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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUAITJIMHbI

Ileab ocBOEHMS AMCLUMIUIMHBL MOJArOTOBKA OOYyYaroIIMXCs K Hay4HO-HCCIIEI0BAaTEIbCKOM, MPo-
eKTHOH JeATeNbHOCTU N0 HampasieHuto noarotoBku 09.03.01 «MudopmaTika M BEIYUCIUTENbHAS TEX-
HUKa» MOCPEACTBOM OOeCIeueHHs 3TanoB (pOpMHpPOBaHUs KoMOeTeHuui, npexycMorpeHHsix ®I'OC, B
4acTH NIPEICTAaBICHHBIX HUXKE 3HAHUM, YMEHUI U HABBIKOB.

3agaum: u3yyeHue MOHATUHHOIO annapara JUCLUIUIMHBL, OCHOBHBIX TEOPETUYECKHUX MOJIOKEHHM
1 METOJI0B, IPUBUTHE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUH JJIs PELIEHUS IPAKTUUECKUX 3a/1ay.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucnunnuna OCHOBBI HEYETKOTO JIOTUYECKOT0 BBIBOJIa  OTHOCUTCA K 4yacTu B mukia bl k
BapHaTHBHOW MO BBIOOPY 0Opa30BaTeIbHOW MPOrpaMMbl MOATOTOBKH OakalaBpoB Mo mporpamme «Bbl-
YHUCIIUTEIbHBIE MAIIMHBI, KOMIUICKCBI, CHCTEMBI M ceTH» HampasicHus «H(opMaTika W BEIYACIUTEIb-
Hasl TEXHUKA.

Jlist w3ydeHusl JaHHOW JWCIMILIUHBI HEOOXOMWMBI 3HAHUS, YMCHUS W HAaBBIKU, (HOpPMHpYEMBIE
MPEIIECTBYIOMUMU JUCIUTITTHAMHU:

b1.B.12 «OcHOBBI TEOpUU YIIPABICHUSY;

b1.B.JIB.04.01 «MeTtoapl aHanu3a JaHHBIX),

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

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

b1.B.10 «MoaenupoBanuey;

b1.B./IB.02.01 «/MckyccTBEHHBIE HEPOHHBIE CETHY.

[lepedyenpr moCHeqyONUX AUCIUILUIMH, JJII KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U HABBIKH,
(dbopMupyeMble TaHHOW JUCIUILTHHOMN:

b1.B.JIB.05.01 «OcHOBBI TEOpUU HAJIEHKHOCTHY;

b1.B./IB.05.02 «HanexxHOCTh M AMArHOCTUKA TEXHUYECKUX CPENICTBY;

b2.B.03(H) «HayuHo-uccnenoBarenbckas padboTa;

b2.B.04(I1n) «IIpeaaumniaoMHas mpakTHKa;

Bb3.01 «IToaroroBka k 3alMTe U 3aIIUTa BHITYCKHON KBATH(UKAIIMOHHON PaOOThD».

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI
OcBoeHue JUCHUIUIMHBI HalpaBieHO Ha (OpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIIETEHIIMNA B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nannomy Hanpasienuto noarotoku 09.03.01 «Mudopmaruka
Y BBIYMCIIUTENbHAS TEXHUKA:
IlepeyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00yUEeHHS M0 JUCHMILIMHE (MOIYJII0), COOTHECEHHbIX
¢ MHAUKATOPAMH I0CTHKEHUsI KOMIIeTeH M

Komnerenuus NuaukaTopsl 10CTH- Pe3yabTaThl 00yuyeHus
JKEHH S KOMIIeTeHI il

[1K-2. CniocobeH Bna- [K-2 3Haer: OCHOBHBIE METO/bI Hay4YHO-
JeTh KYJbTYypOi Hay4- HCCJIEIOBATENbCKOM 1€ATEIbHOCTH;
HOT'O MCCJIEI0BAHUs B VYMeeT: BBIIENATh U CUCTEMATU3UPOBATH OCHOB-
o0JacTu Hay4HOI crie- HBIE UJIE B HAYYHBIX TEKCTaX, OIICHUBAThH TMOCTY-
LUAJTBHOCTH, B TOM narIy HHPOpMAIHMIO, HE3aBUCUMO OT HCTOY-
YHUCJIE UCTIOJIb30BaHUEM HUKa, HU30eraTb aBTOMATHYECKOTO MPUMEHEHHUS
HOBeHImux nHPOopMa- CTaHAAPTHBIX POPMYI IIPU PELICHUH 3a/1a4;
[IHOHHO- Braneet: naBeikamu cOopa, aHanmsa nHpopMa-
KOMMYHHUKAIIMOHHBIX I[[UU TI0 UCCIICIOBAHHIO, HABBIKAMU BEIOOPA METO-
TEXHOJIOTH JIOB PELICHHUs 3374 UCCIAEIOBAHUS.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

Ceccus 3 Hroro 3a kypc
AKaJIeMHUUCCKHIX YacoB AKaJIeMUYCCKHIX YaCOB 3.e.
MNupexc HaumenoBanue Kou- Kon-
- | 3. -
Tpomk | Beero Ko Jlex | Jlad | IIp | KPIT | CP Ko TpoIk | Bcero Ko Jlex | Jlad | IIp | KPIT | CP Ko Bcero
TaKT. TPOJIb TaKT. TPOJIb
b1.B.JIB. | Ochnogbl Heuemko2eo Dk 6) 3
01.02 JI02UUECK020 8blB00A PI'P 180 16 8 4 4 155 9 PI'P e 16 8 4 4 155 i >

OBO3HAYEHUAA:

Buabl npoMexyTO4YHOM aTTecTAMU (BUIABI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OILEHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTakTHas paboTa 00yJaroIIMUXCs C MPENOIaBaATENIEeM;
JIek. — IEKITMOHHBIC 3aHITHUS;

JIa6.— maboparopHbie pabOTHI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBas paboTa (KypcoBOi IPOEKT);

PI'P — pacuerHo-rpaduyeckas padbora (pedepar);

CP — camocTosTenpHas paboTa CTYJEHTOB;

3.€.— 00BbEM JUCIUILINHBI B 3aYCTHBIX CIMHUIIAX.
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Copep:xanue AUCHUIINHBI
Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHNE
1 JICKIIMOHHbIE 3aHATHUS B OCEHHEM cemecTpe 4 IIT. 1o 2 yaca:

1.1. Ilonamue cucmemvl. Knaccugpurayus u xapaxmepucmuxa cucmem. Ilonamue u onpede-
qenusi cucmemol. OCHOBHbIE NOHAMUA U Onpedeienus meopuu muodcecms. Onpeodenenue u 0060-
3Hauenue mHodxcecmea. Ocnoguvie onepayuu Haod muodxcecmseamu. Ceolicmea onepayuti Hao
mHodcecmeamu. OCHOBHbIE NOHAMUSA U ONpedeNeHUs meopuu Heuemkux MHoxcecms. Onpeoene-
Hue u 0003HaueHue neuemrko2o Muodcecmea. Cnocoovl 3adanus neuemkux MHoxcecms. Ochog-
Hble XapaKkmepucmuky Hedemxux MHONCecms.

1.2.  Onpedenenue u xapakmepucmuku Heyemkux yucein. Onepayuu Hao HeUemKUMU YUCTAMU
Ha 0cHOBe UHMep8anbHo20 Memooa. Onepayuu Hao HeuemKUMU YUCIAMU HA OCHO8e NPUHYUNA
Heuemko2o 000owenus JI. 3ade. Onpedenenust, munvl u cnOCoObL NPEOCMABIeHUsL HeYeMKUX OM-
HoweHull. Tunvl newemkux omuowternuii. Cnocobwl npedcmasnenus Heuemkux omuoutenui. Oc-
HosHble nonamus. Onepayuu Hao neyemkumu omuowenuamu. Ceoticmea HeuemKux YHapHoix
omuowenutl. Heuemxue npooykyuonusie mooenu. Onpedenenue, KOMNOHEHMbL He4emKUx npo-
OyKkyuorHwvlx mooeneu. Cxemvl Heyemkoeo 6v1600a. Coz0anue 6azvl HeuemKux nPOOYKYUOHHBIX
npasui. Beedenue neuemkocmu. Aepecuposanue cmeneHeti UCMUHHOCIU HeYeMKUX GblCKA3blEA-
HUI NPeOnOCHLIOK NO KAHCOOMY NPABULY. AKmususayus 3axkaodeHutl npasuil. AKKymyauposanue
AKMuBU3UPOBAHHBIX 3aKiouenull npasun Ilpusedenue k yemkocmu. Ilapamempuyeckas onmu-
MU3ayusi KOHeYyHoU 6a3bl HeYemKUX nPasu.

1.3.  Conocmasnenue unmenniekmyaibHulx mexuono2uii (mooeneii). OcHo8Hble HaNPAasIeHUs.
paseumusi Heuemkux mexrono2uti. OcHoGHble Hanpasienus pa3eumus Hetipocemesblx MexHol0-
eutl. Knaccugurxayus neuemxux HetipOHHbIX NPOOYKYUOHHBIX Modenel. Heuemkue neliponHvle
NPOOYKYUOHHBLE CemU C NApaAMempuyecKol onmumuzayueri npasu Ha 0CHO8e alc0pUmmos ooy-
yenus. Heuemxkue netiponnvie npooykyuonnvie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).

