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1. HEJIX U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Heab ocBOeHUS AUCIUIUIMHBL: MOJArOTOBKA OOYYaIOMIMXCA K HAYyYHO-MCCIIEIOBATEIbCKOM, MPO-
€KTHOHU JIeATeIbHOCTH 10 HampapiieHuio moarotoBku 09.03.01 «MubopmaTika U BRIUMCIUTEIbHAS TEX-
HUKa» MOCPEJCTBOM OOECIeUeHHUs 3TarnoB (GopMupoBaHUs KoMIleTeHINH, mpeaycMoTpeHHbix @I'OC, B
YacTH MPEICTaBICHHBIX HUKE 3HAHUM, YMEHHI U HABBIKOB.

3apaum: U3ydyeHUe MOHATUIHOrO amnmapara JUCHUILUIUHBI, OCHOBHBIX TEOPETUYECKHUX TOJIOKCHUI
Y METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUMN JJIs PEeLICHUS MPAKTUYECKUX 3a/1a4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Jucuumimza OCHOBBI HEYETKOI0 JIOTUYECKOrO BBIBOJA  OTHOCUTCS K yacTu B nukina bl k
BapUaTUBHOW IO BBIOOPY 00pa3oBaTENIbHOM MporpamMmbl IOJArOTOBKU OakanaBpoB 1o mporpamme «lIIpo-
rpaMMHOE OO€CIeYeHHE CPEJICTB BBIYMCIUTEIbHON TEXHUKU U aBTOMATU3MPOBAHHBIX CHCTEM) HallpaB-
nenns «MHopMaTHKa 1 BEIYUCTUTENbHAS TEXHUKA.

I[J'IH HU3YyYUCHUA ,HaHHOﬁ JUCHHUITIINHBI H606XOI[I/IMI>I 3HAaHUS, YMCHHA U HABBIKH, (I)OpMI/IpyeMBIe
NpeaAIICCTBYIOINUMHU AUCHUILIIMHAMMU:

b1.B.12 «OcHOBBI TEOpUU YIIPABICHUSD;
b1.B.JZIB.03.01 «MeTtoabl aHamm3a TaHHBIX);
b1.B./IB.03.02 «IIpuknanHast CTaTUCTHKAY;

b1.B.9 «Beenenue B 111dppoByro 00pabOTKY CUTHATIOBY;

b1.B.10 «MonenupoBaHuey;

[lepeueHr mocneayOIUX TUCHUIUIMH, AJI1 KOTOPBIX HEOOXOJUMBI 3HaHMS, YMEHHUS U HaBBIKH,
¢dbopmMHpyeMble JaHHOM TUCIUIIMHOM:

b1.B./IB.04.01 «TpaHcasTopsl IPOrpaMMHBIX SI3bIKOBY;

b1.B./1B.04.02 «Teopus popmanbHbIX paMMaTUKY;

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

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

Bb3.01 «IToaroToBka k 3aIMTe U 3aIIUTA BHITYCKHON KBATH(UKAIIMOHHON PaOOThD».

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUITJINHBI

OcBoeHue JUCHUIUIMHBI HalpaBieHO Ha (OpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIIETEHIIMNA B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nannomy Hanpasienuto noarotoku 09.03.01 «Mudopmaruka
U BBIUUCIIMTEIbHAS TEXHUKAN!

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs MO JUCHUIJIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHHUSI KOMIIEeTeH M

Komnerenuus NuaukaTopsbl 10CTH- Pe3yabTaTsl 00yueHus
JKEHHMSI KOMIIEeTeH i

[1K-2. CniocobeH Bna- [K-2 3Haer: OCHOBHBIE METOJIbI Hay4yHO-
JIeTh KyJbTYypOH Hay4- MCCIIEN0BATENBbCKON IEATEIbHOCTH;

HOTO UCCJIEIOBAHUS B YMeer: BBIACHIATh U CUCTEMAaTU3UPOBATH OCHOB-
o0JacTu Hay4HOI! crie- HbIE UJIEU B Hay4YHBIX TEKCTaX, OLICHUBATh MOCTY-
LHAAJTBHOCTH, B TOM Mayr WHOOPMAIKI0, HE3aBUCUMO OT HUCTOY-
YUCJIE UCTIOJIb30BaHUEM HUKa, Hu30eraTb aBTOMATHYECKOTO MPUMEHEHHUS
HOBeHIuUX nHPOpMa- CTaHAAPTHBIX GOPMYI IPU PEUICHUH 3a/1a4;




Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay
IIpoghuns «Ilpocpammmnoe obecneyenue cpedcme 8bl4UCTUMENbHOU MEXHUKU U A8MOMA-
MU3UPOBAHHBIX CUCTIEM

CMOSIEHCKMIA
( DUITNANT
I y I |
vun_

PIJ] B1.B.J[B.01.02 «OcHo8bl HeuemKo20 J102U4ecKo20 8bl800a»
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TEXHOJIOTUU

Brageer: HaBbikamu cOopa, aHaIM3a HHPOpMa-
MM TI0 MCCIIEA0BaHNIO, HAaBBIKAMH BBIOOpa METO-
JIOB pelIeHHs 3a/1a4 HCCIIeJOBaHUSI.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:
Ckonuposamu u3 yuebHozo niana no coomsemcmsyroweu OI1:

AI{E!,Z[EMH‘IEC KHX TacoB

CMOJIEHCKUN

DUITNAT

o
Ne o [ E = Fﬂ
o Hagere HaaMeHOBAHHE THCHHILIHHBI E' E' = 2 Kour o] 3.e KoMmnerenonum I'pynma
L. < | & g £ Jlex | Jlab | Tp |KPII| CP | :

2 =] aKT S

M &
35 |51.B.,E,B.02.02 ‘ OCHOBEI HeYeTKOro BeIBOAA (4 (7 ‘3|<3 PP (180 (EE (34 (16 (16 ‘ (78 (36 (5 ‘I‘IK-Z Nno-21
OBO3HAYEHMUAA:

Buabl npoMeskyTOUHOM aTTecTanMy (BUABI KOHTPOJIA):
OK3 - SK3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer;

Buawbl pador:

KoHTakT. — KOHTaKTHast paboTa 00YJarOIIUXCs C MPETIOAaBaATENIEM;
JIek. — NeKIMOHHbIE 3aHATHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — mpakTHYecKue 3aHATHS;

KPII — xypcoBast paboTta (KypcoBoil MpoeKT);

PI'P — pacuetno-rpaduyeckas padora (pedepar);

CP — camocTosTenbHas paboTa CTYI€HTOB;

3.6.— 00bEeM AMCUUIUINHBI B 3a4€THBIX €AMHUIIAX.
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Copep:xanue AUCHUIINHBI
Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEeP:KaAHHUe
1 JIEKIIMOHHBIE 3aHATHS B OCEHHEM cemecTpe 17 mT. no 2 yaca:

1.1. Tlonamue cucmemul. Knaccugurayus u xapaxmepucmuxa cucmem.

1.2.  Ilonamue u onpeodenenus cucmemvl. OcHOBHblE NOHAMUS U ONPeOeleHUsi MeoPUU MHO-
acecms. Onpeoenenue u 0003HaUeHUe MHOHICECMEA.

1.3.  OcHosmvie onepayuu nao mroxcecmseamu. Ceoticmea onepayuti Hao mHoxcecmeamu. Oc-
HOBHblE NOHAMUS U ONPeOeeHUs. MeoPUU HeYemKUX MHOHCECME.

