanme, ctpykTypa,
oOyueHue).

42. Heuerkast HelipoHHas NpoayKIMOHHAsi ceTh Banra—Menpnens (omucaHue, CTPYKTYpa,
oOyueHue).

43. Heuerkass HeliponHas mnponaykuuonHas cetb Takaru—Cyreno—Kanra (ommcanue,
CTPYKTYpa, 00ydeHue).

44, [Toctpoenue QyHKIMNE NPUHAATICIKHOCTH NPEANOCHUIOK M 3aKIIOYCHHH HEYeTKUX

MIPOAYKIIMOHHBIX IPaBWJI Ha OCHOBE HEHUPOHHBIX ceTed. DOopMHpOBaHHE MPEANOCBUIOK HEYETKUX
MIPOAYKLIMOHHBIX IIPaBUJl HAa OCHOBE HEHPOHHBIX ceTed. DOpMHUpOBaHUE 3aKIIOYECHHM HEYETKHUX
MIPONYKIIMOHHBIX IPAaBUJI HA OCHOBE HEMPOHHBIX CETEH.

45.  Pa3OueHue NPOCTPAHCTB BXOJHBIX MEPEMEHHbIX U (OPMHUPOBAHHE MHOTOMEPHBIX
(GyHKIUI NPUHAAJIEKHOCTH IPEANOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.

46.  OmpeneneHue HEYETKUX HEHPOHHBIX MPONYKIMOHHBIX ceTel. Knaccugukamus cnocoOoB
MHTErpaluy HEYETKUX MPOYKIIMOHHBIX MO/IeIel ¢ HEHPOHHBIMH CETSAMHU.

47. Heuetkue HeiiponHsle mnponaykuuonHsle cetn Tuna ANFIS (omucanue, cTpykTypa,
oOydeHwue).

48.  Heuerkas HelipoHHas NpPOAYKIMOHHas ceTh Banra—Mennens (omucaHue, CTPYKTYpa,
oOydeHwue).

49.  Heuerkas HelipoHHas mnpoaykuuoHHas ceTb Takaru—Cyreno—Kanra (omucanwue,
CTPYKTYpa, 00ydeHue).

50.  Ilocrpoenue (yHKIHMA NPUHAUICKHOCTH MPEANOCHIIIOK M 3aKIIOYEHHH HEYeTKUX

MPOAYKIIMOHHBIX TPaBWJI Ha OCHOBE HEUPOHHBIX ceTell. POopMUpOBaHHE NPEANOCHUIOK HEYETKHX
MPOAYKLIMOHHBIX IIPaBUJI Ha OCHOBE HEHPOHHBIX ceTed. DOpMHUpOBaHUE 3aKIIOYECHHM HEUYETKHUX
MIPOTYKIIMOHHBIX IPAaBHJI HA OCHOBE HEMPOHHBIX CETEH.

51.  Pa3z0OueHue NPOCTPAaHCTB BXOAHBIX NEPEMEHHBIX U (OPMHPOBAHHE MHOTOMEPHBIX
(GyHKIUH NPUHAAIEKHOCTH MPEIIOChUIOK HA OCHOBE HEHPOHHBIX CETeH.

52. OmnpeneneHue HEMPOHHBIX HedeTKHX cereil. CrnocoObl BBEIEHUS HEYETKOCTH B
KOMIIOHEHTHI HEHPOHHBIX CETEH.

53. HeliponHble HEYeTKHE CETH C BBEICHUEM HEUETKOCTH B CTPYKTYPY HEUPOHHBIX CETEH.
Heuetkunii MHOTOCTONHBIN TEPCENTPOH.

o4, HelipoHHble HeueTKkHe ceTH Ha OCHOBE HedeTKnx HelpoHoB. OObryHast (regular)
HelpoHHas HeueTkas ceTb. HeueTkue Heliponsl KBana u Kon.

55. HeiipoHHble HEUETKHE CETH HAa OCHOBE HEWPOHOB, PEAIM3YIOIIMX HEUETKHE OMEpallvu.

Omnpenenenue. [Ipumepsl HEUPOHOB, PEATU3YIOLIUX HEUETKUE OTEPALIUH.
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56. ['uOpuIHBIN HEMPO-HEUYETKUH Ki1acCu(DHUKATOP.

