MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MSAT'KUE BBIUVICJIEHUSA B 3AJTAUAX YITPAB/IEHUA U IIPUHATHSA PEINEHUN

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKH KOCMHYEeCKHX KOMILIEKCOB
Crnenuanu3anusa/npoduib/mporpamma MopenupoBanue 1 HH(GOPMaIHOHHBIE TEXHO/IOTUH MPOEKTUPOBAHUS
MO/ArOTOBKH PaKeTHO-KOCMHYECKHX CHCTEM
YpoBeHb BbICIIIEr0 00pa3oBaHUs CreljuajuTeT
®opma obyueHHs OuHas
®daKy/IbTeT A PakeTH0-KOCMHYeCKOH TEXHUKH
Breinyckaromjas Kadegpa Al PAKETOCTPOEHMUE
Kadeapa-pa3paborunk pabdoueii Al PAKETOCTPOEHUE
MPOrpamMMebI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
MacnoB AnekcaHp AHaTO/IbEBUY, K.T.H., JOLIEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MAT'KUE BEIYUC/IEHUSA B 3AJIAYAX YITPAB/IEHUS Y IIPUHATUSA PEIIIEHUN

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:

OTIK-2 — CrocobeH TOHMMATh TPUHIIUIBLI pabOThl COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTUH U
WCTIO/b30BaTh WX JJIs1 pPelleHus 3aZiad NpogeCcCUOHaNbHON [esTeTbHOCTH

ITK-1 — CrniocobeH aHa/JM3HUPOBaTh COCTOSTHUE U TEPCIIeKTHBBI PAa3BUTHS PAKETHOM M PAaKeTHO-KOCMHUUECKOM
TeXHUKU B 11e/I0M, TaK U ee OTZe/IbHbIX HallpaB/lIeHui

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
OIIK-2
3HAHUA:
TIPUHLIUIIBL TIOCTPOEHUsS] Mojiesielt (QYHKIIMOHUPOBAHUSI U3Ze/NUH paKeTHO-KOCMUUEeCKOW TeXHUKU
(PKT);;
YMEHUs1:
cocTapjieHue Mogenel GyHKIMoHUpoBaHus unenuii PKT;;
HABbIKU:
UCII0/Tb30BaHUsI COBPEMEHHBIX METO/[0B Pa3pabOTKH CUCTeM TOJIePKKY MPHUHSTHS pellieHnH,
9KCTIepTHBIX, HeHPO-CeTeBbIX CUCTEM C MHTe/IeKTyaTbHBIMU BO3MOXKHOCTSIMHU. .
IK-1
3HAHUA:
CrocoObl MOCTPOEHUsT MoJiesieli MOMCKA W TIPUHSITHS pellleHu ;
YMeHUs:
MaTeMaTHyecKue 3aBUCHUMOCTH, TI03BOJISOLME COCTAB/IATh MaTeMaTUueCcKre MOJie/y, OMUChIBatoLIyie
TIPOLIeCChI, TIPOUCXO/IAIIME TIPY IKCTUTyaTalluy U3ie/iuid pakeTHO-KocMuueckout texuuku (PKT);
HaBbIKU:
BJIa/IeTh MEeTOAAMHU COCTaB/IeHus ¥ aHamu3a mogeseit PKT asis movicka v IPUHSATHS PeIlieHu.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATKUE BBIYVC/IEHUS B 3AJAYAX YITIPAB/IEHUS U ITPUHATUSA
PEIIEHMM siB/isieTcst AUCLUIUIMHON 06s3aTe/IbHOM YacTh 6/10Ka 1 MPOrpaMMBbl IMOATOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMIN/IEKCO8.

CogeprxaHue AUCLMIVIMHBL  AB/IAETCS  JIOTMYECKUM  TIPOAO/DKEHHeM  IMCLUILIMH! BBICIITASA
MATEMATUKA, YCTPOUCTBO U ®YHKIIMOHUPOBAHUE JIETATEJ/IBHBIX AITITAPATOB.

Cojep>kaHWe  JUCLIMIUIMHBI  SIBAsSiIeTCSI OCHOBOW  ajsi  ocBoeHuss  gucuuriid:  OCHOBDBI
ITPOEKTNPOBAHVA PAKETHBIX CUCTEM, MOJAE/ITMPOBAHUWE PAKETHBIX CUCTEM.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTH4yeCKOro aHaiu3a U MOJie/TMPOBaHUs, TeOPeTUUeCKOTO U IKCTIepUMeHTaIbHOT0 MCC/IeJ0BaHus
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHEePHBIX 3a/1au

¢ OIIK-6 — CriocobeH oCyIIeCTBISITh KpUTUUECKUI aHaIU3 HAayYHbIX TOCTYDKEHUH B 00/1aCcTH
aBUAL[MOHHON U paKeTHO-KOCMUUeCKON TeXHUKU

e [TK-1 — CriocobeH aHa/M3UPOBaTh COCTOSIHKE U TIEPCIIEKTUBLI PA3BUTHS PAKETHOM 1 paKeTHO-
KOCMUYECKOM TeXHHKU B 1]eJIOM, TaK U ee OT/Je/IbHBIX HalpaBeHHi



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

TIK-1

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.

10

10

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].

16

10

10

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.

20

10

10

10

20

20

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.

32

16

16

20

20

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 ONTUMU3ALUA.

20

20

Pa3pen 6. Moaens HelipoHa U apxuTeKTypa ceTH. Paszen 6. Mogenb HelipoHa U
apxurekTypa cetd. 1.1. Mogiens Heliposa. IIpocToii Helipon. CTpykTypa u
(yHKLMOHMPOBaHKe OAMHOYHOTO HeiipoHa. PYHKLMs akTHBaLK. EquHNUHas ¢
JKECTKUM OrpaHUYeHHeM, CUTMOM/la/lbHasl U IMHelHast (DyHKLIMK aKTUBALIMH.
HeiipoH c BeKTOpHBIM BX0ZioM. 1.2 ApxuTekTypa HelipoHHBIX ceTeld. OfHOCIONHbBIE
cet. MHorocroiiHble cetd. CeTH C npsMoi Nepefiayeil curHana. BosmMoxxHOCTH U
o6/1acTy pUMeHeHHs HeHPOHHBIX ceTeid. TeXHO/IOTHs pellleH sl 3a7jaun C
UCM0/Ib30BaHKeM HeHpPOHHOI cetr. CeTH MPSAMOro pacrnpoCcTpaHeH st CUTHasa,

6
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10

15

20

20
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PeKyppeHTHbIe, CAMOOPraHU3YIOLLMeCs], CBePTOUHbIe. BHIGOp apXUTEKTYPbIL.
VHuipanu3anus napametpoB. O6yueHue cetu. IlpimeHeHune cety. CBepTOYHbIe
HelpoHHbIe ceT. ApxuTeKTypa. IIpuMepsl UCrI0/Ib30BaHMS.