1.4.  Knaccughuxayus netiponnvix Hewemxux mooeneil. Hetiponnvie Heuemxue cemu ¢ 66e0eHU-
em Hewemkocmu 6 cmpykmypy. Heliponunvle neuemkue cemu ¢ HaoeneHuem HetipOHO8 HeuemKo-
cmbio. Heliponnvie neuemkue cemu Ha OCHO8e HEUPOHO8, peanu3yrouux HeyemKue onepayuu.
Heitiponwl, peanuzyiowue neuemxue onepayuu. Tunst npod1emMHo-opueHmupo8anHulX HeuemxKux
mooeneu. Heuemkue oyenounvie modenu. Heuemkue baiiecoeckue cemu.

2 | maGopaTopHble pabOTHI B OCEHHEM CEMECTpe 2 HIT. o 2 yaca:

2.1. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemvr MATLAB. O3na-
Komaenue ¢ peoakmopom FIS na oemoncmpayuonnom npumepe. Paboma c FIS-cmpyxmypamu 6
pamkax Fuzzy Logic Toolbox cucmemvt MATLAB. Bvluucnenue pe3yiomama j102utieckoeo 8blo-
oa.

2.2. [locmpoenue Heuemkoli npoOYyKyuoHHou mooenu cpeocmseamu Fuzzy Logic Toolbox cucme-
mot MATLAB. Obyuenue newemxou npoOyKyuouHot mooenu ¢ ucnoavsosanuem ANFIS-mooenu
cpedocmeamu Fuzzy Logic Toolbox cucmemvr MATLAB. Ananu3 annpoxkcumayuoHHbIX C80UCME
Heuemkol npooyKyuoHHou mooeau cpeocmeamu Fuzzy Logic Toolbox cucmemvr MATLAB.

3 MPAKTUYECKHE 3aHITHUS B OCCHHEM CeMeCTpe 2 IIT. 1o 2 Jaca:

3.1. Knaccugpuxayus cucmem. Knaccuguxayus mooeneii cucmem. Cmanoapmusie onepayuu Hao
Heuemkumu mMHodxcecmeamu. Ceolicmea cmaHOapmHuIX Onepayuil Hao HewemKUMU MHOHCECEa-
mu. Heuemkue mpeyzonvhule yucna. Heuemxue mpaneyeuoanvmule yucaa. Pasnosuonocmu ne-
YEeMKUX YHAPHBIX OMHOUleHUN (IKBUBANEHMHOCMU, HEIKBUBATIEHMHOCMU, CXOOCMBA, PA3IUYUs,
npeonopsoka, nopsoxa. Heuemxue mopgusmvl mesrcoy nevemrxumu omuoutenuamu. « Pacnpocmpa-
HeHue» HeuemKoCmU HeuemKo20 MHOMCECMBA C UCNONb308AHUEM OUHAPHBIX OMHOUWEHUIL.

3.2. Aneopummbvl npsamo20 Heyuemro2o npoOyKyuoHHo2o evleooa (Mamoanu, Jlapcena, Llyxamomo,
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Cyesno 0-e0 nopsioka, Takaeu—Cyesno). AnnpoxcumayuonHvle C6OUCMBA HEYEMKUX NPOOYKYUOH-
HbIX MoOenell U aneOpummos 6b1600a Ha ux ochoge. OcHo8Hble HANPABIEHUs PA3GUMUSL MEXHOIL0-
2Utl IBONIIOYUOHHO20 MoOenuposanus Memoowvl 2ubpuousayuy UHMeEIIeKMY albHbIX MEeXHOL02UL
(mooenet). Heuemxas netiponnas npooykyuonnas cemov Banea—Menoens. Heuemxas netiponnas
npooykyuonuasn cemo Taxaeu—Cyesano—Karnea. Heuemxkue netipornvie npooyKyuoHHvle cemu ¢ pea-
JU3AYUL KOMIOHEHO8 HA OCHOGE Heupocemesoli mexHoio2uu. Paznosuonocmu HetpoHHbIX Heduent-
KUX cemeti Ha OCHOBe HeLPOHO8, peau3ylouux HeyemKue onepayuu. Heupo-Heuemxue Kiaccugpu-
KAmopbwl, HellpoHHble HeuemKue cemu 0Ji 0epesbes KIaCCUuGuKayuu, HetipoHnbvle HedemKue cemu
0151 KOMNO3UYUOHHBIX NPABUJL 8b1800A; HEUPOHHbIE HeYemKUe cemu O U3GlleYeHUs NPasui u3 OaH-
Hoix. Heuemxue cemu [lempu. Heuemkue cumyayuonnvle cemu.

4 | PacuerHo-rpaduueckas padbora:

«CpaBHEHHE aIPOKCUMAIIMOHHBIX CBONCTB FIS-cTpykTyp»

5 CamocrosTenpHas paboTa CTy/ICHTOB:

5.1. 3yuyenune maTepuanoB JEKIUN;

5.2. IloaroToBka K 3ammre JIabopaTopHBIX padoT;

5.3. [loarotoBka K MpakTUYECKUM 3aHATHUSIM;

5.4. BeimonHeHne pacyeTHO-rpaduaeckoil paboThl;

5.5. [loaroroBka K 3K3aMeHy 10 AUCHUIUIMHE (OLIEHOYHbIE MaTepHalibl IPUBEACHHI B pasneie 6
Hacrosment PITJ]).

Texkymuii KOHTPOJIb: YCTHBIM OIIPOC HAa KAKAOW JICKLMU 10 MaTepuaiaMm Ipeablaylien Mmaphl, 3amura
1a00paTOPHBIX PadoOT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabmuia - O6pazoBaTenbHbIE TEXHOIOTUH, UCTIOIb3yEMbIE TIPU PeaTu3allii Pa3INYHbIX BUI0B yUeOHOU
3aHATHHN 0 IUCITUTIINHE

Neo | Bunsl yueOHBIX 3aHATHI OO6pa3oBarenbHbIE TEXHOIOTUN

n/m

1 Jlexiuu Knaccuueckas (TpaguiimonHas, nHGOpMaIMOHHAs )
JICKII U

2 JlaGopaTtopHnast pabota TexHomoTHsI BRIMOTHEHUS 1a00PaTOPHBIX 3aJaHUA WH-
TUBUIYaTbHO

Jonyck k nabopaTopHoii padote

3 IIpakTHueckue 3aHATHS TexHonorust 00y4eHust Ha OCHOBE pelIeHUS 3a7a4 U
BBIIIOJIHEHUS YIIPAKHEHUN

4 CamocrositensHas paboTta NupopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHN
cTyaeHToB (BHeayauTopHas) | (moctyn k QUOC dunmana, k ObC dunnana, noctyn k
MH(OPMAaLIMOHHO-METOJUYECKUM MaTepHaiaM 1o Juc-

LUTLTUHE)
5 KonuTpons (mpomexyrounast | TexHOIOrHs MUCBMEHHOTO KOHTPOJIS, B TOM YHCIIE Te-
aTTeCTalus: IK3aMeH) CTHpPOBaHUE
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6. OLEHOYHBIE MATEPHAJIBI J1/Isl TEKYLIETO KOHTPOJISL U
IMMPOMEKYTOYHOI ATTECTALIAY — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
JTACIATITAHBI

K mpomexyTouHoil arTecTanuy CTYJEHTOB IO AUCLMILIMHE MOTYT MPHUBJIEKATHCS MPEACTABUTENU
paboToparenei, MpernoaaBaTeNid NOCIEAYIONNX AUCIUILINH, 3aBeyIole Kadeapamu.

OneHka KayecTBa OCBOCHHSI TUCIUILIMHBI BKJIIOUAET KaK TEKYIIUH KOHTPOJIb yCIIEBAEMOCTH, TaK
U IPOMEXYTOUHYIO aTTECTALUIO.

O1eHOYHEIC CpeAcCTBa TCKYILICTO KOHTPOJIA YCIICBACMOCTHU!

Kparkoe conepxanue PI'P:

3ajaua 3aKJII04aeTcsl B TECTUPOBAHUU U cpaBHeHUH FIS-cTpykTyp, paboTammmx mo aaroputMam
Mawmpaanu, Cyrano 0-ro nopsiaka u CyrsHo 1-ro mopsaka (Ui Kaxk0ro 3afaHusi BRBIOPaHO IO JIBE CTPYK-
Typbl) B crioco0oB Aedaz3udukanuu. CpaBHEHUE MPOBOJUTCS MO TOYHOCTH ANMPOKCHMAIIMN 3aIaHHOM