1.4. Onpedenenue u 0603nauerue Hewemrko2o MHodxcecmsa. Cnocobwvl 3a0aHus HeyemKux
mHoxcecms. OcHOBHbIE XAPAKMEPUCUKU HEYEMKUX MHONHCECME.
1.5.  Onpeoenenue u xapakmepucmuxu Heuemkux yucei. Onepayuu Hao HeyemKUMU YUCTIAMU
HA OCHOBE UHMEPBATIbHO20 MEeMOoOd.
1.6.  Onepayuu Hao HeuemMKUMU YUCIAMU HA OCHOBE NPUHYUNA HeyemKo2o 00obwenus J1. 3a-
oe.
1.7.  Onpeoenenus, munvl u cnocobbl npedcmasieHus HeuemKux omuouleHuti. Tunvl Heuemxux
omnowenuti. Cnocobwl npeocmasnenus nedemxux omuowenuu. Ocnosnvle nonamus. Onepayuu
Hao Heuemkumu omuoutenusmu. Ceolcmea HeuemKux YHapHuIX OMHOULEHUI.
1.8.  Heuemxue npooykyuonnwvie mooenu. Onpeoenenue, KOMNOHEHMbl HeUemKUX NPOOYKYUOH-
Hulx MoOeneu. CxeMbl HeuemKo20 6bl800a.
1.9.  Co3zoaHnue b6azvl HeuemKux npoOyKYUOHHuIX npasul. Beedenue neuemrxocmu. Aepecuposa-
Hue cmeneHell UCIUHHOCIU HeYemKUX 8blCKA3bI8aAHUL NPEONOCHLIOK NO KANCOOMY Npasuiry. Ax-
MUBU3AYUS 3AKTIOYEHULL NPABUI.
1.10.  AxxkymynrupogaHue akmusu3upo8aHuvix 3axatodenuti npasu [lpusedenue Kk uemrxocmu.
llapamempuueckas onmumusayusi KOHeYHOU 6a3bl HeYemKUX NPAGUI.
1.11.  Conocmasnenue unmenieKmyaibHulX mexuono2uii (mooeneii). OcHogHble HaNPAasIeHUs.
PA38UMuUsL HeUemKUxX mexHon02Ul.
1.12.  OcHosnbie Hanpasnenus pazeumus Helpocemesvlx mexronoauu. Knaccuguxayusa neuem-
KUX HeUPOHHBIX NPOOYKYUOHHBIX MOOEEll.
1.13. Heuemkue HetlpoHHble NPOOYKYUOHHbLE CemU ¢ NapamMempuyecKol onmumuzayueri npa-
8UJI HA OCHOBE ANCOPUMMOE 00YUCHUSL.
1.14. Heuemxkue netiponnvie npooykyuonnvie cemu muna ANFIS (Adaptive Network-based
Fuzzy Inference System).
1.15. Knaccughuxayus netiponnvix Hewemxux mooeneil. Hetiponnvie Heuemxue cemu ¢ 66e0eHU-
eM HeuemKoCcmu 6 CImpyKmypy.
1.16. Heuponuvle neuemkue cemu ¢ Haoeienuem HetipoHos Heuemkocmuio. Hetipounvie neuem-
Kue cemu Ha OCHOB8e HeUpPOHO8, peanusyrowmux nevemkue onepayuu. Hetiponwi, pearusyrowue ne-
yemkue onepayuu.
1.17.  Tunvl npodreMHO-0pUEHMUPOBAHHBIX HeuemKux mooeneu. Heuemkue oyenounvie mooenu.
Heuempxue batiecosckue cemiu.
2 | naGopaTopHblie pabOTHI B OCEHHEM CEMECTpE 8 HIT. M0 2 yaca:
2.1. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemvr MATLAB
2.2. O3nakomaenue ¢ peoakmopom FIS na demoncmpayuonnom npumepe.
2.3. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. Bviuucie-
HUe pe3yIbmama 102UYecKo2o 8618004, yacmo 1.
2.4. Paboma c FIS-cmpyxmypamu 6 pamkax Fuzzy Logic Toolbox cucmemor MATLAB. Bviuucine-
HUe pe3ybmama 102UYecKo2o 8618004, Yacmoy 2.

2.5. I[locmpoenue Heuemkoli npoOYKyuoHHou mooenu cpeocmsamu Fuzzy Logic Toolbox cucme-
Mol MATLAB, yvacme 1.
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2.6. I[locmpoenue Heuemkoli NpoOYKYuoHHou moodenu cpeocmsamu Fuzzy Logic Toolbox cucme-
Mol MATLAB, yacme 2.

2.7. Obyuenue neyemroii NPOOYKYUOHHOU MoOdenu ¢ ucnovzosanuem ANFIS-wodenu cpedcmesa-
mu Fuzzy Logic Toolbox cucmemvt MATLAB.

2.8. Ananuz annpokcuMayuOHHbIX C8OUCME HeUeMKOL NPOOYKYUOHHOU MOOeU CPedCmeamu
Fuzzy Logic Toolbox cucmemvt MATLAB.

3 MPAKTUYECKHE 3aHITHUS B OCCHHEM CEMeCTpe 8 IIT. 1o 2 yaca:

3.1. Knaccugpurayus cucmem. Knaccugpuxayus mooeneii cucmem. Cmanoapmuule onepayuu Hao
Heuemkumu mMHodxcecmsamu. Ceolicmea cCmaHOapmHuvlx onepayull Ha0 HeuemKUMU MHONCECMBa-
MU

3.2. Heuemxue mpeyeonvhuvie uucia. Heuemkue mpaneyeuoanvhvie uucia.

3.3. Pasnoguonocmu neuemxux yHapHblX OMHOUEHUl (IKBUBANEHMHOCIMU, HEIKEUBANEHIMHOCMU,
cxXo0cmea, paznuyus, npeonopsoxa, nopsaoka. Heuemxue mopghuzmol medxcoy Hewemkumu omHouie-
Husamu. «Pacnpocmpanenuey Heuemxkocmu HeyemKo20 MHONCECMBA C UCNOIb308AHUEeM OUHAPHbIX
OMHOULeHU.

3.4. Aneopummul npsAMO20 HewemKo2o NPOOYKYUoHHo20 evisooa (Mamoanu, Jlapcena, Llykamomo,
Cyesno 0-20 nopsioka, Takaeu—Cy23H0). AnnpoxcumayuonHvle c6OUCMBA HEYEeMKUX NPOOYKYUOH-
HbIX MOOeiell U aleopUummos 8bl800a Ha UX OCHOGe.

3.5. OcnosHvle nanpasnenus passumus MexHoaA02ULl I80TOYUOHHO20 MoOdenuposanus Memoow: 2u-
Opuouzayuyu UHMeNIeKmyaibHblX mexHono2ull (modeneti). Heuemkas netiponnas npooyKyuorHas
cemwv Banea—Menoens.

3.6. Heuemxas netiponnas npooykyuonnas cemo Taxaeu—Cyzsno—Kanea. Heuemxkue netiponnvie
NPOOYKYUOHHbBIE CEeMU C peanu3ayuii KOMNOHEHMO8 Ha OCHO8e HeUpOCemesol MexXHON02UU.

3.7. PazHosuoHocmu HetipOHHbIX HewemKux cemeti Ha OCHOBe HelPOHO8, Peaiu3ylouux HeyemKue
onepayuu. Hetipo-Hedemxkue K1acCugpukamopbul, HetipoHHble HedemKue cemu 05l 0epesbes KiacCu-
Quxayuu,; HelipoHHble Heuemkue cemu 051 KOMNO3UYUOHHBIX NPABUTL 8b1600A, HEUPOHHbLE Hedem-
Kue cemu 0I5l U3NiedeHusi NPasuil U3 OAHHBIX.

3.8. Heuemxue cemu Ilempu. Heuemxue cumyayuontsie cemu.

4 | PacuetHo-rpaduyeckas pabora:

«CpaBHEHHE aIPOKCUMAIMOHHBIX CBOMCTB FIS-cTpykTyp»

5 | CamocrosiTenbHas paboTa CTy/I€HTOB:

5.1. 3y4yenune maTepHaioB JEKINH;

5.2. [loaroroBka K 3ammre J1a00paTOPHBIX padoT;

5.3. [loaroroBka K MpakTUYECKUM 3aHSITHUSM;

5.4. BeinosHeHne pacyeTHO-rpaduieckoil paboTsl;

5.5. IloaroroBka K 9K3aMeHy MO TUCIUTIINHE (OLIEHOYHBIC MaTepUabl IPUBEIECHBI B pazjere 6
Hacrosmeit PI1J]).

Texkymmii KOHTPOJIb: YCTHBIN ONMPOC HA KAKIOW JIEKIIMU 10 MaTepuaiaM MpeIblayliell mapbl, 3almTa
aboOpaTOPHBIX padoT.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

Tabnuua - O6pa3oBarenbHbIE TEXHOJIOTHH, UCTIOIb3yEMbIE TIPU PEATN3aLUHU PAa3IMYHBIX BUJOB yUeOHOI
3aHSATHH 110 TUCHUILIMHE

Ne | Buapl yueOHBIX 3aHATUI OO6pa3zoBarenbHbIe TEXHOJIOTUI

/1

1 Jlexuyn Knaccuueckas (TpaauuuonHasi, uH(GOpMaIMoHHAas)
JEeKLUs

2 JlaGoparopHas paboTa TexHOJ0rHsI BBIIOIHEHUS 1JaOOPaTOPHBIX 3aJaHUI UH-
JUBUYaJIbHO

Jomyck k maboparopHoit padote

3 IIpakTrueckue 3aHATUS TexHosorust 00y4eHus: Ha OCHOBE PELICHUs 3a]1a4 U
BBIIIOJIHEHUS YIIPAKHEHUN

4 CamocTosTenpHas padoTta NudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
cTyneHToB (BHeaynuTopHas) | (moctyn k DUOC ¢unmana, k bC dunuana, 1octymn kK
WH(OPMAMOHHO-METOIUICCKIM MaTepHaiaM 10 JTUC-

[IUTUTHHE)
5 Kontpois (mpomexxyTounast | TexHOJIOTHS TUCEMEHHOT'O KOHTPOJISI, B TOM YHUCJIE Te-
aTTecTalus: IK3aMeH) CTUpPOBAHUE

6. OUEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIETO KOHTPOJISI U
MMPOMEKYTOUYHOW ATTECTALIAM — JIISI OIEHKU KAUECTBA OCBOEHMSI
JUCHUTINHBI

K HpOMe)KYTO‘IHOI\/'I arTeéCTal CTYACHTOB IO AUCHUIITIMHE MOT'YT IPUBJICKATHCA MPEACTABUTCIIN
pa6OTOIlaTCJ'ICI‘/JI, npenoaaBaTeyid NOCICAYOINX JUCIHUIIIINH, 3aBCAYOIINC Ka(l)e,[[paMI/I.