Bcero 3a 7 cemecTp 108 51 34 17 57 100

100

Bcero no gucuuninHe 108 51 34 17 57 100

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep u O0Bem,
Ne |HamMeHOBaHHe
TeMa nNpakTHUeCKOro 3aHATHSA aya.
n/n pa3jena
JUCLUTTAHBI uacos
Pa3paboTka 6a3bl 3HAHMI /1S pellieHus HeopMaTu30BaHHOM 3a/jaukt C
Paszen 2. TIOMOII[LI0 TIPOJYKIIMOHHOM CUCTEMBI, UCTIONB3YIoIel Ko3hhuimeHT _
PaspaGoTka JoBepusi pu paboTe ¢ Heorpe/1e/IeHHOCTBIO. Pazpabotka 6a3sr 3HaHuUH /A

1 SKCTICPTHBIX peleHust He(bopmanmolaaHHou 3a/1a4H C MOMOLLIbIO BEPOATHOCTHOH 4
CHCTEM. peanyu3aLyu SKCIepTHOH CHCTeMBI. (BaitecoBckuit mozaxo[.) Pa3pa60TKa 5

0a3bl 3HaHMI /171 TPOAYKLMOHHOM CUCTEMBI, MCTIONBL3YIOIel HHTepBaTbHbBII
BEPOSTHOCTHBIM MOAX0/] K paboTe ¢ HeOTpe/ie/IeHHOCThIO.

’ Pa3paboTka cucTeMbl Helpo-HeuéTKoro Beiozia (ANFIS) Ha ocHOBe ’
UYKMCJIEHHBIX JAHHBIX C UCTIO/b30BaHKeM rpadhrdeckoro uHTepdetica.

3 Pa3paboTka crcTeMbl HEUETKOTO BbIBOZla Mam/jaHu /i/isl yIipaB/ieHust ’
Paszen 4 [IBIDKeHUEM JIeTaTe/IbHOTO arrapara B TpeXMepHOM MOCTaHOBKe.

Cu CTEM]); Asroputm Mampanu. AnroputMm CyreHo. ITprMepsl UCII0/Ib30BaHUSL CUCTEM

4 |meusrroro HEeuéTKoro BbiBoga. [Tpumep pa3paboTKu cHCTeMbI HEUETKOTO BLIBOJIA B ’
BBIBOJA. MHTEPAKTHBHOM pekime. [Tpumep pa3paboTKK CUCTEMbI HEUETKOTO BLIBOA

B Pe)KUMe KOMaH/IHOW CTPOKHU.
Pa3paboTka crcTeMbl HEUETKOTO BBIBOZIa MaM/laHU U CUCTeMbI HEUETKOTO

5 BbiBoZia CyreHO Ha OCHOBE UMCJ/IEHHBIX JAHHBIX C UCIO/b30BaHHUEM 2

rpaduueckoro uaTepdetiica.
Pa3pen 5. . o
6  Tenetnueckie Kiaccuueckuil reHeTHUeCKHUNA anroputM. VyumiocTpaiyst BBITTOTHEHUST 1
KJIaCCUYEeCKOT0 reHeTHUeCKOro ajiropyuTMa.
aJrOPUTMBL.

7 Paszen 6. Petuierue 3a/jaun pacro3HaBaHusi o0pasa ¢ UCMoIb30BaHueM HeMPOHHOM ’
Mogenb ceTtu. Beibop apxutekTypbl cetTt. OOyueHue. AHanu3 paboThIL.

HeWpoHa u PerieHue 3ajaum perpeccu ¢ UCIOJIb30BaHHEM HeHPOHHOM CeTH TpsSIMOTO

8 |apXUTeKTypa |pacrpoCTpaHeHHs CUTHajaa. AHaiu3 paboThl. PelieHre po06IeMsl 2
CeTH. nepeo0yuyeHust CETH.

Bcero 3a 7 cemectp 17
3.3. CamocronaTenbHast padora crygeura (CPC)
Homep n
Ne |HaMMeHOBaHUe OoneMm,
Copep)xaHue yueOHOro 3alaHus
n/n paspeia 4acoB
JUCLUTUTAHBI

IToaroroBka K BOCHIPUATHIO JIEKLIMOHHOIO Marepyara, CBsI3aHHOIO C
rcTopueii UckyccTBeHHOro uHTesiekTa (MIM). OCHOBHBIMU HarpaB/ieHUSIMU

1 uccnenoBaduii B obnactu M. TIporpaMMHbiM obecrniedeHreM crictem UL 9
Pa3paboTkoii eCcTeCTBEeHHO-A3bIKOBbIX UHTEP(EHCOR ¥ MAILIMHHBIM
nepeBosioM. VIHTe/IeKTyasibHbIe po60Thl. MaiuaHOe 3peHue. OOyyeHue U

p 1 camooOyuenye. Pacrio3HaBaHre 06pa3oB.
B?aBe'E;ej;H.e. INoaroroBka K BOCTIPUSTHIO JIEKL[MOHHOTO MaTeprara, CBsi3aHHOTO C

W3/I0KeHHEeM CJIe[[yOLMX BOMpocoB: [IpeacTaBieHye 3a1au B IPOCTPaHCTBe
CcOCTOSHUM. [ToMCK B TPOCTpPaHCTBe COCTOSTHUM. [leyKTUBHBIN BBIBOJ.

2 BeeneHue B sxcniepTHbIe cuctembl (JC). Xapakrepuctuky JC. [loctouHcTBa| 2
3C. Mecrto uenoBeka B OC. Opranuzaiust IC. OpraHu3alys 3HaHUM.
Otnuune 3C OT TpaAWLMOHHBIX MTporpaMM. OCHOBHBIE BUJbI AeATelbHOCTU
OC. Tunsl 3aay, petaeMbie 3C.

3 |Pazgen 2. [ToarotroBka K BOCIPUATHIO JIEKLIMOHHOTO Marepura’a, CBA3aHHOTO C 4
Pazpabotka W3/I0KeHHEM CJie[yIOLMX BOMPoCoB: Knaccugukariys cucteM, OCHOBaHHBIX
JKCTIepTHbIX  |Ha 3HaHUsAX. [IpUMeHMMOCTB, BO3MOXXHOCTh, OTIPaBAaHHOCTb M Pa3yMHOCTb
CHCTEM. 3C. TToctpoenne 3C. Yporau pa3pabotku IC. BeIOOp HHCTPYMEHTAIBHOTO
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cpeactia octpoenus: OC. ITprobpeTeHue 3HaHMI OT FKCepToB. becepl ¢
3KcrepToM. B3anMogeiicTBre nosb30Baress C CUCTeEMON IPUHATHUS
peLleHNH.