57.  JlepeBbs kiaccupUKaMM HA OCHOBE THOPUIHBIX HEHPOHHBIX HEUETKUX CETEH.

58.  I'uOpungHble HEMpPOHHBIE HEYETKHE CETH [UIs peaju3allid KOMIIO3ULIMOHHBIX MpPaBHII
BBIBO/JIA.

59.  I'uOpunHble HEHPOHHBIC HEUETKHE CETU AJIS U3BJICUCHUS] HEUETKUX MPABUII U3 TAHHBIX.

60.  Heuerkas acconnaruBHas namsath b. Kocko.

61.  AJTOopuUTM ITOCTENEHHO BO3PACTAIOIIETO Pa30UCHUSI.

62. OOydenue HEWpPOHHBIX HeYeTKHX cered. Kiaccudukamuss MoaxoqoB K OO0Y4YEHHIO
HEUPOHHBIX HEYETKUX CETEH.

63. OOydeHue HEHPOHHBIX HEUETKUX CETe Ha OCHOBE ajropuTMa ¢ OOpaTHBIM
pacnpocTpaHEHUEM OIIMOKH.

64. OOydenue HEHPOHHBIX HEYETKHUX CETEH C HEYCTKHMMH BXOJAaMHU W BBIXOJAMH U YETKHUMHU
BECOBBIMHU KOd(hpuItneHTaMu.

65. Hcnonp30BaHnEe HEUETKUX IPOAYKLIUOHHBIX ceTell B HelpoHHbIX ceTsax. CANFIS-certs.

66.  3HaKOBble KOTHUTHUBHBIE KapThl (OMpeaeneHne, IOCTPOCHUE, PelllaeMble 3aja4l, pa3BUTHE

3HAKOBBIX KOTHHTHBHBIX KapT). Heuerkue kornutmBHBIE KapThl b. Kocko (ompenenenue, moctpoeHue,
MOJIeJIb AMHAMUKH, pelllaeMble 3a/1auH).

67. Heuerkme korutuBHBIE KapThl B. CuioBa (ompeneneHue, MOCTPOCHHE, CHUCTEMHBIE
XapaKTePUCTUKH, PelIacMble 3aJjaun).

68.  Heuwerkme ceru Ilerpu. Ompenenenue. Kimaccudukamms. 3amaum, pemiaeMeie ¢
UCIOJb30BaHUEM HedueTkux cereil [lerpu.

69. Heuerkme OaifecoBckue ceTH (OmNpenelieHne, CrocoObl BBEACHHS HEYCTKOCTH B
OaifecoBCKUE CETH, HeYeTKoe 0ailecoBO MPaBUIIO).
70. Heuetkne curyammonnsie cetu. Ompenenenue. [IpencraBieHue HEUETKOW CHUTYyaIlUH.

3agauu, pemaemMble C HCIOIb30BaHUEM HEUETKHX CUTYallMOHHBIX CEeTeH.

B ¢ununane ucnonps3yercs cuctemMa ¢ TPAJUIMOHHOM HIKAJION OLleHOK — "oTin4HO", "Xoporo",
"yaoBieTBopuTenbHO", "HeyaoBieTBOpuTENbHO", "3aureHo", "He 3auTeHO" (nanmee - mMATHOATUIHHAS
cUCTEeMa).

d)opMa HpOMG)KyTO‘-IHOfI aTTeCcTallMy MO HACTOAIIEeH JUCIIUILUIMHE — IK3aMeH.

[TpuMeHsieMble KpUTEpUHM OLICHMBAHUS MO JAUCHUILUIMHAM (B COOTBETCTBHM C HMHCTPYKTHBHBIM
nuceMoM HIY MBU ot 14 mas 2012 roma Ne 1-23):

Onenka Kpurepun onieHKH pe3ynbTaToB
o o0OyueHus o JUCIUILINHE
JUCLUIUINHE
«oTnuyHO»/ | BoicTaBusiercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U
«3a4TEHO ri1y0OKO€ 3HaHUe MaTepUaIOB U3yYEHHOM JUCHUIUIMHBL, yMEHHE CBOOOIHO BBITOIHSATD
(oTnu4HO)»/ | 3aAaHUs, TPEIYCMOTPEHHBIE IPOTPaMMOM, YCBOUBIIMA OCHOBHYIO W 3HAKOMBIH C
«3a4TEHO» JIOTIOJTHUTENIBHON ~ JIUTEpaTypod,  pPEKOMEHJOBaHHON  paboueil  mporpammoit

JUCIIMITIIMHBI, HpOSIBI/IBIHeMy TBOp‘—IeCKI/Ie CHOCO6HOCTI/I B IIOHHMMAaHHWHN, HU3JIOKCHHUHN U
UCTIOJIb30BAaHUY MAaTEPHAJIOB U3YUYEHHON AUCIMIUTUHBI, 0€3YMpPEeYHO OTBETUBIIEMY HE
TOJIbKO Ha BOMPOCHI OWJIeTa, HO W Ha JOTOJHUTEIBHBIE BOMPOCH B paMKax pabodeit
HpOI‘paMMBI JUCHUIIIINHBI, HpaBI/IJIbHO BBIHOJIHI/IBIJ_IGMy HpaKTI/I‘-IeCKOC 3aJaHuC.
OneHka TO JUCHUIUIMHE BBICTABIAIOTCS OOydYaloImEeMycs ¢ Y4E€TOM pPE3yJIbTaToB
TEKYLLETO KOHTPOJIA.