dynxmun Y = J(x,x) (3amanus 1-12, cm. Tabi. p3.1) U yCTOHYMBOCTH pe3yibTaTa OTHOCUTEIBHO H3Me-
HeHMsI QYHKIUN MPUHAIISKHOCTH (3amanus 13-24) mis pa3audHOro KojaudecTBa mpasuil. [Ipoueaypsl u
(YHKIMU BCEX OCHOBHBIX M BCIIOMOTraTelbHBIX pacuéroB, reHepanuu FIS-ctpykTyp, noctpoenus rpadu-
KOB, a TaKXK€ pe3yJIbTaThl paCYETOB B 0053aTEIbHOM HOPSAAKE BHOCATCS B PACUETHO-TIOSCHUTENIBHYIO 3a-
NUCKY. Pe3ynbTaThl pacuéToB TAKXKE IOJIKHBI ObITh NIPEIOCTABJICHBI B 3JIEKTPOHHOM BHJIE (MOXKHO B BHJIE
COXpaHEHHOTO COCTOsIHUS pabouel obmactu Matlab).
1. B cooTBeTcTBUM ¢ MHAMBHUIYAJIBHBIM 3afaHueM noctpouTs o 100 FIS-ctpykryp kaxxnoro tuma. FIS-
CTPYKTYPBbI IOJIKHBI OTBEUaTh CIEAYIOIIUM TPEOOBaHUSIM:
1.1. Cnoco6 peanu3aiuy UMIUIMKALUU — IPOU3BEICHUE
1.2. Cnoco0 peanu3aiuu arperaium — CyMma
1.3. CnocoOsl peanuzaniuu He4E€TKUX Joruueckux “U” u “UJIN” momkHbBl cOBMagaTh sl MOJENeH
000X TUIIOB
1.4. CnocoOsl nedasz3udukaniy onpeaesstoTcs HHANBUIYAIbHBIM 3aJaHHEM
1.5. YUucno TepMoOB MO KaK10M BXOIHOM TIEpEMEHOI He MeHee 4.
1.6. KonmnuecTBo npaBui B 6a3e 3HaHui He 6onee 50.
1.7. IlpaBuna nis mozenell o0OMX THIIOB COBMAJAIOT, 32 UCKIIOYEHHEM (YHKIUI MPUHAIIC)KHOCTH
3aKJIIOYEHUH M 3aJIal0TCsl CIETYIOIUM 00pa3oMm:
1.7.1. Ompenensitorcs aHATUTHYECKM WJIM MO TrpapuKy TOYKH OJKCTpeMyma (yHKUUU

y=1(x,x,)

' '
1.7.2. Kaxaoil Touke 3KCTpeMyma (%) crapures B cootBercTRHE napa (GyHKIuM npuHaa-
JIEKHOCTH TEPMOB COOTBETCTBYIOLINX BXOJIHBIX JMHTBUCTUYECKUX NIEPEMEHHBIX.
[TapameTps! GyHKIMHA TPUHAATIEKHOCTH UMEIOT BUJIL:

" [ .
(r'=e,x'x'+e) JUIS TPEYTONBHBIX (PYHKIMH MPUHAIEKHOCTH;

g _ " ' '
(x'-d-¢gx'-d,x'+d,x'+d+¢)_ JUTSL TPAIelen1aabHbIX;

'
(g’x ) — AJId TayCCOBBIX;

" '
(6,x'=d,&,x"+d)_ JUTSL IBYCTOPOHHUX TayCCOBBIX.

3neck @ — mapamerp, XapaKTepPU3YIOLIHIA MIXPHHY MOXAIBHOM OGIACTH VIS TPAIICHCHIAIBHBIX 1
JIBYCTOPOHHUX TayCCOBBIX (DYHKUMH NPUHAIUICKHOCTH, MapaMeTp YCTaHABIMBACTCA OJMHAKOBBIM II0
BceM (PYHKITUSAM MPUHAIICKHOCTH W BBIOUPAETCS 1O COOCTBEHHOMY YCMOTpeHHIO; ¢ — kod(ddummeHT
HEYETKOCTU OJMHAKOBBIA JJIS1 BOCXOMALICH M HUCXOAAIICH BeTBel (yHKIMM npuHaaiexxHoctu. [lapa-
METp & TEHEPUPYETCsI B COOTBETCTBUU C 3aJJaHHBIM 3aKOHOM pactipeaeneHus poBHo 100 pa3, kaxaoe 3Ha-
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YCHHUEC UCIIOJIB3YCTCA AJId BCEX (bYHKHI/Iﬁ MIPHUHAJJIC)KHOCTH B MOACIIAX 000HUX THIIOB.

IMUX TEPMOB "' U

' '
Taxum o6pa30M, 3HaA4YCHUA X n %) 3aJ1ar0T OCHTPbI MOJAJIbHBIX obnacrei IJIs1 COOTBCTCTBYIO-

, , ' '
1 T2 B nanpHeiinieM, mogo0OHBI 3HAYEHUS Yp % OyJZieM Ha3bIBaTh OMOPHBIMH JJISI CO-

OTBCTCTBYIOIIUX TECPMOB.

2.

1.8.

1.9.

1.7.3. B ciyyae ecnu A 3aJaHUM, UCIIONB3YIOIIUX TpanelenaaIbHbIe U IBYCTOPOHHUE rayc-
coBbl (DYHKIIUU MPUHAAIEIKHOCTH, KOOPAUHATHI HECKOJIBKHX TOYEK IKCTpEeMyMa I0 KaKoi-

00 MepeMEeHHOH JIe)KaT B IpeIesiax OTpe3Ka MUPUHON 2d , TO JIOITYCKaeTCS COMOCTaBUTh
UM OJIMH TE€PM.

1.7.4. Ecnm mocie onmucaHusl TOYEK SKCTPEMyMa OCTAIOTCS 00JacTH 3HAYCHHUH TIEPEeMEHHBIX, KO-
TOpbIC HE ONMMCHIBAIOTCS HU OJIHUM M3 TEPMOB COOTBETCTBYIOIIEH JIMHIBUCTUYECKOW Tepe-
MEHHOM, clIeyeT BBECTH JOMOJIHUTEIbHBIC TEPMbI; IEHTPHI MOJIAJIbHBIX 00IacTel JOMOIHH-
TEIBHBIX TEPMOB BEIOMPAIOTCSI TPOU3BOJIHHO.

1.7.5. HJ’IH KaXXA0ro COUYCTaHuA TCPMOB BXOAHBIX IICPECMCHHBIX (Tl ’TZ) OIIPEACIIACTCS 3HAYCHUC

" ' ' '
aHHpOKCHMpreMOﬁ Q)YHKHI/II/I B UX OIIOPHBIX 3HAYCHUAX: Y= f(xl ,X2 ) 3HaLICHI/Ie y SAB-
JIACTCSA OHNOPHBIM JIsA 3HAYCHHA BI)IXOI[HOI\/JI HepeMeHHOﬁ — 3aKJII0YCHUA IIpaBWJIa BHJA:

Ecnu x, ecmo 1) ,u x, ecmo T,,mo y ecmv T,

1.7.6. 3HaueHHs BBIXOJIHOU IIEPEMEHHOM OIMPEAEIIAIOTCS CIEAYIONMM 00pa3oM:
- JI1  CHUCTEMBI CyF3HO O-FO HOpﬂﬂKa BBIXOAHBIM 3HAUYCHUCM JSBJISICTCSA KOHCTAHTA.
R B ' '
T,:c'=y'=/(x"x,"),
b

- JJIs1 CUCTEMbI CYFBHO 1-ro IopAAdKa BBIXOAHBIM 3HAYCHHUEM SBJIACTCA JIMHEHHAs (pYHKIII/ISI oT

7;:f'(xlaxz):cl'x1+cz'x2+co Co

u
G

¢ G
b

BXOIAHBIX NCPECMCHHBIX: , TAC KOB(I)(l)I/H_[I/IeHTLI ,

1 1 n ' 1
nonGuparorest w3 yemosust: J (%15% )= F (055 oy srom mameitnsre kooddummentsr ©1 u

2 He MOTYT OBITH OJTHOBPEMEHHO PaBHBIMH .

- s cucTeMbl MaMmlaHu BBIXOJHBIM 3HAYCHHEM SIBIISICTCSl HEUETKasl MepeMeHHas (TepM) Ty,
KOTOpas 3aJa€TCs MO ONMOPHOMY 3HAYECHUIO 110 aHAJIOTUU C TEPMAMH BXOJIHBIX TEPEMEHHBIX.
1.7.7. Ecnu omopHble 3HA4YE€HHs BBIXOJIHOM NMEPEMEHHOW MJii HECKOJBKHUX COYETAaHUN TEPMOB
BXOJIHBIX NepeMeHHbIX coBnagatoT (g FIS tuna Cyrano 0-ro, 1-ro nopsakos nin Mampa-
HU JUISL CTy4asi TPEYTOJIbHBIX WJIHM TayCCOBBIX (DYHKIMN MPUHAAIEKHOCTH) WIH HAXOASTCS B

npezenax oTpeska mwHpHHON 2¢ | OmMycKaeTcs yMEHBIINTh KOJTHYECTBO NPABHI 33 CUET
IIPUMEHEHHUS JIOTHYECKHX CBA30K “Mnu’” u “He”.
B pacu€THO-NOACHUTENBHYIO 3aIIMCKY CIIEyeT BHECTH NMPUMEPHl MOjieei 000UX THIOB JUIs Ka-
KOro-110o oJHoro 3HaueHus €. [lpumepsl AOKHBI coaepkaTh obmue Hactpoiiku FIS, nzobpa-
KEHHS M ONHCAHMs MapaMeTPOB TEPMOB BXOIHBIX M BBIXOJHBIX MEPEMEHHBIX, CIIUCOK IMPAaBHI
(n300pakenue 0a3bl MPaBHIT), U300paKEHHE TIPoIlecca JJOTUUECKOT0 BBIBO/A, H300paKeHUe IMo-
BEPXHOCTH BBIBOJIA PAZOM C TPEXMEPHBIM IpapUKOM anmnpoKCUMUPYEMON (PYHKIINH.
Tpebyercs MOCTPOUTH TUCTOrpaMMy CTE€HEPHPOBAHHBIX 3HAYCHHUH MapaMmeTpa €, pacCuuTaTh JJIs

— 1 X

&= F &;
HEro BbIOOPOYHOE CpeiHee: ¢ =1y ucnpasiaeHHy ouneHky CKO (kopenp m3 ucmpas-

1 N _
oe=|—> (¢-¢)
JICHHOH OLIEHKU JUCIIEPCUU OTHOCHUTENBHO BBIOOPOYHOIO CPETHETO): N =T ,
N, =100 N

rae = ¢ — pa3mep BbIOOpKH K03 PHLIeHTa HEUETKOCTH.