[TozroTOBKA K MPAaKTHUYeCKHM 3aHATHsIM: Pa3paboTka 6a3bl 3HaHWI /1St
pelieHus: He)OpMaIKM30BaHHOM 3aJ,a4uy C IOMOLIBIO TIPOAYKLMOHHOM
CHCTEeMBI, UCTIOJB3YIoLell k03¢hduLeHT goBepus rpy pabore ¢
Heorpe/ieNieHHOCTHI0 [ToAroTOBKA K TIPaKTUYeCKUM 3aHATHSIM : Pa3paboTka
0a3bl 3HAHWH ZIJ1s1 pellieHrs] He)opMaIM30BaHHOM 3a/iau C [TOMOIIIbIO
BEPOSITHOCTHOU peain3alrivy SKCIIePTHOH crcteMbl. (baiiecoBCcKuit MOAXO.)
ITozroToOBKa K MPAKTHUEeCKNM 3aHATHsIM : Pa3paboTka 6a3bl 3HaHUIM /1715
MPOAYKLMOHHOUW CUCTeMBI, UCI0JIb3YIOIel UHTepPBaIbHbIN BEPOSITHOCTHBIM
nozxoZ K paboTe ¢ HeonpeJe/leHHOCTEIO.

Pazgen 3.
OCHOBBI
TeopUuu
HEUETKUX
MHOXXEeCTB U
HeUYETKOU
JIOTHIKH.

IToAroToOBKa K BOCITPUSATHIO JIEKITUOHHOTO MaTepHalia, CBI3aHHOTO C
W3/IOKeHUEM CJie[[yION[uX BOpocoB: OCHOBBI HEUETKOM JIOTUKU. [ToHsATHE
HEUETKOTO BbICKa3biBaHUS. OCHOBHBIE JIOTHUECKUE OTePal[uy C HEUETKUMU
BbICKa3bIBaHUSMM. JIOTHUECKOe OTPHUIIAHNE, KOHBIOHKIIVS, TU3BIOHKIUSA
HEeUEéTKUX BbICKa3bIBaHWN. HeuéTkast UMIMKaLys. [I[pUHSATHe pelleHud B
HEUETKOM cpefie.

INoaroroBKa K BOCTIPUATHIO JIEKLMOHHOTO MaTepyara, CBsI3aHHOTO C
U3/I0’KeHreM C/leflyloluX BonpocoB: HeuéTkue paccyskieHus B cucTeMax
V. OcHOBHBbIe NIOHSTHS TEOPUU HEUETKUX MHOKeCTB. OrpeziesieHue
HEeUyéTKOro MHOKeCTBa. OCHOBHbBIE XapaKTePUCTUKU HEYETKUX MHOKECTB.
OcHoBHbIe TUIBI GYHKIUK PUHAAIe)KHOCTH. Oriepaly Haf, HeUTKUMHU
MHOKeCTBaMH. PaBeHCTBO M JOMMHUPOBaHNEe HEYETKUX MHOKECTB.
Onepaiuu niepeceyenusi, 00beIUHEHUS U Pa3HOCTH. A/TbTeDHAaTUBHBIE
oTiepaLy TiepecedeHus ¥ 00beJUHEHNSI HEUETKUX MHOXKeCTB. HekoTopble
[OTIOJTHUTe/IbHbIe OIepaliiy HaJl HeUéTKUMU MHO)KeCcTBaMu. OCHOBBI
HeuyéTKoH JIoruky. [ToHsATHe HeuéTKOro BbicKasbiBaHUs. OCHOBHBIE
JIOTU4YecKye orepalyy C HeYeTKUMU BbICKa3bIBaHUSMU. JIorrueckoe
OTpHLIaHKe, KOHBIOHKLIWS, JU3BIOHKLMS HEUETKHX BbICKa3blBaHUI. HeuéTkas
uMIuIMKaus. [IpuHATHe pellieHM B HEUBTKOI cpefie.

IToaroroBka K BOCIPUATHIO JIEKLMOHHOIO Marepyara, CBI3aHHOIO C
W3/I0)KeHHeM CJIe[yIOIUX BOMPOCOB: HeuéTKre OTHOLIEHHS ¥ CIIOCOOBI MX
3afaHus. OCHOBHbIE XapaKTePUCTHUKU HEUETKUX OTHOIIeHMI. Onepalum Haj,
HEUETKUMH OTHOIIeHUsIMA. KoMTo3uIust OMHApHBIX HEYETKUX OTHOILEHUH.
HeuéTkoe oTobpakeHne. HeuéTkasi ¥ IMHTBUCTHUECKas TIepeMEHHBIE.
Onpepnenenwusi. [Ipumepsl. HeuéTkrie Be/TMUMHEI, YMC/ia M UHTEPBAJIbI.
Ornepanyy Hafy HeYETKMMU YMC/IaMU U MHTepBasiaMy. HeuéTkue unciia u
uHTepBasl B popme (L-R)-pynkupii. Onepauun Hag HUMU. TpeyrosbHbie
HeuéTKUe Yuc/Ia U TparneLyeBrUjHble UHTepBasibl. KoMITO3ULMs HeUETKOro
MHOJKeCTBa U HEUETKOI0 OTHOLLIEHUS
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Pazgen 4.

CucreMbl

HEUETKOIro
BBIBO/IA.

[ToarotroBka K BOCIPUATHIO JIEKLIMOHHOTO Marepura’a, CBA3aHHOIO C
W3JI0’KEHUEM CJIelYIOLMX BONPOCoB: basoBas apxurekTypa cuctem
HeUyETKOro BbIBoAa. HeuéTkue TMHTBUCTMYECKUE BbICKa3biBaHUS. OCHOBHbBIE
3Tarbl HEYETKOTO BhIBOZA. PopMupoBanye 6a3bl mpaBui. Da33uduKarivis.
ArperupoBanue. AktuBusays. AKKymysnsius. Jedaszsudukarus. Metof
LIeHTpa TshkeCTh. MeTog LieHTpa mioiazu. MeTtoz j1eBoro/rpasoro
MOJIa/IbHOTO 3HaueHUsl. [IpoeKTUpoBaHKUe 6a3bl HEUETKUX TTPABHJI HA OCHOBE
YUC/IEHHBIX JaHHBIX.

IloagroroBka K MpakTUYeCKUM 3aHATHUSAM, CBA3aHHBIM C U3yYeHUEM
C/elyroIux BOpocoB: OCHOBHBIE a/IFOPUTMbI HEUETKOIO BBIBOZA.
Asroputm Mampanu. Anroputm CyreHo. ITprMepsl UCI0/Ib30BaHUS CUCTEM
HeuéTKoro BbiBoga. [TprMep pa3paboTKu CHCTeMbI HEUETKOTO BLIBOJIA B
MHTEepPaKTUBHOM pekuMe. [IprmMep pa3paboTKy CHCTeMbI HEYETKOTO BBIBOJA
B pe)KuMe KOMaHJHOU CTPOKH.

