





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MAT'KUE BEIYUC/IEHUSA B 3AJIAYAX YITPABJIEHUS Y IIPUHATUSA PEIIEHUN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — criocobeH (opMyMpoBaTh 3a/ilaud yTpaB/e€HUs B CHeLMaJbHBIX OpPraHU3al[MOHHO-TEXHUUECKUX
cucTeMax U 000CHOBBIBAaTb METO/IbI UX PELIeHMUS

OTIK-3 — crocobeH caMOCTOSTEe/IbHO pelllaTh 3a/jaud YIpaB/ieHUs] B CIIEIMabHBIX OpraHU3al[MOHHO-
TEeXHUUECKUX CUCTeMax Ha 0a3e Moc/ieIHUX JOCTDKEHUN HayKU U TeXHUKU

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-2

3HAHUS:

TIPUHLIMIBI TIOCTPOEHUS Mojenell (DYHKIIMOHWPOBAHUSI W3/  PaKeTHO-KOCMUYECKOH TeXHUKU
(PKT);;

YMeHus:

cocTaByieHue Mojiernielt QyHKIMOHUpOBaHUS u3zenuii PKT;;

HABbIKU:

BJIaZIeTh MeTOJaMH COCTaBJieHus U aHanu3a mogeneit PKT /s movcka M NpUHATHS peLLeHu ;.
OIIK-3

3HAHUA:

MaTeMaTHyeckre 3aBUCHMOCTH, TO3BOJISIOIINE COCTaB/STh MaTeMaThuueCKue MOje/H, ONUCHIBAIOLIUe
TIPOLIeCChl, MPOUCXO/IIMe TIPY KCTTyatauuu uzgenuii PKT;;

YMeHUS:

CII0COObI ITOCTPOEHMST MO/IeJIel ITOMCKA 1 MPUHSITHS PelleHuH;

HABbIKU:

WCTIONIb30BaHUSI COBPEMEHHBIX METOZIOB Pa3pabOTKM CHUCTeM TIOJJIEP)KKU TIPUHSITUS peIlleHud U
9KCTIEPTHBIX CUCTEM C UHTE/IEKTyaJTbHBIMU BO3MOYKHOCTSIMU;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ancypnmua MATKAE BBIYUC/TEHAA B 3AJAYAX YIIPABJIEHUS U ITPUHATUSA
PEIITEHWMU siBnsieTcs JUCLUTTUHOM 00s13aTe/IbHOM YacTu 6;10Ka 1 porpaMmbl MO[rOTOBKHU T10
HarpassieHut0 27.05.01 CneyuasbHble Op2aHU3AYUOHHO-MEXHUYeCKUe CUCIeMbl.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, THOOPMAIIMOHHLIE TEXHOJ/IOI'IU U ITPOI'PAMMMWPOBAHUE.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
PAKETHBIX CUCTEM, BbIIIOJIHEHUE, IIOJAI'OTOBKA K ITIPOOEAYPE 3AIINTHI 11 3AIIIUTA
BBIITY CKHOU KBAJIM®UKAIIMOHHOU PABOTBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — crocobeH aHa/M3UPOBAaTh U BBISIB/ISITH €CTeCTBEHHO-HAYYHYIO CYILITHOCTDb TIPo0/ieM
yTIPaB/IeHUs B TEXHUYECKUX CUCTEMAx Ha OCHOBe NMpUoOpeTeHHBIX 3HAaHUH

¢ OIIK-10 — CnocobeH MOHUMAaTh MPUHILUIIBI PA00Thl COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH U
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 podeccuoHaIbHOM [iesaTe/IbHOCTH

¢ TTK-91 — crocobeH K KOMMYHHUKAIMY M KOOTIepaIjyu B IupoBOH cpe/ie, UCIO/Ib30BaHUIO Pa3IMUHbIX
LU(POBBIX CPEJCTB, MO3BOJISIOLINX BO B3aUMOZEHCTBUH C IPYTUMH JTFOABMH [JOCTUraTh MOCTaBIeHHBIX
1eseit

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MH(GOPMALUY 1
JAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMHUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCI0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 a/TTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1bi0 3¢ QeKTUBHOTO MCII0/Ib30BaHMsI TI0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3a/a4y