OHeHKa KadyeCTBa OCBOCHHA AUCHHUIIJIMHBI BKIIFOYACT KakK TCKYIHI/Ifl KOHTPOJIb YCII€EBACMOCTH, TaK
" NPpOMCKYTOUYHYIO aTTCCTAIUIO.
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O1eHOYHEIC CpeAcTBa TCKYILICTO KOHTPOJIA YCIICBACMOCTHU:

Kparkoe conepxanue PI'P:

3amaua 3aKiIoyaeTcs B TECTHPOBAHUU U cpaBHEHHMU FIS-cTpykTyp, paboTaromux mo aliropurMam
Mawmpaanu, CyrsHo 0-ro nopsaka u CyraHo 1-ro mopsiaka (st KaX10ro 3aaHusi BBIOPaHO T10 JIBE CTPYK-
Typbl) U crioco0oB nedaszzudukanun. CpaBHEHHE MPOBOAUTCS MO TOYHOCTH aNMpPOKCUMAIMH 3alaHHON

dynxmun Y = VACTEZY) (3amanus 1-12, cm. Tabmn. p3.1) ¥ yCTOHYMBOCTH pe3yibTaTa OTHOCUTEIBHO HU3Me-
HeHMsI QYHKIUN MPUHAIISKHOCTH (3amanus 13-24) mis pa3audHOro KojaudecTBa mpasuil. [Ipoueaypsl u
(yHKIIUU BCEX OCHOBHBIX M BCIIOMOTATENbHBIX pacy€ToB, reHepanuu FIS-cTpykTyp, moctpoenus rpadu-
KOB, a TaKXe pe3yJbTaThl PacY€TOB B 00s3aTEILHOM MOPSIKE BHOCSATCS B pacu€THO-TIOSICHUTEIBHYIO 3a-
MUCKy. Pe3ynbrarhel pacuéToB TakkKe JAOJDKHBI ObITh MPEJOCTABICHBI B 3JIEKTPOHHOM BHJI€ (MOKHO B BUJE
COXPaHEHHOTO COCTOSTHHS paboueii obmactu Matlab).
1. B cooTBeTcTBUU C MHAMBUAYAIbHBIM 3a1aHnueM noctpouts no 100 FIS-ctpykryp kaxnoro tuma. FIS-
CTPYKTYPHI JIOJDKHBI OTBEYATh CIEAYIOIINM TPEOOBAHUSM:
1.1. Cnoco6 peanu3anuy KMIUITMKAIIUU — IIPOU3BEICHHE
1.2. Cnoco0 peanu3aiuu arperaium — CyMma
1.3. CnocoOsr peanuzanuu Heu€Tkux jorudeckux “M” m “UJIN” nomxHBI coBNagaTh s MoJeeih
000MX TUTIOB
1.4. Crioco6s1 nedaz3udukanuu onpeaesoTcss HHANBUIyalIbHBIM 3a/1aHieM
1.5. Yucno TepMoOB MO KaK10M BXOIHOM TIEpeMEeHOI He MeHee 4.
1.6. KonmnuecTBo npaBui B 6a3e 3HaHui He 60nee 50.
1.7. IlpaBuna nis mozenell o0OMX THIIOB COBMAJAIOT, 32 UCKIIOYEHHEM (YHKIUI MPUHAIC)KHOCTH
3aKJIFOUEHUH U 33/1al0TCS CIEAYIOIINM 00pa3oM:
1.7.1. Ompenensitorcs aHATUTHYECKM WIM MO Trpa@uKy TOYKH OSKCTpeMyma (QyHKIUU

y=1(x,x,)

1.7.2. Kaxmoil Touke 3KCTpeMyma (4% crapurcs B coorBercrue napa GyHKIUN TpUHAI-
JICKHOCTH TEPMOB COOTBCTCTBYIOIIUX BXOJHBIX JIMHIBUCTHYCCKUX IICPEMCHHBIX.

[TapameTps! GyHKINI TPUHAUICKHOCTH UMEIOT BU:

(x'-g,x',x'+¢)_

JUISL TPEYTOJBHBIX (YHKIUI PUHAAIEKHOCTH;

1 ' ' '
(x'-d-&x—d,x'+d,x+d+¢)_ JUISl Tpanelen1albHbIX;

'
(g’x ) — AJId TayCCOBBIX;

" '
(¢,x'-d,e,x+d)_ JUISl IByCTOPOHHMX I'ayCCOBBIX.

3necs 4 — napaMmeTp, XapakTepU3yIUi MUPUHY MOJAIbHON 00JacTH AJis Tpanelnen1aibHbIX U
JIBYCTOPOHHUX TayCCOBBIX (DYHKIMH NPUHAUICKHOCTH, MapaMeTp YCTaHABIMBACTCA OJMHAKOBBIM I10
BceM (YHKIMSIM TIPUHAJISKHOCTH W BBHIOMPAETCsl MO COOCTBEHHOMY yCMOTpeHHIo; ¢ — xodddumment
HEYETKOCTU OJIMHAKOBBIA JJIS1 BOCXOJALIEH M HUCXOAALIEH BeTBel (yHKIMM npuHaaiexxHoctu. [lapa-
METp € TEHEPUPYETCA B COOTBETCTBUU C 33JaHHBIM 3aKOHOM pacnpeneneHus poHo 100 pa3, kaxaoe 3Ha-
YEeHHUE UCIIONIB3YeTCs s BCeX (DYHKLMHN MPUHAIEKHOCTH B MOJIEINIAX 000MX THIIOB.

1 1
TakuM o0pa3oM, 3HaUEHUS Y'u %2 szamaror [EHTPBI MOJANBHBIX O0JIaCTEHl JUIsI COOTBETCTBYIO-
! ! ' '
UX TEPMOB L Hu T2. B naneHeieM, mogo0OHBI 3HAYECHHUS Yy X2 OyJileM Ha3bIBaTh OTMIOPHBIMH JIJISI CO-
OTBGTCTByIOH_II/IX TepMOB.
1.7.3. B ciyuae eciu AJisl 3aJaHUNA, KCTIOJIB3YIOIIMX Tpaneluen1alibHbIe WM JBYCTOPOHHUE rayc-

COBBbI (DYHKITMM MPHUHAIIC)KHOCTH, KOOPAMHATHI HECKOJIBKUX TOYEK IKCTPEMyMa IO KaKoii-
GO MepeMEeHHOI JIeKAT B MPEAeax OTpeska WHpHHOi 24 | To JOIYCKAeTCs COMOCTABUT
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1.8

1.9.

UM OJIMH TE€PM.

1.7.4. Ecnm mociie onmucaHusi TOYEK IKCTPEMyMa OCTAIOTCS 00aCTH 3HAYCHHUH TIEPEeMEHHBIX, KO-
TOpPbIE€ HE OIMHUCHIBAIOTCS HU OJHUM M3 TEPMOB COOTBETCTBYIOILIEH JTUHIBUCTHYECKOMN Mepe-
MEHHOM, CJIeAyeT BBECTH JIOTIOJHUTEIBHBIC TEPMBI; [ICHTPHl MOJAIBHBIX 00J1aCTEH TOTIOJIHHU-
TEJIbHBIX TEPMOB BEIOUPAIOTCS POU3BOJIBHO.

1.7.5. JInst Ka)xqoro coyeTaHusl TEPMOB BXOJHBIX EPEMEHHBIX (7.1, OIPENEIACTCS 3HAUCHUE

" ' ' '
aNMPOKCUMUPYEMOH (YHKIIMH B HX ONOPHBIX 3HAYCHUAX: » T 3ypavenne V' oss-
J€TCA ONOPHBIM Ul 3HAYCHUS BBIXOJHOM IIEPEMEHHOM — 3aKJIOYEHHs IIPaBUJIA BUJA!

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

1.7.6. 3Hauenusa BLIXO,HHOﬁ nepeMeHHoﬁ ONIPEACIIAIOTCA CIICAYIOINM 06p830MZ
- JI1  CHUCTEMBI CyF3HO O-FO HOprI[Ka BBIXOAHBIM 3HAUYCHUCM JSBJISICTCSA KOHCTAHTA.
R I ' v
T,:c'=y'=f(x'x,".
b

- JJIs1 CUCTEMbI CyF3HO 1-ro IopAAdKa BbIXOAHBIM 3HAYCHHUCM SBJIACTCA JIMHEHHAs (1)yHKHI/I$I oT

T (S (x,x,) =¢ - x e, x, +¢,

C
BXOOHBIX IMEPECMCHHBIX! Y 0

¢ G
b

, Tne Ko3hdUIMeHTH !, u

' ' n _ ' '
nonGupatorest w3 yemosust: /(%150 )= F (055 oy srom mameitnsre kosddummentsr © u

) HC MOT'YyT OBITh OJHOBPCMCHHO PaBHBIMHU 0.

- s cucteMbl MaMmlaHu BBIXOJHBIM 3HAUCHHUEM SIBIISICTCS HEUETKasl MepeMeHHasi (TepMm) Ty,
KOTOpas 3aJa€TCs MO ONMOPHOMY 3HAUYECHUIO 110 aHAJIOTUU C TEPMAMH BXOJIHBIX TEPEMEHHBIX.
1.7.7. Ecnu omopHblEe 3HA4YE€HHs BBIXOJIHOM NMEPEMEHHOW MJii HECKOJbKHUX COYETaHUN TEpPMOB
BXOJIHBIX NepeMeHHbIX coBnagatoT (g FIS tuna Cyrano 0-ro, 1-ro nopsakos nin Mampa-
HU TS CTy4asl TPEYTOJbHBIX WJIHM TayCCOBBIX (DYHKUIMN MPUHAAIEIKHOCTH) WIH HAXOASTCS B

nmpezenax oTpeska mwHpHHON 2, OmMycKaeTcs yMEHBIINTh KOJTHYECTBO NPABHI 33 CUET
MIPUMEHEHHUs JJOTHYeCKUX cBsA30K “Unn” u “He”.