[ToaroTOBKA K MpPaKTHUeCKUM 3aHSATUSIM, CBSI3aHHBIM C U3yUeHUeM
creayrolmx BorpocoB: Heuétkas knacrepursarus. [locTaHOBKa 3aaun
HEeUETKOTO K/IaCTePHOTO aHa/M3a. AJITOPUTM pellleHus 3afaun HeuETKOU
KJ/IaCTepU3aIriii MeTo/[0OM HeuéTKUX c-cpegHux. [IpuMep pelieHust 3a1auu B
KOMaHZIHOM PeXXHMe 1 C UCII0/Ib30BaHNeM rpaduueckoro uHTepgeiica.
Perienue 3asjaum onpeZiesieHUs Yic/ia K1acTepoB il HEUETKOU
KJ/lacTepU3aLiyy.
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IloagroroBka K NpakTUYeCKUM 3aHATUSAM, CBA3aHHBIM C U3y4eHUEM
C/leyIoIuX BOpocoB: OCHOBBI HEUETKUX HEMPOHHBIX ceTeld. Obrmas
xapakrepucTtvka ANFIS — afjanTUBHBIX CHCTEM HelpO-HEeUETKOTO BBIBOJA.
IMoHsiTie HEHPOHHOM CETH U OCHOBHBIE €€ XapaKTepUCTUKH. ['MOpraHas ceTh
KakK a/lanTuBHasl cCcTeMa Helip0o-HeuéTKOro BhIBO/A.

Pa3paboTka cUCTeMbI HEUETKOTO BbIBOZAa Mam/laH| [ijisl yIIpaB/IeHUs
JIBIDKEHUEM JieTaTe/IbHOTO arirapara B TPeXMepHOM MOCTaHOBKE.
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Paspen 5.

TI'eneTnueckue
aJITOPUTMBI.

IToaroToBKa K MpakTUYeCKUM 3aHSATHUSM, CBS3aHHBIM C U3yUeHHUEM
C/IeAyIOLIMX BOMIPOCOB: PellleHre 3a/1a4 € OMOIIbIO FeHeTHYeCKOro
anropyTMa B pexkuMe rpaduyeckoro uHTepdetica U ¢ UCMOIb30BaHUEM
KOMaHJHOU CTPOKH.
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Pazgen 6.

15

Mopens

ceTu.

16

HelipoHa 1
apXUTEeKTypa

IMToaroToBKa K BOCIIPUSTHIO JIEKLIMOHHOTO MaTepualia, CBI3aHHOTO C
W3/I0KeHUEM CJIe[[yIOLUX BOMPOCoB: Mogesnb HelipoHa. [IpocToii HelpoH.
CTpykTypa ¥ QyHKLMOHUPOBaHNe OUHOUYHOTO HelipoHa. PYHKLHs
aKkTUBalMW. EquHUYHAs ¢ )KECTKHUM orpaHUueHreM, CUTMOUAAIbHas U
JuHelHast GyHKI[UM akTUBau. HelipoH ¢ BEKTOPHBIM BXOZIOM.
ApxuTeKTypa HeMpOHHBIX ceTeli OfHOC/IONHBIE CeTH. MHOTOC/IOMHbIe CeTH.
CeTu c TIpsIMO¥ Tiepeiaueii curHana. Bo3MoKHOCTU U 00/1aCTH TIPUMEHEHHsT
HelpOHHBIX ceTell. TeXHOMOTHs pellieHus 33/]auM C UCTI0/Ib30BaHHEM
HeMpOHHOU ceTr. BrIOOp apXuTeKTypbl. VIHULIMaNU3ays TapaMeTpoB.
O6yuenue cetu. Vicnonb30BaHue CETH

IMToaroToBKa K MpakTU4YeCKOMY 3aHATHIO: PaguasnbHast 6a3ucHasi ceTh C
3a/JaHHOM OIIMOKOM. PellieHye 3a/1auu armpoOKCUMaLH (QYHKIUH.
WccnenoBadve 3HaUEHMs TlapaMeTpa BIUSHUS Ha pe3y/ibTaThl paboThl CeTH.
IToproroBka K IpakThyeCKOMYy 3aHATHIO: PerpeccruonHas ceth. Perienve
3a/jauM anmpoKcuMalun GyHkimu. ViccneoBanye 3HaUeHUs TapamMeTpa
B/IMSTHUSI Ha pe3y/bTaThl paboThl ceTu. BeposiTHOCTHast ceThb. Pelienue
3agauy Knaccudukanyu. ViccsienoBaHre 3HaUeHUs apamMeTpa BIUSTHUS Ha
pe3y/nbTaThl paboThl CETH.

INoaroroBka K NMpakTU4YeCKOMY 3aHATHIO: PellleHue 3a/iaur pacrio3HaBaHUs
obpaza C UCMo/Ib30BaHUEM JBYXC/IOMHON HeHPOHHOH ceTr. BriGop
apxuTeKTyphl cetd. OOyuenre. AHamm3 paboTel. PelieHne 3a1aum perpeccuu
C UCII0/Tb30BaHeM HeMpPOHHOW CeTH MIPSIMOTO PaclpOCTPAHeHUs CUrHaJla.
Amnanu3 pabotsel. Pertienue po6sieMbl epeoOyueHus CeTH.

Bcero 3a 7 cemecTp

57

4. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUII/IMHbI

CEMECTP

HEJEJ/IN CEMECTPA

4

5 6 (7/8/9/10 11 12/13(14 15 16 17

7

TexkK

Otu. mo T13|IP OP|OTu. o T13 Ortu. o T13|IP|Bonp.dud.3au, aud. 3au.

YcnoBHbIe 0003HaUEHUST:

[P — nuarHocTrueckasi paboTa;

TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;

Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3ajaHUIO;
Bomnp./Iud.3au — Bonpock! K AuddhepeHIIHPOBaHHOMY 3aueTy;
. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHoCcTuyeckas pabora;

BOITIPOCHI /715 TEKYILIETO KOHTPOJIS;

OTYET IO TIPaKTUYeCKOMY 3alaHUIo;
BOTIPOCHI K v depeHI[IPOBaHHOMY 3aueTy.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . MsIrkuie BBIUMC/IEHUS B 3a/jaUax yrpaB/ieHust ¥ puHsATYs petenuid. CI16.: V3a-Bo BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2023, 3. pec.

2. . Hetiponnsle cetu B Matlab. CIT6.BT'TY "BOEHMEX" um. /1. ®. YcruHoBa, 2017, 38 3Kk3.

3. . Cucrembl ucKyccTBeHHOro nnteiekra. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015, 50 3K3.

4. A. A. Macsos. . I'enetuueckuii anroput™m B MATLAB. CITI6.5I'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
2014, 30 >ks.

5. A. ITerar. . HeuéTkoe MozesmipoBaHue U yripasienve. M.: BMHOM. Jlaboparopust 3HaHui, 2012, 19 3k3.

6. C. [1. IlIToB6a. . [IpoeKTHpOBaHUe HEUETKUX cUcTeM cpescTBamMu MATLAB. M.: Topsiuast TUHMSA-
Tenekom, 2007, 30 3K3.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://avidreaders.ru/read-book/nechetkoe-modelirovanie-v-srede-matlab-i.html — Yurath 6ecriiatHo
kuury "HeueTkoe mopenvporanue B cpege MATLAB u fuzzyTECH" - JleoHeHKOB AJieKCaH[p;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTuHOBa.

