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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

eab oCBOEHMSI TUCUUIUIMHBL IOJArOTOBKA OOYYarOUIMXCS K Hay4dHO-HCCIIEA0BaTENbCKOM, MPO-
€KTHOHU JieATeIbHOCTH 1o HampapiieHuto moarotoBku 09.03.01 «MudpopmaTika U BRIUHUCIUTENbHAS TEX-
HUKa» MOCPEACTBOM OOecreueHus: 3TanoB (GpopMupoBaHusi KoMmreTeHIui, npeaxycMoTpeHabix ®I'OC, B
YacTH MPE/ICTaBICHHBIX HUKE 3HAHUM, YMEHUI U HABBIKOB.

3apaum: U3yyeHue MOHATUIHOTO amnmapara JAUCHUILUIMHBI, OCHOBHBIX TEOPETUYECKUX MOJIOKEHHUI
Y METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHUSI TECOPETUUECKUX 3HAHUH IS pelIeHUs MPAaKTUYECKUX 3a/1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuniuHa OCHOBEI HEUETKOT'O JIOTMYECKOI'0 BEIBOJA  OTHOCHTCH K dactH B muxia b1 k
BapUATHBHOU 10 BRIOOPY 00pa3oBaTeIbHON MPOrpaMMBbl MMOATOTOBKH OakallaBpOB IO Iporpamme ABTO-
MaTU3UPOBAHHBIE CUCTEMbI 00pabOTKM MH(pOpPMAIMKM U yIpaBieHus» HampasieHus «Mubopmatuka u
BBIYMCIIMTENbHAS TEXHUKAY.

Jnis m3ydeHus] NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W HABBIKH, (HOpMUpPYEMBIe
MPEIIIECTBYIOUMMA AUCIUTUIMHAMHI:

b1.B.12 «Teopus aBTOMaTUYECKOTO YIIPaBJICHUS;

b1.B.JZIB.04.01 «MeTtoasl aHaam3a TaHHBIX);

b1.B.JIB.04.02 «IIpukmnanHas cTaTUCTHKAY;

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

b1.B.10 «MonenupoBaHuey;

b1.B./IB.02.01 «MckyccTBEHHbIE HEPOHHBIE CETH.

[Tepeuenp mocienyromUX JUCHUIUIMH, A KOTOPBIX HEOOXOOMMBI 3HAHMS, YMEHHUS M HaBBIKH,
(dbopMupyeMble JaHHOW JUCLUIIIMHOMN:

b1.B./IB.05.01 «OcHOBBI T€OpHH HAIEKHOCTHY;

b1.B./1B.05.02 «HaneXHOCTh M AMAarHOCTUKA TEXHUYECKUX CPEIICTBY;

b2.B.03(H) «Hayuno-uccnenoBatensckas padoTay;

b2.B.04(I1n) «[IpepnumniaoMHas mpakTHKay;

b3.01 «IToaroroBka K 3aluTe U 3alUTa BHITYCKHOHN KBAJIN(UKATMOHHONW PabOTHD».

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS JTUCHUIIJINHBI
OcBoeHMe QUCHMILIMHBI HAlPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOMINX KOMIETEHIUN B
coorBercTBUM ¢ PI'OC BO u OIT BO no gannomy Hampasienuto noarorosku 09.03.01 «1udopmaruka

W BBIYMCIIMTCIIbHAA TEXHUKA):

IlepedyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00YUYEeHHS M0 JUCHHUILIIMHE (MOIYJII0), COOTHECEHHbIX
¢ HHAMKATOPAMU JOCTHKEHHUs KOMIIETeHIIHI

Komnerenuus NuaukaTopsl 1ocTH- Pe3yabTaThl 00yyeHus
JKEHH S KOMIIeTeHI il

[1K-2. CnocobeH Bia- [1K-2 3Haer: OCHOBHBIE METO/IbI Hay4HO-
JeTh KyJIbTypOU Hayu- HCCIIE0BATENBCKON IEATEIbHOCTH;

HOT'O MCCJIEI0BAaHUs B VYMeeT: BBIIENATh U CHUCTEMATU3UPOBATH OCHOB-
o0JacTu Hay4HOH crie- HbIE€ MJIEV B HAyYHBIX TEKCTaX, OL[EHUBATh MOCTY-
LIUAJIBHOCTH, B TOM naroyo MHPOpPMAIHIO, HE3aBUCUMO OT HCTOY-
YUCJIE UCTIOJIb30BaHUEM HUKa, HU30eraTb aBTOMATHYECKOTO MPUMEHEHUS
HOBEHIMX MH(pOopMa- CTaHJAPTHBIX (HOPMYJ P pEIICHUH 3a]a4;
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AMCUMILIMHBI:
Ckonuposamu u3 yuebnozo niana no coomsemcmsyroweu Ol1:

AI{E!,Z[EMH‘IEC KHX TacoB
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OBO3HAYEHMUA:

Buabl npoMe:xyTOUHOM aTTecTAlMU (BUIABI KOHTPOJIA):
OK3 - DK3aMCEH;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaromuXxcs ¢ MPernoaaBaTesiemM;
JIek. — IeKIMOHHBIC 3aHATHS,

Jla6.— naGoparopHbie padoThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);

CP — camocTosiTenbHas paboTa CTYJCHTOB;

3.6.— 00beM JAUCLMIUIMHBI B 3aYETHBIX €IUHUIIAX.
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Copep:kaHue TUCHUTLINHBI:
Ne HaumeHoBaHue BUJI0OB 3aHATHII U TEMATHK, COJIePKAHIE
1 | nexuMoOHHBIE 3aHATUS B OCEHHEM cemecTpe 17 mT. mo 2 yaca:

1.1. [lonsamue cucmemol. Knaccugukayus u xapaxmepucmuxa Cucmem.

1.2. Ionamue u onpedenenus cucmemvl. OCHOBHbIE NOHAMUSL U ONPEOELeHUs MeOPUU MHO-
acecms. Onpeoenerue u 0003HAUEHUE MHOICECMEA.

1.3. Ocnosnwvie onepayuu nao mroxcecmsamu. Ceoticmsea onepayuti Hao muodicecmeamu. Oc-
HOBHble NOHAMUS U ONpedeNeHUsl MeOpUU HeUemKUX MHOJICECMa.

1.4. Onpeodenenue u o603nauenue Heuemko2o mroxcecmaa. Cnocodwvl 3a0anus Heuemxux
MHodicecms. OCHOBHbLE XAPAKMEPUCMUKY HEYEeMKUX MHOICECTS.
1.5.  Onpeoenenue u xapaxmepucmuku Heyemkux uucen. Onepayuu Ha0 HeUemKUMU YUCTAMU
Ha OCHOBe UHMEPBANIbHO20 Memood.
1.6.  Onepayuu nao neuemxumu YUCIAMU HA OCHOBE NPUHYUNA HeuyemK020 0000wenus JI. 3a-
oe.
1.7.  Onpeodenenus, munvl u cnocobwvl npedcmasienus HeyemKkux omHoueHul. Tunvt HeuemrKux
omuowerutl. Cnocobsl npeocmasnenus Hedemxux omuoweHuil. OcHosHvle nonamus. Onepayuu
Hao Heuemkumu omuoutenuamu. Ceolicmea HeuemKux YHAPHbIX OMHOUWEHUI.
1.8.  Heuemxkue npooykyuonusie mooenu. Onpedenerue, KOMIOHEHMbl HeYemKUX NPoOyKYUOH-
Hblx Mooeneu. CxeMbl HeUemKo20 6bl600a.
1.9.  Coszdanue 6a3zvi Heuemkux npoOyKYUOHHbIX npasui. Beedenue neuemxocmu. Aepecuposa-
HUe cmenenetl UCMUHHOCIU HeYemKUX 8bICKA3bIBAHULL NPEONOCHLIOK NO KAHCOOMY npasuiny. Ax-
MUBU3AYUSL 3AKTTIOYEHULL NPAGUL.
1.10. Axxkymyauposanue akmuusuposanHuix 3akaroyeHuti npasuin Ilpusedenue Kk yemkocmu.
Tapamempuueckas onmumuzayusi KOHEYHOU OA3bl HEYEMKUX NPABUIL.
1.11. Conocmasnenue unmennekmyanvHolx mexroao2uu (mooeneii). OCHo8Hble HANPABIeHUs
PAa36UmMusi He4emKuUxX MmexHoI02Uil.
1.12.  OcHosnvie Hanpasnenus pazeumus Helpocemegvlx mexronoeuu. Knaccuguxayusa neuem-
KUX HEUPOHHBIX NPOOYKYUOHHBIX MOOeell.
1.13. Heuemxkue HetipoHHble NPOOYKYUOHHBIE CeMU C NAPAMEempPUiecKol onmumusayuetl npa-
8UIL HA OCHOBE AN2OPUMMO8B 0OYUEHUS.
1.14. Heuemxue netiponunwle npooykyuonnsie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).
1.15. Kraccugukayus netiponHvlx Heuemkux mooenel. Hetiponnvle neuemkue cemu ¢ 66e0eHu-
eM HeuemKocmu 8 CmpyKmypy.
1.16. Hetiponnvle Heuemkue cemu ¢ HaOeleHUeM HellpoHO8 HeuemKocmuio. HetipouHvle Heuem-
Klle cemu Ha OCHOBe HellPOHO08, pedusylouux Heuemkue onepayuu. Hetiponvl, peanusyrowue He-
yemxue onepayuul.
1.17. Tunwvl npobremno-opueHmuposanHvlx Heuemkux mooenei. Heuemxue oyenounvie mooenu.
Heuemxkue batiecosckue cemu.
2 | mabopaTopHbie pabOTHI B OCEHHEM ceMecTpe 8 MIT. Mo 2 Jaca:
2.1. Paboma c FIS-cmpyxkmypamu ¢ pamxax Fuzzy Logic Toolbox cucmemvt MATLAB
2.2. O3naxomnenue ¢ pedakmopom FIS na demoncmpayuonHom npumepe.
2.3. Paboma c FIS-cmpyxkmypamu 6 pamxax Fuzzy Logic Toolbox cucmemvt MATLAB. Boiuucne-
HUe pe3yIbmama J102u4ecKo2o 6bleooa, vacms 1.
2.4. Paboma c FIS-cmpyxkmypamu 6 pamxax Fuzzy Logic Toolbox cucmemvt MATLAB. Boiuucne-
HUe pe3yIbmama J102u4ecKo2o 6bleooa, acms 2.
2.5. Ilocmpoenue neuemxot npooykyuonnou mooeau cpeocmeamu Fuzzy Logic Toolbox cucme-
mol MATLAB, uacmy 1.
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2.6. Ilocmpoenue neuemxoul npooyKyuoHHou mooeau cpeocmeamu Fuzzy Logic Toolbox cucme-
mot MATLAB, yacmo 2.