Jnst kaxknoro u3 100 wcmbITaHUNA TPOTECTUPOBATH CTPYKTYPHI OOOMX THIIOB MO HAOOPY 3HAYCHHM,
COOTBETCTBYIOIIEMY PAaBHOMEPHOU CETKE B JUANa30HE

8
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[-3; 3] mo kax ot nepeMeHHoi ¢ marom 0.1.
2.1. Paccuurtarh 3HaU€HHUs pe3ysbTaTa JOTUUYECKOIO BHIBOJAA /ISl KAKIOTO IK3EMILIsIpa MoJeNel 000-
UX TUIOB B KaXJIOM TECTOBON TOUKE, PE3yJIbTaThl IPEJACTAaBUTh B BUJIE IByX MacCHUBOB:

yil’j :ﬁs‘li(xil,xf),i:I,Nx,j:l,N‘8 " y}d fs (x/,x}),i=1,N_,j=1,N,
1 2
fis;  fis;

Tae ‘n

2

— q)YHKI_[I/II/I, pPEAIN3YEMBIC CUCTEMAMU JIOTHUYCCKOI'O BBIBOJA IIEPBOTO M BTOPOIO

N g N_=361201
TeCTUpyeMoro Tuna i ko3dduuuenra Heuérkoctu ', =~ '~ — YHCJIO TECTOBBIX TOYEK.

2.2. B 3apanusx 1-12 s kax10ro UCHBITaHUS ONPEAEIUTh MOLYJIb OTKJIOHEHUS pe3yJibTaTa Kaxa01

d, =}, - f(x.x])

MOACIN OT TOYHOI'O 3HAYCHHUA q)YHKIII/II/I B Ka)I(IIOﬁ TOYKE:

Z\/(yiz,j _f(xil’xlz)z

, AJIs Ka)KIlOﬁ MOACIIN OIIPCACINTD MaKCI/IMaJIBHBIfI MOAYJIb OTKJIOHGHI/UI'

dmax/ maxdj a’maxl maxd,/ -=—Z d. :—Z
B B BI>I60pO‘-IHO€ cpenHee: N = Nea o
N 1 Nx _
1 ] 2 _ ) .
od, = Z( L—d;; od; = ~ 1 _1Z(d-f
ucnpasieHnyo onenky CKO: N, " v

2.3. B 3apanusax 13-24 no pesyapratam 100 ucnbeiTaHuil BEIOOPOYHOE CpelHEE pe3yJsibTaTa Kaxaoi

R 1 N, R 1 N,
1 _ 1 2 2
V=2 YiEm
MOJIENH Ui Ka)XJ0H TOYKHU: & J u & J , ucnpasneHHywo oueHky CKO
(KOpeHb W3 HCIPABICHHOM OIEHKM JUCHEPCHUM OTHOCHTEIbHO BBIOOPOYHOTO CPEIHEr0):

1 N, 1 N,

1 1 1 \2 2 2 2 \2
oy. = |——— Al VN oy. = |——— Al VI
g Ng—lg“(y’ Vi) " g Ng—lg‘(y’ <

3. IlpoBecTH TOMOIHUTENBHYIO 00pabOTKY pe3yIbTaTOB.
3.1. B 3aganusax 1-12 ans kaxaoil MoJenu NOCTPOUTh rpaduKy 3aBUCHMOCTH MaKCUMaJIbHOT'O MOJY-

dmax  dmax* ! 2

7T OTKJIOHCHHS I m /', BEIOOPOYHOTO CPEIHEro MOIYJsl OTKJIOHEHMs ' W/ , Hc-
o od! od? &,

npasiennoi onenku CKO 7 m 77 or “/. OxapakTepu3oBaTh IOIYYEHHBIE 3aBUCUMOCTH,

KaK M0 OTAETBHOCTH, TaK U B CPABHEHUH IO THUMAaM Mojeneil. OnpeaennTs Mo BceM HCIBITAHHIM
d' =max d; !

max

W TOYKaM I KaXJA0Iro THUila MOICIIN MaKCHMaHBHBIﬁ MO,I[yJ'IB OTKJIOHCHHUA: LJ )51

dy. =maxd;, d'= ZZ dz ZZ

i " BEIGOpOUHOE cpejHee: NN, =75 NN, =75 , MCIIpaB-

JICHHYIO OLIEHKY CKO:
1 N‘x N, __
c,=,|—"—" d’ -
¢ N_-N, -1 ;Z,:(

OTHOIIIEHNIO HaliJ€HHBIX 3HAUEHUI.

3.2. B 3amanmsx 13-24 mjis KaKIOTO THUIMA MOJIETH MOCTPOUTH TPpEXMEPHBIC TpadUKu BHIOOPOYHOTO
2 2 1 2
: : . oy. .. O

CpeIaHEro pe3ysbTaTa MOJEIU Yiog Vi, ucnpasieHHon onenku CKO Yip @i g TeCTUpYE-

1 2

OV y OV

. CpaBHUTH annpOKCUMAMOHHBIE CBOMCTBA MOJENEH IO CO-

MbIX Toukax. [Toctpouts rucrorpammsl CKO pe3ynbTaTOB B TECTUPYEMBIX TOUKAX
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1 2

. OY. oy
JJI KaXKA0ro Tuiia Moacicu. Yi n Vi . OxapaKTemeBaTb IMOJIYYCHHBIC 3aBUCUMOCTH, KaK I10
OTACIIBHOCTH, TaK U B CPAaBHCHHHU I10 THUIIaM MO,I[GJ'IGIZ. Hatitu BH60pO‘IHOC Cp€aHEC OT IMMOTOUCU-

1 1 & 1 2 1 & 2
oy'=—> oy oy'=—> 0oy

Hbix CKO: N, 'S u N, S . Onpenenuts uroropoe CKO pe3ynbraTta Kak
CpeaHeKBaIpaTuYHOe OTKIOHeHHE moTodedHbiXx CKO oT uxX cpemHero BHIOOPOYHOTO 3HAUCHUS:
1 1 & 1 12 2 1 &= 22
oo = ﬁZ(O'y -oy;) oo” = WZ(O'J/ -oy;)
o u o . CpaBHUTH YCTOMYHBOCTH pe-

3yJbTaTOB, MOKA3aHHBIX MOJEJSIMU Pa3HbIX THUIOB Mo cooTHoumeHuto urtorooro CKO u CKO

oo' oo’

kodpdunmenta Heu€rrkoctn: 0€ u O€

CrucoK anmpoKCUMHUPYEMBIX (QYHKIUH:

2
, o H)ox

y=3(1-x)" e Tttt 10(0.2x, —x,” —x,”)- e

1 3
_1 2 —sin(x+x,+1)° 5 3 2 ) —xtx,”
y—z(x1+x2) e +5(x, +3x,” +2x,-x,) e ,
2.
. B 2 D) 2 2
3 ¥ =3sin(x; +x,)-c0s(x, +x,) e Y #3005 #3074, 0 x,) e
X, x, €[-3;3].

IIpumeps! Bonpocos k 3amure PI'P:

1. OnpeneneHue HEYETKON MPOTYKIIMOHHOW Mojenu. KOMIOHEHThl HEUETKHX MPOAYKIIMOHHBIX
MOJIETIEHN.

2. IIpsiMoii HEYeTKHIl BBIBOA: MPABUIIO «HEUETKUH MOJYC MOHEHC», 3Tambl. OOpaTHBIM HEYETKH
BBIBOJI: IIPABUJIO «HEYETKUN MOAYC TOJICHC), HTAIIBI.

3. Knaccsl onepanuii HeueTkoi uMmrinkanuu. Kpurepun oneHKy HeUeTKON UMILTUKALINN.

4. OcHOBHBIE 337]auyl CO37]aHNs 6a3bl HEUETKUX MPOTYKIIMOHHBIX TPABUIL.

5. OCHOBHBIE KOMIIOHEHTBI HEUETKUX MPOAYKIMOHHBIX MOJenel. BBeneHne HeueTkocTn. Arperu-
pOBaHME CTENEHU UCTUHHOCTH MPEIOCHUIOK MTPAaBWJI, OCHOBHBIE ONEPALMUA. AKTHBHM3AIMS 3aKIIOYEHUN
IIpaBUJI, OCHOBHBIE Oonepanuu. AKKyMYJIMPOBaHHE aKTHBU3MPOBAHHBIX 3aKIO4YeHUM npaswil. [Ipusene-
HUE K YEeTKOCTH, KIacCupHUKaIms MeTo10B fedazzudukanuu. [Tapamerpuyeckas oNTUMU3ALUS KOHEYHON
0a3bl HEYETKUX MPABUIL.

6. Anroputmsl HeueTkoro BeiBoga: Mamaanu, Jlapcena, Llykamoro, Takaru—CyreHo. Annpokcu-
MallMOHHBIE CBOMCTBA HEYETKUX MPOLYKINOHHBIX MOJIEIIEH.