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHbOPMaLIMOHHBIN TIOPTaT TEXHUYECKOTO peryaupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&lItemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHe:
1. Matlab 2015a SP1.
5.6. H(dopmalioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « 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 qUCIATLTHHb
MSAT'KUE BBIYMCJ/IEHNSA B 3ATAYAX YITPAB/IEHUSA U ITPUHATUA PEINTEHUN

AnHoTanusa paboueii nporpaMMsl

Oucuymimaa MSATI'KWE BBIUUC/IIEHUA B 3AJAYAX YIIPABJIEHUA W ITPUHATUA
PEIIIEHUM sBisercs [WCLMIUIMHON 06s3aTe/bHOM 4YacThm O0kKa 1 MporpaMMbl  TIOATOTOBKU 110
Harpapsienuto 24.05.01 IIpoekmupoeaHue, npou3go0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha (¢akynsrete A PakeTHO-kKocMuueckod TexHWku BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit A1 PAKETOCTPOEHUE.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-2 CnocobeH MOHHMMATh TMPHHLUILI PabOTbl COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTMH U
WCTIOb30BaTh WX JJIs PellieHus 3a/iad MpodeCCHOHAIBHOM e TeTbHOCTH;
IMK-1 CriocobeH aHaaM3MPOBaTh COCTOSHUE W TIEPCIIEKTHBBI PAa3BUTHS PAKeTHOM M PAaKeTHO-KOCMUUECKOM
TeXHUKU B 11eJIOM, TaK U ee OTAe/bHbIX HarpaBaeHui.

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:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e BOIPOCHI /i/Is TEKYILer0 KOHTPOJIS;
* OTYeT I10 NPAaKTHUECKOMY 3aJjaHHIO;
e BOIIPOCHI K AN(P(epeHIINPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTthdeckue 3aHatus (17 u.), camocTosTesnsHast pabora
ctyzeHrta (57 4).
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IIpunoxenue 2

K paboueii mporpaMme JUCIATLTHHDBI
MSAT'KUE BBIYMCJ/IEHNSA B 3ATAYAX YITPAB/IEHUSA U ITPUHATUA PEINIEHUN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexoMeH/JaI[UH 110 0CBOEHHUIO JUCITHILTHHBI /TSI

CTyJeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

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
rcTopueit uCKyccTBeHHOTO uHTesiekTa (UI). OCHOBHBIMU
Harpae/eHUsIMUA UCCefoBaHui B obmactu VIW. TIporpaMMHBIM 2
obecrieuerviem cucteM V. Pa3paboTKOM eCTeCTBeHHO-53bIKOBBIX A. Ilerar. .
uHTep(deficoB ¥ MallIMHHBIM MEPEBOZIOM. VIHTe/IIeKTyalbHble POOOTHI. HeuéTkoe
MarmHHoe 3peHue. O6yueHue 1 camoobyueHue. PacriosHaBaHe 06pa3oB. | MojenMpoBaHue
ITogroroBKa K BOCIIPUSTHIO JIEKLIMOHHOTO MaTepuaJia, CBsI3aHHOTO C U yripaBJ/IeHHE!
U3/IOKEHWEeM CJIeIyIoIIiX Borpocos: [IpecraBienyve 3ajad B M.: BUHOM.
MPOCTPaHCTBE COCTOSIHUM. I10MCK B MPOCTPaHCTBE COCTOSTHUMA. JlaGoparopus
IleyKTUBHBIN BbIBOJ,. BBegenue B skcreptHble cucteMbl (OC). 3HaHui, 2012 9
Xapakrepuctuku IC. Joctouncra 3C. Mecto yenoseka B OC. (1,2)
Opranu3zanus OC. Opranuzaius 3Hanui. Otamure 3C OT TPagUIIMOHHBIX
nporpamMM. OCHOBHBIe BU/bI AesiTeslbHOCTH DC. Turibl 3a7iau, peliaeMbie
3C.
Wroro no pasgeny 1 4
Paspen 2. Pa3pa6oTKa 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
MOJle/TMPOBaHue
u pa3ymHoCTh DC. IToctpoenrie IC. YpoBuu pa3paborku DC. Bribop ) 4
WHCTPYMEHTa/IBHOTO cpeficTBa ocTpoenus DC. TIpuobpeTeHye 3HaHUH OT " yl_TpaBHEHHe'
SKCIepTOB. Becenpl c SKCIepTOM. BsaumogericTBue Nonb30Baress C 1.7\145'1'6]311)&1?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.: 4
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 8
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 4
BBICKA3bIBaHUSIMU. Jlornueckoe OTpuljaHue, KOHBIOHKIIWSA, AU3bIOHKIINS U yTipaBjieHUe:
HeUYETKMX BbICKa3biBaHWM. HeuéTkast uMmrutukaius. [IpyuHsaTre pelieHui B M.: BUHOM.
HEeuéTKOH cpefe. Jlabopatopust
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IToaroroBka K BOCIIPUATHIO JIEKL[MOHHOT'O MarepuraJa, CBA3aHHOIO C 3HaHui, 2012 3
U3JI0KeHUEM CJIeZlyOLMX BONpocoB: HeuéTkue paccyXeHus B CUCTeMax (4,5)
NN. OcHoBHBIE TIOHATHS TEOPUU HEUETKUX MHOXKeCTB. OrpesiesieHue
HeUETKOro MHO)KecTBa. OCHOBHBIE XapaKTePUCTHUKU HeUETKUX MHOKECTB.
OcHoBHbIe TUTIBI PYHKLMM TTpUHaAIEXKHOCTU. Oniepaliiy HaJl HEUETKUMU
MHO)XeCTBaMH. PaBeHCTBO U JJOMUHMPOBaHHEe HEUSTKUX MHOXECTB.
Oneparuu riepeceyeHusi, 00beIMHEHUS U PA3HOCTH. AJIbTePHATUBHbBIE
orepariyy repeceyeHust U 00beJMHeHUs HEUETKUX MHOXeCTB. HekoTophie
[IOTIOJTHUTEJIbHBIE OTepalivy Hafl HeUETKUMU MHO)KeCTBaMU. OCHOBBI
HeuéTKOM Jloruku. [ToHsThe HeUETKOTO BhiCKa3biBaHUsL. OCHOBHbIE
JIOTHYeCKHe orepal[ii C HeUETKUMH BhICKa3bIBaHUSMU. JIornueckoe
OTpULIaHNe, KOHBIOHKLUS, TU3BIOHKIIUS HeUSTKHUX BbICKa3bIBAaHUM.
HeuéTtkas nmmukanus. [IpuHsaTHe pellieHUi B HEUETKOM cpeje.
IToaroToBKa K BOCTIPUSATHIO JIEKI[MOHHOTO MaTepuasa, CBI3aHHOTO C
W3/I0’KeHHEM CJIeIYIONIMX BOMPOCOB: HeuéTKre OTHOILEHUS ¥ CTIOCOOBI MX
3aaHusl. OCHOBHBIE XapaKTEPUCTUKU HEUETKUX OTHOLIeHWH. Onepauyu
Ha/l HEUETKUMU OTHOIIEHUAMU. KoMMo3uiys OUHAPHBIX HEUETKUX
oTHorieHu. HeuéTkoe otobparkeHue. HeuéTkast ¥ IMHTBUCTAYECKast 3
niepemenHbie. Onpezenenusi. [IpuMepsl. HeuéTkre BeTMUMHBI, YMCia U
vHTepBasibl. Orepaluy HaJ, HeUTKUMHU YUC/IaMU U UHTepBalaMU.
Heuétkue unicia u uHTepBasibl B hopme (L-R)-dynkiuii. Onepaiiyuu Has
HUMHU. TpeyrosibHble HEUETKME UKC/a U TpareLeBUIHbIe UHTePBaIbI.
Kommno3uiiys He4eTKOr0 MHOXKeCTBa ¥ HEUBTKOTO OTHOILIEHUS
Wroro no pazzeny 3 10
Pa3pen 4. CucreMbl HEYETKOTO0 BBIBOAQA.
[ToaroToBKa K BOCOPHUSATHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C
W3/10KEHUEM C/IeIVIOLIUX BOMPOCOB: ba3oBas apxyureKkTypa cucteM A. Tlerar. .
HeUETKOT0 BbIBO/Ia. HeuéTKre TMHTBUCTHYECKHe BbICKa3bIBaHUS. HeudTKoe
OcHOBHBIe 3Tanbl HEUETKOTO BEIBOAA. PopMrpoBaHue 6a3bl MPaBUJL. MOJIeTMpOBaHHe 3
®da33udukalusa. ArperupoBaHue. AKTUBA3ALNS. AKKYMYJISITHUS. U yTIpaB/IeHue:;
Hedazsudukanys. Metop 1jeHTpa TsDKeCTH. MeTop 1ieHTpa IJIOIIa I u. M.: EMHOM.
Dde?ylneBonﬂnpaBON)MoganLHoro3HaquHHQHp0eKTHp03aHHe6a3H Jla6oparopust
HeYETKUX TIPABU/I HAa OCHOBE YUC/IeHHBIX JaHHBIX. sHarmi, 2012 (7)
[ToaroToBKa K NpakTU4YeCKUM 3aHSATUSIM, CBSI3aHHBIM C U3yUeHUEM . CUCTeMBbl
crefyromux BonpocoB: OCHOBHBIE a/ITOPUTMbI HEUETKOTO BBIBOAA. VICKYCCTBEHHOTO
Anroputm Mamzanu. AnroputMm CyreHo. [IpumMepsl WC0/1b30BaHNUS WHTE/UIeKTa: 3
CUCTeM HEeUYETKOTO BbiBOZA. [IpuMep pa3pabOTKU CUCTEMBI HEUETKOTO CII6.BI'TY
BLIBO/Ia B UHTEPAKTUBHOM pekume. [TpumMep pa3paboTKH CUCTEMBI "BOEHMEX"
HEeUBTKOTO BLIBOZA B Pe)KMe KOMaH/IHOW CTPOKHU. um. [T, ®.
IToaroroBka K rpakThueCKUM 3aHSITHUSIM, CBI3aHHBIM C U3yYeHUEM YctrHoBa, 2015
cnenyromux Bornpocos: HeuéTkas knacrepusanyst. [ToctaHoBKa 3azauu (1,6)
HEeUBTKOT0 K/IaCTepHOT0 aHan3a. AJITOPUTM pellleHus 3afauu HeueTKOM . Msirkue
KJIacTepU3alui MeTO[JOM HeUETKUX C-CpefHUX. [IprMep peleHus 3a1auu B | BBIYKUCIEHUS B 3
KOMaH/IHOM Pe)KHMe 1 C UCTI0Ih30BaHHeM rpadryeckoro nHTepdeiica. 3aauax
Perienue 3afaun onpe/iesieHyst YMC/ia KJacTepoB /il HeUSTKOU yIIpaBJieHUs1 U
KJlacTepU3aLiu. TIPUHSTUS
IToaroroBka K rpakThyeCKUM 3aHATHSIM, CBA3aHHBIM C U3yYeHUEM pewienuii: CIT6.:
C/efyIoIMX BONpocoB: OCHOBBI HEUBTKUX HeMPOHHBIX ceTell. Obias 3p-Bo BI'TY
xapaktepuctuka ANFIS — afanTUBHBIX CUCTeM HeMpO-HeUETKOTO BBIBO/IA. "BOEHMEX" 3
IToHsTHEe HEHPOHHOM CETU U OCHOBHBIE €€ XapaKTePUCTUKH. [ MbpuaHas M. [1. @.
CeTh Kak aJIarTHBHAs CUCTeMa Heiipo-HeuéTKOTo BBIBOJA. Ycrunosa, 2023
Pa3paboTka CUCTEMBI HEUETKOTO BbIBOZA Mam/1aH| [i7Ist yTIpaB/IeHUs @) 4
JIBIDKEHHEM JIeTaTe/IbHOTO arirapara B TpeXMepHOM TTOCTaHOBKe.
Wroro no pasgeny 4 16
Paspen 5. 'eneTnueckue ajaropuTMeI.
ITogroroBka K MpakTAUeCKUM 3aHSITHUSIM, CBSI3aHHBIM C U3yUeHUeM A. A. Macnos. . 4
C/eyHOIIMX BOMPOCOB: PellleHue 3aa4y C MOMOLB TeHeTHYeCKOro leneTnueckuit
ajropuTMa B pexkuMme rpaduueckoro naTepdetica v ¢ UCMOb30BaHUEM asropuTM B
KOMaH/IHOM CTPOKH. MATLAB:
CII6.BI'TY
"BOEHMEX"

14
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uM. [1. .
YctuHoBa, 2014
(1,6)

Wrtoro no pasgeny 5

Pazgen 6. Mopenb HeHpOHA U apXUTEKTypa CeTH.