.B paC‘léTHO-HOHCHI/ITeJ'IBHy}O 3allUCKY CICAYCT BHECTU IMPUMCPHIL Mozeaeun 000HX THUIIOB I Ka-

KOro-1100 oJHoro 3HaueHus €. [Ipumepsl HOKHBI coaepkaTh obmue Hactpoiiku FIS, nsobpa-
KEHUS M ONHCAHMs MapaMeTPOB TEPMOB BXOJIHBIX M BBIXOJHBIX MEPEMEHHBIX, CIIUCOK MPaBHI
(n300pakenue 0as3bl MPaBHIT), U300paKEHHUE TIPOIlecca JJOTUYECKOTO BBIBO/A, H300payKeHHe IMo-
BEPXHOCTH BBIBOJIA PAZOM C TPEXMEPHBIM IpapUKOM anmpoKCUMUPYEMON (PYHKIINH.

Tpebyercs MOCTPOUTH TUCTOTPAMMY CT€HEPUPOBAHHBIX 3HAYEHUI MapaMmeTpa €, pacCuuTaTh JUIs

— 1 &
E=— Zgl.
N, i=1
£ n ucnpasieHHy oneHky CKO (kopenp n3 ucnpas-

1 N - 2
o¢ = —Z(s—gi)
i=1

HET'O BBI60pO‘lHO€ CpcaHee:

. N,-11%
JIEHHOM OIEHKH JUCTIEPCHH OTHOCHTEIBHO BBIOOPOYHOTO CPEIHETO): €

N, =100

rae — pa3mep BbIOOPKH K03 PHIHIEHTa HEUETKOCTH.

2. Jna xaxgoro u3 100 ucnbITaHUR MPOTECTUPOBATH CTPYKTYPhl 0OOMX THIOB IO HAOOPY 3HAYECHHUH,
COOTBETCTBYIOILIEMY PAaBHOMEPHOI CETKE B Tuana3zoHe

2.1

[-3; 3] mo kaxxnoi nepemeHHO# ¢ marom 0.1.

. PaccunTaTh 3HaUeHHS pe3ysbTaTa JOTHYECKOTO BBIBOJA JUTSI KKIOTO DK3EMILISIpa Mojieeit 000-

HUX TUIIOB B K8.)K£[0171 TECTOBOU TOYKE, pC3yJIbTAThI MPCACTABUTL B BUAC ABYX MACCUBOB!
1 Lol 2N - . 1 201 2N - .
Yij :ﬁsj(x[ X ),i=LN_,j=1N, Yij :ﬁSj (x;,x),i=LN,j=1N,

&
fis,  fis:

I/I b
rae /" — (yHKIIMM, peann3yeMble CUCTEMaMH JIOTHYECKOTO BBIBOJA MIEPBOTO M BTOPOTO
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TeCTUpyeMOro Tumna ajs koddduimenta Heuérkoctn 7, '~ — YHCJIO TECTOBBIX TOYCK.

2.2. B 3apanusx 1-12 115 Kax10ro UCHBITaHUS ONPEIEINTh MOLYJIb OTKJIOHEHHUS pe3yJIbTaTa Kaxa01

2.3.

d, =\, - f(xl,x2)

MOACIN OT TOYHOI'O 3HA4YCHUA (bYHKHI/II/I B KaX(HOﬁ TOYKC:

d, = (v}, - f(xl,x2)’

, AJIA KaX(HOﬁ MOACIN OIIPEACINTD MaKCI/IMaJ'IBHHﬁ MOJYJIb OTKJ'IOHCHI/IH'

dmax, =maxd;,  dmax, =maxd;, j :F d‘ :_Z
=L, =L, BH6opquoe cpenHee: x 0=l N, = ,
Gdjl Z( jl ,j O-djz = N _lz(dz )
ucnpasiieHHy10 oueHky CKO: u =
B 3amanusax 13-24 no pesynpratam 100 ucnbpiTanuii BEBIOOPOYHOE CpefHEee pe3ysibTaTa Kaxaoi

— 1 N, R 1 N,
1 1 2 2
Vi=ar Dyl = >
MOJIEJIM JUISL KKIOM TOYKU: & J u & J , ucrpasieHHyio oneHky CKO
(KOpeHb W3 HCIPABICHHOW OIEHKU JHCIEPCHH OTHOCHUTEIBHO BBIOOPOYHOTO CPEIHETO):

P 1 X —
oy = 2w oy = 2 -y
Ng_l J n Ng_l /

3. IIpoBecTH NONMOJHUTEIBHYIO 00PaOOTKY pe3yIbTaTOB.

3.1.

3.2

B 3aganusax 1-12 qig kaxaoil Mosieny HOCTpOUTh rpauKu 3aBUCUMOCTH MaKCUMaJIbHOT'O MOAY-

dmax',  dmax’ ! 2
71 OTKJIOHEHHUS ’'n /', BBIOOPOYHOI'O CPEIHEro MOAYJIs OTKJIOHeHHs ’ u / , uc-
. od, od’ £,
npasienHoil oneHku CKO 7 m 7/ or /. OxapakTepu3oBaTh MOJyYEHHbIE 3aBUCUMOCTH,

KakK 110 OTACJIIBHOCTH, TaK U B CPABHCHUH I10 THUIIAM MoZgeIeH. OHpe,Z[eJII/ITB 1O BCEM HMCIIBITAHUAM

d! =max d;; !
1 TOYKaAM I KaXI0ro THUIla MOICIIN MaKCI/IMaHI)HI)H\/JI MOI[yJ-H) OTKJIOHCHUA: i.j nu
N

X

- N,
1 2
dy, =maxd; d = NN ZZ d Z‘Z,:

L7, BBIOOPOYHOE CpeHee: NN, , MCIIpaB-

R S < P
DA

JIEHHYIO OIIEHKY CKO: x e sl u
I e

o= |— d? -

w122

OTHOIIIEHHUIO HAWJCHHBIX 3HAUCHUM.

B 3amanmsax 13-24 nus kaxJIoro Tuma MOJIETH MOCTPOUTh TPEXMEpHBIE TpapUKH BRIOOPOYHOTO
2 2 1 2
; ; o oYy. oy.
CpeHero pesynbrara Mojend °¢ w2 | ucnpasnensoil ouenku CKO %7 u Vi B recrupye-
1 2
MbIX Toukax. [Toctpouts ructorpammbl CKO pe3ynbTaToB B TECTUPYEMbIX TOUKAX * ! M -°

. CpaBHI/ITB AIIMPOKCUMAIIMOHHBIC CBOMCTBa MOJEIEH IO CO-

2

. OV, OV
JUTST KaQXKIOr0 THUIIA MOJEIIEH. Yiyg Vi, OxapakTepu30BaTh MOJTYyUYEHHbBIE 3aBUCUMOCTH, KaK I10
OTJEJIBbHOCTH, TaK U B CpaBHeHI/II/I o Tumnam mojenei. Haiitu BEIOOpOYHOE cpeHee OT MOToYeY-

1 &

) 2

Zay, N 2.0,

HBIX CKO: N, = x 0=l . Onpenenuts uroroboe CKO pe3ynbraTta Kak
CPCAHCKBAAPATUIHOC OTKJIOHCHHUC MMOTOYCUHBIX CKO ot ux CpCaHCTO BBIGOpO‘-IHOl"O 3HAYCHUA:
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1 Nx 1 Nx _—
1 1 12 2 2 272
oo’ = =S e -y oot = |3 e o)
o u o0 . CpaBHUTH YCTOMYHBOCTH pe-
3yJIbTAaTOB, MOKa3aHHBIX MOJEJISIMU Pa3HbIX TUIOB MO cooTHomeHuto utorooro CKO u CKO

601 0'0'2

kod(durmenta Heuérkoctu: 06 u O¢€

Cnucok annpoKCUMUPYEMBIX (QyHKIUI:

—(q+1)7—x,

y=3(1-x)" g Tl 10(0.2x, —x,” —x,”)- e

1 3
_1 2 —sin(x+x,+1)° 5 3 2 o) —x2-x?
y—Z(xl+x2) e +5(x, +3x,” +2x,-x,) e ,
2.
. _ 2 2 2 2
3. ¥ =3sin(x, +x,)-cos(x, +x,) e 1 3(x, 43"+ x, - xy) e T
X, X, €[-3;3].

IIpumepsl Bonpocos Kk 3amure PI'P:

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

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

3. Knaccsl onepanuii HeueTkoi nMiinkanuu. Kpurepun oneHKH HeUeTKON UMILTUKALINN.

4. OcHOBHBIE 3371au¥l CO37jaHNs 0a3bl HEUETKUX MPOTYKIIMOHHBIX TPABUIL.

5. OcHOBHBIE KOMIIOHEHTBI HEYETKUX NMPOIYyKLIMOHHBIX MoJiesiell. BBenenue HeueTkocTu. Arperu-
pOBaHME CTENEHU UCTUHHOCTH MPENOCHUIOK MTPABWJI, OCHOBHBIE ONEPALMNA. AKTUBHM3AIMS 3aKIIOYCHUN
IIpaBUJI, OCHOBHBIE Oonepalui. AKKyMYJIMpPOBaHHE aKTHBU3MPOBAHHBIX 3aKJIOYeHUM npaBwil. [Ipusene-
HUE K YEeTKOCTH, KIaccupuKaius MeTo1oB fedazzudukanuu. [Tapamerpruyeckas onTUMU3aLUSA KOHEUHON
0a3bl HEUETKUX MPABUIL.