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

OIIK-3

Pazpen 1. Beegenne. Kparkas CTOPHS MCKYCCTBEHHOTO UHTe/lekTa (UN).
OCHOBHbIe HarpaB/ieHusi KCciejoBatuii B obnactu VIV TIporpammuoe obecrieuerune
cucteM VY. Pa3paboTKa eCTeCTBeHHO-SI3bIKOBBIX HHTEP(EeICOB 1 MallMHHBII
niepeBof. VHTe/eKTyanbHble poboThl. ManmHHoe 3penue. O6yueHne u
camoobyueHue. PacriosHaBaHue o6pasos. [Ipyrue Hanpas/eHus. [IpecTapnenye
3a/la4 B IPOCTPAHCTBE COCTOSHUM. TToUCK B MPOCTPaHCTBE COCTOSIHUIA.
JlenykTuBHbIN BbIBOJ. BBezeHue B skcnepTHble cucteMbl (3C). XapakTepuCTHKU
3C. Oocrouncrsa IC. Mecro yenoseka B IC. Opranusanus IC. Opranusaius
3Hauui. Otmune 3C OT TPa/JULIMOHHBIX PorpaMM. OCHOBHBIE BU/IbI JIeSTe/TbHOCTH
OC. Tunel 3aga4, petuaemble OC.
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Paspen 2. PazpaGoTka 3KcnepTHBIX cucTeM. 2.1.Knaccudukarpst cucrem,
OCHOBaHHBIX Ha 3HaHUsIX. [IPMMEHHMOCTb, BO3MO)KHOCTb, OTIPaBJaHHOCTb 1
pasymHocTb OC. IToctpoenre OC. YpoBHu pazpabotku C. Bribop
HHCTPYMeHTaJIbHOTO cpezicTBa noctpoenust OC. TIpuobpeTeHne 3HaHUI OT
sKcrepToB. Becezibl ¢ aKcrepToM. B3aumoieiicTBre nosb3oBaresis ¢ cUCTeMOR
npuHATHS peliteHuid. 2.2. Cpegcrea nocrpoenusi IC. [pescTaBneHue 3HaHUH B
VHTe//IeKTya/lbHbIX chcTeMax. Ilpe/icTaBieHre 3HaHUH € UCTIOb30BaHKEM TIPaBUIL.
TIpezicTaBieHe 3HaHUH C MOMOILLBIO JIOTHK, CEMaHTUUECKUX ceTel, (peiiMoB.
SI3bIKM TIPOrPAMMUPOBAHUSI [/Is [IPUIIOXKeHHUH B o61actut . SI3bIKK HH)KeHepUun
3Hanuil. [IpozyKiMoHHble cucTeMsl. [IpsiMast 1 06paTHast LIeMOUKH PacCyKAeHHI.
KosdpurmeHT foBepust Kak CpeICTBO peasTi3aL{i Heorpe/ie/IeHHOCTH B 6asax
3HaHUH. 2.3. BaliecoBcKuii noaxoy. MallnHa 10rnyeckoro BbiBoja U 6asa 3HaHHM.
Teopema baiieca. Heornpe/ieeHHOCTb, 3aK/IFOUEHHAst B PEAKLIMK UeloBeKa.
KocBennast Lieriouka paccysxzaenuit. [Togxog ¢ 1leHamMu cBUZleTebCTB. BbipaboTka
3aK/oueHust. 2.4. VIHTepBasbHbIN BepOSTHOCTHBIN TOAXO0Z K paboTe ¢
Heorpe/le/IeHHOCThIO B 6a3ax 3HaHWH. HaZle)KHOCTb YTBepIK/eHHiA.
Kom6uHupoBaHue cBueTenbCTB. I1poTrBopeunst. IIpaBuiia co CI0KHBIMU
YC/IOBUSIMH. YCJIOBUSI CO CJIOKHBIMU CpaBHeHUsIMU. [Iprmep BbIBOZA.
Vcrosb30BaHKHe PaCCMOTPEHHBIX METO/I0B paboThl ¢ HEOTPeZie/IeHHOCTHIO Ha
TpYMepax pelleHusi KOHKPeTHbIX 3a/jau U3 06/1aCTH PaKeTOCTPOEHMS].
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Pazpen 3. OCHOBBI TEOPHH HEYETKMX MHOXXECTB U HeUéTKOM JIOTHKH. 3.1.
HeuéTkue paccyxgenus B cuctemax MIM. OcHOBHble MOHATHSI TEOPUU HEUETKUX
MHOecTB. OnpeZiesieHre HeUETKOTO MHO)KecTBa. OCHOBHbBIE XapaKTepUCTUKI
HEUETKMX MHOXKeCTB. OCHOBHBIE THTIbI (PYHKLMH TPHHAAIEKXHOCTH. 3.2, OnepaLun
Ha/| HeY6TKMMH MHOKeCTBaMU. PaBeHCTBO U JOMUHUPOBaHHe HeUETKMX MHOXKECTB.
OriepaLyu repeceyerusi, 06beJUHEHUs] U Pa3HOCTH. AJIbTePHATHBHbIE OTepaLjii
repeceueHus U 00beHeHHUsT HeUETKMX MHOXKeCTB. HeKoTopble [0Mo/THUTebHbIe
oriepaLvy Ha/y HeU6TKUMHU MHOXKecTBaMu. 3.3. HeuéTkrie OTHOLLIEHHs U CITOCOObI MX
3a/1aHus. OCHOBHBIE XapaKTePUCTUKK HEUETKUX OTHOLLIEHUH. Oneparyu Haj,
HeuéTKMMH OTHOLIeHUsIMU. KoMro3uiys GMHapHBIX HEUETKHUX OTHOLLEHHIL.
HeuéTkoe oTobpakenue. 3.4. HeuéTkasi 1 IMHTBUCTUYECKAS TIepeMEHHBbIe.
Ornpenenenvs. ITpuMepsl. HeuéTKue Be/TMUMHBI, UMC/Ia U UHTepBasbl. Oneparyu Haj
HeuéTKMMH YMC/IaMH ¥ MHTepBasiamMu. HeuéTkue yncia v uHTepBassl B popme (L-R)-
¢ynkupii. Onepaiuy Hag HUMU. Tpeyro/ibHble HeYETKIEe YMC/Ia U TpareLieBr/jHble
YHTepBajbl. KoMIT03uIyst HEYETKOro MHOXKeCTBa ¥ HeUETKOrO OTHOLIeHHUSI. 3.5.
OCHOBBI HEUETKOM JIOTUKH. [I0HATHE HeUETKOroO BbICKa3bIBaHUsL. OCHOBHbIE
JIorryecKye orepanyy C HeUeTKMMH BbICKa3blBaHUAMU. JIornyeckoe oTpuLiaHue,
KOHBIOHKLIYS, JU3bIOHKLIMS HEUETKUX BbICKa3bIBaHUH. HeuéTkas MMIMKaLst.
IpunsTHeE pereHyii B HeUETKOM cpegie.
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Paspen 4. CucreMbl HeUéTKOro BbIBofa. Asroput™ Mam/jaHu. AJTTOPUTMBIL:
Cyreno, Ilykamoro, JlapceHa. IIpuMepel UCITO/Ib30BAHKS] CHCTEM HEUETKOTO BBIBOZA.
TIpumep pa3paboOTKH CHCTeMbI HEUETKOTO BBIBO/IA B MHTEPAKTHBHOM PEXXHMe.
Tpumep pa3paboOTKK CUCTEMbI HEUETKOIO BBIBOZA B PEKUME KOMAaH/HOM CTPOKH. 4.3.
HeuéTkas knactepusanus. ITocTaHOBKa 3ajla4u HeUETKOTO KJ1aCTEPHOTO aHa/M3a.
AnropuTM pellleHus 3alauM HEUETKOM K/lacTepu3aljii MeTO/|0M HEUETKUX C-
cpeaHux. IIpumep pelieHus 3alaud B KOMaH/JHOM Pe)XUMe U C MCTI0/Ib30BaHHeM
rpaduueckoro uHTepderica. PellieHre 3a7a4u onpe/iesieHust YMC/1a KJIacTepoB st
HeuéTKoM Kactepusayu. 4.4. OCHOBbI HEUETKIX HelPOHHBIX ceTeid. Obwiast
xapakTepuctika ANFIS — ajanTHBHBIX CUCTeM Helpo-HeuéTKoro BeiBoja. IToHATHe
HeWPOHHOI1 CeTH ¥ OCHOBHbIe eé XapaKTepUCTHKU. ['bpu/iHasi CeTh KaK aJlanTHBHast
cHCTeMa HeMpOo-HeuéTKOro BeiBoAa. 4.5. TIprmeps! pa3paboTKy CHCTeM HEUETKOTO
BbIBOZA. PaspaboTka cucTem HeyéTKoro BbiBoga Mamzaanu, CyreHo U CUCTeMbI
Helipo-HeuéTkoro BeiBogia (ANFIS), Ha OCHOBe UMC/IEHHBIX JJaHHbIX.
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Paspen 5. 'enernueckue anropuTMel. 5.1 OCHOBHBIE TTOHATHS TeHeTHYeCKUX
anropurMoB. Kiiaccuueckuii reHeTuueckuit anroputm. VImoCTpatus BbITIOHEHUst
KJIaCCHYeCKOro reHeTHYeCcKoro aaropurma. 5.2. KoguposaHue napameTpoB 3ajauu B
TeHeTUYEeCKOM a/IrTOPUTMe. OcHoBHast TeopeMa O reHeTUYeCKHX aJlfOpuTMax. 5.3.
MopudHKalMH K1acCUuecKoro reHeTUYeCKoro anropurMa. MeTozipl ceneKiym.
Ocobble TpoLieypbl penpoAyKLHH. [eHeTHUecKKe ornepaTopbl. MeTogb
KoAMpoBaHusi. MaciurabupoBanue GyHKLMK npucnocobieHHocTy. [eHeTnueckue
AJITOPUTMBI /11 MHOFOKpI/lTepl/IaHBHOﬁ ONTUMHU3ALUU.
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Bcero 3a 7 cemecTp

144

51
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Bcero no gucuuninHe

144
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3.2. AyATOPHBII NPaKTUKYM