2.7. Obyuenue newemxou nPoOYKYUOHHOU modenu ¢ ucnoavzosanuem ANFIS-mooenu cpedocmea-
mu Fuzzy Logic Toolbox cucmemvr MATLAB.

2.8. Ananuz annpoxkcuMayuoHHbIX C8OLUCME HeYemKOol NPOOYKYUOHHOU MOOeIU CPeOCmEamMu
Fuzzy Logic Toolbox cucmemvt MATLAB.

3 | mpakTHuUecKue 3aHATHS B OCEHHEM cemecTpe 8 HIT. Mo 2 yaca:

3.1. Knaccugpurayus cucmem. Knaccugpuxayus mooeneii cucmem. Cmanoapmuule onepayuu Hao
Heuemkumu mMHodxcecmsamu. Ceolicmea cCmaHOapmHvlx onepayull Hao HeyemKUMU MHONCeCmaa-
Mu.

3.2. Heuemxue mpeyeonvuvle yucna. Heuemxue mpaneyeudanvrule yucia.

3.3. Pa3zHo8uoHocmu HeuemKux YHapHbiX OMHOueHUll (IK8UBANEHMHOCMU, HEIKEUBATIEHIMHOCTU,
cxo0cmea, pasiudusi, npeonopsaoxa, nopsoxa. Heuemxue mopghuzmol mesrcoy neuemkumu omuouie-
Husmu. « Pacnpocmpanenue» neuemxkocmu HeyemKo20 MHONCECMEa C UCNONb308aHUeM OUHAPHBIX
OMHOWEeHU.

3.4. Aneopummul npsaMO20 HeuemKo2o NPOOYKYUOHHO20 ebisooa (Mamoanu, Jlapcena, Llykamomo,
Cyesno 0-20 nopsoka, Takaeu—Cy23H0). AnnpoxcumayuonHvle cOUCMBA HEYEeMKUX NPOOYKYUOH-
HbIX MOOeiell U aleopUummos 8bl800a HAa UX OCHOGe.

3.5. OcHosHvle nanpasnenus pa3sumus MexHoaA02ULl I80TOYUOHHO20 MOOenuposanust Memoow: 2u-
Opuouzayuyu UHMeNIeKmyaibHblX mexHono2ull (modeneti). Heuemkas HetiponHas npooyKyYuoHHAs.
cemwv Banea—Menoens.

3.6. Heuemxkas neuponnas npooykyuonnas cemo Takaeu—Cyzsno—Kanea. Heuemkue netiponHuvle
NPOOYKYUOHHbBIE CEeMU C Peanu3ayuii KOMNOHEHMO8 Ha OCHOBe HeUpPOCeme8oU MeXHON02UU.

3.7. PazHosuoHoCmu HetipOHHbIX HewemKux cemeti Ha OCHOBe HelPOHO8, Peau3ylouux HeyemKue
onepayuu. Hetipo-Hedemkue K1acCughpukamopbul, HetipoHHble HedemKue cemu 05l 0epesbes KIacCu-
Quxayuu,; HelipoHHble Heuemkue cemu 015 KOMNO3UYUOHHBIX NPABUTL 8b1600A, HEUPOHHbLE Hedem-
Kue cemu 0I5l U3NiedeHus Npasuil U3 OAHHBIX.

3.8. Heuemxue cemu Ilempu. Heuemxue cumyayuontvie cemu.

4 | PacuetHo-rpaduueckas padbora:

«CpaBHEHHE anIpOKCUMallMOHHBIX cBOMCTB FIS-cTpykTyp»

5 | CamocTtosTenbpHas paboTa CTYACHTOB:

5.1. U3ydyenune MatepuaioB JIEKUIA;

5.2. [loaroroBka Kk 3ammre J1a00paTOPHBIX PadoT;

5.3. [loaroroBka K NpakTUYECKUM 3aHATHUSAM;

5.4. BeinonHeHue pacyeTHO-rpauieckoil paboTsl;

5.5. IloarotroBka K 9K3aMeHY MO JUCIUIIIHHE (OLIEHOYHBIC MaTepUabl IPUBEIEHBI B pazjiere 6
Hacrosmeit PITJT).

Texkymmii KOHTPOJIb: YCTHBIM ONMPOC HA KAXKIOW JIEKIIMH 10 MaTepuaiaM MpeIbIaylieil mapel, 3almra
abopaTOPHBIX padoT.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

Tabnuua - O6pa3oBarenbHbIE TEXHOJIOTHH, UCTIOIb3yEMbIE TIPU pealln3allul pa3IMyHbIX BUJOB y4eOHOM
3aHATHH 1O TUCIUIUIHE

Ne | Bunsl yueOHBIX 3aHATHI OO6pa3zoBarenbHbIE TEXHOIOTHH

n/n

1 Jlexuun Knaccuueckas (TpaauumonHasi, uH(OpMaIMoHHas)
JEeKLUs

2 JlaGoparopHas paboTa TexHoJI0THsI BBIIOIHEHUS JJAOOPAaTOPHBIX 3a/laHUH HH-
JUBUyaTbHO

Jormyck x 1abopaTopHoii padoTe

3 IIpakTHueckue 3aHATHS TexHosorust 00yueHus! Ha OCHOBE PELICHMs 3a1a4 U
BBIIIOJIHEHUS YIIPAKHEHUN

4 CamocTtosTenbHas paboTta HubopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
cTyneHToB (BHeaynuTopHas) | (moctyn k OUOC dunuana, k 9bC dunmana, noctyn K
WH(OPMAIMOHHO-METOIUICCKIM MaTepHaliaM 10 JTUC-

LUTITAHE)
5 KonTpons (mpomexyrounass | TexHOIOTHS MUCBMEHHOTO KOHTPOJIS, B TOM YHCIIC Te-
aTTecTaIys: IK3aMeH) CTHpPOBaHUE

6. OUEHOUYHBIE MATEPHUAJIBI /151 TEKYIIETO KOHTPOJISI U
MPOMEKYTOUYHOW ATTECTALIAM — JIVISI OIEHKU KAUECTBA OCBOEHMSI
JUCHUTINHBI

K HpOMe)I(YTOqHOﬁ arTeCTallu CTYACHTOB IO JUCHUIINIMHE MOT'YT IIPUBJICKATHCA MMPEACTABUTCIIN
pa60TOI[aTeJ'IeI>i, npenoaaBaTeyik MOoCICAYOINUX JUCIUIIINH, 3aBCAYHOIINC Ka(pel[paMI/I.

OHGHK& KadyeCTBa OCBOCHUA JUCIMIIIIMHBI BKIIIOYACT KakK TeKYHII/Iﬁ KOHTPOJIb YCIIEBACMOCTH, TaK
" TPpOMCKYTOYHYIO aTTCCTALUIO.
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h.

O1eHOYHEIC CpeacTBa TCKYLICTO KOHTPOJIA YCIICBACMOCTHU:

Kparkoe conepxanmne PI'P:

3agaua 3aKiIoyaeTcs B TECTHPOBAHUU U cpaBHeHHMHU FIS-cTpykTyp, paboTaromux mo ajiropurMam
Mawmnanu, Cyrano 0-ro nopsaaka u CyraHo 1-ro nopsiaka (Ui KaXa0ro 3aiaHusi BBIOPaHoO 1O JABE CTPYK-
Typbl) U crocoboB nedaz3udukanuu. CpaBHEHHE MPOBOAUTCS MO TOYHOCTH aNMPOKCUMAIMH 3aJaHHOMN

byHKIIN y=T(x.%) (3amanus 1-12, cm. Tabm. p3.1) U ycToiunBOCTH pe3yiabTaTa OTHOCHTEIBHO U3Me-
HeHMs QYHKIMN MPUHAIISKHOCTH (3amanus 13-24) mis pa3audHOro KojaudecTa npasuil. [Ipoueaypsl u
(YHKIIMHM BCEX OCHOBHBIX M BCIIOMOTATEIbHBIX pacu€ToB, reHeparuu FIS-ctpykryp, moctpoenus rpadu-
KOB, a TAKXKe PEe3yJbTaThl PaCYETOB B 005A3aTEIHHOM TOPSIIKE BHOCATCS B PACUETHO-TIOSICHUTEIIBHYIO 3a-
MUCKY. Pe3ynbTaThl pacuéToB Takke JTOJDKHBI ObITh MPEJOCTaBICHBI B AJIEKTPOHHOM BHIe (MOXKHO B BUJE
COXpaHEHHOTO cOCTOsIHMS paboucii obaactu Matlab).
1. B cooTBeTcTBHM ¢ MHIMBUIYaJIbHBIM 3a1aHnueM noctpouts 1o 100 FIS-ctpykTyp xaxmoro tuna. FIS-
CTPYKTYPHBI TOJKHBI OTBEUYATh CICAYIOIIUM TPEOOBAHUSIM
1.1. Cnoco6 peanuzanuy UMILUTUKAITUU — IIPOU3BEICHHE
1.2. Crioco6 peanu3arnyu arperaiii — CyMMa
1.3. Cnoco6s1 peanuzaruu Heu€Tkux Jorudeckux “N” m “NJIN” nomxHBI coBnagaTh s MoJesei
000MX THIIOB
1.4. Cnioco6sl aedaz3udukanuu onpeaeasoTcs HHANBUIYAIbHBIM 331aHHEM
1.5. Hucno TepMOB 10 Kax10M BXOJHOW IEpEMEHOI He MeHee 4.
1.6. KonmnyecTBo npaBui B 6asze 3HaHU# He O6oiee 50.
1.7. TlpaBuna st Mojielieli 0OOMX THUITOB COBITQJAIOT, 32 MCKIIFOUCHUEM (PYHKIMIA TPHHAICKHOCTH
3aKJIFOUEHUH U 33/1a10TCSI CISAYIOIINM 00pa3oM:
1.7.1. OmnpenenstoTcss aHAIUTUYECKH MM MO TIpaduKy TOYKH DOKCTpeMyMa (PYHKIHMH

y= f(Xsz)_

1.7.2. Kaxpao#t Touke sKcTpeMyma (4%, ) CTaBUTCS B COOTBETCTBHE Napa (QyHKIMH mpuHAaI-
JIEKHOCTH TEPMOB COOTBETCTBYIOIINX BXOJIHBIX JIMHTBUCTUYECKUX IEPEMEHHBIX.
[TapameTps! GyHKIMN TPUHAATIEKHOCTH UMEIOT B

(X'—&,x' X"+ ) _ JUISL TPEYTOJIbHBIX (YHKIMHM MPUHAIIEKHOCTH,

(x'=d - x=d,x+d,x+d +&)_ JUISL TpAneen abHbIX;

(g, X ) — JUISL TQYCCOBBIX

(e,x'~d,&,x"+d) _ JUISl IByCTOPOHHMX I'ayCCOBBIX.

3necs d — napaMmeTp, XapakTepU3yIOIIUN MHUPUHY MOAAIbHON 00JacTH AJis Tpamnelnen1aibHbIX U
JBYCTOPOHHUX TayCCOBBIX (YHKUMH NPUHAJIEKHOCTH, MapaMeTp YCTaHABIMBAETCS OJUHAKOBBIM I1O
BCceM (YHKIMSIM TIPUHAJISKHOCTH W BBHIOMpAETCsl M0 COOCTBEHHOMY YCMOTpeHHIo; ¢ — xoaddumment
HEYETKOCTU OJMHAKOBBIA JJIs1 BOCXOJALICH M HUCXOAAIIEH BeTBeil (yHkIMM npuHaaiexxHocT. [lapa-
METp € TEHEPUPYETC B COOTBETCTBUU C 33JaHHBIM 3aKOHOM pacnpeneneHus poHo 100 pas, kaxaoe 3Ha-
YEeHHUE MCIIONIb3YeTCs A BCeX (PYHKUUI MPUHAIEKHOCTH B MOJIENIAX 0OOMX THIIOB.

Takum o6pa30M, 3HA4YCHUA % n %, 3a1al0T OCHTPBI MOAOAJIbHBIX oOnacreit AJi1 COOTBECTCTBYHO-

IUX TEPMOB T u T2. B nmanbHeiineM, mogoOHBI 3HAYCHUS %y X
OTBETCTBYIOIIUX TEPMOB.

1.7.3. B cimyyae ecim JUIs 3aJJaHUH, UCITOB3YIOIINUX TPAIelenalIbHbBIC WIIA IBYCTOPOHHHUE TayC-

coBbl ()YHKITUU MPUHAAIEIKHOCTH, KOOPJAUHATHI HECKOJIBKUX TOUEK HKCTPEMyMa IO KaKOM-

2 6y,Z[CM Ha3bIBAaTh OIMMOPHBIMHA AJIA CO-

0o HepeMCHHOﬁ JICXKAT B IpCAciiaXx OTpE3Ka IJ.IPIpHHOfI 2d , TO OOITYCKACTCA COIIOCTAaBUTH
UM OJJUH TCPM.
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2.

1.8.

1.9.

o
h.

MBN_

1.7.4. Ecnu nocie onucaHusi TOYEK IKCTPEMYMa OCTAOTCsl 00JaCTH 3HAYEHUM IIEpEMEHHBIX, KO-
TOpBIE HE OINHUCHIBAIOTCS HU OJHUM M3 TEPMOB COOTBETCTBYIOILEH JIMHIBUCTUYECKOH mepe-
MEHHOMH, CIIelyeT BBECTH JONOJHUTEIbHBIE TEPMBbI; IIEHTPBI MOJAJILHBIX 00JIACTEH JOIOIHU-
TEJIbHBIX TEPMOB BBIOMPAIOTCS IPOU3BOJIBHO.

1.7.5. Jlng Kaxa0oro co4eTaHus TEPMOB BXOJHBIX MMEPEMEHHBIX (1., T) oTpezieNisieTCsl 3HaUCHHe
anmnpoKCUMUPYeMOil (YHKIMHU B UX OMOPHBIX 3HAYCHUSIX: y'=100"%)  34auenme ¥ -

JSIeTCsl OIOPHBIM JJIsl 3HAYEHUS BBIXOJHOM IIEPEMEHHOM — 3aK/IIOYCHUS IpaBHiIa BHJA:
Ecnu x; ecmv 1} ,u x, ecmo T,,mo y ecmo T,

1.7.6. 3HaueHUs BBIXOJHON MEPEMEHHOM ONPEICIISIFOTCS CISAYIOMNUM 00pa3oM:
- g cucremMbl CyrHO 0-ro  mMOpsjKa BBIXOJHBIM 3HAUCHHUEM SIBJIIICTCS KOHCTAHTA:

S [ 1 )
T c'=y'=1f(x'%".
’
- 11 CUCTEMBbI CyraHO 1-ro IOopsAAKa BbIXOAHBIM 3HAYCHHUECM ABJIACTCA JIMHEelHas (I)YHKLH/IH oT

T :f'(X,%X,)=C X +C, X, +C
y %) =6 +C 0 0, rme K03 HUIMEHTHI G, CZ, u Co

G

BXOJAHBIX NCPEMCHHBIX:

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

2 He MOTYT OBITh OTHOBPEMEHHO paBHBIMHU (.

- Juid cucteMbl MamlaH! BBIXOJIHBIM 3HAYCHHMEM SBIIsICTCS HEu€TKas NnepeMeHHas (TepM) TV,
KOTOpas 3aJa€Tcs 110 ONIOPHOMY 3HAYEHMIO T10 aHAJIOTHH C TEPMaMU BXOJHBIX IIEPEMEHHBIX.
1.7.7. Ecinu onopHble 3HA4Y€HMsI BBIXOAHOW MEPEMEHHOM JUIsl HECKOJIBKUX COYETaHUH TEpMOB
BXOJHBIX MepeMeHHbIX coBnaaawt (s FIS tuna Cyrano 0-ro, 1-ro nopsakos win Mamua-
HU JUIS Cilydasl TPEYrObHBIX MM TayCCOBBIX (DYHKUUN NMPUHAAICKHOCTH) WIA HAXOAATCS B

npejenax OTpe3Ka IUPUHON 2d JIOITYCKAETCSl YMEHBIIUTh KOJMYECTBO MPAaBUJ 3a CYET
IIPUMEHEHHUS JJOTHYECKUX CBsA30K “Unu” u “He”.
B pac4€THO-TIOSCHUTENBHYIO 3aIHCKY CIEeIyeT BHECTH NMPUMEPH MOJIEe 000X THITOB JUTS Ka-
KOro-mbo ofjHoro 3HaueHus €. Ilpumepsl TOKHBI cozepkaTh obuue Hactpoiiku FIS, nzobpa-
KCHUSI ¥ ONHCAHMs MapaMeTPOB TEPMOB BXOJHBIX M BBIXOJHBIX NMEPEMEHHBIX, CITUCOK IMPABHI
(u300paxkeHue 6a3bl MpaBUIl), U300paKEHHUE Mpoliecca JOTUYECKOro BbIBOJA, N300pakeHUE 10-
BEPXHOCTH BBIBOJIA PSAZIOM C TPEXMEPHBIM TPaPHUKOM armpOKCUMUPYEMOH (YHKITUH.

Tpebyercs MOCTPOUTh TUCTOIPaMMY CT€HEPHPOBAHHBIX 3HAUCHHUH MapameTpa €, pacCuuTaTh s
— 1 &
E=—) &
N 4
HEro BbIOOPOYHOE Cpe/iHee: ¢ =1y ucnpasneHHyto oueHky CKO (xopeHp u3 ucrpas-

1 N, _
o€ = mZ(&' _gi)Z
JIEHHON OLCHKHU JUCTIEPCHUHU OTHOCHUTEIIBHO BBI60pO‘-IHOT0 CpC,Z[HCFO)I =1 ,

N, =100

rae — pa3Mep BbIOOpKH K03 (pPUIIMEeHTa HEUETKOCTH.