OrneHoYHBIE CpeNICTBA AJIs IPOMEKYTOUHOM aTTecTaluu:

IIpumepsI BONPOCOB K 3K3aMeHY N0 JMCHHILIHHE:

1. Omnpenenenue, 0003HaYeHHE, CIOCOOBI 3aJaHHsI U TPUMEPHI HEYETKUX MHOXKECTB.

2. OCHOBHBIE XapaKTEPUCTHKU HEUYETKUX MHOXKECTB (HOCHTENIb HEYETKOI'O MHOYKECTBA, BBICOTA
HEYETKOT0 MHOXXECTBA, HOPMaJIbHOE U CyOHOPMaJIbHOE HEUETKOE MHOXECTBO, YHUMOJAIbHOE HEYETKOE
MHO>KECTBO, TOUKA I1EPEX0a HEYETKOTO MHOXKECTBA, PO HEUETKOIO MHOYKECTBA, CUHIJITOH).

3. HeueTtkoe mMHOXeCTBO n-THma. MHOXECTBO 0-ypOBHS. Moayih HEUETKOTO MHOXECTBA (CKa-
JidipHasd MOIIHOCTb, OTHOCHUTCJIbHAA MOIJ_[HOCTB).

4. CranpapTHbIE ONepali HaJl HEYETKUMH MHOXECTBAMM, UX OIpeAeseHUs (PaBEHCTBO; BKIIIO-
YeHHUE; CTPOToe BKIIIOUYCHHUE; JOMOIHEHUE; NTepecedeHne; 00beIMHEHNE; Pa3HOCTh; TU3bIOHKTUBHAS CYM-
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Ma; YeTKOEe MHOXKECTBO, OJIMIKaiIiee K HEYCTKOMY MHOXECTBY; JCKApPTOBO IMPOM3BEICHHE HEYCTKUX
MHOKECTB).

5. CBoMCTBa CTaHIAPTHBIX ONEpalMii HaJl HEYETKUMH MHOXKECTBAMHU (MHBOJIIOTHBHOCTH, KOMMY-
TATUBHOCTb, ACCOIMATHBHOCTD, TUCTPUOYTUBHOCTH, UIAEMIIOTEHTHOCTD, MOTJIOMIEHUE, TOXKICCTBEHHOCTD,
3aKOH Ji¢ MopraHa, 5KBUBAICHTHOCTh, CHMMETPHUYHAS pa3HOCTHAs popmyJia).

6. Pacmmpennsie onepanuy HaJl HEYETKIMH MHOKECTBAMH

e OTIepalliy JIOTIOTHCHHUSI HEUYETKOTO MHOXKECTBA (CTaHIApTHOE HEYETKOE JOMOTHEHHE, He-
YeTKOE JoToIHeHne Slrepa);

e OTICpaIliy TIEPECECUYCHHs] HEUSTKUX MHOXECTB (CTaHAAPTHOE HEYETKOE IMepeceucHHue, He-
4yeTkoe mnepecedeHue Srepa, anredbpandeckasi Ipou3BeIeHNE, TPAHUYHOE MTPOU3BEICHUE, JpacTHIe-
CKO€E MPOU3BeJIeHHE, A-CyMMa).

e oriepaliii OOBEIMHEHHUS HEUSTKUX MHOXKECTB (CTaHIAPTHOE HEYETKOE OOBEIUHCHHE, He-
yeTkoe 00benuHenne Srepa, anredpandeckas cymMMa, TpaHHYHAs CyMMa, JpacTHYecKas cymma, A-
CyMMa).

7. Onepanuu ONpeeICHUs CXOICTBA/Pa3Inursl MKy HEYCTKUMHU MHOKECTBaMU (HedeTKas pas-
HOCTb, IM3BIOHKTUBHASI CyMMa, OTPaHHMYCHHAsI PA3HOCTbh, HECBSI3HASI CyMMa), OTIPE/ICIICHUS, IIPUMEPBI.

8. PaccTrosiHue MEXIy HEYSTKUMHU MHOXECTBAMH (HEUYETKOE XOMMHUHTOBO PACCTOSHUE, OTHOCH-
TEJIbHOE X3MMHHIOBO PACCTOSHHUE, HEYCTKOE SBKIIMIOBO PACCTOSHUE, OTHOCHUTEIBHOE IBKJIUIOBO pac-
CTOSIHHE, HEUYETKOE pacCTOsTHEe MUHKOBCKOTO).

9. JlomONHUTENbHBIC ONEpaluy HaJl HEUSTKUMH MHOXKECTBaMU (YMHOXKEHHE Ha YHCIIO, BO3BEIE-
HUE B CTEIICHb, KOHIICHTPUPOBAHUE, PACTSHKCHHE, BBITYKJIas KOMOMHALINSA).

10.  Omnepanuu #- ¥ s-HOpPM HaJl HEYETKUMHU MHOXXECTBAMM, OTPEEIICHNUS, CBOWCTBA, IPUMEPBHI.
11. [Toxazarenu pa3MbITOCTH HEUETKUX MHOXECTB, UX KiIaccu(UKaIMs, IPUMEPHI.
12.  OmnpeneneHue ¥ XapakTEePUCTUKU HEUETKUX YUCel (MHTEpBaJl a-ypOBHs HEUETKOI'O YHUCIIA,

HOCHUTEIb, YHUMOJAIbHOE HEUYETKOE YKCIIO, TOJEPAHTHOE HEYETKOE YHCII0, HEYETKHIA HYJb, HEYETKOE T10-
JIOKHUTEIBHOE U OTPHULIATENIEHOE YHCIIO).

13. JlekoMmo3u1uss HEYETKOTO YnCIa.

14.  Omnepanuu HaJl HEYETKMMHU YUCIAMH Ha OCHOBE MHTEpBaJIbHOro Merona. [IpuHiun Heuert-
koro 0606menus JI. 3age. Onepaunun Haj HEUETKUMU YHCIIaMU HAa OCHOBE IPHUHIIMIIA HEYETKOro 00600-
menud J1. 3aze.

15.  TpeyronbHble HeUeTKHE Yncia (ONpeeeHue, Onepatnn).

16.  TpaneneugaibHble HEUETKUE YKcia (ONpeieleHue, onepamnmn).

17. Heuerkue uncna (L-R)-tuma (onpeneneHue, onepann).

18.  OmnpeneneHuss ¥ OCHOBHBIE IMOHATUS HEYETKUX OTHOIIEHHH. CrocoObl MpeacTaBICHHS
YHapHBIX U OMHAPHBIX HEYETKUX OTHOLEHUH. OTHOIIEHUE (-yYPOBHS HEYETKOTO OTHOLICHHUS.

19.  JlekoMIo3uIMs, IPOEKIMS U [UIMHIPUYECKOE MPOIOJHKEHNE HEYETKOTO OTHOILICHHUS.

20. Orneparuy HaJl HEYETKUMH OTHOIIEHUSIMU (0OBEIMHEHNE, TIEpeceueHne; alredpandeckoe

IMPOU3BCACHUC, anre6pa1/1qe01<a51 CyMMa,; NOIMOJIHCHUC, NU3BIOHKTHBHAA CyMMa, UHBCPCHA, UCTKOC OTHO-
OICHUEC, Ommkaiinee K HCUYCTKOMY OTHOIICHUIO, KOMITIO3UIIUA, pPa3HOBUIHOCTHU KOMHOSHHHﬁ).

21.  CgoiicTBa HEUETKUX YHAPHBIX OTHOIIEHHH (pedIeKCHBHOCTh, CUMMETPUYHOCTh, TPAaH3U-
TUBHOCTH). TpaH3UTUBHOE 3aMbIKaHUE HEUETKUX YHAPHBIX OTHOLICHHM.

22.  Heuerkoe OTHOIIEHUE SKBUBAJICHTHOCTH (ONpeAeIeHUE, IPUMEPHI).

23.  Hederkoe OTHOIIIEHUE CXO/CTBA (ONpeaAeeHIE, TPUMEPHI).

24.  HedeTrkoe OTHOLIEHHE IpeaNopsAaKa (onpeneneHue, npumepsl). Heuetkoe oTHOIIEHNE 110-
psnka (ompeneneHue, IpUMeEpHI).

25. Heuerkuit romoMopdu3M Mex 1y HEYSTKUMH YHAPHBIMH OTHOIICHUSIMH.

26.  Heuerkue rpadsl. Pa3HOBUAHOCTH HEUETKUX IpadoB, UX XAPAKTEPUCTUKH.

27. OnpeneneHre HEYETKON MPOAYKIMOHHOW MoAenau. KOMIOHEHThl HEYETKUX MPOTYKIIMOH-

HBIX MOJEJIEH.
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28. [TpsiMoit HEYETKHUI BBIBOJI: MPABUIIO «HEUETKHIN MOJIYC TTIOHEHCY, 3Tarbl. OOpaTHBIN HEYeT-
KHUU BBIBOJI: IPABUJIO «HEUETKUIA MOJIYC TOJIEHC», 3TAIIBI.

20. Kinaccel onepanuit HeueTko uMIukanuu. Kputepuu oneHKyn HeYeTKOW UMITTMKAIH.

30.  OcHoBHBIE 3374y CO37aHNUS 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPABHIL.

31.  ®opmupoBaHUE HEYETKUX (IIPOCTHIX M COCTABHBIX) BHICKA3bIBAHUN B MPEANOCHIIKAX U 3a-
KJIFOUEHUSIX TPABUIL

32.  Knaccuduxaius JMHIBUCTHUECKUX MPOAYKIIMOHHBIX MPABUII.

33.  Knaccudukanusi HEUeTKHX MPOTYKIIMOHHBIX MPABUII C 3aKIIOYCHUSIMH B BHJIC YCTKUX 3HA-

YeHUH WK QYHKITUH.
34.  Tumbsl cTpykTyp ©0a3bl HEYETKHX HpPOAYKIMOHHBIX mpaBuwi (SISO-, MISO-, MIMO-

CTPYKTYPBI).