Ne Homep n Tema npakTHUeCcKoro 3aHATUSA Oo0nemMm,
/o |HauMeHOBaHHe aya.
pasjena 4acoB
JUCLMILTUHBI
Pa3paboTka 6a3bl 3HaHMIA /1S pellieHus HeopMaTu30BaHHOM 3a/jauk C
Paszien 2. MTOMOLL[bIO TIPOAYKIIMOHHOM CHCTEMBI, UCIO/b3YIoLIel ko3¢ duieHT 5
PaspaboTka JoBepusi pu paboTe ¢ Heorpe/je/IeHHOCTBIO. Pa3pabotka 6a3br 3HaHUH A7is
1 SKCIIEpTHBIX peLieHus He¢opManH3o§aHH0H 33/1a4H C MOMOLLBHO0 BEPOATHOCTHOH 6
CHCTEM. pea3aLy SKCTIepTHOH CHCTEMB. (BattecoBckuit moaxo[.) E’a3pa60TKa 5
0a3bl 3HaHMI /171 TPOJAYKIMOHHOUN CUCTEMBI, UCTTOJB3YIOIIeH NHTePBaTbHbIN
BEPOSITHOCTHBIN MOAX0/, K paboTe ¢ Heomnpe/e/IeHHOCTEIO.
Asnroputm Mampanu. AnroputMm CyreHo. ITprMepsl HCIIO/Ib30BaHUST CUCTEM
7 HEeUuETKOro BbIBo/a. [TprMep pa3paboTKu CHCTEMbI HEUETKOTO BBIBO/IA B 5
WHTEpPaKTUBHOM pekuMe. [IpriMep pa3paboTKu CUCTeMbI HEYETKOTO BBIBO/A
B pe)KMMe KOMaH/IHOM CTPOKHU.
Pazzen 4. Pa3paboTka cHCTeMbI HEUETKOTO BBIBOZIa MaM/IaHW U CUCTEMbI HEUETKOTO
3 CHC,,TeM]’I BbIBOZla CyreHo Ha OCHOBE YKCJIEHHBIX JaHHBIX C UCI0JIb30BaHUEM 2
HEUETKOTo rpaduueckoro uHTepdeiica.
4 BRIBOAG. Pa3paboTka cHCTeMbI HEUETKOTO BbIBOZIa Mam/jaHu JI/isl yIIpaBIeHus 4
[IBIDKEHUEM JieTaTe/IbHOTO arrapara B TpeXMepHOM MOCTaHOBKe.
5 Pa3paboTtka cucTeMbl Helipo-HeuéTKoro BeiBozia (ANFIS) Ha ocHOBe ’
YKC/IEHHBIX JaHHbIX C UCII0/Ib30BaHUeM rpaduueckoro uHrepgeiica.
Paspen 5. . .
6 |Tenermueckie Krnaccrueckuil reHeTH4eCKHMiA anroputM. MumrocTpanys BBIOTHEHNS 1
KJIaCCUYeCKOT0 reHeTHUeCKOro a/iropyuTMa.
a/IrOPUTMBI.
Bcero 3a 7 cemectp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Homep n
Ne |HaMMeHoBaHHe Oo0nemMm,
Cojep)xaHue yueGHOro 3ajaHus
n/n pa3jena JacoB
JUCLUNIUHBI
INoaroroBka K BOCTIPUSATHIO JIEKLMOHHOTO MaTrepyara, CBsi3aHHOTO C
W3JI0’KEHUEM CJIeAYIoLUX BonpocoB: [IpescraBinenye 3aad B IPOCTPaHCTBE
coctostHu#. [Touck B MpoCTpaHCTBe COCTOSTHUM. [leIyKTUBHBIN BHIBO/I.
1 Bgegenne B skcrieptHele cucteMsl (3C). Xapakrepuctuku OC. [loctonHcTBa| 4
3C. Mecrto yenoBeka B C. Oprannsauusa OC. OpraHy3arus 3HaHAH.
OTtnnuume OC OT TpaAULMOHHBIX TporpaMM. OCHOBHBIE BUJbI AeATeNbHOCTU
Paspen 1. OC. Tunesl 3agay, peraembie IC.
Brenenue.
IToaroroBka K BOCHIPUATHIO JIEKLMOHHOIO Marepyara, CBI3aHHOIO C
rcTopueii UcKyccTBeHHOro uHTesiekTa (MIW). OCHOBHBIMY HarpaB/ieHUSIMU
7 uccnenoBaduii B obnactu M. TIporpaMMHbiM obecriedeHreM crictem UL 6
Pa3paboTKoii eCcTeCTBeHHO-A3bIKOBbIX UHTEP(EHCOR ¥ MAIIMHHBIM
niepeBosioM. VIHTesIeKTyasibHbIe pob0Thl. MaiimaHOe 3peHue. OOydeHue U
camooObyuenue. PacriosHaBaHre 06pa3oB.
Pazpen 2. [ToaroToBKa K BOCHPUATHIO JIEKLIMOHHOIO MaTepuarsna, CBsI3aHHOIO C
PaspaboTtka W3/I0KeHHEeM CJIeIyIOLMX BOMPOoCoB: Knaccudukaiiys CucTeM, OCHOBAaHHBIX
9KCIePTHbIX  |Ha 3HaHWsX. [IprMeHHMOCTh, BO3SMOXXHOCTb, OTIPaBAAHHOCTb U Pa3yMHOCTh
3 |cucrem. 3C. IMoctpoenne IC. Yporuu pazpaborku OC. Bribop nHCTpyMeHTanbHoro | 10
cpeactea nocrpoenusi OC. [IpruobpeTeHue 3HaHU# OT 3KcriepToB. beceab! ¢
sKcriepToM. B3anMogeiicTBre nob30BaTessi C CUCTeMOW TIPUHSATHS
pelleHunH.
4 IMoaroToBKa K npakTU4YeCcKUM 3aHATUsIM: Pa3paboTka 06a3bl 3HaHMA A7t 10

pellieHUs He(hopMaIrM30BaHHOM 3a/jauy C MOMOLLbIO TIPOYKLIMOHHOM
CHUCTEMBI, UCTIO/b3YIoIIel KO3 hULIMEeHT JoBepus IpHU paboTe ¢
HeoTpe/1eIeHHOCTHI0 [Tor0TOBKA K TIPAKTUYeCKUM 3aHATHAM : Pa3paboTka
0a3bl 3HaHMI /1711 pelieHus HedhopMaIM30BaHHOH 3a/1auk C TIOMOIIBIO
BEpPOSTHOCTHOW peanu3aliuM 3KCIepTHO# cucteMmsl. (baliecoBckuil moaxon.)
IMoaroTroBka K mpakTU4YeCKUM 3aHATHsIM : Pa3paboTka Oa3el 3HaHUH [ist




MPOAYKLIMOHHOUW CHCTEMBI, UCITOJIb3YIOLeN NHTePBaIbHbIN BEPOSITHOCTHBIMN
NozxoZ K paboTe ¢ HeOnpee/leHHOCTEIO.

Pazpen 3.
OCHOBBI
Teopuu
HEUETKUX
MHOXXECTB U
HeUYETKOM
JIOTUKH.

IMToAroToBKa K BOCIPUSATHIO JIEKLIUOHHOTO MaTepHuaa, CBI3aHHOTO C
W3/I0KeHHEM C/IeIyIONUX BOMpoCcoB: OCHOBBI HEUETKOM OTHUKU. [ToHsATHE
HEUETKOTO BbICKa3biBaHUS. OCHOBHBIE JIOTHUECKHE OTepPal[iyl C HeUETKUMU
BbICKa3bIBaHUSAMH. JIOTHUeCKOe OTPHUIIAaHNE, KOHBIOHKIIVS, TU3BIOHKIUS
HEUETKUX BbICKa3biBaHMM. HeuéTkas uMruiiKaiys. [IpuHsATHe peleHuil B
HEeUETKOM cpefie.