Jia xaxaoro u3 100 ucnbITaHU TPOTECTUPOBATh CTPYKTYpPhl 0OOOMX THUIIOB MO HaOOpy 3HAYEHUH,
COOTBETCTBYIOILIEMY PAaBHOMEPHOU CETKE B JUaNla30He

2.1

[-3; 3] mo kaxmoit nepemenHoit ¢ rarom 0.1.

. PaccuutaTh 3HaueHUA pe3yiibTaTa JOrMYCCKOT0 BbIBOJA I KAXXJA0I'0 SK3CMIISIPa Mozaeaen 000-

HUX THUIIOB B Ka)I(JIOﬁ TECTOBOH TOYKE, pE3yJIbTaThbl MPEACTABUTh B BUAC ABYX MAaCCUBOB!

Vi = fisi ¢, )i =L N, =L N, yi; = fisf (<, ), i =L N,, j=LN,
fiis]
rac

fis?
n — (bYHKI_[I/II/I, peaJ'II/I3yeMBIe CUCTEMAaMU JIOTUYECCKOI'O BBIBOJIA r[epBoro n BTOpOFO
e N, =361201

TECTUPYEMOTO TUTIA A7t KO3PPUIIMEHTa HEYETKOCTH ', — YUCJIO TECTOBBIX TOYEK.

2.2

. B 3amanusx 1-12 nis Kaxa0Tr0 UCIIBITAaHUSL ONIPEAEITUTh MOYJIb OTKJIIOHEHUS pe3ylbTaTa Kaxaou

10
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2.3.

Y
B

diy =0 - (6L ¢)

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

diz,j = \/(Yiz,j - f(xi17 Xi2)2

, AJIA KaX(HOﬁ MOACIN OIIPEACINTD MaKCI/IMaJ'IBHHﬁ MOJIYJIb OTKJ'IOHeHI/IH'

dmax} =maxd;;,  dmax’ =maxd, -=—Z i d- =—Zd2
1=LN, u =LNc T BRIGOPOYHOE CpEMHEE: N, &= N, i3
1 N 1 N
1 1 2 2
od; = N 1Z(d 1) odi= . _1Z(d —d?)’?
ucnpasieHnyro onenky CKO: x T u =

B 3amanusx 13-24 mo pesynabraram 100 ucnbiTaHu BRIOOPOYHOE CpeHEE pe3ysibTaTa KaKaou

J— l N, — 1 N,
1 1 2 2
Yi :N_Zyi,j Yi =N_Zyi,j
MOJCNIN JJII KaKJI0M TOYKH: ¢ u . , ucrmpasieHnywo omnenky CKO
(KkopeHb U3 WCIPABICHHOW OLIEHKH MAMCIEPCHUH OTHOCHTEIBHO BBIOOPOYHOTO CPEIHET0):

1 &3 1 &3
1_ Tty 2 _ 22 )2
O-yi - Ng _1Z(yl y|,]) ; O-yl Ng _1ZJ:(y| yl,j)

3. IIpoBecTH NONOJHUTEIBHYIO 00pabOTKY pe3yIbTaToB.

3.1.

3.2.

B 3amanmsax 1-12 mast Kaxa0i MOJIEH MOCTPOUTH TPapUKH 3aBUCUMOCTH MaKCHUMAJIBHOTO MOJY-
1 a1 42

2
dmax; dmax: . .
JIsd OTKJIIOHCHHA I'n J, BLI60pO‘IHOFO cpenHero MO,Z[yJ'I}I OTKJIIOHCHUA I'n J , HC-

y odt  od? &
npasieHHoil oneHku CKO I'n I or 7). OxapakTtepu3oBaTh MOJTY4YEHHbIE 3aBUCUMOCTH,
KaK [0 OTAEJIbHOCTH, TaK U B CPABHEHUHU 110 TUIIAM Mojenel. OnpeneauTs 10 BCEM UCIIBITAaHUSAM
O = Max

U TOYKaM JUIsl KaXJOro THUIA MOJAETU MaKCHMaHLHHﬁ MOILYJ'II) OTKJIOHEHHUS: b U

_ 1 Nx N,
= maxdt? M XTI ) 33
i = Maxd;, N, -N i N.-N — )

i BRIOOpOYHOE CpeaHee: g =] u x e = , MCIIpaB-

1 Nx N,

% =N o

JIEHHYIO OLIEHKY CKO: x e T u
1 Nx N,

c,= |—— dZ_d_Z_ 2

‘ Nx-Ng—liZ_l:Zj:( i

OTHOILIEHUIO HAWICHHBIX 3HAYCHU.
B 3amanmsx 13-24 mis kaxaoro Tuma MoOJEIH MOCTPOUTH TpEXMepHbIE IpadUKu BHIOOPOUHOTO
v2 2 1 2

h h . oV oV

CPEIHEro pe3yibTaTa MOIEIH Yioy Vi , ucnipasieHHoi oueHku CKO iy oY

. CpaBHI/ITL AIIPOKCUMAIIMOHHBIC CBOMCTBa MOJEIEH IO CO-

B TECTHpYeE-

oy, . oY
MbIX Toukax. Iloctponts rucrorpammel CKO pe3ynpTaToOB B TECTUPYEMBIX TOUKaX u

2

. oY oYV,
IUIA KaKIOro TUIIA MOJEIEH. i u Yi . OxapakTepu3oBaTh MOJIYy4eHHbIE 3aBUCUMOCTH, KakK IO
OTACIBHOCTH, TaK U B CpaBHeHI/II/I o TI/IHaM Mozenei. Haittu BBIOOpOYHOE CpeliHee OT MoToYeY-

o= ZGV- oy =—Zay.
Heix CKO: x i=1 N, 3 . Onpenenuts uroroBoe CKO pesynpTaTa Kak
CPECAHCKBAAPATUYIHOC OTKJIOHCHHUE IMOTOYCUHBIX CKO ot ux CpEaHETO BI)I60pO‘-IHOFO 3HAUYCHU:

1 & 1
N DN G D e DY G O,
12 1

NX X i=1 o
n . CpaBHI/ITL YCTOUYUBOCTH pPC-

11



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evluuciumenbHas mexHuKay (C Banian

Ipoghuns «Asmomamu3suposarnuvle cucmemvl 0OpabOmMKU UHGOPMAYUY U YNPABIEHUSY . |
PIT/[ F1.B.J]B.01.02 «OcHo8bl Hewemro2o 102UtecKo2o 8618004 V3n_

h.

3y/lbTATOB, ITOKA3aHHBIX MOJEISMHU pPa3HbIX TUIOB 10 cooTHoumeHuto urorosoro CKO u CKO

1
o0 O'O'2

kod(durmenta Heuérrkoctu: 06 u O¢€

Cnucok annpoKCUMUPYEMBIX (YHKIUI:

e—(x1+1)2—x22

| y=30-x e 0 _10(0.2x — %" —%,7) - ————,

3
, y= % (X, +X,)2 -6’ 5y 3% 24 2% -x,)- e %
53 Y =3sIn(x, +X,)-cos(X, + X,)2e e D L 3(x +3x7 +%,-X,) €78
X, X, €[-3;3].

IIpumeps! Bonpocos k 3amure PI'P:

1. OmnpeneneHre HEYETKOW NMPOMYKLUMOHHON MoAesind. KOMIOHEHThI HEUETKUX MPOAYKLIHMOHHBIX
MOJEJEH.

2. IlpssMoii HedeTKui BBIBOJI: IPABUIIO «HEUETKUI MOAYC MOHEHC», 3Tanbl. OOpaTHBIA HEUeTKHUM
BBIBOJI: IIPABUJIO «HEYETKUH MOAYC TOJIEHC), dTaIIbl.

3. Kiaccsl onepanuii HeueTko uMInkanuu. Kpurepun oneHKy HeYeTKON MMILTMKALINN.

4. OcHOBHBIE 33/1a4M CO3JaHMsl 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPaBUIIL.

5. OcHOBHBIE KOMIIOHEHTBI HEYETKMX MPOIYKLIHMOHHBIX MOJeel. BBenenue HeueTkocTu. Arperu-
pOBaHUE CTENEHW UCTUHHOCTH INPEANOCHIIOK IIPaBUil, OCHOBHBIC ONepanyvu. AKTUBU3aLNs 3aKJIIOYCHUN
IIpaBWJI, OCHOBHBIE ONEpalMU. AKKYMYJIMPOBAaHUE aKTHMBU3MPOBAHHBIX 3aKiItodeHUM npaswui. [Ipusene-
HUE K YEeTKOCTH, KJIacCupuKalus MeTo10B Aedaz3udukanuu. [lapamerpruyeckas onTuMHU3aIus KOHEUHOU
0a3bl HEYETKHUX MPaBUIL.

6. AnropuTmbl HeueTkoro BeiBoga: Mamaanu, Jlapcena, Llykamoro, Takaru—CyreHo. Annpokcu-
MallMOHHBIE CBOMCTBA HEYETKUX MPOLYKIIUOHHBIX MOJEIIEH.