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

OrneHoYHBIE CpeNICTBA AJIs IPOMEKYTOUHOM aTTecTaliu:

IIpuMepsl BONPOCOB K 3K3aMEHY N0 JMCHHILIHHE:

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

2. OCHOBHBIE XapaKTEPUCTUKH HEUYETKUX MHOXKECTB (HOCUTEIh HEYETKOIO MHOXKECTBA, BBICOTA
HEYETKOr0 MHO>KECTBA, HOPMaJIbHOE U CyOHOPMaJIbHOE HEUETKOE MHOXECTBO, YHUMOJAJIbHOE HEYETKOE
MHOECTBO, TOUKa MIEpEX0/1a HEUETKOTO MHOXKECTBA, SIIPO HEUETKOTO MHOYKECTBA, CHHIJITOH).

3. Heuerxkoe MHOXecTBO n-TUNa. MHOXECTBO a-ypoBHs. MOJysib HEUETKOTO MHOXKECTBa (CKa-
JISIpHAsi MOIIIHOCTb, OTHOCUTEINIbHAS MOIIIHOCTB ).

4. CranpmapTHbIE ONepaly HaJl HEYETKUMH MHOXECTBAMM, UX OIpeAeseHUs (paBEHCTBO; BKIIIO-
YeHHUE; CTPOTOe BKIIIOUYEHHUE; JOMOTHEHUE; NTepecedeHne; 00beIMHEHNE; Pa3HOCTh; TU3bIOHKTUBHAS CyM-
Ma; YETKOE€ MHOXKECTBO, OJMKaiilllee K HEYETKOMY MHOXECTBY; JI€KapTOBO IPOM3BEAECHUE HEUYETKHUX
MHOKECTB).

5. CBoiicTBa CTaHIAPTHBIX OIEpaIdidi HaJl HEYETKUMHU MHOXKECTBAaMHU (MHBOJIIOTHBHOCTh, KOMMY-
TaTUBHOCTb, ACCOLIMATUBHOCTb, TUCTPUOYTHBHOCTD, HIEMIIOTEHTHOCTD, MOTJIOIIEHUE, TOX/IECTBEHHOCTH,
3aKOH Jie MopraHa, 5KBUBaJICHTHOCTb, CAMMETPHUYHAs Pa3HOCTHAS (opMyJIa).
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6. PacmmpenHsle onepaniy HaJ HEYETKUMU MHO)KECTBAMH:

e OoIIepalyy JOMOJHEHUS HEYETKOrO MHOXKECTBA (CTaHIAPTHOE HEYETKOE IOMOJHEHUE, He-
4eTKOoe JoMoHeHne Srepa);

e OIIepaIy TIEPECEUYEHHs] HEUSCTKMX MHOXECTB (CTaHAAPTHOE HEYETKOE INepecedeHue, He-
4yeTKoe nepeceueHue Srepa, anredpanueckas Npou3BeicHHE, TPAHUYHOE [IPOU3BEICHUE, IPACTHY -
CKO€ Tpom3Be/icHne, A-cymma).

e orepan 00bEJMHEHHS HEUYETKHX MHOXKECTB (CTaHAApTHOE HEYeTKoe 0ObeIMHEeHHUe, He-
yeTKoe 00benuHeHue Srepa, anredpandeckas CyMMa, TpaHHYHAS CyMMa, IpacTHYecKasl Cymma, A-
CyMMa).

7. Onepanuu ONpeAeeHUs CXO0ACTBA/Pa3IuIns MEX Ty HEUSTKUMH MHOKECTBaMHU (HEUeTKas pas-
HOCTb, IU3BIOHKTHBHAS CyMMa, OTpaHHYCHHAsi Pa3HOCTh, HECBSI3HASI CYMMa), OTIPECIICHHUS, IPUMEPHI.

8. PaccrosiHne Mexy HEYeTKHMMH MHOXXECTBaMM (HEYETKOE XIMMHUHTOBO PACCTOSHUE, OTHOCH-
TEJIFHOE XAMMHUHI'OBO PAaCCTOSHHE, HEYETKOE 3BKIHMIOBO PACCTOSHHUE, OTHOCHTEIFHOE SBKIHIOBO pac-
CTOSTHHE, HEUETKOE PACCTOSTHUE MUHKOBCKOTO).

9. JlononHUTENBHBIE ONEpally Ha/l HEYETKUMH MHOXECTBaMHU (YMHOXKEHHE Ha 4HCIIO, BO3BEJIE-
HUE B CTETICHb, KOHLIIEHTPUPOBAHKE, PACTSKEHHE, BBITYKJIasi KOMOWHAIINSA).

10.  Omnepanumu #- ¥ S-HOPM HaJl HEYETKUMHU MHOXXECTBAMM, ONPECIICHNUS, CBOUCTBA, IPUMEPBHI.
11.  Iloka3aTenu pa3MBITOCTH HEUETKUX MHOXKECTB, UX KJIaCCU(UKALINSL, TPUMEPHI.
12.  OmnpeneneHue 1 XapakTEePUCTUKU HEUETKUX YuCel (MHTEpBaJl a-ypOBHs HEUETKOI'O YHUCIIA,

HOCHUTEIb, YHUMOJAJIbHOE HEUYETKOE YKCIIO, TOJIEPAHTHOE HEYETKOE YHCII0, HEYETKHI HYJIb, HEYETKOE T10-
JIOXKHUTEIBHOE U OTPHULIATENIEHOE YHCIIO).

13. JlekoMIo3uIusl HEYETKOTO YUCTIa.

14.  Omnepanuu HaJl HEYETKMMHU YUCIAMH Ha OCHOBE MHTEpBaJIbHOro Merona. [Ipuniun Heuert-
koro 0606menus JI. 3age. Onepaunuu Haj HEUETKUMU YHCIIaMU HAa OCHOBE IPHUHIIMIIA HEYETKOro 0000-
menud J1. 3aze.

15.  TpeyronbHble HeUeTKHE Uncia (ONpeeeHue, Onepatnn).

16.  TpaneneugaibHble HEUETKUE YKcia (ONpeieleHue, onepammn).

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

18.  OmnpeneneHust ¥ OCHOBHBIE IMOHATUS HEYETKUX OTHOIIeHHH. CrocoObl MpeacTaBICHUS
YHapHbIX U OMHAPHBIX HEYETKUX OTHOLIEHUH. OTHOIIEHUE (-yPOBHS HEYETKOTO OTHOLICHHMS.

19.  JlekoMno3uuus, NPOEKIUs U [UIMHIPUYECKOE MPOIOJHKEHNE HEYETKOTO OTHOLIEHHUS.

20. Orneparuy HaJl HEYETKUMH OTHOIIEHUSMU (0OBEIMHEHHE, TIEpeceueHne; alredpanyeckoe

IMPOU3BCACHUC, anre6pa1/1qe01<a51 CyMMa,; JOIMOJIHCHUC, NU3BIOHKTHBHAA CyMMa, UHBCPCHA, UCTKOC OTHO-
IICHUEC, Ommkaiinee K HCYCTKOMY OTHOIICHWIO, KOMITIO3UIIUA, pPa3HOBUIHOCTHU KOMHOSHHHﬁ).

21.  CgoiicTBa HEUETKUX YHAPHBIX OTHOIIEHHUH (pedIeKCHBHOCTh, CUMMETPUYHOCTh, TPAH3U-
TUBHOCTH). TpaH3UTUBHOE 3aMbIKaHUE HEUETKUX YHAPHBIX OTHOLICHH.

22.  Heuerkoe OTHOIIEHUE SKBUBAJICHTHOCTH (ONpeAeIeHUE, TPUMEPHI).

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

24.  Heuerkoe oTHOIIEHHE Mpennopsaka (onpeaeneHue, npuMepsl). Hedetkoe oTHOIIEHHE 1MO-
psnka (ompeneneHue, IpuMepHI).

25.  Heuerkuii roMmoMOphU3M MEXKAY HEYSTKUMH YHAPHBIMH OTHOIICHUSIMH.

26. Heuetkue rpadsl. PazHoBUAHOCTH HEUETKUX rpadoB, UX XapaKTEPUCTHKH.

27.  OmnpeneneHue HEYETKOW NMPOAYKUMOHHONW Mojaenu. KOMIOHEHThl HEUETKUX MPOAYKIIMOH-
HEIX MOJIEJIEH.

28.  IlpsiMoit HEUETKHI BHIBOJI: IPABUIIO «HEUETKUN MOJYC MTOHEHCY, ATarbl. OOpaTHbIN HEYeT-
KHUH BBIBOJ: IIPABUIIO «HEYETKUU MOJYC TOJIEHC), ITAIIbI.

29. Kinaccel onepanuit HeueTkol uMIMkanuu. Kpurtepun oneHKyn HeYeTKOW UMITTTMKAIH.

30.  OcHoBHBIE 33714y CO37JaHUS 0a3bl HEUETKUX MPOIAYKIIMOHHBIX MTPABHJL.
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31.  ®opmupoBaHUE HEYETKHUX (IIPOCTHIX M COCTABHBIX) BHICKA3bIBAHUN B NPEANOCHIIKAX U 3a-
KIIOYEHUSAX [IPABUIL.