INoaroroBka K BOCTIPUATHIO JIEKLMOHHOIO Marepyara, CBsI3aHHOTIO C
W3/I0KeHUEM C/ie[[yIOLUX BOMpPoCoB: HeuéTKue pacCyKieHus B CHCTeMax
NU. OcHoBHblIe MOHATHS TEOPUX HEUETKUX MHOXKeCTB. OripeJesieHue
HeuéTKOro MHOKecTBa. OCHOBHBIE XapaKTePHCTUKN HEUSTKUX MHOXECTB.
OcHoBHBIe THITBI (PYyHKIMIM TIpUHAAJIEKHOCTA. Oriepaliviy HaJl HEYETKUMU
MHOXKeCcTBaMH. PaBeHCTBO U JOMUHUPOBAHNE HEUETKIX MHOXKECTB.
Onepanuu niepeceyenusi, 00beIUHEHUS U Pa3HOCTH. AJIbTePHaTUBHbIE
oriepaLy TiepecedeHus 1 00beJUHEHUS HEUETKUX MHO>KeCTB. HekoTopble
JIOTIO/THUTe/TbHBIE OTlepaliuy Hafl HeuTKUMU MHOKeCTBaMu. OCHOBBI
HeuéTKoM yoruku. [ToHATHe HeuéTKOTro BhICKa3biBaHUsA. OCHOBHbBIE
JIOTUUeCKye Orepaluy C HeuéTKUMU BbICKa3bIBaHUSAMU. Jloruueckoe
OTpHIlaHVe, KOHBIOHKIIVS, TU3BIOHKI[US HEUETKHUX BhICKa3biBaHMM. HeuéTkas
umrvkanusi. [IpuHsTHe pellieHui B HEYETKOM cpefie.
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IMToaroroBka K BOCIIPUSATUIO JIEKLIMOHHOTO MaTepHalia, CBSI3aHHOT'O C
W3/I0)KeHHeM CJIe[yIOIMX BOMPOCOB: HeuéTKre OTHOLIEHHS ¥ CIIOCOOBI X
3afaHys. OCHOBHbIE XapaKTePUCTHUKU HEYETKHUX OTHOIIeHMI. Onepaljum Haj,
HEYETKUMH OTHOLIeHUsIMA. KoMmo3uyst GMHapHBIX HEYETKUX OTHOILEHUH.
Heuétkoe oToOpakeHue. HeuéTkasi ¥ IMHTBUCTHUYECKast IepeMeHHbIe.
Onpepenenyst. [Ipumepsl. HeuéTkue BeMuuHbL, UKc/Ia U UHTEPBabI.
Ornepanuu Ha/, HEUETKUMY YMC/IaMU M MHTepBasamMu. HeuéTkue uucia u
uHTepBasl B popme (L-R)-pynkuuit. Onepauun Hag HUMU. TpeyrosbHble
HeuéTKHe Ymnc/ia U TpaneljeBUHble MHTepBasibl. KOMITO3UIMS HeUETKOro
MHO>KeCTBa U HEUETKOT'O OTHOILIEHUS

10
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Pazpen 4.

CucreMnl

HEUéTKOro
BBIBO/IA.

[ToaroToBKa K BOCHPUSITHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C
W3/I0)KeHUEM C/Ie[[yIOLUX BOIIPOCOB: ba3oBas apXuTeKkTypa cucTeM
HeuéTKOro BbIiBO/la. HeuéTKre TMHIBHUCTHUECKYe BbICKa3biBaHUsl. OCHOBHbBIE
3Tarbl HEYETKOTO BBIBO/A. PopMupoBaHue Oa3bl TipaBu. Pa3z3uduKaliys.
ArpervpoBanre. AkTuBu3anysa. AKKymyssius. Jedaszsudukarmsa. Metop
LIeHTpa TsbkeCTu. MeTo/ leHTpa 1omaau. MeTo[1 1eBoro/mpaBoro
MOZIa/IbHOTO 3HaUeHUsl. [IpoeKTUpOBaHKe 6a3bl HEUETKUX MTPABUJI HA OCHOBE
UHC/IeHHbIX JaHHbIX.

IlogroroBka K MpakTUYeCKUM 3aHATHUSAM, CBA3aHHBIM C U3y4YeHUeM
CeayroMx Bornpocos: OCHOBHBIE aJTOPUTMBI HEYETKOTO BBIBO/A.
Asroputm Mampanu. Anroputm Cyrero. ITprMepsl UCII0/Ib30BaHUSL CUCTEM
HeuéTKoro BbiBoga. [Ipumep pa3paboTKu cHCTeMbl HEUETKOTO BHIBOJA B
WHTEPAaKTUBHOM pexxuMme. [Tpumep pa3paboTKy CHCTeMbI HEUETKOTO BLIBOJA
B PE>KHMe KOMaHHOU CTPOKM.

IToaroroBKa K MpakTUUYECKUM 3aHSATHSM, CBS3aHHBIM C U3yUEHHUEM
crieiyronux BonpocoB: HeuéTkas Kinactepu3anus. [ToctaHoBKa 3aaun
HEeuBTKOTO K/IaCTepHOT0 aHau3a. AJITOPUTM pellleHus 3afaun HeueTKOU
KJ/IaCTepHU3alii MeTo/[0OM HeuéTKuX c-cpegHux. [IpumMep pelieHust 3aiauu B
KOMaH/THOM PeKUMe U C UCTI0h30BaHKeM rpadrdeckoro uHTepdeiica.
PetieHue 3a7jaun oripeZiesieHus1 YMc/ia KJacTepoB AJisl HeUETKOU
K/IacTepu3aLyu.

Pa3pa60TKa CHCTeMbI HeUeTKOI'O BEIBO/ja MaMAaHI/I AJIA yIIpaB/I€eHUA
ABWKEHUEM JIETATE/IbHOT'O alllidpaTd B TPEXMEPHOﬁ II0OCTaHOBKe.

IloagroroBka K NpakTUYeCKUM 3aHATHUAM, CBA3aHHBIM C U3y4eHUEM
C/leyIOIUX BOMPOCoB: OCHOBBI HEUETKUX HEMPOHHBIX ceTeld. Obrmas
xapaktepucTtvka ANFIS — afanTUBHBIX CHCTEM HelpO-HEeUETKOTO BBIBOJA.
IMoHsiTre HEHPOHHOMW CETH U OCHOBHBIE €€ XapaKTepUCTUKH. ['MOpraHas ceTh
Kak aZlarTHUBHasl CUCTeMa Helpo-HeuéTKoro BbIBO/A.
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Pazgen 5.
I'eneTnueckue
aJITOPUTMBI.

HO,Z[I‘OTOBK&I K IIPaKTHU4Y€CKHUM 3dHATUAM, CBA3aHHBIM C U3yUEHHNEM
CJIeAYIOLIMX BOIMMPOCOB: Perrenue 3daa4 C MMOMOILbIO r'eHETUUE CKOT'O
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anropuTMa B pexkumMe rpaguueckoro uHTepdeiica u ¢ UCII0Ib30BaHUEM
KOMaH/IHOW CTPOKHU.

Bcero 3a 7 cemecTp 93

4. ®OPMbI KOHTPO/JISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJIEJ/I1 CEMECTPA
1 2 3 4 5 6 7 891011 12 13 14 15/ 16 17
7 TexkK| |Otu. no I13| |OP|Otu. o I13| | |AP| |Otu. no I13 Otu. mo I13| |AP| gud. 3au.

YcnoBHble 0003HaYeHMSI:

P — nparHocTuueckasi pabora;

TexK — BOIPOCHI /1 TeKYLLero KOHTPOJIS;

Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3a|aHUIO;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyLuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/IUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOTMPOCHI /|5 TEKYIIIETO KOHTPOJIS;
e OTYET I10 NMPAKTHUECKOMY 3aJaHHIO0.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Cucremsl uckyccrBeHHoro unresiekta. CI16.6I'TY "BOEHMEX" um. [1. ®@. YcruHoBa, 2015, 50 3K3.

2. A. A. Macnog. . Tenetnueckuii anroputm B MATLAB. CII6.BI'TY "BOEHMEX" um. 1. ®@. YctrHOBa,
2014, 30 k3.

3. A. Tlerar. . HeuéTkoe MogenpoBaHue 1 yripaejienue. M.: BUHOM. Jlaboparopus 3Hanui, 2012, 19 3k3.

4. C. [I. IIToB6a. . [IpoeKkTHpOBaHWEe HEUETKUX cHcTeM cpeacTBaMu MATLAB. M.: Topsiuast TMHuUS-
Temekom, 2007, 30 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSI.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

He TpebyeTcsl.
CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:
1. Matlab 2015a SP1.

5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIATUTHHbI
MSAT'KUE BBIYNCJ/IEHNSA B 3ATAYAX YITPAB/IEHUSA U ITPUHATUSA PEINTEHUN

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna MSITKUE BBIUUCJ/IEHUS B 3AJAYAX YIIPABJIEHUS W IIPUHSATUSA
PEIIIEHUM sBisercs [WCLMIUIMHON 06s3aTe/bHOM 4YacThm O0kKa 1 MporpaMMbl  TIOATOTOBKU 110
HaripasJieHHt0 27.05.01 CneyuanbHble Op2aHU3AYUOHHO-MeXHUYecKue cucmembl. [JUCLUTI/IMHA peannu3yeTcs Ha
tdakynerete A PaketHo-kocMudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoii Al
PAKETOCTPOEHMUE.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-2 crocobeH (opMymTupoBaTh 3a/laud yTpaBieHUs] B CIEl[HATbHBIX OpPraHW3al[MOHHO-TEXHUYECKUX
cUCcTeMax U 000CHOBBIBAThL METO/IbI UX PEIIIeHHS;
OIIK-3 crocobeH caMOCTOSTeNIbHO pellaTh 3aJauyd  yIpaB/leHdus B CIeLManbHbIX OpraHW3aliOHHO-
TEeXHUYEeCKUX CHCTeMax Ha base MmocieHUX JOCTWKeHUH HayKu U TEXHUKH.