35. CmocoOsbl eneHust MpoCTPAHCTBA MPENNOCHUTOK HEYETKHUX MPOTyKIIMOHHBIX TPABUIL.

36.  KackagHoe coennHeHne 0a3 HEYETKUX MPOTYKIMOHHBIX TPABHII.

37.  OOecnedeHue MOJHOTHI U HETIPOTUBOPEUYNBOCTH 0a3bl HEUETKHUX TPABHIL

38.  OcHOBHbIE KOMIIOHEHTHI HEUETKUX MPOAYKLMOHHBIX Mojieneil. Benenue HeuerkocTu. Ar-

pPErupoBaHuC CTCIICHU UCTUHHOCTHU MPCAIIOCBUIOK ITpaBUJI, OCHOBHBIC OIICpallvH. AKTI/IBI/ISaHI/Iﬂ 3aKJII04YC-
HUM IIpaBuJI, OCHOBHBIC OIICpalllu. AKKYMYJ'II/IPOBaHI/Ie AKTHUBU3HUPOBAHHBIX 3aKIIIOYCHUM IIpaBuJI. HpI/I—
BCACHUEC K YCTKOCTH, Knaccmbnxaum{ MCTOI0B ne(ba331/1(1)1/11<au1/11/1. HapaMeTpI/I‘ICCKaﬂ OIITUMH3AIUA KO-
HEYHOH 0a3bl HEUETKHX IIpaBUJI.

39.  Auroputmbl HeueTKoro BbiBoja: Mampaanu, Jlapcena, Llykamoro, Takaru—Cyreno. Arm-
MIPOKCHUMAILIMOHHBIE CBOMCTBA HEUETKUX MPOAYKIMOHHBIX MOJIEIIEH.

40. OrnpeziesieHre HEYETKUX HEHUPOHHBIX MPOAYKIHUOHHBIX ceTeil. Kiaccudukanus crocobos
MHTErpalyy HEUYETKUX NPOTyKIIMOHHBIX MOJIENIEN C HEHPOHHBIMM CETSAMHU.

41. Heuerkue neliponnsie npoaykinuonnsie cetu Tuna ANFIS (onucanue, cTtpykrypa, o0yue-
HUe).

42. Heuetkas HelipoHHas mpoAyKimoHHas cetb Banra—MeHnpens (onucanue, CTpykTypa, o0y-
YEeHHE).

43.  Heuerkas HelpoHHas npoaykuuoHHas ceTb Takaru—CyreHo—Kanra (ommcanue, CTpyKTYy-
pa, o0yueHue).

44.  TloctpoeHue QpyHKIMI MPUHAIEKHOCTH MPEAIOCHUIOK U 3aKJIIOYEHUN HEYETKUX MPOIYyK-

LIMOHHBIX NPAaBUJI HA OCHOBE HEHMPOHHBIX ceTeil. DopMupoBaHUE NMPEANOCHUIOK HEUYETKUX NMPOAYKIMOH-
HBIX IIpaBUJI HA OCHOBE HEUPOHHBIX ceTeil. POpMHUpPOBAaHME 3aKIFOYEHUN HEYETKHX IPOIYyKLIHOHHBIX
[IpaBUJI HA OCHOBE HEUPOHHBIX CETEN.

45.  Pa3OueHue mpocTpaHCTB BXOJHBIX NMEPEMEHHBIX U (OPMHUPOBAHUE MHOTOMEPHBIX (DYHK-
LU IPUHAUIEKHOCTU IPEAIOCHUIOK HA OCHOBE HEUPOHHBIX CETEH.

46. Omnpenenenre HeUYETKUX HEWPOHHBIX MPOAYKUHMOHHBIX ceTeil. Knmaccudukamus crnoco6os
MHTETrpaluy HEUYETKUX NPOTyKIIMOHHBIX MOJIENIEN C HEHPOHHBIMM CETSAMHU.

47.  Heuerkue HelipoHHble mpoaykiroHHbie cetu Tuna ANFIS (omucanue, cTpykrypa, o0yue-
HUE).

48. Heuetkas HelipoHHas nmpoayKlMOHHAs ceTh Banra—Menens (onucanue, CTpyKTypa, 00y-
YeHUE).

49. Heuetkas neiiponHast npoaykuuoHHas cetb Takaru—Cyreno—Kanra (ommcanue, CTpyKTy-
pa, oOyueHue).

50. [TocTpoenue GyHKIMA TPUHAIICKHOCTH MPEANOCHUIOK U 3aKIIFOYCHUH HEYETKUX MPOTAYK-

LIMOHHBIX NIPAaBUJI HA OCHOBE HEHUPOHHBIX ceTeil. DopMuUpOBaHUE NPEANIOCHUIOK HEUYETKUX NMPOAYKIUOH-
HBIX MpPaBUJ HAa OCHOBE HEHPOHHBIX ceTeil. DOpMUPOBAHME 3AKIIOYEHUM HEUETKUX MPOIYKIIMOHHBIX
IIPaBUJI HA OCHOBE HEUPOHHBIX CETEH.

51. Paz0uenne mpocTpaHCTB BXOJHBIX MEPEMEHHBIX M (POPMUPOBAHHE MHOTOMEPHBIX (PyHK-
UM TPUHAJIEKHOCTH PEANOCHUIOK HA OCHOBE HEUPOHHBIX CETEH.
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52. Ornpenenenre HEHPOHHBIX HEUETKHUX ceTei. CrocoObl BBEJCHUS HEYETKOCTH B KOMITOHEH-
Thl HEMPOHHBIX CETEH.

53. HeiipoHHble HEYETKHE CETU C BBEACHUEM HEUETKOCTH B CTPYKTYpPY HEHPOHHBIX ceTeil. He-
YETKUH MHOTOCJIOMHBIN MEPCENTPOH.

54.  HeiipoHHble HEYETKHE CETH HA OCHOBE HEUETKMX HEWpoHOB. OObuHas (regular) HeWpoH-
Has HeueTkas ceTb. Heuerkue nenpons! KBana u Kou.

55. HeiipoHHble HEUETKHME CETH HAa OCHOBE HEWPOHOB, PEAIM3YIOIIMX HEUETKHE OIEpallvu.
Omnpenenenue. [Ipumepsl HEUPOHOB, peaTU3YIOIIMX HEUETKUE OTEPALIUH.

56. ['uOpuIHBIN HEMPO-HEUETKUH Ki1acCu(DHUKATOP.

57.  JlepeBbs KiacCH(PUKAIMN HA OCHOBE THOPUIHBIX HEHPOHHBIX HEYETKUX CETEH.

58.  I'ubpunHble HEHPOHHBIE HEUETKHE CETH AJI pean3ali KOMIIO3UIIMOHHBIX TIPAaBUIl BBIBO-
na.

59.  I'ubpunHble HEHPOHHBIC HEYETKHE CETH JJISl M3BJICUCHUS HEUETKUX MPABUII U3 JAHHBIX.

60.  Heuerkas accounaruBHas namsath b. Kocko.

61.  ANropuTM MOCTENEHHO BO3PACTAIOLIErO pa30OUeHUS.

62.  OOyueHue HEHPOHHBIX HeUeTKUX cereil. Kimaccudukanus noaxonoB K 00y4eHUI0 HEHPOH-
HBIX HEYETKHX CETEH.

63.  OOydeHue HEHMPOHHBIX HEYETKHX CETEH HA OCHOBE aJrOPUTMa C OOPATHBIM PacIpOCTpaHe-
HUEM OILIUOKH.

64.  OOydeHHEe HEUPOHHBIX HEUETKUX CETEH C HEYETKUMH BXOJAMH U BBIXOJAMU M YETKUMHU
BECOBBIMHU KOd(ppuItmeHTaMu.

65.  Vcnonb3oBaHHE HEUETKUX MPOTYKIMOHHBIX ceTeil B HelpoHHbIX ceTsix. CANFIS-ceTs.

66.  3HaKOBble KOTHHUTHUBHBIE KapThl (OMpe/eeHue, TOCTPOSHUE, PEellaeMble 3a]1a4l, Pa3BUTHE

3HAKOBBIX KOTHUTHBHBIX KapT). Heuetkue xornutuBHble KapThl b. Kocko (ompenenenue, moctpoeHue,
MOJIeJIb AMHAMUKH, pelllaeMble 3a/1auH).

67.  Heuerkue koruutuBHbEe KapThl B. CunoBa (ompezeneHue, MOCTPOEHUE, CUCTEMHBIE Xa-
PaKTEPHUCTUKH, PeIIaeMbIe 3a/1a4H).

68.  Heuerkue cetu I[lerpu. Onpenenenue. Kiaccudukanus. 3amayun, pemaeMpie ¢ UCIOIb30-
BaHUEM HeueTKux cereit [lerpu.

69.  Heuerkue OaiiecoBckue ceTu (ompeneneHne, CrnocoObl BBEIEHUS HEYETKOCTH B OailecoB-
CKHE CeTH, HeYeTKoe OailecoBO MpaBuio).