32.  Krnaccu¢ukanus JUHTBUCTHUECKUX MPOAYKIIMOHHBIX ITPABHIL.

33.  Knaccu¢ukanus HeueTKUX NPOSYKIHOHHBIX IPABUI C 3aKIIOUEHUSIMU B BUJI€ YETKUX 3HA-

YeHU WU PYHKIUI.
34. Tunbel cTpykTyp 0a3bl HEUETKMX NPOIyKIMOHHBIX mpaBui (SISO-, MISO-, MIMO-

CTPYKTYpBI).
35.  Cnoco06bl ieneHus IpOCTPAHCTBA NMPEANOCHUIOK HEYETKUX MPOYyKIIMOHHBIX IPABUIL.
36.  KackagHoe coenuHeHne 6a3 HEYETKUX MPOTYKIIMOHHBIX IPABUIIL.
37.  Ob6ecnedeHue MOJHOTHI U HEMPOTUBOPEUUBOCTHU 0a3bl HEYETKHUX MPABUIL
38.  OcHOBHbIE KOMIIOHEHTBI HEUETKUX MPOAYKLHMOHHBIX MoJenel. BBenenne HeueTkocTu. Ar-

pPErHpOBaHKE CTENIEHU UCTUHHOCTH IIPEAINIOCHIIOK IPABUJI, OCHOBHBIEC ONEpalii. AKTHBHU3ALMS 3aKIII0Ye-
HUH [paBWJI, OCHOBHBIE ONE€paluu. AKKYMYJIMpPOBaHHE aKTUBU3UPOBAHHBIX 3aKitoueHUi npasui. [Ipu-
BEJICHHUE K YETKOCTH, Kiaccudukanus MetooB nedazzudukanuu. Ilapamerpuueckas onTUMHU3aLUs KO-
HEYHOM 0a3bl HEUETKUX IIPABUIL.

39. AnropuT™bl HeueTkoro BbiBojaa: Mampanu, Jlapcena, Ilykamoro, Takaru—Cyreno. Amn-
MIPOKCUMAIIMOHHBIE CBOMCTBA HEUETKUX MPOAYKIIMOHHBIX MOJICIICH.

40. Omnpenenenre HEUYETKUX HEWPOHHBIX MPOAYKUMOHHBIX ceTeil. Knmaccudukamus crnoco6os
WHTETPAIMi HEYETKUX MPOAYKIIMOHHBIX MOJIEJICH C HEUPOHHBIMH CETSIMHU.

41. Heuertkue neiiponnsie npoaykiuonusie cetu tTuna ANFIS (omucanue, cTpykrypa, o0yue-
HUE).

42. Heuerkas HelipoHHas MpoayKIIMOHHAs ceTh Banra—Menens (omnucanue, CTPyKTypa, 00y-
YeHue).

43, Heuerkas neiiponHast npoaykuuoHHas cetb Takaru—Cyreno—Kanra (ommcanue, CTpyKTYy-
pa, o0ydeHue).

44, [ToctpoeHue GyHKIHI TPUHAIEKHOCTH MPEANOCHUTOK U 3aKITIOYEHU HEYETKHUX MPOIYK-

LIMOHHBIX NPAaBWJI HA OCHOBE HEHUPOHHBIX ceTeil. DopMupoBaHUE NPEANOCHUIOK HEYETKUX MPOAYKIMOH-
HBIX IIPaBUJI Ha OCHOBE HEUPOHHBIX ceTeil. POPMHUpPOBAaHME 3aKIHOYEHUN HEUETKUX IPOLYKLHOHHBIX
IIPaBUJI HA OCHOBE HEMPOHHBIX CETEH.

45.  Pa3OueHue mpoCTPaHCTB BXOJAHBIX NEPEMEHHBIX U (OPMHUPOBAHUE MHOTOMEPHBIX (PYHK-
LUH TPUHAICKHOCTHU IPEIITOCHUIOK Ha OCHOBE HEMPOHHBIX CETEH.

46.  OrmpeneneHue HEUYETKUX HEMPOHHBIX MPOAYKUMOHHBIX ceTed. Kiaccudukanus crnoco6os
MHTETPALMM HEYETKUX MMPOTYKIIMOHHBIX MOJIENEH C HEMPOHHBIMH CETSIMMU.

47. Heuerkue Heliponnsie nmpoaykunonuslie cetu tuna ANFIS (omucanue, ctpykrypa, oOyue-
HUE).

48.  Heuerkas HelipoHHas MPOAYKLMOHHAs ceTh Banra—Menpens (onucanue, cTpykrypa, o0y-
YeHUE).

49.  Heuerkas HelipoHHas MpoAyKuUHOHHas ceTb Takarn—CyreHo—Kanra (omucanue, CTpyKTy-
pa, o0ydeHue).

50.  Iloctpoenue GpyHKUMI MPUHAAICKHOCTU MPEINOCHIIOK M 3aKIIOYEHUH HEUETKUX MPOIyK-

[IUOHHBIX MPAaBWJI HAa OCHOBE HEHPOHHBIX ceTeil. DopmMupoBaHue MPEANOCHUIOK HEUETKUX MPOAYKITHOH-
HBIX TpaBUJ HA OCHOBE HEUPOHHBIX ceTeil. PopMHUpOBaHHE 3AKIIOYEHUN HEUETKUX MPOTYyKIHOHHBIX
IIPaBUJI HA OCHOBE HEUPOHHBIX CETEH.

51.  Pa30ueHue MpOCTPAHCTB BXOJHBIX MEPEMEHHBIX U (HOPMHUPOBAHHE MHOTOMEPHBIX (yHK-
UM TPUHAJIEKHOCTH PEANOCHUIOK HA OCHOBE HEUPOHHBIX CETEH.

52. Omnpenenenre HEMPOHHBIX HedeTKHX ceTedl. CriocoObl BBECHNS HEYETKOCTH B KOMIIOHEH-
Thl HEMPOHHBIX CETEH.

53. HeiipoHHble HEYETKHE CETU C BBEACHUEM HEUETKOCTH B CTPYKTYpPY HEHPOHHBIX ceTeil. He-
YETKUH MHOTOCJIOMHBIN MEPCENTPOH.
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54.  HeiipoHHble HEYETKHE CETH HAa OCHOBE HEYETKHMX HelpoHoB. OObryHas (regular) HelpoH-
Has HedeTkas ceTb. Heuetkue Heitponsl KBana u Kou.

55.  HelipoHHbIE HEYETKHE CETH HA OCHOBE HEMPOHOB, PEANM3YIOLIMX HEUETKHUE OIlepaluu.
Omnpenenenue. [Ipumepsl HEHPOHOB, pEeATU3YIOIINX HEYETKUE OMEPALIUH.

56.  I'uOpuaHbIi HEHPO-HEUETKUN KIacCu(pUKaTop.

57. JepeBbs kitaccuuKkauu Ha OCHOBE THOPUIHBIX HEHPOHHBIX HEYETKUX CETCH.

58.  I'mOpujHble HEUPOHHBIC HEUETKHUE CETH ISl peah3allii KOMIIO3UIIMOHHBIX ITPaBUI BBIBO-
na.

59.  T'uOpujHble HEHPOHHBIE HEYETKUE CETH JIJIS U3BJICUCHUS] HEUETKUX MPABUII U3 JIAHHBIX.

60. Heuetkas acconuaruBHas namath b. Kocko.

61.  AJropuT™m NOCTENEHHO BO3pACTAIOLIEr0 pa30OUEHNUs.

62. OOyuenne HeMpPOHHBIX HeueTKHX cere. Kiaccudukanusa moaxoaos Kk 00y4eHUI0 HEHPOH-
HBIX HEYETKHUX CETEH.

63.  OOydeHue HEHPOHHBIX HEYETKUX CEeTell Ha OCHOBE aIropuT™Ma ¢ 0OpaTHBIM paclpocTpaHe-
HUEM OIINOKH.

64.  OOydeHue HEMPOHHBIX HEUYETKHX CETEH ¢ HEUeTKMMH BXOJaMH U BBIXOJAaMH U YETKUMU
BECOBBIMH KOA(PPHUIIMEHTAMH.

65. Hcnonb30BaHHE HEUETKUX MPOIYKIIMOHHBIX ceTeld B HeMpoHHBIX ceTsix. CANFIS-ceTs.

66.  3HaKOBble KOTHUTHUBHbIE KapThl (OIpe/eeHNe, IOCTPOEHUE, PEILIaeMble 3aJ]a4ul, pa3BUTHE

3HAKOBBIX KOTHUTHBHBIX KapT). Heuetkue xornutuBHble KapTel b. Kocko (ompenenenue, moctpoeHue,
MOJIEJIb TMHAMHKH, PEIIaeMbIE 3a7]a4H ).

67.  Heuerkue xorHutuBHBIE KapThl B. CunoBa (ompeneneHue, NOCTpOCHHE, CUCTEMHbIE Xa-
PaKTEpPUCTUKH, PEIIaeMble 3a/1a4H).

68.  Heuerkue cetu Ilerpu. Onpenenenue. Knaccuduxauus. 3agauu, pemaemse ¢ UCIOIb30-
BaHUEM HeueTKux cereit [lerpu.

69.  Heuerkue GaiiecoBckue ceTu (OIpeaesieHue, crocoObl BBEIEHHUs HEYETKOCTH B OaiiecoB-
CKHE CETHU, HeUETKOe 0aileCOBO MPaBuUIIO).

70.  Heuerkue curyanuonnsle cetd. Onpenenenue. IIpencraBieHne HEUETKON CUTyallMH. 3a-

JTa4¥, perIaeMbI€ ¢ UCIIOIb30BAHNEM HEUETKUX CUTYAIlMOHHBIX CETEH.