Co;[epx(aHHe AUCHUITVIMHBI ~ OXBATBIBAET KPYI' BOIIPOCOB, CBA3daHHBIX C HCIIO/Ib30BaHWEM  CHUCTEM
HNCKYCCTBEHHOI'O MHTEJIJIEKTAa B HH)KeHepHOﬁ AedaTe/IbHOCTH.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
¢ OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHIMPOBAHHBIN 3aUeT.

OO01jas  TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHA (34 u.), mpakTuueckue 3aHsATHS (17 4.), camocTosiTesibHass paboTa
crygenra (93 a).

12



IIpunoxenue 2

K paboueii mporpaMme JUCIATLTHHDI
MSAT'KUE BBIYNC/IEHNSA B 3AJAYAX YITIPAB/IEHUSA 1 ITPUHATUA PEINTEHUN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexoMeH/JaI[UH 110 0CBOEHHUIO JUCITHILTHHBI /TSI

CTyJeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBasue paGoTs! Pexomenjyemas | Tpy0eMKOCTb,
JuTeparypa yac.
Paspen 1. Beepenue.
[ToaroToBKa K BOCHPHUSATHIO JIEKI[MOHHOTO MaTepuasa, CBsI3aHHOTO C
W3J/I0KeHUEeM C/ie[[yIoLuX BornpocoB: [IpeacraBieHye 3aiau B
TIPOCTPAHCTBe COCTOSTHUM. [TOMCK B TIPOCTPAHCTBE COCTOSTHUM.
HenykTriBHBIN BBIBOZ. BBefenue B skcriepTHbie cucteMbl (OC). A. ITerar. . 4
Xapakrepuctuku OC. Joctouncrsa IC. Mecro uesnoseka B OC. HeuéTkoe
Opranmsauus OC. Opranusanus 3HaHui. Otmmure SC OT TPaZULMOHHBIX | MO/Ie/THPOBAHKE
nporpaMM. OCHOBHBIe BUABI AesiTenbHOCTH JC. Turbl 3a/1a4, pelaemsle Y yTipaBJieHUe:
3C. M.: BUHOM.
IToaroroBKa K BOCHPUATHUIO JIEKLMOHHOI'O MaTepuasa, CBsI3aHHOIO C JlaGoparopus
UCTOPHEH UCKYCCTBeHHOro uHTeiekTa (MW). OCHOBHBIMU 3HaHui, 2012
HarpaB/IeHUsIMU UCCIeA0BaHuM B o6acty VIV, TIporpaMMHBIM (1,2) 6
ob6ecrieuerriem cucreM M. Pa3paboTKoi eCTeCTBEHHO-53bIKOBBIX
uHTep(deficoB 1 MallIMHHBIM MTEPEBOZIOM. VIHTe/IeKTyaibHble POOOTHI.
MarnvHHoe 3penue. O6yueHue ¥ camooOyueHue. PacriosHaBaHue 06pa3oB.
Wroro mo pa3geny 1 10
Pazien 2. Pa3pa0doTKa 3KCIEPTHBIX CHCTEM.
[ToaroToBKa K BOCOPUSATHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C A Tlerar
W3/I0’KEeHHEM C/IeAYIOLMX BonpocoB: Knaccudukauus cucrem, PR
OCHOBAHHBIX Ha 3HaHUsX. [I[pUMeHUMOCTb, BO3MOKHOCTb, ONIPaBJaHHOCTh Heu€rkoe
u pa3ymHoCTh DC. IToctpoenrie IC. YpoBuu pa3paborku DC. Bribop Mo’aeHHPOBaHH.e 10
WHCTPYMEHTa/IBHOTO cpeficTBa ocTpoenus DC. TIpuobpeTeHye 3HaHUH OT " yT[paBHEHHe'
SKCIepTOB. Becenpl c SKCIepTOM. BsaumogericTBue Nonb30Baress C 1.7\14;6]3:)&11:001)11\4/&
CUCTEeMOU TIPUHSTUS pelleHU. %
= 3HaHui, 2012 (3)
IToAroToBKa K TIpakKTUUeCKUM 3aHSTHsIM: Pa3paboTka 0a3bl 3HaHWM 71 C. JI. IlItog6a. .
pelieHVst He)OpMaTM30BaHHOM 3a/]au¥ C TIOMOII[BI0 TIPOAYKLIMOHHOM TpoekTHpoBaHke
CHCTEMBI, UCTIO/B3YIOIIEel Ko3(hhUILIMeHT f0BepHs Tipu paboTe ¢ HEUSTKIX CHCTEM
HeoTIpe/1e/IeHHOCThIO TToAT0TOBKA K TIPAKTHUeCKUM 3aHATHSAM : Pa3paboTka cpeicTBamH
0a3bl 3HAHWH AJ1s1 pellieHrs] He)opMaTM30BaHHOM 3alau C IIOMOIIIBIO MATLAB: M.: 10
BepOSITHOCTHOM peanu3alyy sKcriepTHoi cucteMsl. (bailiecoBckuii nogxoz.) Topsiuas HHMs-
IMToAroToBKa K TIpakKTU4YeCKUM 3aHATHAM : Pa3paboTka 6a3bl 3HaHUH [jist Tenekom, 2007
MPOAYKLMOHHOU CUCTEMBI, UCI0JIb3YIOLeN NHTePBaIbHbINA BEPOSITHOCTHBIMN (1,5)
MozIxo/| K paboTe ¢ HeOMpe/ie/IeHHOCTEIO.
Wtoro mo pasneny 2 20
Pa3pen 3. OCHOBBI TeOpHH HEUETKHX MHOXKECTB M HEUETKOM JIOTUKH.
IToaroroBka K BOCIIPUATHIO JIEKLMOHHOTO Marepurasa, CBA3aHHOIO C A. Tlerar. .
W3/I0)KeHUEM CJIeAYIOLKX BOMPOCOB: OCHOBBI HEUETKOM JIOTUKU. [ToHsITHE HeuéTkoe
HEeUETKOTO BbICKa3biBaHUs. OCHOBHBIE JIOTUUECKUe Orepaliy ¢ HeUETKUMU | MOZie/TUpOBaHue 5
BBICKA3bIBaHUSIMU. Jlornueckoe OTpuljaHue, KOHBIOHKIIWSA, AU3bIOHKIINS U yTipaBjieHUe:
HeUYETKMX BbICKa3biBaHWM. HeuéTkast uMmrutukaius. [IpyuHsaTre pelieHui B M.: BUHOM.
HEeuéTKOH cpefe. Jlabopatopust
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ITogroroBka K BOCHPUATHIO JIEKLIMOHHOIO Marepyara, CBI3aHHOIO C
U3JI0KeHUEM CJIeZlyOLMX BONpocoB: HeuéTkue paccyXeHus B CUCTeMax
NN. OcHoBHBIE TIOHATHS TEOPUU HEUETKUX MHOXKeCTB. OrpesiesieHue
HEYETKOro MHOXXeCTBa. OCHOBHBIE XapaKTePUCTUKUA HEUETKUX MHOKECTB.
OcHoBHblIe TUIbl GYHKLMK NIpUHaAJIeXHOCTH. Onepaliuy HaJ, HeUTKUMU
MHOKeCTBaMU. PaBeHCTBO M JOMUHUPOBAaHNe HEYETKUX MHOXKECTB.
Orepauyn niepeceuenysi, 00beJMHEHUs U Pa3HOCTH. AJIbTePHAaTUBHBIE
orepaL{iy TiepeceueHust ¥ 00beJHeHNsT HeUETKUX MHOKeCTB. HekoTopeie
JIOTIO/IHUTeJIbHBIe OIlepaLiy HaJl HeYETKUMU MHOXXeCTBaMU. OCHOBBI
HeuéTKoM JIoruku. [1oHATHe HeYéTKOro BhICKa3biBaHUsA. OCHOBHbIE
JIOTUYeCKHe orepaliy C HeYETKMMU BbICKasblBaHUAMU. Jlornueckoe
OTpHLjaHKe, KOHBIOHKIMS, AU3bIOHKLIMS HEUSTKUX BbICKa3bIBAHUI.
HeuéTkas nMmrmmkanys. [IpuHaTHE pellleHnI B HEUETKOM Cpefie.