OreHOYHBIE CPE/ICTBA IS TPOMEKYTOUHOM aTTecTaliu:

I[IpuMepbI BONPOCOB K IK3aMEHY MO TUCIUIIUHE:

1. Onpenenenne, o603HaUeHUE, CIIOCOOBI 33/1aHUS U IPUMEPHI HEYETKHX MHOKECTB.

2. OCHOBHBIC XapaKTEPUCTUKH HEUETKUX MHOXKECTB (HOCHTEIh HEUETKOTO MHOXECTBA, BBICOTA
HEYETKOT0 MHOXKECTBa, HOPMaJIbHOE U CyOHOPMAJIbHOE HEUETKOE MHOXKECTBO, YHUMOAAILHOE HEUETKOE
MHOKECTBO, TOYKA IMepexojia HEYSTKOTO MHOXKECTBA, PO HEUETKOTO MHOXKECTBA, CHHIJITOH ).

3. Heuerkoe mMHOXecTBO N-Tumna. MHOXECTBO o-ypoBHS. MoJyllb HEUETKOrO MHOXECTBa (CKa-
JIIPHASI MOIITHOCTH, OTHOCUTETbHASI MOIITHOCTH ).

4. CraHmapTHBIE OIEpalvy HaJ HEYeTKUMHU MHOXXECTBAMH, UX OMpeeleHus (PaBeHCTBO; BKITIO-
YCHHE; CTPOTOe BKIIFOUCHHE; JIOTIOJHEHHE; TIepecedeHre; 00beIMHCHNE; PA3HOCTh; TU3BIOHKTHBHAS CyM-
Ma; YeTKOe MHOKECTBO, OJKaiiliee K HEYETKOMY MHOXKECTBY; IEKapTOBO MPOU3BEIEHHUE HEUETKUX
MHOXECTB).

5. CBolicTBa CTaHIAPTHBIX OMepaluii HaJl HEYETKIMH MHOKECTBaMU (MHBOJIIOTUBHOCTh, KOMM Y-
TaTUBHOCTbH, aCCOIMATUBHOCTD, TUCTPHUOYTUBHOCTH, UJEMIIOTEHTHOCTD, IOTJIONIEHUE, TOKICCTBCHHOCTD,
3aKOH Jie¢ MopraHa, S5KBUBAICHTHOCTh, CHMMETpUYHAs pa3HOCTHAas hopMyIia).

6. PacmmpenHbie onepaiuy HaJl HEYETKUMH MHOKECTBAMH

e OTiepalliy JTOTIOTHEHHUSI HEUETKOTO MHOXKECTBA (CTaHIapTHOE HEYETKOEe TOMOIHEHHE, He-
4eTKoe JoToHeHue Srepa);

12
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e OTIepallii TIEPECEUCHHS] HEUETKUX MHOXECTB (CTAaHAAPTHOE HEYETKOE IMepeceueHue, He-
4yeTKoe nepeceueHue Srepa, anredpanueckas Npou3BeACHNE, TPAHUYHOE IPOU3BEACHUE, IpacTuyie-
CKOE MPOU3BE/ICHNE, A-CyMMa).

e oriepaliii OOBEIMHEHHSI HEUETKUX MHOXKECTB (CTaHIApPTHOE HEYETKOe OOBEIMHECHHE, He-
yeTkoe 00benuHenne Slrepa, anredpandyeckas CymMMa, TpaHHYHAs CyMMa, JpacTHYecKas cymma, A-
CyMMa).

7. Onepanuu OnpeeeHus CX0ICTBA/Pa3inyrs MKy HEYSTKUMHU MHOKECTBAMU (HeUeTKas pas-
HOCTh, TU3BIOHKTHUBHASI CyMMa, OTPaHUYCHHAsI Pa3HOCTbh, HECBSI3HASI CyMMa), OTIPEICIICHUS, IIPUMEPBI.

8. PaccTosiHMe MEXIy HEYETKUMU MHOXKECTBAMH (HEYETKOE XOMMHUHIOBO PACCTOSHHUE, OTHOCH-
TEJBHOE X3MMHUHTOBO PAaCCTOSIHUE, HEYETKOE SBKIUIOBO PACCTOSHUE, OTHOCHTEIBHOE JBKIUIOBO pac-
CTOSIHHE, HEUETKOE pacCTOsTHHEe MUHKOBCKOTO).

9. JlomoNHUTENbHBIC ONEepaluy Hall HEUSTKUMH MHOKECTBaMU (YMHOXKEHHE Ha YHCIIO, BO3BEIE-
HUE B CTEIICHb, KOHIICHTPUPOBAHUE, PACTSHKCHHE, BBITYKJIash KOMOWHAIINS).

10.  Omepanuu t- U S-HOPM HaJl HEYETKUMH MHO>KECTBAMU, OTIPEAETICHHS, CBOMCTBA, IPUMEPHI.
11.  Tloka3arenu pa3MBITOCTH HEYETKUX MHOXKECTB, X KIacCU(UKALUS, IPHMEPHI.
12. OmnpeneneHue U XapakTEPUCTUKHU HEUETKUX YUCEN (MHTEPBAJ a-ypPOBHS HEYETKOIO YMCIa,

HOCHUTEIb, YHUMOJAJIbHOE HEUYETKOE YHCIIO, TOJIEPAHTHOE HEYETKOE YMCIIO0, HEYETKHI HYJIb, HEYETKOE T10-
JIOKUTEIBHOE U OTPHULIATENILHOE YHCIIO).

13.  JlexoMIO3UIMs HEUYETKOTO YHCIIa.

14.  Omnepauuu HaJg HEYETKUMH YMCIAMU Ha OCHOBE MHTEPBaJIbHOrO MeTona. IlpuHimn HevyeT-
koro 00o6menus JI. 3age. Onepanuu Hajx HEYETKUMHU YMCIaMU Ha OCHOBE MPHUHIIMIIA HEUYETKOro 0000-
menud J1. 3azge.

15. TpeyrosibHbIC HEYETKHE YUCIIA (OTpEIeTICHUE, OTEepaIlii).

16. TpanenenaibHbple HEYSTKHE YUCTA (OTIPEIeTICHUE, OTIEPaIliH ).

17.  Heuerkwue uncna (L-R)-tuna (onpenenenue, onepaun).

18.  OmpeneneHuss U OCHOBHBIE TOHSITHUS HEUETKUX OTHOIICHUH. CrocoObl MpeicTaBlIeHUS
VHApHBIX 1 OMHAPHBIX HEYSTKUX OTHOMEHUH. OTHOIIEHUE (-YPOBHS HEYETKOTO OTHOIICHHSI.

19.  JlexoMmo3uIus, MPOEKIHs U HUIHHIPHYECKOE MPOJI0KEHUE HEUETKOTO OTHOIIICHUSI.

20. Ornepanuy HaJl HEYETKUMH OTHOIIECHUSIMU (00BEAMHEHHE; TIEPECCUCHHE; Are0panieckoe

IMPOU3BCACHUC, aJ'IFe6paI/I‘I€CKa$I CyMMa; JOIMOJIHCHUC, JU3BIOHKTUBHAA CyMMa, MHBCPCHA, YCTKOC OTHO-
MCHUC, Ommkariee K HCYCTKOMY OTHOLICHUIO; KOMIIO3ULIUA, Pa3HOBUAHOCTHU KOMHOSHHHﬁ).

21. CBolicTBa HEYETKUX YHAPHBIX OTHOLIEHUH (pedrieKCUBHOCTh, CHMMETPUYHOCTb, TPaH3U-
TUBHOCTB). TpaH3UTHBHOE 3aMbIKaHHE HEUETKUX YHAPHBIX OTHOIIECHHH.

22.  Hederkoe OTHOIIIEHHE YKBUBAJICHTHOCTH (OTpEIEICHUE, IPHUMEPHI).

23.  HeueTkoe OTHOIIEHHE CXO/CTBA (ONpeAeiIeHNe, IPUMEPHI).

24.  Hederkoe OTHOUICHHE MpeaNopsaka (onpeaeneHne, mpuMepsl). HeueTkoe oTHOIIEHHE T10-
pszka (ompenesneHue, IpuMepsl).

25.  Heuerkuii roMoMOp(H3M MEX1y HEYETKUMU YHAPHBIMUA OTHOIICHHUSIMHU.

26.  Heuetkue rpadpl. Pa3HOBHIHOCTH HEYETKHX TpadoB, UX XapaKTEPUCTUKU.

27. OrnpeneneHne HEYETKON NPOAYKIMOHHON Mozaenn. KOMIOHEHThI HEUETKUX MPOAYKIIMOH-
HBIX MOJEJIEH.

28. [Tpstmoit HeYeTKHUI BBIBOJ: IPABHIIO «HEUYETKHUI MOJyC MMOHEHC», 3Tarbl. OOpaTHbBIN HeueT-
KW BBIBOJI: TPaBUJIO «HEYETKUI MOJYC TOJIEHC), ITAIBI.

29. Kitacce! onepanuii HeueTkol uMImkanuu. Kpurepnn oneHkr HeYeTKONW NMITITUKALIH.

30.  OcHOBHBbIE 33J]auu CO3JaHMsI 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPABHIL.

31.  ®opmupoBaHHE HEYETKUX (TIPOCTHIX U COCTABHBIX) BHICKA3bIBAaHHUH B MPEANOCHIIKAX H 3a-
KJIFOUEHUSIX [TPaBUIL

32.  Knaccudukanus TMHTBHCTHYECKUX MTPOAYKITMOHHBIX ITPABHII.

33.  Krnaccudukanus HedeTKUX NMPOIYKIMOHHBIX MPABUJI C 3aKIIOUECHUSIMH B BHJI€ YETKUX 3HA-

YeHUH WK PYHKITUH.
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34,  Tunsl cTpykTyp 0a3bl HEYETKMX MNPOAYKIMOHHBIX mpaBua (SISO-, MISO-, MIMO-
CTPYKTYPBI).