70.  Heuerkue cutyanmonnsie cetu. Omnpezaenenne. [Ipencrapienne HEYETKON CUTyalluu. 3a-

Jla4i, peliacMble C UCIIOJIb30BaHUEM HEUETKUX CUTYAlIMOHHBIX CETEH.

B ¢unuane ucnonedyercs cuctema ¢ TPaJULMOHHON LIKaNoil omeHok — "orimyHo", "Xoporo",
"yI0BJIETBOPUTENLHO", "HEYIOBIETBOPUTENHHO", "3auTeHO0", "He 3auTeHO" (manee - MATHOAUIbHAS CH-
cTema).

<DopMa HpOMCXCYTOqHOﬁ aTTeCcTallMy M0 HACTOAIISH JUCIIUILUIMHE — IK3aMeH.

[IpuMeHsieMble KpUTEPUU OLICHUBAHUA IO JUCHUIUIMHAM (B COOTBETCTBUU C WHCTPYKTHUBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Onenka Kpurepun onieHKH pe3ynbTaToB
10 TUCILIH- o0y4eHus o JUCIUILINHE
IIJIMHE
«oTin4HO»/ | BeicTraBisiercs oOyuatomemycs, oOHapy>KUBLIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOe U
«3a4YTEHO riry0OKO€ 3HaHNE MaTepUaIOB M3YYEHHOM JUCHUIUIMHBIL, YMEHHE CBOOOIHO BHITIOIHSTh
(oTnm4HO)»/ | 3a7aHus, IPEAYCMOTPEHHBIE IPOrPAMMOM, YCBOUBLIMM OCHOBHYIO M 3HAKOMBIN C J0-
«3a4TEHO» NOJTHUTEIBHOM JTUTEpaTypoi, peKOMEHIOBAaHHOM paboueil mporpaMMoi JAUCIUILTUHB;
IPOSIBUBIIEMY TBOPUECKHE CIIOCOOHOCTH B MOHUMAaHHM, U3JI0KEHUH U HCIOJIb30BaHUU
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Ouenka Kpurepuu onieHku pe3ynbTaToB
0 JAUCIIH- 00ydeHUs IO TUCITUILTNHE
IIJIMHE
MaTepuaIoB M3YYEHHOW IUCIMILIMHBI, OE3ylMpPEYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
npockl Omiera, HO UM Ha JIOTOJHUTENIbHBIE BOIPOCHl B paMKax pabodeil mporpammbl
JTUCUUILIIMHBI, TPAaBUJILHO BBIMOJHUBIIEMY ITpakTU4yeckoe 3aaanue. OLeHKa Mo JTUCLH-
IUTMHE BBICTABIIAIOTCS 00YyYaromeMycsi C y4€TOM pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomneTeHmun, 3akperyiéHHbIe 32 TUCIUIUITMHON, c(hOPMUPOBAHBI HA YPOBHE — «ITa-
JIOHHBII.
«XOPOTIO»/ BricTaBisiercs oOy4aromeMycsi, 0OHapy>KUBIIIEMY IOJIHOE 3HAHKWE MaTepuasa U3y4yeH-
«3a4YTEHO HOM JTUCUUIUIMHBI, YCIICIIHO BBINOIHSIOIIEMY NPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBLIE-
(xoporo)»/ My OCHOBHYIO JIUTEPATYpPY, PEKOMEHIOBAaHHYIO paboueill MmporpamMMoil JUCIUTUIMHBL,
«3aYTEHO» MOKa3aBUIEMY CUCTEMATUUYECKUN XapakTep 3HAHWM MO JUCUUIUIMHE, OTBETHBLIEMY Ha
BCE BOIPOCHI OWJIETa, MPABUILHO BBIMOJHUBIINN MPAKTUYECKOE 3aJlaHue, HO JOIY-
CTHUBIIHIA NIPU 3TOM HEMPUHLUINHUATbHBIE OIMOKH. OIEHKA M0 JUCIUILTUHE BBHICTABIIS-
I0TCsl 00y4armeMycs ¢ y4ETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenmuu, 3akperui€éHnbple 3a AUCHUIUITMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIIN.
«ynoBneTBo- | BricTaBmsiercs oOydaromeMycsi, 0OHapy>KUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOH auc-
PHUTEIBHO»/ LUIUTUHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIEeH yueObl U MPEeaCTOosIIe padoTh
«3a4YTEHO 1o mpogeCcCcuu, CIPABISIONIEMYCSl C BBIIIOJHEHHEM 33JaHUN, 3HAKOMOMY C OCHOBHOM
(ynoBneTBo- | IMTEpaTypoi, peKOMEHI0BaHHOW paboyeil mporpaMMol TUCHUIUIMHBL; JOMYCTUBIIEMY
PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUECKHUE BOMPOCHI W/UIU MPHU BHITOJHEHUH MPAKTU-
«3aYTEHOY YECKMX 3aJaHuil, HO O0JaiarIIeMy HEOOXOIUMBIMU 3HAHUSAMH IS UX YCTPAHCHUS
MOJI PyKOBOJICTBOM TMIperojaaBarensi, MO0 HEMpaBHILHO BHINOTHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHUIO TPETOIaBaTeNs BHITTOJIHUBIIIEMY JAPYTHUE MPAKTUUESCKUE
3a/IaHMs U3 TOTO K€ pasziena JAUCIUIUINHBL..
Kommnerenmuu, 3akperi€éHHbie 3a TUCIUILUTHHON, CPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.
«HEYJI0BJIe- BrictaBnsercs oOydaromieMycsi, 0OHapy>KUBIIEMY Cephe3HbIE MPOOENbI B 3HAHUSIX OC-
TBOPUTENb- HOBHOTO Marepuaja HW3YyYE€HHON JIUCHUIUIMHBI, JIONYCTHUBLIEMY NPUHIMIUAIbHBIC
HOY»/ HE 3a- OIMMOKHU B BBIMOJTHEHUU 33J]aHUM, HE OTBETUBILIEMY Ha BCE BOMPOCHI OMIIETAa U JOTOJI-
YTEHO HUTEJbHBIE BOMPOCHI M HEMPABUIILHO BBITIOJHUBIIEMY MPAKTUUYECKOE 3aaHue (Hempa-
BWJIBHOE BBINIOJTHEHUE TOJIBKO TMPAKTUUECKOTO 3aJaHUs HE SBISICTCS OJHO3HAYHOU
MPUYMHON JIJIS1 BEICTABIICHUS OIICHKH «HEYAOBIETBOPUTENBHOY). Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPHUTEIILHO CTABUTCS CTYJEHTaM, KOTOPhIE HE MOTYT MPOJIOKATH 00yUe-
HUE 10 00pa3oBaTeNbHON MporpaMme 0e3 JOMOTHUTEIBHBIX 3aHITHIA TT0 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ yuéToM
pPE3yIbTATOB TEKYIIETO KOHTPOJIS.
KoMmerennum Ha ypoBHE «ITOPOTOBBINY, 3aKPEIIIEHHBIC 32 TUCITUTIITUNHON, HE CHOPMHU-
pOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
YyeOHoe 1 yueOHO-12a00paTOpHOE 000PYyI0BaAHNE

VYuebHas ayauTOpus Ui IPOBEACHUS 3aHATUH CEMHUHAPCKOrO TUIA, TPYIIOBBIX U MHIUBUIYallb-
HBIX KOHCYJIbTAallMH, TEKYILIEr0 KOHTPOJISI U IPOMEXYTOUHOHN aTTecTalu, OCHAILEHHAs:

- CIIeUAIM3UPOBAHHON MeOesblo; JOCKOM ayAUTOPHON; JE€MOHCTPALlMOHHBIM O0OpYIOBAHUEM:
[IEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) IIPOEKTOPOM

Y4yeOHast ayautopust Ijsl JTa0OpaTOPHBIX PabOT, BBHIMOJHIEMBIX B KOMIIBIOTEPHOM KJIAcCe, OCHA-
IIICHHAS

- CIICIMAIM3UPOBAHHON MEOEIbIO; JOCKON ayIUTOPHOM; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C MO/~
kitoueHueM k cetu "Uuatepuet" u noctynom B JUOC dunuana.

JJis caMOCTOATENbHOM PabOThl OOYYAIOUIMXCS 10 JAMCUUIUIMHE HMCIOJIB3YEeTCS MOMEUICHHE IS
CaMOCTOSITENTbHOU PabOThI 00yUYaIOMIUXCsI, OCHAIIIEHHOE:

- CIEUUAIM3UPOBAHHONW MEOEIbIO; TOCKOW ayJIUTOPHOM; MEePCOHATBLHBIM KOMITBIOTEPAMH C IMOJI-
kimoueHueM K cetu "UaTepHeT" 1 mnoctynom B SUOC dumana.