IToaroToBKa K BOCTIPUSTHIO JIEKIJMOHHOTO MaTepuara, CBI3aHHOTO C
W3/I0’KeHHEM CJIeIYIONIMX BOMPOCOB: HeuéTKre OTHOILEHUS ¥ CTIOCOOBI MX
3aganus. OCHOBHbIE XapaKTEPUCTUKU HEUETKHUX OTHOIIeHUH. Omnepaiuu
Ha/l HEUETKUMU OTHOIIEHUAMU. KoMMo3uiys OUHAPHBIX HEUETKUX
oTHorieHu. HeuéTkoe otobparkeHue. HeuéTkast ¥ IMHTBUCTAYECKast
nepeMeHHble. Onpenenenus. [Tpumepbl. HeuéTkye BeJTMUMHBIL, UMC/Ia U
vHTepBabl. Onepalyuy Haji HeUETKUMH YHC/IaMU U UHTEPBa/IaMHu.
Heuétkue unicia u uHTepBasibl B hopme (L-R)-dynkiuii. Onepaiiyuu Has
HUMU. TpeyroibHbIe HEUETKHE YHUC/IA U TParelieBUIHbIe HHTEePBaJbI.
Komro3urys HeU6TKOr0 MHOKECTBA U HEYETKOTO OTHOIIIEHHUS

3HaHuH, 2012
(4,5)

10

10

Wroro no pazzeny 3

25

Pa3pen 4. CucreMbl HEYETKOTO0 BBIBOAQA.

[ToaroToBKa K BOCOPHUSATHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C
U3JI0KEeHUEM CJIeIYIOLMX BOIPOCoB: ba3zoBas apxurekrypa cuctem
HEYETKOro BbiBoZia. HeuéTKre TMHIBUCTHYECKHe BbICKa3bIBAHUS.
OcHOBHBIe 3Tanbl HEUETKOTO BEIBOAA. PopMrpoBaHue 6a3bl MPaBUJL.
®da33udukalusa. ArperupoBaHue. AKTUBA3ALNS. AKKYMYJISITHUS.
Hedazsudukanys. Metop 1jeHTpa TsDKeCTH. MeTop 1ieHTpa IJIOIIa I u.
MeToz, 1eBOT0/TIPaBOro MO/Ia/ILHOTO 3HaueHus. IIpoeKTHpoBaHye Oas3bl
HEYETKUX IIPABUJI HA OCHOBE YKUC/IEHHBIX [JaHHBIX.

IlogroroBka K MpakTUYeCKUM 3aHATHSM, CBS3aHHBIM C U3y4YeHHUEeM
C/1efyroIux Borpocos: OCHOBHBIE aJITOPUTMbI HEUETKOIO BbIBOAA.
Anroputm Mampganu. AnroputMm CyreHo. [Ipumeps! UCIIO/IB30BaHUS
CHCTeM HeYéTKoro BbiBoZa. [Ipumep pa3paboTKy CUCTEMBI HEUETKOTO
BBIBO/]a B MHTEPAKTUBHOM pexxuMe. [Tpumep pa3paboTKy CUCTEMBI
HEeUyéTKOI0 BbIBO/|A B PeXKMMe KOMaH/{HON CTPOKHU.

[NoaroroBkKa K NMpakTHUYeCKUM 3aHATHSIM, CBA3aHHBIM C U3yUeHHeM
crefyroux Bornpocos: Heuétkas knacrepusanus. IloctaHoBKa 3afaun
HeuyéTKOro KJIaCTePHOI'0 aHaiu3a. AJIrOpUTM pellieHus 3a/laui HeuéTKOU
KJlacTepu3alliy MeTO/I0M HeUETKUX c-cpefHUX. [Iprmep pelleHus 3a/auul B
KOMaH/ZJHOM PeXHMe 1 C UCII0/Ib30BaHKeM rpaduueckoro uHTepgeiica.
Permienue 3aiauu onpeZiesieHHs Yyncsia KJ1acTepoB /1 HEUETKON
KJ/lacTepU3aLiyy.

Pa3pa60TKa CHUCTeMbI HeUeTKOI'O BEIBOa MaM,E[aHI/I AJId yIIpaBJ/I€HUSA
ABDKEHUEM JIETATE/IbBHOT'O alllidpaTd B TPEXMepHOﬁ IIOCTaHOBKEe.

IlogroroBka K MpakTUYeCKUM 3aHATHSM, CBA3aHHBIM C U3y4YeHHUEeM
C/leflyroLMx BonpocoB: OCHOBBI HEUETKMX HEHPOHHBIX ceTeld. Ob1jas
xapakrepuctvka ANFIS — afjanTHBHBIX CHCTEM HelpO-HEeUETKOTO BBIBOJA.
IMoHsiTHe HEHPOHHOM CETH U OCHOBHBIE €€ XapaKTepUCTUKH. ['MOpraHas
CeTh Kak aZlarTUBHas CHCTeMa Helpo-HeuéTKOro BbIBO/aA.

. Cucremnl
HCKYCCTBEHHOTO
WHTeJIJIeKTa:
CII6.BI'TY
"BOEHMEX"
uM. [1. P.
YctuHoBa, 2015
(1,6)

A. Ilerar. .
HeuéTkoe
MO/le/TUpOBaHue
Y yTipaBjieHUe;
M.: BMHOM.
JlabopaTtopust
3HaHuH, 2012 (7)

Wroro no pasgeny 4

20

Paspen 5. I'eHeTHYecKHe aJirOPUTMBI.

INoaroTroBka K pakTUYeCKUM 3aHSTHUSIM, CBS3aHHBIM C U3yUeHUeM
C/leflyOLUX BOIIPOCOB: PellleHKe 3a/iau C IIOMOILbIO TeHeTHUeCKOro
aJIrOpUTMa B pexkrMe rpaduueckoro uHrepdetica u C UCII0Ib30BaHUEM
KOMaHZJHOM CTPOKHU.

14

A. A. Macros. .
I'eHeTHyecKuit
aJITOPUTM B
MATLAB:
CII6.BI'TY
"BOEHMEX"

18




um. [1. .
YcrtuHoRa, 2014
(1,6)

Wrtoro no pasgeny 5

18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI

MSITKUE BBIUMC/IEHUS B 3AJAYAX YITPAB/IEHUA Y IIPUHATUSA PEIIIEHAN

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

R, OO UTR, WN -

Pa

O OoONOOUTA, WN -

10
11

[TMarHocTuyeckas pabora

BOTIPOCHI /ISl TEKYII[ETO KOHTPOJIS;
OTYET 110 TIPAaKTHUeCKOMY 3a/]aHHIO;
mrddepeHITMPOBaHHBIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora

[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e [IpU MPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOTIPOCOB - He aTTeCTalus;

¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocs! Ajis TeKyIero KOHTPOJIst
Pazgen 2

. Uto Takoe - npaBuno?

. Uto Takoe - NpoAyKIMOHHas cucTema?

. OBpUCTHKA?

. ba3a 3nHaHwmit?