35.  Cmoco0bl AeieHust IPOCTPAHCTBA MPEANOCHUIOK HEYETKHUX MPOIYKIIMOHHBIX MTPABUIL.

36.  KackagHoe coenuneHne 0a3 HEYETKUX MPOTYKIMOHHBIX MPABUIL.

37.  OO0ecrieyeHue MOJTHOTHI U HEMPOTUBOPEUUBOCTH 0a3bl HEUETKUX MPABUIL.

38.  OcHOBHBIC KOMITOHEHTHI HEUETKUX MPOTYKIIMOHHBIX MoJenel. BBenenune neuerkoctu. Ar-

perupoBaHue CTENEHN HCTHHHOCTU MPEANOCHIIOK MPAaBHJI, OCHOBHBIE ONEpaIlii. AKTUBU3AIUS 3aKIII0Ye-
HUI MpaBWJI, OCHOBHBIEC ONEpaliy. AKKYMYJIUPOBAHHE aKTHBU3UPOBAHHBIX 3aKJIIOYCHUH mpaBwi. [Ipu-
BEJICHHE K YETKOCTH, Kiaccudukanus MeToqoB nedazsudukanuu. [lapamerpuyeckas onTUMHU3ALUS KO-
HEYHOH 0a3bl HEYETKUX MPABUIL.

39.  AaropuTmbl HeueTKoro BbIBoja: Mawmpnanu, Jlapcena, ILlykamoro, Takaru—Cyreno. Arm-
IPOKCHMAIIMOHHBIE CBOMCTBA HEUETKHUX MPOIYKIIHOHHBIX MOJAEICH.

40. Omnpenenenne HEYETKUX HEHPOHHBIX MPOIYKIMOHHBIX ceTeil. Kimaccudukanms cmoco06oB
MHTETpaIii HEYETKUX MPOTYKIIMOHHBIX MOJIETICH ¢ HEHPOHHBIMU CETSIMHU.

41.  Heuerkue HeiponHbie npoaykiuonnsie cetu Tuna ANFIS (onmucanue, ctpykrypa, o0yue-
HUE).

42.  Hederkas HelipoHHAas MPOTYKIIMOHHAS ceTh Banra—MeHnpens (onvcanue, CTpyKTypa, 00y-
YeHUE).

43.  Heuerkas HeiipoHHas mpoxaykiuoHHas cetb Takarn—Cyreno—Kanra (ommcanue, CTpyKTYy-
pa, o0yueHue).

44,  Tloctpoenue GyHKIWN MPUHAIIICKHOCTH MPEANOCHUIOK U 3aKIIOYCHUH HEYETKUX MPOIYK-
LIMOHHBIX NPaBUJI Ha OCHOBE HEHPOHHBIX ceTeill. POpMUpOBaHKE MPEANIOCHIIIOK HEUETKUX IMPOAYKIIMOH-
HBIX IIpaBUJ HA OCHOBE HEHWPOHHBIX ceTe. POPMHUPOBAHME 3AKIIOYEHUM HEYETKHX IIPOLYKLIHMOHHBIX
IIPaBWJI HA OCHOBE HEUPOHHBIX CETEM.

45.  Pa3z0OueHue npocTpaHCTB BXOJHBIX MEPEMEHHBIX U (POPMHPOBAHHE MHOTOMEPHBIX (YHK-
LM IPUHAJIEKHOCTU IPEAIIOCHUIOK HA OCHOBE HEMPOHHBIX CETEMN.

46. OmnpeneneHne HEUYETKUX HEWPOHHBIX MPOAYKIMOHHBIX ceTei. Kiaccuduxamus crnocobos
MHTETrpalui HEYETKUX MPOYKIIMOHHBIX MOJIEIIEN ¢ HEHPOHHBIMU CETSAMMU.

47.  Hederkue HeiponHble npoaykiuonasie cetu Tuna ANFIS (onmucanue, ctpykrypa, o0Oyde-
HUE).

48.  Hederkas HelipoHHAas MPOYKIIMOHHAS ceTh Banra—MeHens (onvcanue, CTpyKTypa, 00y-
YEeHHE).

49.  Heuerkas HeiipoHHas mpoaykiuoHHas cetb Takarn—Cyreno—Kanra (ommcanue, CTpyKTy-
pa, oOyueHue).

50. Ilocrpoenne GpyHKIMI MPUHAISKHOCTH MPEANOCHIIOK M 3aKIIOYEHUI HEUETKUX TPOIYK-
LIMOHHBIX NPaBUJI HA OCHOBE HEHPOHHBIX ceTel. POpMUPOBAHNE MPEANOCHIIOK HEUETKUX MPOAYKIIUOH-
HBIX IIpaBUJ HA OCHOBE HEUPOHHBIX ceTeil. POpMHpPOBAHME 3aKIFOYEHUN HEYETKUX MPOJYKIHOHHBIX
IIPaBWJI HA OCHOBE HEUPOHHBIX CETEM.

51. Pa3Ouenue npocTpaHCTB BXOAHBIX NMEPEMEHHBIX M (OPMUPOBAHHE MHOTOMEPHBIX (PYHK-
LI IPUHAJIEKHOCTU IPEAIIOCHUIOK HA OCHOBE HEMPOHHBIX CETEH.

52. Ornpenenenre HEHPOHHBIX HEUETKUX ceTei. CrocoObl BBEJCHUS HEUETKOCTH B KOMIIOHEH-
Thl HEWPOHHBIX CETEM.

53. HelipoHHble HEUETKHE CETU C BBEACHUEM HEUETKOCTH B CTPYKTYpPY HEHpPOHHBIX cerel. He-
YETKUH MHOTOCJIOWHBIN IEPCENTPOH.

54. HeiiponHble HeueTKne CeTH Ha OCHOBE HeueTKHUX HeilpoHoB. OObiuHas (regular) HeilpoH-
Has HedeTkas ceTh. HeueTkue Heliponsl KBana n Kou.

55. HeiipoHHble HEUETKHE CETM HAa OCHOBE HEHWPOHOB, PEAIM3YIOIIMX HEUETKHE ONEpalvu.
Onpenenenue. [IpuMepsl HEHPOHOB, peANTU3YIOIIMX HEUETKUE ONEPALIUH.

56.  I'uOGpuaHbIi Helpo-HEUeTKUN KIaccu(puKaTop.

57.  [epeBbs ki1accupuKaIMK HA OCHOBE THOPHIHBIX HEHPOHHBIX HEYETKUX CETEH.
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58.  I'uOpumgHbIC HEWPOHHBIC HEUETKUE CETH IS pPeaTH3aI KOMIIO3UIIMOHHBIX TIPABHII BHIBO-
na.

59.  I'uOpumHbIC HEHPOHHBIC HEYETKHUE CETH /ISl U3BIICUCHUS HEUSTKUX MTPABUII U3 JTAHHBIX.

60. Heuerkas accounatuBHas namsath b. Kocko.

61. ANTOPHUTM MOCTETIEHHO BO3PACTAIONIETO pa30nueHUS.

62. OOyueHne HEHPOHHBIX HEYETKUX ceTel. Kimaccudukarus moaxoaoB K 00y4eHH0 HeHpoH-
HBIX HEYETKUX CETEM.

63. OOydeHue HEHPOHHBIX HEYETKUX CETEl Ha OCHOBE ajJropuT™Ma ¢ 0OpaTHBIM paclpocTpaHe-
HUEM OIITUOKH.

64. OOydeHue HEMPOHHBIX HEUETKHUX CETEH ¢ HEUETKUMHU BXOJAaMH U BBIXOJAMH U UYETKUMHU
BECOBBIMH KOA(PHUIIMEHTAMH.

65. Ncnonb3oBaHne HEYETKUX MPOAYKIIMOHHBIX ceTeil B HelpoHHbIX ceTsax. CANFIS-ceTs.

66.  3HaKOBBIC KOTHUTHBHBIC KapThl (OMpeIeTeHIe, TOCTPOCHUE, PEIIaeMbIC 3a]]a4H, Pa3BUTHE

3HAKOBBIX KOTHUTHBHBIX KapT). HeueTkue xornutuBHbie KapThl b. Kocko (ompenenenue, moctpoeHue,
MOJICJIb IMHAMUKH, PEIIaeMbIC 3a7a4H ).

67. Heuetkne xorHutuBHbIC KapThl B. CuioBa (ompeaeieHue, MOCTPOCHUE, CHCTEMHBIC Xa-
PaKTEPHUCTUKH, PEIIAEMBIC 33]Ia4H).

68. Heuerkue cern Ilerpu. Onpenenenue. Knaccudukanus. 3agaum, permaeMbie ¢ UCIOJIB30-
BaHUEM HeueTKux cereit [letpu.

69. Heuetkue OaiiecoBckue ceT (ompeeneHue, crnocoObl BBEACHUS HEUYETKOCTH B OaiiecoB-
CKHE CETHU, HeUETKOe 0aileCOBO MPABUJIO).

70. Heuerkue cutyanmonnsie cetu. Onpenenenue. [IpencraBieHne HeYeTKONW cUTyallMu. 3a-

JTa4M, perraeMbi€ ¢ UCIIOIb30BAHUEM HEUETKUX CUTYAI[MOHHBIX CETEH.

B ¢unmmane ucnonp3yercs cuctemMa ¢ TPaAUIIMOHHOW IIKAJIOW OIEHOK — "oTiauyHo", "Xopormo",
"ynoBAETBOPUTENHHO", "HEYMOBIETBOPUTENbHO", "3auTeHo0", "He 3auTeHo" (manee - mATUOANIBHAS CH-
cTema).

dopma NpOMEKYTOYHON aTTECTALMH 10 HACTOSIIEH TUCIUILINHE — IK3aMeH.