IIporpammHoe obecneuenne

[Tpu nmpoBeneHMM NPAKTUYECKUX U Ja0OpaTOPHBIX pabOT HpeaycMaTpUBAeTCs HCIIOJIb30BaHHE
MIEPCOHANBHBIX KOMITBIOTEPOB, OCHAILIEHHBIX HEOOXOAMMBIM KOMIUIEKTOM JIMLEH3MOHHOTO MPOrpPaMMHO-
ro obecredyeHus: IporpaMMbl OOIIEro Ha3HAYeHUs: OPHUCHBIE MaKeThl (TEKCTOBBIM pelakTop, dJIEKTPOH-
Hble TaOJIMIIbI), MATEMAaTHUECKUI MAKeT; a TaKXKe OTKPBITHIM MPOrpaMMHBIM 00eCIIeYeHUEeM: IKOHOMET-
PUYECKHN MTAKET MPOrPaMM.
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8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O TPOLECCA JJI51 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U THBAJINIOB

B xozxe peanuzanuy JUCHUIUIMHBI UCHOJIB3YIOTCS CIEAYIOUIME JONOJHUTEIbHbIE METOIbI 00yUe-
HUS, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluy OO0YYaroIluXcs B 3aBHCUMOCTH
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEN:

JJIS CJIeTIBIX M CJIa00BHSIIIMX:

- IeKIMHU 0(hOPMIISIIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO KOMIIBIOTEpa
CO CTIEIHAIU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IMCbMEHHBIE 33J]aHUS BBIMIOJHAIOTCS HA KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieYeHrneM, Ui MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieynBaeTCsl MHAMBUIYalIbHOE paBHOMEpHOE ocBelleHue He MeHnee 300 mrokc;

- JUTSL BBITIOJTHEHUS 3aJaHUS TIPH HEOOXOIMMOCTH MPEIOCTABISICTCS YBEIMUMBAIOIIEE YCTPOHCTBO;
BO3MOXKHO TaK»e MCIOJIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOUINX YCTPOUCTB;

- MUCHbMEHHBIE 3a7]aHus 0(POPMIISIOTCS YBEIIMYCHHBIM MIPUPTOM;

- DK3aMeH U 3a4€T MPOBOJIATCS B YCTHOW (opMe WM BBHIMOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMITBIOTEPE.

AJIS1 TIIYXHX U ¢J1200C/IbIIIAIHX:

- IeKIMHA OPOPMIISIOTCS B BUZE MIEKTPOHHOTO JOKYMEHTA;

- IUCbMEHHBIE 3aJJaHUs BBITIOJIHAIOTCS Ha KOMIIbIOTEpE B MUCbMEHHOM (opMme;

- DK3aMeH W 3a4€T MPOBOMAATCS B MUCHMEHHOW (hopMe Ha KOMIBIOTEpPE; BOZMOXKHO TIPOBE/ICHHUE B
(dbopMe TecTUpOBaHUS.

AJIS JINL ¢ HAPYLIEHUSIMU OTIOPHO-ABUTaTeJILHOI0 annapara:

- JeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOT'O C TIOMOIIbI0 KOMIIbIOTEpa
CO CTIEIMAIM3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHEM;

- MUCbMEHHBIE 3aJ]aHUs BBIMIOJIHSAIOTCS HAa KOMITBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecCIIeUeHUEM;

- DK3aM€H U 3a4€T MPOBOAATCA B YCTHOH (hopMe MM BBINOJHSIOTCA B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE;

- UCTIOJIB3Yy€eTCsl crienuanbHas yueOnas aynuropust ais i ¢ JIOB3 — ayn. 106 rmaBHoro yueoHo-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuil np-a, 1.1, 31aHne SHepreTU4eckoro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH MpeTyCMaTpUBAETCs YBEIMUEHHE BPEMEHH IS IOATOTOBKU OTBETA.

[Iporienypa mpoBeACHUsT MPOMEXYTOYHOH aTTeCTalluy sl OOyYalOIIMXCS yCTaHABIUBACTCS C
yu€TOM UX HHAMBUAYAIbHBIX Mcuxoduznyeckux ocobeHHocTeil. IIpomexyTouHas arTecTanust MOXKET
MIPOBOAMTHCS B HECKOJBKO ITAIOB.

[Ipy mpoBesneHUMM TPOLEAYPHl OLIEHUBAHMUA PE3YJNbTaTOB OOyYEHHUS MpeayCMaTpUBaCTCS
WCTIOJIb30BaHNE TEXHUUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C WHAMBHIYaJIbHBIMH OCOOCHHOCTSIMHU
oOydaronuxcsi. OTH CPeACTBa MOTYT OBITh IMPEJOCTaBIECHbl (HINATIOM, MIM MOTYT HCIIOJIb30BATHCS
COOCTBEHHBIE TEXHHUYECKUE CPEICTBA.

[TpoBenenune mpoueaypbl OLIEHUBAHHS pPE3yJIbTaTOB OOY4YEHHs JOIMYCKAeTCs C HCIOJIb30BAHUEM
JMCTaHITMOHHBIX 00pPa30BaTeIbHBIX TEXHOJIOTHA.

ObecneunBaeTcs 10CTYN K HH(POPMALMOHHBIM M Oubdauorpaguyeckum pecypcam B cetu MH-
TePHeT JJIs KaXJ10ro oOyyvaromerocs B popmax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3I0pPOBbS U BOC-
npuUATUS HHPOPMAITUH:

AJISl cJIenbIX U CJIA00BHASIIINX:

- B ICUAaTHOHN (pOopMe yBETUUEHHBIM HIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;
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- B popme ayaunodaiina.

Al TIYXHX U ¢J1a00CabIIIAIHX:

- B Ie4aTHou dopme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

JJIs1 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUIaTeJILHOTO anmnapara:
- B Ie4aTHOU opMme;

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

9. YYHEBHO-METOANUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHE
JUCIHUIIVINHBI

OcHoBHas iMTEepaTypa.

1. ®enynoB A.C., bopucos B.B., 3epuoB M.M., Meroauueckue ykazaHusi K 1a00paTopHbIM pado-
tam 1o Kypcey «Hewerkue momenu u cetm». — Cmonenck: PO ¢ummana TOYBIIO «MBOU(TY)» B T.
Cwmonencke, 2009. — 72 c. (50 2x3.)

2. ®enynoB A.C., bopucos B.B., 3epuoB M.M., MeToauueckue ykazaHus K paCU€THOMY 3a/laHUIO
o kypey «Heuerkue monenu u cetn». — Cmonenck: PUO ¢unmnana TOYBIIO «MOU(TY)» B r. C™mo-
nencke, 2009. — 63 c. (50 7x3.)

CnHcoKk aBTOPCKMX MeTOAMYeCKHX Pa3padoToK.

1. bopucor B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKON MaTemMaTHku. Yacth 1. OCHOBBI
TEOPUM HEYETKUX MHOXECTB. YuebHoe mocobue no aucuuruinHe «Hedetkue monenu u cetu» [Tekcr]:
yuebHoe nocodue. — Cmonenck: PO ¢unmana MOU B . Cmonencke, 2013. — 72 c¢. (100 3k3.)

2. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKkoN MaTeMaTUKH. YacTh 2. OCHOBBI
HedeTKkol apudmeruku. YueOHoe nocodue no aucuuminHe «Heuerkue monenu u cetn» [Teker]: yueO-
Hoe nocobue. — Cmonenck: PO ¢unuana MOU B r. Cmonencke, 2013. — 52 c. (100 3k3.)

3. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKOM MaTemMaTuku. YacTh 3. OCHOBBI
TEOPUM HEUETKUX OTHOUIeHUH. YueOHoe nocobue no pucuuiinae «Heuetkue monenu u cetn» [Teker]:
ydyebHnoe nocodue. — Cmonenck: PO ¢unmana MOU B . Cmonencke, 2013. — 84 c. (100 3k3.)

4. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKkol MaTeMaTUKH. YacTh 4. OCHOBBI
HEYETKOTO JIOTHYECKOTO BBIBOJAA. YueOHoe mocobue mo nucuuiuinHe «Hederkue monenu u cetmy»
[Tekct]: yueOnoe nocobue. — Cmonenck: PO ¢unnana MOU B r. Cmonencke, 2014. — 102 c. (100 3k3.)

5. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBBI Teopun HeueTKUx MHOkecTB. Cepust «Oc-
HOBBI HeUeTKol MaTematukn». Kuura 1. Yue6Hoe nmocobue amst By30B. — M.: T'opsiuas nuHus—Tenexom,
2014. - 88 c. (2 7x3.)

6. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBbl HeueTkoi apupmernxu. Cepus «OCHOBBI
HeueTKoW MareMatukuy. Kaura 2. YueOHoe mocobue st By30B. — M.: ['opsiuas munus—Tenexom, 2014, —
98 c. (2 7k3.)

7. bopuco B.B., ®enynos A.C., 3epuoB M.M. OCHOBBI T€Opuu HEUETKUX OTHOmIeHuW. Cepus
«OcHOBBI HeueTkoil Matematukm». Kuura 3. YueGHoe mocobue anst By30B. — M.: opsiuas JTuHHS—
Tenexom, 2014. — 86 c. (2 7k3.)

8. bopucos B.B., ®enynos A.C., 3epaoB M.M. OCHOBBI HEUETKOTO JIOTHYECKOTO BbIBOJA. Cepus
«OcHOBBI HeweTkoi MaTemaTtukuy». Kuura 4. YyeOHoe mocoOue s By30B. — M.: I'opsiuast nuHuUs—
Tenexom, 2014. — 122 c. (2 7k3.)

9. bopucos B.B., ®exynos A.C., 3epaoB M.M. OcHoBBI TUOpUAN3aINKA HEUETKUX Mojeneit. Cepus
«OcHOBBI HeueTkoil Matematukm». Kuura 9. YueGHoe mocobue anst By30B. — M.: opsiuas JTuHHS—
Tenexom, 2017. — 100 c. (2 7k3.)

9. bopucos B. B., Kpyrios B. B., ®exynos A. C. HeueTkue MoJenu U CETU. 2-€ U3/. CTEPEOTHUII. —
M.: T'opstuast muaus — Tenexom, 2012, — 284 c. (2 7k3.)
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