B ¢unmmane ucnonb3yercs cucteMa ¢ TPaJAUIIMOHHOM IIKAJIOW OIEHOK — "OTiaM4HO", "Xopomio",
"y I0BIETBOPUTENBHO", "HEYAOBIETBOPUTENbHO", "3auTeHo0", "He 3auTeHo" (Hanee - MATUOANIBHAS CH-
cTema).

dopma MpOMEKYTOUHON aTTECTALNN 10 HACTOSIIEH TUCHUTIIINHE — IK3aMEH.

[IpumeHsieMple KpUTEPUU OICHUBAHUS IO JUCIUIIIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
nmuceMoM HIY MOU ot 14 mast 2012 roga Ne 11-23):

Onenka Kpurepun onieHkn pe3ynbTaToB
0 AUCIIH- 00ydeHus IO TUCITUILTNHE
IIJIMHE
«oTnuHO»/ | BrIcTaBmsiercs oOyuaroniemycs, 0OHapy>KUBIIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U
«3a4YTC€HO FJIY6OKOC 3HaHHUEC MaT€praoB I/ISY‘IGHHOfI AUCHUILIINHBI, YMCHUC CBO60)IHO BBITIIOJIHATH
(oTmm4HO)»/ | 3a7aHuUs, MPEAYCMOTPEHHBIE IPOrPAMMOM, YCBOUBIIMIA OCHOBHYIO M 3HAKOMBIN C J0-
«3a4TECHO» MTOJTHUTEIILHON JIUTEPATypOr, PEKOMEHIOBAHHOM pabodeil mporpaMMoOi JUCITUTIIINHEI,
MMPpOsIBUBHICMY TBOPYCCKHUC CHOCOGHOCTI/I B IOHUMAaHHWU, U3JI0XCHUHU U HCIIOJIb30BAaHUHN
MaTepuajoB U3YyYEHHOW AUCIMIUIMHBL, O€3yNpeyHO OTBETHUBILEMY HE TOJBKO Ha BO-
npocsl Omiera, HO U Ha JOIMOJIHUTENbHBIE BOMPOCH B paMKax pabdoyeil mporpammbl
JICIUIIMHBI, PAaBUJIBHO BBIMOJIHUBIIEMY IMpakTHUeckoe 3ananue. OleHka no Juciu-
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Onenka Kpurepuu oneHku pe3yapTaToB
10 IUCLIH- o0y4deHus 0 JUCIUILINHE
TJIMHE

IUTMHE BBICTABIIAIOTCS 00YyYaromeMycs ¢ y4€ToM pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomnieTeHmun, 3akperiéHHbIE 32 TUCIHUIUITMHON, C(hOPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOpOTIO»/ BrictaBnsercs oOyyaromemycsi, OOHapyXHBILIEMY HOJHOE 3HAHWE MaTepuaia U3y4yeH-

«3a4YTEHO HOM JTUCUUIUIMHBI, YCIICIIHO BBIIOIHAOIIEMY NPEIyCMOTPEHHBIE 3a/1aHHs], YCBOUBLIE-

(xopor10)»/ My OCHOBHYIO JIUTEPATYpPy, PEKOMEHIOBAaHHYIO pabouei MmporpamMMoil AUCIUIUIMHBL,

«3aYTEHO» MOKa3aBUIEMY CUCTEMATUUYECKUW XapakTep 3HAHWM MO JUCUUIUIMHE, OTBETHBLIEMY Ha
BCE BOIPOCHI OWJIETa, MPABUILHO BBIMOJHHUBIINN MPAKTUYECKOE 3aJlaHue, HO JOIY-
CTHUBIIHIA IIPU 3TOM HEMPUHLIUINHUATbHBIE OIMOKH. OIEeHKA M0 JUCIHUILTUHE BBHICTABIIS-
I0TCs 00y4aroIEeMycsl ¢ y4ETOM pe3ysIbTaTOB TEKYILEro KOHTPOJISL.
Komnerenmuu, 3akperui€éHnbple 3a AUCHUIUITMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIN.

«ynoBneTBo- | BricTaBmsiercs oOydaromeMycs, 0OHapy>KUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOH auc-

PUTEIBHO»/ LIUIUTUHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIEeH yueObl U MPEeaCTOosIIIe padoTh

«3a4YTEHO 1o MpoQeccuu, CIPaBISIONIEMYCSl C BBIIIOJHEHHEM 33JaHU, 3HAKOMOMY C OCHOBHOM

(YmoBieTBo- | IMTEpaTypol, peKOMEHIOBaHHOW pabodeil mporpaMMOi TUCIUIUTUHBI; JOMYCTUBIIEMY

PHUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUECKHUE BOMPOCHI W/UIHU MPHU BHIMOIHEHUU MPAKTHU-

«3a4YTEHO» YECKHUX 3aJaHHil, HO O0JaiaIieMy HEOOXOIUMBIMUA 3HAHUSAMH JJI UX YCTpPAHCHUS
MOJI PyKOBOJICTBOM TIperojaaBarens, 100 HEMpaBHILHO BHIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJIaHH€, HO MO YKa3aHUIO MPENoIaBaTeNs BHIMOJHUBIIEMY JIPYTHE NPAKTUYECKUE
3aJ]aHUsl U3 TOTO K€ pa3zeiia TUCIUILINHBL..
Kommnerenmuu, 3akperi€éHHbie 3a TUCHUTUTMHON, CPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEeyHOoBJIE- BrictaBnsercs oOydaromieMycsi, 0OHapy>KUBIIIEMY CEephe3HbIE MPOOENBI B 3HAHUSIX OC-

TBOPUTEIIb- HOBHOIO MaTepuaja HW3yYeHHOW JUCIUIUIMHBI, JOMYCTUBIIEMY MPUHIHMIUAIbHbBIC

HOY»/ HE 3a- OIIMOKY B BBITIOJIHEHUU 33/IaHUI, HE OTBETHUBILIEMY Ha BCE BOIMPOCHI OHMIIeTa U JOMOJ-

YTEHO HUTEJbHBIE BOMPOCHI M HEMPABUIILHO BBITIOJHUBIIEMY MPAKTUYECKOE 3aJaHue (Hempa-
BWJIBHOE BBINOJHEHUE TOJBKO MPAKTUYECKOTO 3aJaHWs HE SBIISIETCS OJIHO3HAYHOMU
MPUYMHON JIJIs1 BEICTABIICHUS OIICHKHU «HEYAOBIETBOPUTENHHOY). Kak mpaBuiio, oreHka
«HEYJIOBJIETBOPUTEIILHO CTABUTCS CTYJEHTaM, KOTOPhIE HE MOTYT MPOJIOKUTH 00yUe-
HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOTMOTHUTEIbHBIX 3aHITHIA IO COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ yuéToM
pe3yJIbTaTOB TEKYIIETO KOHTPOJIS.
KoMmerennum Ha ypoBHE «IIOPOTOBBINY, 3aKPEIIIEHHBIC 32 TUCITUTIIIUNHON, HE CHOpMHU-
pPOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-1a00paTOpHOE 000py/A0BaHUE

Y4yeOHast ayAuTOpHs Ui POBEACHUS 3aHATUH CEMUHAPCKOTO THUIA, TPYMIIOBBIX U MHIWBHYallb-
HBIX KOHCYJIbTAIIUH, TEKYIIErO KOHTPOJIS U IPOMEKYTOYHON aTTeCTallu1, OCHAIIICHHAS:

- CICNHATU3UPOBAHHON MEOEINbI0; JOCKOW ayJaUTOPHOM; JEMOHCTPAMOHHBIM O0OPYIOBAHUEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIlMOHAPHBIM) TPOSKTOPOM

YueOHas aymuTopusl sl 1TaOOpaTOPHBIX pabOT, BBITIOJIHIEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
IIICHHAS

- CHCHUATM3UPOBAHHON MeOENbI0; JOCKOH ayIMTOPHOH; MEPCOHAIBHBIMUA KOMITBIOTEPAMU C TIOJI-
kmoueHueM K cetu "UatepHeT" U noctynom B SUOC dumana.

Jist caMOCTOATENbHOM pabOThl OOYYAIOUIMXCS O AMCUUIUIMHE HCIIOJIB3YEeTCsS MOMENICHHEe IS
CaMOCTOSITENTLHOM paboThl 00YYAIOIINXCSl, OCHAIIIEHHOE:

- CIICIUATM3UPOBAHHON MEOEIbI0; TOCKOW ayJIUTOPHON; MEPCOHAIBHBIM KOMITBIOTEPAMH C TIOJI-
kimtoueHueM k cetu "Uuatepuet" u goctynom B SUOC dunuana.

IIporpammuoe odecnevyenue

[Ipu mpoBeneHWH TPAKTUYECKUX M JIAOOPATOPHBIX padOT MPEAyCMAaTPUBACTCS HCIOIb30BAHHUE
MEPCOHANBHBIX KOMITBIOTEPOB, OCHAIIEHHBIX HEOOXOJAMMBIM KOMILIEKTOM JIUIIEH3MOHHOTO MPOrPaMMHO-
ro ooecrneveHus: mporpamMmmaI 06HICFO Ha3Ha4YCHUA: O(i)I/ICHI)IC IMPHUIIOKCHUSA, MATEMATUYCCKHUEC TMAKCThI
MatLab; a Takke OTKPBITBIM IPOTPAMMHBIM 00ECIIEYeHUEM: IKOHOMETPUUECKHH MTaKeT MPOrpaMM.