[TogroroBka K BOCHIPUATHIO JIEKLMOHHOTO Marepyara, CBI3aHHOTIO C
U3/I0’KeHHeM C/leflyIolUX BOIPocoB: Mogens HelipoHa. IIpocToii HelipoH.
CrpykTypa ¥ (pyHKIMOHMPOBaHUe OAMHOYHOIO HelipoHa. DYHKIMS
akTuBalmy. EfAvHUYHAs € )KECTKUM OrpaHUueHreM, CUTMOM/ja/lbHast U
yHelHas GyHKIMY akTuBaLyu. HelipoH ¢ BEKTOPHBIM BXOZJOM.
ApXuTeKTypa HeMpOHHBIX ceTeli OHOC/IONHBIe ceTH. MHOroc/I0/HbIe
cetu. Cetu c npsiMoii nepeiadeli curHasna. BosmoxxHoctu u obactu
TIpUMeHeHUs HeHPOHHBIX ceTeld. TeXHOIOrUs pelleHHs 3a/jaukl C
UCII0/Tb30BaHNEM HelpOHHOI ceTy. Bei6op apxurekTypbl. HUIMaMA3aLus
napameTpoB. Obyuenue ceTy. Vcrionb30BaHue ceTu

IMoaroToBKa K NpakTUUeCcKOMYy 3aHSATHIO: PasuanbHast 6a3vcHas ceTh C
3a/]JaHHOM OIIMOKOH. PellieHue 3a/1auu armpoOKCUMALIN (QYHKI[UH.
WccnenoBadue 3HAYEHUS TTapaMeTpa BIUSHUS Ha Pe3y/ibTaThl paboThl CeTH.
IToaroroBka K IpakTU4YeCKOMy 3aHATUIO: PerpeccronHas ceTs. Pelienue
3a/1aum anmpokcuMarun GpyHkrmu. ViccneoBadye 3HaUeHMs TTapamMeTpa
B/IMSTHUSI Ha pe3y/bTaThl paboThl ceTu. BeposiTHoCTHas ceTh. Pelienue
3agaur Knaccudukaruu. ViccseoBaHre 3HaUeHUs TapamMeTpa BIUSTHUS Ha
pe3y/bTaThl PabOThI CETH.

IMoaroToBka K pakTU4YeCKOMY 3aHSTHIO: PellleHure 3aZiauy pacrio3HaBaHUs
oOpa3a ¢ UCII0/Ib30BaHUEM JIBYXC/IOMHOW HEHMPOHHOM ceT. Bribop
apxuTeKTyphl cetu. OOyuenue. AHanu3 paboTel. PemieHne 3aaun
perpeccuy C UCIoJb30BaHNEM HEHPOHHOMW CEeTH MPSMOTr0 pacrpoCTpaHeHus!
curHana. AHamu3 paboThl. PellieHre po6ieMbl riepeo0yUYeHust CEeTH.

. HetiponHsle
cetu B Matlab:
CII6.BI'TY
"BOEHMEX"
nm. 1. ®.
YctuHoBa, 2017
(1,15)

Urtoro mno pazgeny 6
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLTHHDBI
MSAT'KUE BBIYNC/IEHNSA B 3AJAYAX YITPAB/IEHWS U IIPUHATHSA PEIIEHUN

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIPOCHI AJIs1 TEKYIIIETO KOHTPO/IS;

*  OTUET I10 MPAKTUUECKOMY 3a/IaHUIO;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocs! A1A TeKyiero KOHTpo/is
Pazgenl
. Uro Takoe - npasuio?
. UTto Takoe - NpoAyKIMOHHAs cucTema?
. OBpUCTHKA?
. baza 3nHanwmit?
. UTO 3HAUUT - BBINOJHUTE NIPABU/IO?
. [Ipsimasi ienmoyka paccyKeHuit?
. ObparHasi erouKa paccy/eHuit?
. Kak mosyunth xapakTepuUCTHKH KOHCTATUPYIOLLleli yacTy IpaBu/a?
. HedopmanusoBanHas 3azaua?
. Koaddurment gosepus?
. CTemneHb NpUHAaJ/1€>KHOCTU?
. BosmoxkHocTH BatiecoBckoro nozxoza.
. KocBeHHas 1jerouka paccy>KJjeHHu.
. lleHa cBujeTe/bCTBA.
. ®U3MUeCKU CMBICI L|eHBI.
. Texnonorus BaiiecoBckoro anropvrma.
. Kpurepun ripunsTus peiiieHus B baiiecoBckom ajiroputMme.
. Kak cmopesnivipoBaHa BO3MOXKHOCTb JiaTh HEUETKUI OTBET?
. Uro takoe PHmax 1 PHmin?
. UTo Takoe BepXHUW M HWKHUN TTOPOTU?
. Uro takoe t(A) u f(A) B MHTepBaILHOM MIOZX0Z€ TIPU paboTe C HeorpeJeéHHOCThIO?
. Kak konuecTBeHHO OLIeHUTD TIOHSITHSI: «HEOTIPe/ieIEHHOCTb» U «HeJoBepue»?
. UTo Takoe 1osiHas Heomnpeze1éHHOCTb U IIOJIHOe HeJloBepue?
. Cnna npasura.
. Kak mosmyunTh XxapakTepuCTHKH KOHCTaTUPYIOLLel YaCTH NIpaBy/ia B MHTepBaJlbHOM IoAXoAe?
. 3aBUCHMBIe ¥ He3aBUCHMBIe BbICKa3bIBaHUS.
. [IporuBopeune.
28. IlpruunHbl NOSIB/IEHNS IIPOTUBOPEYHS.
Pazgen 3
. @YHKLYSA IPUHA//IEKHOCTH?
. Heuétkoe MHOXeCTBO?
. HeuéTkoe BbiCKa3biBaHUE?
. Heuétkas nepemeHnHas?
. Oneparuu c HeYETKMMU MHOYKeCTBaMH.
. Oneparuu ¢ HeUETKUMHU BBICKAa3bIBAHUSMU.
. JInHrBUCTAYeCKas NepeMeHHas.
. Kak moctynuts, ec/iv 0fIHO BBICKa3blBaHMe OJyYeHO pa3HbIMU My TAMU?
. HeuéTkas BenmunHa.
10. HeuéTKue uncia U UHTEpBaJIbI.

R OO UTE, WN -
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11. Uto TakKoe neBbIi U TTPaBbIi K03(hHUIIMEHTH HEUETKOCTH?
12. Yto o3Hauaet abbpeBuarypa THY u THI?

13. Uro takoe L-R ¢yHnkuus?

14. Tunel GyHKUMN NpUHA/Ie)KHOCTH.

15. O6/1aCTH NPUMEHUMOCTHU PA3/INUHbIX TUITOB?

Pasgen 5

. Kimaccrueckuii reHeTHYeCKUM arOPUTM.
. Xpomocoma.

. [Tonynsauus.

. T'enotur.

. ®enoTUIL

. JIokyc.

. Annens.

. DYHKIMSI IPUCTIOCOOIEHHOCTH.

. 'eneTueckue oneparopel.

. CKpel1iBaHue Y MyTaLysl.

. Buapl ckpenBaHus.

. Koguposanwe.

. Koneco pynerku.

14. OcHoBHas TeopeMa.

15. Cxema.

16. TlopsiiOK ¥ OXBAT CXEMBI.

17. CTpouTenbHble OJIOKH.

[IpaBUBLHBIN OTBeT Ha 7 BOIpocoB 13 10, 3a/laHHBIX U3 COOTBETCTBYIOLIETO Pa3/erna, - KOHTPOJIb TIPoM/ieH.