Kommerennuu, 3akperia€HHbIE 3a AUCIUIUIMHOW, c()OpMUpOBaHBI HAa YPOBHE —
«ATAJIOHHBIN».
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Onenka Kputepuu orieHKu pe3ynbTaToB
o 00y4YeHHS 1O JUCLIUTUINHE

JTUCITUIUINHE

«Xopouioy»/ BricraBnsercs oOydwaromemycsi, OOHapyXMBLIEMY IIOJIHO€ 3HAHHE Marepuania

«3a4TEHO M3YYEHHON JUCHUIUIMHBI, YCIENIHO BBIMOJHAIOIMIEMY IPEAYyCMOTPEHHbIE 3aaHMs,

(xopomio)»/ | yCBOMBIIEMY OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO pabouell mporpammoii

«3a4TEHOY JTUCIUIUIMHBI, MOKAa3aBIIEeMy CHUCTEeMAaTUYECKUH XapakTep 3HAHUM MO AMCLMILIMHE,
OTBETHBIIIEMY Ha BCE BOIPOCHI OMJIeTa, MPABWIBHO BBIMOJHUBIINN IMPAKTUYECKOE
3aJjaHue, HO JOMYCTHBIIMM NpU STOM HENpUHIUNHaIbHbIE omuOku. OleHka o
JUCLHUIIMHE BBICTABIISIIOTCA OOydaromieMycsi ¢ y4€TOM pe3yJbTaTOB TEKYIIETro
KOHTPOJIS.
Kommerennuu, 3akperii€HHbIE 3a AWCHUIUIMHON, C(HOPMHUpPOBAHBI Ha YpPOBHE —
«IPOJIBUHYTBIN».

«ynoBieTBop | BeictaBnsiercss oOydaromiemycsi, OOHAapyXHBIIEMY 3HAaHHUE Marepuajga H3y4eHHOU

UTEIBbHOY/ TUCIUIUIMHBL B 00beMe, HeoOXOAMMOM JJisi JajbHeilield y4ueObl M MpeAcTOsIIeH

«3a4TEHO paboTel o mpodeccuu, CIpaBISIOUIEMYCSI C BBIIOJIHEHHUEM 3aJaHUN, 3HAKOMOMY C

(YZOBNIETBOp | OCHOBHOI JHUTEpaTypod, PEKOMEHJOBaHHOW pabodeil mporpamMmMoil AUCHMILIUHBL

UTEIBHO)»/ JIOMTYCTUBIIIEMY TOTPEIIHOCTh B OTBETE Ha TEOPETHYECKHE BOIMPOCHI W/MIM TpU

«3a4TEHOY BBIMIOJTHEHUH MPAKTUUYECKUX 3aJaHuii, HO oOjajaromeMy HeoOXOAMMBIMU 3HAHUSIMH
JUIsL UX YCTpaHEHWs] IOJ pPYKOBOJACTBOM IIpernojaBaTelis, Ju00 HENpaBUIBHO
BBIMIOJTHUBIIIEMY TMPAKTUYECKOE 3a/laHue, HO TI0 YyKa3aHUI0 [pernojaBaTens
BBIMOJHUBIIEMY JIPyTrue MPAaKTUUECKUE 3aJaHUs U3 TOTO XKe pa3jiena JUCIIUILINHBL..
Komnerennuu, 3akpeniéHHble 3a AUCHUIIIMHONH, CPOPMHUPOBAHBI Ha YypPOBHE —
«IIOPOTOBBIIY.