[TpuMeHsieMble KPUTEPUU OICHWBAHUS IO JUCIUIUIMHAM (B COOTBETCTBHH C WHCTPYKTUBHBIM
nuceMoM HIY MDU ot 14 mast 2012 roma Ne U-23):

Onenka Kputepuu onieHKu pe3ynbTaToB
10 TUCLH- 00y4YeHMs 10 JUCLUIUINHE
TUIMHE
«oTnu4HO»/ | BeicTaBisercs oOyuaromemycs, oOHapyKUBILIEMY BCECTOPOHHEE, CUCTEMAaTUYeCKoe U
«3a4TEHO rI1y0OKO€ 3HaHUE MaTepUaioB M3YYEHHOMN NUCHUIUIMHBI, YMEHHE CBOOOIHO BBINOIHSITh
(oTnm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE POrPAMMOM, YCBOMBIIMIA OCHOBHYIO U 3HAKOMBIN C J0-
«3a4TEHO» MOJIHUTENILHON JINTEpaTypoil, peKOMEH0BaHHOI paboyeil mporpaMMoi AUCIMITIIUHBL

MPOSIBUBIIIEMY TBOPYECKUE CIIOCOOHOCTH B MOHUMAHUU, U3TI0KEHUHU U UCIIOJIB30BaHUN
MaTepHaJIOB M3YYCHHOW MUCHIUILIMHBI, 0€3ylpeyHO OTBETHBIIEMY HE TOJBKO Ha BO-
mpockl OmiieTa, HO ¥ Ha JIOTOJHHUTENIbHBIE BOMPOCHI B paMKax pabodeil mporpaMMbl
JACIIUIUIMHBI, MPAaBUJIBHO BBIMOJHUBIIEMY MpaKTHUYECKOE 3a1anne. OleHKa Mo IUCIU-
TUTMHE BBICTABIIIOTCS 00YJarOIIEMYCs C YIETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennum, 3akperni€éHHbIe 3a TUCHUILUIMHON, cPOPMUPOBAHBI Ha YPOBHE — «3Ta-
JIOHHBIN.
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Orenka
10 AUCIH-
[UIAHE

Kpurepuu onieHKH pe3ysbTaToB
00y4yeHMs 10 JUCLUIUINHE

«XOpOoII0Y/
«3a4TEHO
(xoporo)y»/
«324TEHOY

BrictaBnsercs oOyuaroniemycs, oOHapyKUBIIEMY MOJHOE 3HAHHWE MaTepuaia U3y4eH-
HOUW JHMCUUIUIMHBI, YCIICIIHO BBITOJIHAIOLIIEMY PEAYCMOTPEHHBIEC 3a1aHuUsA, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAHHYIO padouell MporpaMMoil JAUCHHUILIHHBL;
MOKAa3aBUIEMY CUCTEMATUUYECKUN XapaKTep 3HAHUM 10 JUCLUMIUIMHE, OTBETUBIIEMY HA
BCE BOINPOCHI OWJIETa, MPABUILHO BBINOJIHUBIINN MPAKTUYECKOE 3a/laHue, HO JOIY-
CTUBIIHIA TIPU 3TOM HENPHHIMITUATBHBIC OoImuOKku. OTeHKA M0 JUCIUILTNHE BBHICTABIIS-
I0TCsl 00yUarolemMycs ¢ yu€ToM pe3yJIbTaTOB TEKYIIEro KOHTPOJIS.

KomneTeHnun, 3akperui€éHHbIe 32 NUCIUIUIMHON, CDOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBIN.

«YIOBIIETBO-
PUTEITBHOY/
«3a4TEHO
(ynoBneTBo-
PUTETBHO)»/
«3aUTCHO

BricTaBmsiercs oOydaromeMycsi, 0OHapyKUBIIEMY 3HAHHWE MaTepuaia U3y4eHHOU Juc-
[UIUIMHBI B 00beMe, HEOOXOAMMOM Ui JaibHeHiel yuedbl u mpeacTosieil padboTsl
10 MPOQECCHH, CIPABJISIFOIIEMYCSI C BBITIOJTHEHUEM 3a/IaHHUI, 3HAKOMOMY C OCHOBHOM
JUTEepPaTypoOid, pEKOMEHI0BaHHOM paboueil mporpaMMoil JUCHUILTUHBL, JONYCTUBLIEMY
MOTPEITHOCTh B OTBETE HA TEOPETUYCCKUE BOMPOCHI W/WIIH MPH BBITOJHEHUHU TIPAKTH-
YecKUX 3a/JlaHui, HO 0o0NafaronieMy HEOOXOTUMBIMHU 3HAHUSMH IS UX YCTpaHEHUs
MOJT PYKOBOJICTBOM TIpEIojaBarens, OO0 HENMPAaBWILHO BBHITIOJHUBIIEMY MpPaKTHYC-
CKO€ 3aJlaHKe, HO 10 YKa3aHUIO MpernoaBaTelis BHIIOTHUBIIEMY APYTUe MPaKTHUYECKHE
3a/IaHMS U3 TOTO K€ pasjiesa JUCIUIUINHBL..

Komnerenmuu, 3akperi€HHbIe 3a TUCHUIUIMHON, chOpMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYIIOBJIC-
TBOPUTEIIb-
HOY/ HE 3a-
YTEHO

BrictaBnsercs oOydaronieMycsi, 0OHapyKUBILIEMY Cephe3HbIE MPOOENbI B 3HAHUSIX OC-
HOBHOI'O MaTcpualia I/13yT~I€HH0ﬁ AUCHUIUIMHBI, IOOMYCTHBUHICMY IPHUHIOUIIMAJIBHBIC
OIIMOKY B BBITIOJIHEHUU 33/IaHUI, HE OTBETHUBILIEMY Ha BCE BOMPOCHI OHIIeTa U JOMOJ-
HUTCJIBHBIC BOIIPOCHI U HCIIPABUJIIBHO BBIITOJTHHUBHICMY ITPAKTUYCCKOC 3aJaHNC (Henpa-
BUJILHOE BBINIOJHEHUE TOJIBKO MPAKTHUUECKOTO 3aJlaHUsl HE SBISIETCS OJHO3HAYHOU
MIPUYMHON JIJIs1 BBICTABJICHUSI OLICHKU «HEYIOBJIETBOPHUTENIHHOY). Kak mpaBuiio, oleHka
«HEYIOBIETBOPUTENIBHO CTABUTCS CTYACHTaM, KOTOPHIE HE MOTYT MPOJIOJDKUTH 00yue-
HUEe 10 00pa3oBaTeNbHON MporpaMMme 0e3 JOMOTHUTEIBHBIX 3aHATHM MO COOTBETCTBY-
foleit nucnuruinae. OLeHKa Mo TUCIUIUIMHE BBICTABIAIOTCS 00YyJaromeMycs ¢ y4éToM
pe3yJabTAaTOB TEKYIIETO KOHTPOJIS.

KomneTeHiu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 32 TUCIUILTNHON, HEe cHOpMHU-
pOBaHLIL.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJINHBI
Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000Py10BaHHE

Y4yeOHast ayaAuTOpHsl )i MPOBEACHUS 3aHATUH CEMUHAPCKOTO THIA, TPYIIOBBIX U HHIWBUYab-
HBIX KOHCYJIBTAIIMH, TEKYIETO KOHTPOJIS U MPOMEKYTOYHOH aTTecTallii, OCHAIICHHAS:

- CICNHUATU3UPOBAHHON MeEOEeINbl0; HOCKOH ayIUTOPHOH; JEMOHCTPAMOHHBIM O0OPYIOBAHHEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPECHOCHBIM (CTAIlMOHAPHBIM) TTPOSKTOPOM

YueOHas aynmuTopusi sl 1TaOOpaTOPHBIX padOT, BHITOIHIEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
IIICHHAS

- CHCNUATM3UPOBAHHON MeOeNbI0; TOCKOH ayTUTOPHOMN; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C TIOJI-
kimoueHueM k cetu "MaTepHeT" u noctynom B DUOC dunmana.

Jiis caMoCTOATENbHOM padOThl 0OYYAIOUIMXCS O AMCHUIUIMHE HCIIOJB3YETCS TMOMEUICHHEe IS
CaMOCTOSITENTLHOM paboThl 00YYAIOIINXCS, OCHAIIEHHOE:

- CIICLUATM3UPOBAHHON MEOEIbI0; TOCKOW ayIUTOPHOM; MEePCOHAIBHBIM KOMITBIOTEPAMH C TIOJI-
kimtoueHueM k cetu "MuatepHet" u noctynom B UOC dunuana.