. UTO 3HAUUT - BBINOJIHUTE NIPABU/IO?

. [Ipsimast 11eTI0UKa pacCy KIeHWit?

. OGparHas 11ernoyka pacCy>KIaeHui?

. Kak mosyunts XxapakTepuUCTUKH KOHCTaTUPYIOLLiel YacTy IpaBr/a’?
. HedopmanuzoBanHas 3azaua?

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.

Koadduiment nosepus?

CreneHb NpyUHAaJ/1€;KHOCTU?

Bo3morkHoctu BaiiecoBckoro mogxoza.

KocBeHHast Lieriouka paccy»kieHuHu.

Ilena cBuzerensCTBa.

Du3nueCcKUid CMBICI L|eHBI.

Texnonorus baiiecoBckoro anropvrma.

Kputepun nipunsTus pelieHus B baiiecoBCKOM anropurMme.
Kax cmofenpoBaHa BO3MOXXHOCTD flaTh HEUETKUI OTBET?
Uro Takoe PHmax v PHmin?

UTo Takoe BepXHUH W HIKHUW TTOPOTH?

Uro Takoe To/Has HeompeZeIEHHOCTh U TIOJIHOe HeZjoBepue?
Cwuia npaBuia.

3aBHCHMBIE U He3aBHCUMBbIe BbICKA3bIBaHUSI.
IIpotuBopeune.

IIpyurHbI OSIB/IEHUs] IPOTUBOPEYMsL.

31e1 3

. OyHKIMS IpUHAJJIE)KHOCTU?

. Heuétkoe MHOXXeCTBO?

. HeuéTKkoe BhICKa3bIBaHUe?

. Heuétkas nepemeHHas?

. Onepanmu Cc HEYETKUMU MHOKeCTBaMHU.

. Onepanmu c HEUETKMMU BbICKa3bIBAHUSIMH.

. JIMHrBUCTUUECKasl TIepeMeHHasl.

. Kak nmoctynuTs, eciivi o[JHO BbICKa3biBaHUE MOIyUeHO Pa3HbIMU My TSIMU?
. HeuéTkasg BemunHa.

. HeuéTkue uncia u uHTepBaJIbL.
. Uto Takoe /ieBbIi U TIpaBblil KOG GULIMEHTE HEYETKOCTH?

16

Yro Takoe t(A) u f(A) B MHTepBa/JLHOM TOAXO/E TIPY paboTe C Heompe[eTEHHOCTLIO?
Kak KonueCcTBeHHO OLIeHUTh MOHSATHS: «HeOoIpe/le/IEHHOCTb» U «HeloBepue»?

Kak rmosmyunTb XxapakTepuCcTUKN KOHCTAaTUPYIOIlel uacTy TpaBuU/ia B MHTepBaJIbHOM Tofxoe?



12. Yro o3nauaet abobperuarypa THY u THU?

13. YUro Takoe L-R dyHkus?

14. Tunel GyHKUMN NpUHA/IE)KHOCTH.

15. O6sacTi MPUMEHUMOCTH Pa3/IUUHBIX THIIOB?

Pazgen 4

. Cucrembl HEUETKOTO BBIBOJA.

. ®az3udukarus.

. ArperuposaHue.

. AKTUBU3aLUs.

. AKKyMyJiMpoBaHue.

. Jedazsudukaiys.

. TTOSICHUTB CTPYKTYPY CO3ZIaHHOM 0a3bl 3HAHUM.

. [TosicHWTh NepeyeHb BXOJHBIX U BBIXOJHbIX IEPEMEHHBIX B CUCTEMe HEUETKOTO BbIBOJA.
. [TosicHuTh COCTaB TePM-MHOECTB.

10. TTosicHUTb XapaKTepUCTHUKH, TUIT U KOTMYeCTBO MCII0/b30BaHHBIX (PYHKLIMI MPHUHA/IeXXHOCTH.
11. Kak orjeHrBanack afieKBaTHOCTb pab0ThI CCTEMbI HEUETKOTO BLIBOZA?

12. CpaBHUTH pe3y/ibTaThl paboThl CHUCTEM HEYETKOTO BbIBOAA MamMzaanu v CyreHo TIpH pellieHuH 0JJHOM
3ajiauul.

13. Yto Takoe - cucTeMa HelpO-HEeUETKOro BbIBOja?

14. Kakuie mpo6ieMbl TTOMOTaeT pewnTh 3TOT MOZAXO0A?

15. Drariel pa3paboTKH CHCTeMBbl HEHPO-HEUETKOTO BBIBOZA.

OCOoONOOUTEA, WN -

16. [Is1st uero B cUCTEMax HEHMPO-HEUETKOTO BBIBO/A UCTIOB3YIOTCS a/ITOPUTMBI 00yUeHUsI HeHPOHHBIX CEeTe?

17. HeuéTkas kiacTepusaLus?

18. OTrune oT 0OBIYHOMN KIaCTepU3aLivH.

19. TTonsATHE 06 anrOpUTMe CyOTPAKTUBHOM KJlaCTepU3aIivy.
20. C oMo111b10 KaKUX [1apaMeTPOB MOXKHO IOB/IUATh HAa YMCJIO MpeArio/iaraeMblX K/1acTepoB?
Paszpen 5

. Kimaccuueckuii reHeTHYeCKUM alrOpUTM.

. Xpomocoma.

. [onynsauwms.

. 'enorur.

. ®enorur.

. JIokyc.

. Anneis.

. ©yHKIUS TIPUCTIOCOOIEHHOCTH.

. 'eneTnueckue oreparopsl.

0. CkpeljBaHue U MyTaLUsl.

1. Bubl CKpeiuBaHus.

12. KoguposaHue.

13. Koneco pyneTku.

14. OcHoBHas TeopeMa.

15. Cxema.

16. TTopsijoK 1 0XBaT CXeMBbl.

17. CTpouTe/bHbIe OIOKH.

IIpaBUBHEIN OTBeT Ha 7 BOIpocoB M3 10, 3alaHHBIX U3 COOTBETCTBYIOLIETO pa3/esna, - KOHTPOJIb PoH/ieH.

R, OO WN -

OTueT no NPaKTHYEeCKOMY 3a/JaHUI0

OTueT JO/DKeH CO/IePXKaTh: TUTY/IbHBIN JIUCT, TOCTAHOBKY 3a/lauM, OMMCAHHE METO/A PeIeHHs 1
KOMMEHTapHH T10 TIPOoZie/IaHHOH paboTe U Mo/TyueHHbIM pe3yJ/ibTaTaM.
3ammra - B hopMme Oece/ipl, 10 pe3y/abTaTaM KOTOPOM, OTYeT MO0 MPUHUMAEeTCsI, TMO0 OTIpaB/IsieTCs Ha
nIopaboTKYy.

JuddepennupoBanHblii 3aueT
OO0yuaroIuiics UMeeT MPaBo Ha MoyyeHne MUHUMAILHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUU
YCIIEITHOTO MPOXOXK/I€HUS TeKYIIET0 KOHTPOJISI YCIIeBaeMOCTH B (hOPMe AMAarHOCTHUUEeCKOM PaboThI B
COOTBETCTBUU C rpaduKoM paszena 4.
[lepeueHb BOIPOCOB, BHIHOCUMBIX Ha 3a4éT.
1. HeueTkasi nepemenHasi. [Ipumep. JIuHrBucTHUeCKas mepeMeHHas. [Ipumep.
2. HeueTkoe MHOXecTBO. Hocuresib HeueTKOro MHOXKeCTBa.
3. VlHTepBasbHbINM MOX0/ K paboTe ¢ HeomnpeieeHHOCThI0. Cula npaBu/. TTpoTUBoOpeune.
4. OCHOBHBIe TUIIbI PYHKLIUN TTPUHA/IIEXKHOCTH. Ha3zHaueHue.
5. BeposATHOCTHBIN TTOAX0[, K Peasii3aliviy SKCTIIepTHOM crucTeMbl. [TocTaHOBKa 3afiaui.
6. OCHOBHbIe XapaKTePUCTHUKU HEUETKMX MHOXECTB.
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7. baliecoBckuii noaxos. Peanusanust Heorpeje/IeHHOCTH, 3aK/IFOUeHHOM B peakLjuU ueoBeKa.
8. Oneparyu niepeceueHusi, 00beJUHEHNS ¥ Pa3HOCTA HEUETKUX MHOXKECTB.
9. BaitecoBckuii noaxon. LleHa cBupetenscTBa. OrnipesiesieHue, pacuer.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

OO6parHast 1ernoyka paccy>KAeHUM.