8. OBECIHIEYEHHUE OBPA30BATEJIBHOI'O NTPOLECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA U THBAJINIOB

B Xo4e peaim3dalvi JUCHUTUIMHBI UCITIOJIB3YIOTCS CICAYIOMIUC JOMOJHUTCIIbHBIC MCTOABI O6y‘-IC—
HHUA, TCKYHICTO KOHTPOJIA YCIIEBACMOCTH U HpOMe)KyTOqHOﬁ arTecTaluun O6y‘~IﬂI—OHIHXC§I B 3aBHUCHMOCTH
OT UX MHAUBUAYAJIbHBIX 0COOEHHOCTEIA:

JJIA CJIeNbIX U CJIA00BHAAIINX:

- ek 0(GOPMIISIOTCS B BUI€ DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO KOMIIBIOTEpA
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;

- MUCbMEHHBIC 3aJ]aHUs BBIMIOJIHSAIOTCS HA KOMITBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHrneM, WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mrokc;

- JIIs1 BBITIOJTHEHUS 3a[aHHsI TIPU HEOOXOIMMOCTH MPEIOCTABIISICTCS YBEIHYUBAOIIEE YCTPOMCTBO;
BO3MOYKHO TaKXe HCIIOJIh30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOKCTB;

- MIAChMEHHBIC 3aJITaHUs 0POPMIIIOTCS YBEITHUESHHBIM IPU(TOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WIM BBHIMOJHSIOTCS B MHCBMEHHON (Qopme Ha
KOMITBIOTEPE.

AJISl TIYXHX U ¢J1200CIbIIALHX:

- IEKIMU OPOPMIISIOTCS B BUE DJIEKTPOHHOTO JOKYMEHTA;

- MIMCbMEHHBIC 33/1aHUs BHITMIOTHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- DK3aMEH W 3a4€T MPOBOATCS B MUCBMEHHOW (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO ITPOBE/ICHHE B
(dbopMe TecTHpOBaHUS.
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JJIS JIML ¢ HAPYLIEeHUSIMU ONIOPHO-ABUTaTeIbHOI0 annapara:

- IeKIMHU 0(hOPMIISIFOTCS B BUIE DJICKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA
CO CMEUUAITU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHUEM;

- IMCbMEHHBIE 33aJJaHUS BBIMIOJIHAIOTCS HA KOMIIbIOTEPE CO CHELHATU3UPOBAHHBIM MPOTrPAMMHBIM
ob0ecrneucHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOM (hopMe WM BBINOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- UCTIIOJIB3Yy€eTCsl crenuanbHas yueOnas aynuropust ais i ¢ JIOB3 — ayn. 106 rimaBHoro yueoHo-
ro kopiyca o aapecy 214013, r. CMmoneHck, DHepreTuueckuit np-a, 1.1, 31aHue 3HepreTHueckoro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpy HEOOXOMUMOCTH TIPETyCMaTPUBACTCS YBEITMUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tpouenypa mpoBeneHUss MPOMEXKYTOYHOW aTTecTalMu Jjis OOyYaroIIMXCsl YCTaHABJIMBAETCA C
y4€TOM WX WHAMBHUIYAIBHBIX ICUXO(PH3MUECKUX ocoOeHHocTed. [IpomexyTouHas arrecTamus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipu npoBeaeHMM MNpOLEAYpPhl OLICHWBAHUS PpE3yJAbTaTOB OOy4YeHHUsS IperyCcMaTpUBaeTCs
HCIONIb30BAaHUE TEXHUUYECKHUX CPEACTB, HEOOXOAMMBIX B CBA3M C WHAMBHIYAJIBHBIMH OCOOECHHOCTSIMH
o0ydJaromuxcsi. DTH CPEACTBA MOTYT OBITH IMPEJOCTABICHBI (HIMAIOM, MM MOTYT HCIIOJIB30BATHCS
COOCTBEHHbBIE TEXHUYECKUE CPEJICTBA.

[TpoBenenue mpouenypbl OLEHUBAHUS PE3YJIbTATOB OOYyYEHHS JIOIMYCKAETCS C UCIOJIb30BAaHUEM
JUCTAHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTUH.

ObecnieunBaeTcs A0CTYNl K HHPOPMALMOHHBIM U Oudauorpagpuyeckum pecypcam B cetu UH-
TepHeT I KaXa0oro odydatomierocs B popmax, aaanTUPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U BOC-
NpUATHS UH(DOPMALIUHU:

JJIS CJIeNbIX U ¢J1a00BHASIIIMX:

- B [Ie4aTHOM (hopMe YBEITUYEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JJOKYMEHTA;

- B (hopme ayauodaiina.

Al TJIYXHX U ¢J1200CabIIIAIUX:

- B Ie4aTHou opwme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

AJ1s1 00y4aroIuXcsl ¢ HAPYIIEeHUsIMU ONOPHO-ABUIATEJILHOT0 annapara:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. YYEBHO-METOJUYECKOE 1 HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

OcHoBHas JuTeparTypa.
1. ®enynoB A.C., bopucos B.B., 3epao M.M., MeTonnueckue ykazanus K JadopaTOpHbIM pabo-
TaMm 1o Kypcy «Heuerkue monenu u cetu». — Cmonenck: PUO ¢ummana FTOYBIIO «MOU(TY)» B T.
Cwmonencke, 2009. — 72 c. (50 2x3.)
2. ®enynoB A.C., bopucos B.B., 3epuoB M.M., MeToauueckue yka3aHus K paC4ETHOMY 3aJlaHUIO
o kypcy «Heuerkne monenu u cetn». — Cmonenck: PUO duwmana TOYBIIO «MBU(TY)» B 1. Cmo-
nencke, 2009. — 63 c. (50 3k3.)

CnucoK aBTOPCKMX METOAUYECKHUX Pa3padoToK.
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1. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKOM MaTemMaTuku. Yacth 1. OCHOBBI
TEOPUH HEYETKUX MHOXECTB. YueOHoe mocobue no muctuiinHe «Hedetkue monmenu u cetn» [Tekcr]:
yaebHoe nocooue. — Cmonenck: PUO dunmmana MOU B 1. Cmonencke, 2013. — 72 ¢. (100 3x3.)

2. bopucos B.B., ®enynoB A.C., 3epaoB M.M. OcHoBbI HeueTKOM MaTeMaTuku. YacTh 2. OCHOBBI
HeueTKor apudmernku. YuebHoe mocobue mo aucuuiuimne «Hederkune moxenu u cetn» [Tekcr]: yueo-
Hoe nocobue. — Cmonenck: PUO pumana MOU B r. Cmonencke, 2013. — 52 ¢. (100 3k3.)

3. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKoM MaTemMaTuku. Yacth 3. OCHOBBI
TEOPUH HEUETKHX OTHOIIEHUU. YueOHoe mocobue no aucuurummnae «Hederkue monmenu u cetn» [Tekcr]:
yaebHoe nocobue. — Cmonenck: PUO ¢unmana MOU B 1. Cmonencke, 2013. — 84 ¢. (100 3x3.)

4. bopucos B.B., ®enynos A.C., 3epuoB M.M. OcHoBbI HeueTKkol MaTeMaTUKH. YacTb 4. OCHOBBI
HEYETKOTO JIOTHYECKOTO BBIBOJAA. YueOHOe mocobue mo nucumiuinae «Hederkue monenu u cetwy»
[Tekcr]: yueOnoe nocobue. — Cmonenck: PO ¢ununana MOU B r. Cmonencke, 2014. — 102 c. (100 3k3.)

5. bopucos B.B., ®enynos A.C., 3eppoB M.M. OcHoBbI TeOpuH HeueTkux MHOXkecTB. Cepus «Oc-
HOBBI HeUeTKON Marematuku». Kuura 1. YuebHoe nocobue amnst By3oB. — M.: ['opsiuas nunHus—Tenekom,
2014. - 88 c. (2 7x3.)

6. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBbl HeueTko#l apupmeruku. Cepust «OCHOBBI
HeueTKkoM MareMatuku». Kaura 2. YueOHnoe nmocobue st By30B. — M.: ['opsuas nunus—Tenexom, 2014, —
98 c. (2 7k3.)

7. bopucos B.B., ®enynoB A.C., 3epHoB M.M. OcHOBBI Teopuu HEYETKUX OTHOueHuU. Cepus
«OcHOBBI HedeTkoil Matematuku». Kuura 3. YyeOHoe mocoOue s By30B. — M.: I'opsiuast nuHus—
Tenexom, 2014. — 86 c. (2 7k3.)

8. bopucos B.B., ®enynos A.C., 3epaoB M.M. OCHOBBI HEUETKOT0 JIOTHYECKOTO BbIBOJA. Cepus
«OcHOBbI HeweTkol MatemaTtuku». Kuura 4. YyeOHoe mocoOue s By3oB. — M.: I'opsiuast nuHus—
Tenexom, 2014. — 122 c. (2 7k3.)

9. bopucos B.B., ®enynos A.C., 3epaoB M.M. OcHoBsI TuOpuAN3aliuu HeueTkux mojeneit. Cepus
«OcHOBBI HedeTkoil Matematukuy. KuHura 9. YyeOHoe mocoOue s By3oB. — M.: I'opsiuas nuHuUs—
Tenexom, 2017. — 100 c. (2 3k3.)

9. bopucos B. B., Kpyrios B. B., ®exynos A. C. HeueTkue MoJenu U CETU. 2-€ U3J. CTEPEOTHUII. —
M.: T'opstuast muaus — Tenexom, 2012, — 284 c. (2 7k3.)
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