IIporpammuoe odecnevyenue

[Tpu npoBeeHNH MPAaKTUIECKUX M Ja00PATOPHBIX paOdOT MPETyCMaTPUBACTCS HCIIOIB30-
BaHUE MEPCOHAIBHBIX KOMITBIOTEPOB, OCHAIIEHHBIX HEOOXOAUMbIM KOMIUIEKTOM JIMIICH3UOHHOTO
MIPOrPaMMHOTO OOeCTIeUeHUs: TporpaMMbl ootero HazHadenus: Microsoft Office (Word, Excel),

MatLab; a Tak»e OTKPBITBIM IIPOrPAMMHBIM 00€CIICUEHHEM: SKOHOMETPHUIECKUI TaKEeT IPOrpaMM
Gretl.
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8. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJISA JINIY
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbsA U UHBAJINIOB

B xone peanuzanuy TUCHMIUIMHBI UCIIOIB3YIOTCS CIEAYIOUINE JOMOJHUTEIbHBIE METOIBI 00yUe-
HUS, TEKYLLEro KOHTPOJIs YCIIEBAEMOCTH M NMPOMEXKYTOYHOH aTTecTaluy 00y4aroluxcs B 3aBUCUMOCTH
OT UX UHJIUBUYaJIbHBIX OCOOEHHOCTEMN:

JJIS CJIeTIBIX M CJIA00BHASIIIMX:

- KN 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEPA
CO CIELUAIN3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

- IUCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMATU3UPOBAHHBIM IIPOTrPaAMMHBIM
obecreyeHrneM, Uik MOTyT ObITh 3aMEHEHbl YCTHBIM OTBETOM;

- obecrnieurBaeTCsl MHAUBUIyAIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jirokc;

- JUIsl BBIIIOJIHEHHUS 3aJJaHUs IIPU HEOOXOJMMOCTH MIPEJOCTABIISETCS YBEIMUMBALIOIIEE YCTPOHCTBO;
BO3MO>KHO TaKe UCII0JIb30BAHUE COOCTBEHHBIX YBEJIMYHMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJJaHNs O(POPMIISIOTCS YBETMUEHHBIM HIPUPTOM;

- DK3aMeH W 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCBMEHHOH (opme Ha
KOMIIBIOTEpE.

AJIS TIIYXHX U ¢J1200C/IbIIIALINX:

- JIEKIIMU O(POPMIISIOTCS B BUJIE FIEKTPOHHOTO JJOKYMEHTA;

- MUCHbMEHHBIC 3aJIaHUS BBITTOJIHSAIOTCS Ha KOMITBIOTEPE B IICBMEHHOU (opMme;

- 9K3aMeH U 3a4€T MMPOBOJAATCS B MUCbMEHHOM (hopMe Ha KOMIBIOTEpPE; BO3MOKHO IPOBE/ICHUE B
(dbopMe TecTHpOBaHMUS.

JJIS1 JIML ¢ HAPYLIEHUSIMH ONIOPHO-ABUIaTeIbHOI0 annapara:

- JIeKIMHU 0(OPMIISIIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO KOMIIBIOTEPA
CO CNELUAIN3UPOBAHHBIM POTrPAMMHBIM 00ECTIEYEHHEM;

- IUCbMEHHBIE 3aJJaHUs BBIOJIHAIOTCS HA KOMIIbIOTEPE CO CHELMATU3UPOBAHHBIM MPOTrPaMMHBIM
obOecrnieucHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOH (hopMe WM BBINOJHSIOTCS B NMUCbMEHHON (opme Ha
KOMIIBIOTEPE;

- UCIIOJIB3YETCs crennanbHas yuebHas ayautopus 1uid aun ¢ JIOB3 — ayn. 106 rimaBHoro yuebHo-
ro kopmyca 1o aapecy 214013, r. CMoyieHCK, DHepreTH4YecKuil p-1, 1.1, 371aHre SHePreTHUYEeCKOro MH-
cTuTyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH MPEyCMAaTPUBAETCS YBEIMUEHNE BPEMEHH IS ITOJITOTOBKH OTBETA.

[Tponienypa mpoBeAeHUs NPOMEXYTOUYHOM arTecTaluu A OOydarolIMXcs YCTaHABJIMBACTCS C
y4€TOM UX WHIUBUAYAIbHBIX MCUXOPHU3NYECKUX ocoOeHHocTel. IIpomexkyTouHas arrecTanusi MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHMM MPOLEAYpPhl OLIEHWBAHUS pE3YJAbTaTOB OOY4YEHHUS MperycMaTpUBaeTCs
HCTOJIb30BaHUE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBA3M C WHAMBHUIYAIbHBIMU OCOOEHHOCTSMHU
oOyJarommxcsi. ITU CpelCcTBa MOTYT OBbITh MpPENOCTaBIIEHbl (UINAIOM, WJIM MOTYT HCIOJb30BaThCs
COOCTBEHHBIE TEXHHUUYECKUE CPEJICTBA.

[IpoBenenue mpouenypbl OIEHUBAHHS PE3YIbTAaTOB OOyYEHHS JIOMYCKAETCS C UCIOJIb30BaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

Ob6ecnieunBaeTcs A0CTYNl K HHGPOPMALMOHHBIM U 0udauorpaguyeckum pecypcam B cetu UH-
TepHeT JUIs KaxKJ0ro odyuatomierocs B (opmax, aJanTUPOBAHHBIX K OTPAHUYECHUSM UX 37J0POBbS U BOC-
NpUATHS UHDOpPMALIUHU:

AJIS1 CJIeNBbIX M CJIa00BHASIIINX

- B [Ie4aTHOM (hopMe YBETMUEHHBIM IIPUPTOM;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;
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- B hopme aynuodaiina.

A TJIYXHX U CJIa00CTbIIIAIIHX:

- B Ie4aTHOH opMme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

AJIs1 00yYAIOUIMXCS ¢ HAPYLIEHUSIMU ONIOPHO-/IBUTaTeJILHOTO annapara:
- B Ie4aTHo# dopme;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayauodaiina.

9. YYEBHO-METOANMYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE
JUCIHUIIVIMHBI

OcHoBHas JiMTEepatypa.

1. ®enynoB A.C., bopucos B.B., 3epaoB M.M., Meroaunueckne yka3aHus K 1a00OpaTopHBIM pado-
TaM 1o Kypcy «Heuetkue momenu u cetu». — Cmonenck: PUO ¢unmana T'OYBIIO «MOU(TY)» B T.
Cwmonencke, 2009. — 72 ¢. (50 3k3.)
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no kypcy «Hederkne monenu u cetu». — Cmonenck: PO ¢ummana FOYBIIO «MOU(TY)» B 1. Cmo-
nencke, 2009. — 63 c. (50 3x3.)

Cnmcok aBTOPCKHUX METOANYECKHUX Pa3padoToK.

1. Bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBBI HeueTkol MareMaTukH. YacTh 1. OCHOBBI
TEOPUH HEYETKUX MHOXECTB. YueOHoe mocobue no aucuuruie «Hedetkue monenu u cetn» [Tekcr]:
yuebHoe nocobue. — Cmonenck: PUO dunmana MOU B r. Cmonencke, 2013. — 72 ¢. (100 3x3.)

2. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTkoM MaTeMaTuku. Yacth 2. OCHOBBI
HedyeTkol apudmeruku. YuebHoe nmocobue no aucuuminHe «Hedyerkue monenu u cetu» [Tekcer]: yueO-
Hoe nocobue. — Cmonenck: PUO pummana MOU B r. Cmonencke, 2013. — 52 ¢. (100 sk3.)

3. bopucos B.B., ®enynos A.C., 3eppoB M.M. OcHoBbI HeueTkol MaTemMaTUKH. YacTh 3. OCHOBBI
TEOPUH HEUETKHX OTHOILIEHUU. YueOHoe mocobue no nucuumuinae «Hederkue monenu u cetn» [ Tekcr]:
yuebHoe nocobue. — Cmonenck: PUO dunmana MOU B 1. Cmonencke, 2013. — 84 ¢. (100 7x3.)

4. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTkol MaTeMaTuku. Yacts 4. OCHOBBI
HEYETKOr0 JIOTHYECKOTO BBIBOJA. YueOHOoe Mmocobue mo auciuruinHe «Hederkume Momenu u ceTH»
[Tekct]: yaueObnoe mocobue. — Cmonenck: PUO ¢unnana MOU B . Cmonencke, 2014. — 102 c. (100 sk3.)

5. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHOBBI TeOpuM HeueTKHX MHOXkecTB. Cepus «Oc-
HOBBI HeueTKoW MaTteMatuku». Kaura 1. YueObnoe nmocobue mis By30B. — M.: ['opsiuas nuHus—Tenexom,
2014. — 88 c. (2 7x3.)

6. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBbl HeueTkoll apupmeTuku. Cepust «OCHOBBI
HeueTKo Matematukny». Knura 2. YuebHoe nocobue aiist By3oB. — M.: ['opsiuas nunus—Tenekom, 2014, —
98 c. (2 7x3.)

7. bopucos B.B., ®enynoB A.C., 3eppoB M.M. OcHOBBI Teopuu HedeTKux OTHoueHuiu. Cepus
«OcHOBBI HedeTkoi MaTematuku». Kuura 3. YyeOHoe mocobue st By30B. — M.: I'opsuas nuHuUs—
Tenexom, 2014. — 86 c. (2 3k3.)

8. bopucos B.B., ®enynor A.C., 3epaoB M.M. OCHOBBI HEUETKOTO JIOTHYECKOTO BbIBOJA. Cepus
«OcHOBBI HedeTkoi MaTematukuy. Kuura 4. YyeOHoe mocoOue s By30B. — M.: ['opsuas nuHUs—
Tenexom, 2014. — 122 c. (2 7k3.)

9. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHOBBI THOpUIM3aLIUK HEYeTKUX Mozenel. Cepust
«OcHOBBI HedeTkol MaTematuku». Kuura 9. YueOHoe mocobue st By30B. — M.: I'opsuas nuHus—
Tenexom, 2017. — 100 c. (2 7k3.)

9. bopucos B. B., Kpyrnos B. B., ®enynoB A. C. HeueTkre MoJIenn U CETU. 2-€ U3]l. CTEPEOTHI. —
M.: Topsiuas nunus — Tenexom, 2012. — 284 c. (2 7k3.)
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