Komro3unys HeuéTKOro MHOKeCTBa U HeUETKOT'O OTHOLLIEHUS.

06xo0/, 6HAPHOTO JIepeRa.

Heuetkue otHotieHusi. CriocoObl 3a/laHUsI HEUETKUX OTHOIIEHHH. TTprmep.

BaiiecoBckuil moaxon.

Komro3suriysi 6MHapHBIX HEUeTKUX OTHOLIeHUH. [Tprmep.

HeueTkue oTobpakeHus. HeueTkast QyHKIHS.

HeueTkue BbicKa3bIBaHUs, HeUeTKHe MpaBu/a, HeueTKWi BbiBOJ. Ornipefenenus. [IprmMepsl.
OCHOBHBIe 3Tallbl HEUETKOIO BBIBOJA.

Tunb! yHKIMM TpUHaAIeXXHOCTU. HasHaueHwe.

Onepary Hafi HEUETKUMH MHOKeCTBaMHU.

JIBYXCBSI3HBIN LIUKINUYECKUI CITMCOK. Omnepanys NCKIF0UeHHs 1eMeHTa I0 ero ajpecy.
Heuétkure BemunHel, uncia v uHTepBainbl. (L-R)-pynkuus. THU u THU. TTorstre 06 apudmeTrueckux

orepawusix.

23.
24.
25.
26.
27.

IMpencTapsieHye epeBbeB B BU/le OMHAPHBIX.

Iponenypa gedassudukauyy. Haznauenue. TexHonorusi.

HeuéTkue BbicKa3biBaHus. OCHOBHBIE JIOTHUECKHE OTlepalfiyl C HUMHU.

BaitecoBckuii mozgxog. Llena cBugetenscrBa. OnipesienieHe, pacyér.

CucTreMbl HEUETKOTO BbIBOIa. HeuéTKure BhICKa3bIBaHUs. THIIBI BbICKa3bIBaHUH. [IpuMepsbl.

[Tpeo6Gpa3oBaHus BEICKA3bIBAHUH pa3HbIX THUIIOB.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

®da3z3udukaiys. [Ipumep.

TepMbI TUHTBUCTHYE CKOM TTepeMeHHOMN. [Tpumep.

Arperuposanue. ITpumep.

Anroput™M He4éTKOro BeIBOZAa Mamzianu. Jtarbl. TexHosorus.

[Tpoxoxxaenue neca. ITpumep.

Crioco6bl Aeda33udukaryu.

Creku, ouepesu U fieku. [Ipumep orneparjuu BK/IKOUEHUS B CTEK.

CBsi3b MeXX/ly HEUETKMM OTHOLLIEHHeM M HeUéTKKUM npaBuioM. [Ipumep.

AnroputM HeueTKOro BeiBogia CyreHo.

CpaBHUTD pe3y/bTaThl pabOTHI CHCTEM HEUETKOTO BhIBOJja Mamzany v CyreHo TIpY PellieHnH OIHOU

3a7lauu.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

UTo Takoe - cCMCTeMa Helpo-HeuéTKOro BbIBozia?

Kakuie po6ieMbl ITIOMOTaeT PeLIUTh HEHPO-HEeUeTKUH MOAX0/?

OTaribl pa3paboTKU CUCTEMBI HEHPO-HEYETKOTO BLIBO/IA.

IInist uero B cucTeMax HeHPO-HEUETKOTO BBIBO/IA UCTIO/IB3YIOTCS aTOPUTMBI 00yUYeHHsT HEHPOHHBIX CceTel?
HeuéTtkas knacrepusanus?

OTnurie HeYeTKOM K/lacTepu3alii OT OOBIYHOM.

Kakue ¢akTopb! yunuThiBaeT LieneBast GyHKLMS TIPY KlacTepr3aLii MeTO[,0M HeUeTKHUX C-CPefHHX?
IToHsATHe 00 anropuTMe CyOTPaKTUBHOM K/IaCTepH3al[1H.

C MOMOLbI0 KaKUX NTapaMeTPOB MOXXKHO TOBJIMATh Ha UKC/IO MIpeIio/araeMblX K1acTepoB?
Krnaccuueckuli reHeTUUeCKUI alrOPUTM.

XpomocoMa.

IMonynsauus.

lenotumn.

®deHoTHII.

JIokyc.

Annens.

OyYHKIMSA TIPUCTIOCOOIEHHOCTH.

leHeTHueckue oneparopsl.

CkpelliBaHue U MyTaLysl.

Bupl ckpelmBaHusi.

Kopuposanue.

Koneco pynerku.

OcHoBHas Teopema.

Cxema.

ITopsimoK 1 0XBaT CXeMBI.

CrpouTe/ibHbIe OI0KU.

K cpaue nudd. 3aueTa omycKarOTCs CTYIEHTHI TIPU YCJIOBUU BBITIOIHEHUS BCEX KOHTPOJIbHBIX MepOTIPUSITHH,
TpeyCMOTPEeHHBIX TIPOTPAaMMOM AVCLUMIUIMHEL [1pu c/laue 3aueTa 3aJjar0TCs 1Ba BOMPOCA U3 MPUBEIEHHOTO
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criicka. OnjeHKa BBICTaB/ISIeTCS 10 pe3y/ibTaTaM OTBETOB.

ITpy paBUILHOM, TIOJTHOM OTBeTe Ha 00a BOTpoca - OLieHKa: "OT/IMYHO".
[1py Hemo/sHOM OTBeTe Ha OAWH U3 BOMPOCOB - "XOPOLLIO".

[Tpu oTBeTe TONMBKO Ha OAUH BOMPOC - "yIOBJIETBOPUTEJILHO" .
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w =
KOHTAKTHOH | & g = g %
tdopme T a = ==t
= - g- E < A
&) E @) 5 & S H g O
& | @ HanmeHoBaHue pa3jie/i0B U h £ =l & = ©0
E = JUAAKTHYECKHX eIHHHUI] &) o = § E E : S g E B
) mIE | E|EE|SE8 X S T
4 | EE| 2% =k
2|5 |£E8|CA& o | =%
2 v | T
= = = =
o o o
Bonpocs! ans
4 7 |Pa3pesn 1. BBegenue. 12 2 2 0 10 10 | 10 TeKylLlero
KOHTPOJIs
Otuer o
4 | 7 [Paspen2. Paspaborka 322 12| 6 | 6 | 20 | 20 | 20 |mpakruueckomy
JKCIePTHBIX CHCTeM.
3a[jaHUI0
Paspen 3. OcHoBBI Teopuu Bonpocs! ans
4 7 |HeuéTKHX MHO)KecTB M HeuéTkou| 35 | 10 | 10 0 25 20 | 20 TeKy1LLero
JIOTMIKW. KOHTPOJIS
. Otuer 1o
4 7 E:f;fn:' Cucrempi Heuérkoro 40 | 20 | 10 10 20 30 | 30 |npakThueckoMy
Aa. 3aJaHUI0
Bonpocs! ans
4 | 7 E;iﬂe’;i'wzf“‘”"“e”‘“e 25| 7| 6 | 1 | 18 | 20 | 20 | Tekymero
P ) KOHTDOJISA
Bcero 3a 7 cemecTp 144 | 51 | 34 | 17 93 | 100 | 100
Bcero mo gucIuIuInHe 144 | 51 | 34 17 93 | 100 | 100
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