«HeynoBneTB | BroicTaBmsiercs oOydaromemMycsi, OOHApYKUBIIEMY Cephe3HbIe MPOOENbl B 3HAHUSX

OpUTENbHO» | OCHOBHOIO MaTepuaja M3yYE€HHOM IHMCUUIUIMHBI, JTOMYCTUBLIEMY NPUHIUIHAIbHBIE

HE 3aUTE€HO OIIMOKM B BBIOJIHEHWU 3aJlaHUl, HE OTBETUBIIEMY Ha BCE BOINPOCHI OuieTa U
JIOTIOJTHUTEIIbHBIE BOIPOCHI M HEMPABUIBHO BBITOJIHUBIIEMY MPAKTUYECKOE 3aJaHHE
(HeTIpaBWJIBHOE  BBIMIOJIHEHUWE TONBKO TMPAKTUYECKOTO 3aJaHusl He  SBISETCS
OJIHO3HAYHOW NPUYMHOW MJIi BBICTABIIEHUS OLICHKH «HEYJIOBJIETBOPUTENbHO»). Kak
MpaBUJIO, OLICHKA «HEYAOBJIETBOPUTEIBHO CTABUTCS CTYAEHTAM, KOTOpbIE€ HE MOTYT
IPOJOKUTh O0ydeHHe 1o o0pa3oBaTeNbHON MporpaMMe ©0e€3 JIONOJHUTENbHBIX
3aHATUN MO0 COOTBETCTBYIOIIEH AuCHUIUIMHE. OUEHKA MO JUCHUUIIMHE BBICTABISIOTCS
oOyuJaroremMycst ¢ yu€TOM pe3ysIbTaTOB TEKYIEro KOHTPOJIS.
KoMmneTeHmn Ha YpOBHE «IIOPOTOBBII», 3aKperui€éHHbIE 3a JUCIUILTUHOW, He
c(hOpMHUPOBAHBI.
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h.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
YuyeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHME

VuebHasg aynuropus A8 NPOBENCHHUsS 3aHATUH CEMUHApCKOrO0 THUIA, TIPYNIOBBIX U
MHJUBUAYAJIBHBIX KOHCYJIBTALIUH, TEKYIIIET0 KOHTPOJIS U IPOMEKYTOYHOM aTTECTalluH, OCHALIICHHASL:

- CIIeUAIM3UPOBAHHON MeOenblo; JOCKOW ayIUTOPHON; JE€MOHCTPALlMOHHBIM OO0OpYIOBAaHUEM:
MEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTaLlIMOHAPHBIM) TPOEKTOPOM

YuebHast ayauTopus s J1aOOpaTOpPHBIX paldOT, BBINOJIHIEMBIX B KOMIIBIOTEPHOM KJilacce,
OCHallleHHAs:

- CICIHATU3UPOBAHHON MeOEeIbIo; JOCKOH ayIUTOPHOW, NEPCOHAIBHBIMH KOMIIBIOTEPAMH C
noakimoueHueM K cetu "Uutepuetr" u goctynom B SUOC dunuana.

JJiss caMOCTOSATENbHOM PabOThl OOYYAIOUIMXCS 1O JAMCHUIUIMHE HCIOJB3YETCS TMOMEUICHHUE IS
CaMOCTOSITENTbHOU PabOThI 00yUYaAIOMIUXCsl, OCHAILICHHOE:

- CIEIHUATU3UPOBAHHON MeEOEeIbI0; JOCKOH ayJIMTOPHOW; MEPCOHAJIBHBIM KOMITBIOTEPAMHU C
noakiroueHueM K cetu "MaTepret" 1 goctynom B SUOC dumana.

IIporpamMHoe oGecnieyenue

[Ipu npoBeieHNH PAKTUIECKUX U Ta0OPaTOPHBIX pabOT MpeaycMaTpUBAETCs
WCTIOJIH30BaHUE TTEPCOHATBHBIX KOMITBIOTEPOB, OCHAIIEHHBIX HEOOXOJMBIM KOMILUIEKTOM
JIMIIEH3MOHHOT O MPOrPaMMHOI0 o0ecredeHus: mporpaMMsl o01ero HazHaueHus: Microsoft Office
(Word, Excel), MatLab; a Tax:xe OTKPBITBIM IPOrPaMMHBIM 00ECIICUCHUEM: SKOHOMETPHUYCCKHU It
naket nporpamm Gretl.
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8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O TPOLECCA JJIs1 JINILL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3I0POBbSA U THBAJINIOB

B xome peanmu3zanuu JUCHUIUIMHBL HMCHOJB3YIOTCS CIENYIOLIUME JOMOJHUTEIbHBIE METOJIbI
oOydeHHsl, TEKYIIero KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOH aTTecTaliud OOydaroluxcs B
3aBHUCHUMOCTH OT UX MHIUBUAYAIbHBIX OCOOEHHOCTEH:

JJIS CJIeTIBIX M CJIa00BH/ISIIIMX:

- IeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, IOCTYITHOTO C IIOMOLIbI0 KOMIIbIOTEPA
CO CTIEIHAIM3HUPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCA Ha KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM IPOTrPAMMHBIM
o