R OO UTE, WN -
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OT4eT NoO NPakTUYECKOMY 3a/JaHUI0

OTueT 0/DKeH COoflepKaTh: TUTYJIBHBIN JIUCT, TOCTAHOBKY 3aJjauM, OlCcaHue MeTo/a pelleHrs U
KOMMEeHTapHH TI0 TIPofie/IaHHOH paboTe 1 TIo/TyueHHBIM pe3yJibTaTaM.
3armmuTa - B hopme Gece/ibl, TIO pe3y/ibTaTaM KOTOPOM, OTYET JIMO0 MPUHUMAETCs, TUOO OTMpaB/seTcs Ha
nopaboTKy. KOMIIeKT MpakTHUeCKUX 3a/JaHUl BXOJUT B cocTaB Y MK AMCIMITIUHBL.

Bonpocs! k guddepeHnpoBaHHOMY 3aueTy
1.Heuetkas nepemenHad. [Ipumep. JInHrBucTryeckas nepemenHas. IIpumep.
. HeueTkoe mHOxecTBO. HocuTe/ib HeueTKOro MHOXKeCTBa.
. InTepBasbHbIN ogxoz K paboTe ¢ HeornpezeneHHOCThI0. Cra nipaBuil. [IpotuBopeune.
. OcHOBHBIe TUMBI PYHKLMI PUHAZ/IeXHOCTU. HasHaueHue.
. BeposiTHOCTHBIM MOAXO0/ K peanu3aliiy 3KCIepTHOU cucteMbl. [TocTaHOBKa 3a/jaul.
. OCHOBHBIe XapaKTepUCTUKU HEUETKUX MHOXKECTB.
. batiecoBckuii noaxoz. Peanu3aliyst HeoripeZie/IeHHOCTH, 3aK/IFOUeHHOM B peaKlUM ueioBeKa.
. Oneparuu riepeceyenysi, 00beIMHEHNS ¥ PA3HOCTH HEUETKUX MHOXECTB.
. baliecoBckuii mogxop. Llena cBuzetenscTBa. OmnpezesieHye, pacyerT.
0. OOpatHas LierouKa pacCyJeHuH.
1. Komrio3unysi HeuéTKOro MHOKeCTBa ¥ HEUETKOTO OTHOIIIeHUSI.
12. O6xop 6MHAPHOTO JepeBa.
13. HeueTkue otHouieHust. CI1oCoObI 3alaHUsI HEUETKUX OTHOIIeHuH. [Tpumep.
14. baileCcoBCKMi1 MOAXOA.
15. KoMro3uifust OMHapHBIX HEUETKUX OTHOIIeHUH. TTprumep.
16. HeueTkue otobpakenusi. Heuetkasi pyHKUuSI.
17. HeueTK1e BbICKa3bIBaHUs, HeUeTKHe MpaBU/ia, HeueTKHi BeIBOJ. OnpeneneHus. [Ipumepsl.
18. OcHOBHBIe 3Tarbl HEUETKOI'O BbIBO/IA.
19. Tuner dyHkumii npuHaaIexHoCcTH. Ha3HaueHue.
20. Onepauyy HaZ, HEYETKUMUA MHOKECTBaMH.
21. [IByXCBSA3HBIN LIUKINUECKUH CITMCOK. Oneparjys HCKIFOUeHHs 1eMeHTa Io ero ajpecy.
22. HeuéTkyre BeMuMHbI, unciia v uaTepBaibl. (L-R)-pynkuus. THU u THU. TTorstue 06 apudmeTruecKux
orepaLysx.
23. TIpefcTapyieHue JepeBLEB B BU/le OMHAPHBIX.
24. TIpouenypa Aedassudukarmu. HasHaueHre. TeXHOMOTUs.
25. HeuéTkue BbICKasbiBaHUA. OCHOBHBIE JIOTMYeCKHe Ollepalju C HUMU.
26. BatiecoBckuii mogxo[. Llena ceuyerensctBa. OmnpegeneHye, pacyér.
27. CucteMbl HEUETKOTO BbIBoZla. HeuéTKue BbICKa3bIBaHUs. THITbI BbICKa3bIBaHUM. [1prmepsl.
[TpeoOpa3oBaHust BLICKA3bIBAHUI Pa3HBIX THUIIOB.
28. ®az3udukarys. [Tpumep.

R, OO, WN
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29.
30.
31.
32.
33.
34.
35.
36.
37.

TepMbl TUHrBUCTUYE CKOU MTepeMeHHOU. [Iprumep.

Arperuposanue. ITpumep.

Anroput™M He4YéTKOro BeiBoZa MamzaHu. Jtarbl. TexHosorus.

[Tpoxoxxaenue neca. [Tpumep.

Crioco6bl Aedassudukaryu.

Creku, ouepeu U feku. [Ipumep onepanjuu BKIKOUEHUS B CTEK.

CBsi3b MeXX/1y HEUETKMM OTHOLLIEHHEM M HeUETKKUM paBuioM. [Ipumep.

AJroput™M HeueTKOro BbiBoga CyreHo.

CpaBHUTB pe3y/bTaThl paboThl CUCTEM HEYETKOTO BbiBoga Mamanu v CyreHO NP pelleHnd OfHON

3a7laun.

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.

64
65

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
90.
91.

Uto Takoe - cMCTeMa Helpo-HeuéTKOro BbIBofa?

Kakuie mpo6ieMbl ITIOMOTaeT PeLIuTh HeHPO-HEeUeTKUH MoAX0/?

OTarbl pa3paboTKU CUCTEMBI HEHPO-HEYETKOTO BLIBO/IA.

IInist uero B cUcTeMax HeHPO-HEUETKOTO BBIBO/IA UCTIO/IB3YIOTCS aJITOPUTMBI 00yUYeHUsT HEHPOHHBIX CeTel?
HeuéTkasa knacrepusauus?

OTnuurie HeEYeTKOM K/lacTepu3alii OT OOBIYHOM.

Kakue ¢akTopb! yunuThiBaeT LieneBast QyHKLMS TIPY KacTepr3aLii MeTo[i0oM HeUeTKHUX C-CPefHHX?
IToHsATHE 00 anropuT™Me CyOTPaKTHUBHOM K/IaCTepH3al[|H.

C MOMOLIbI0 KAaKUX NTapaMeTPOB MOXXKHO TOBJIMSITh Ha UKC/IO TIpeJIio/araeMbiX K1acTepoB?
Krnaccrueckuil reHeTHYeCKUN alTOPUTM.

XpomocoMa.

IMonynsauus.

l'enorum.

DeHOTHIL.

JIokyc.

Annens.

OyYHKIMA TIPUCTIOCOOIEHHOCTH.

leHeTHueckue oneparopsl.

CkpelllBaHUe U MyTaLUsl.

Bugp! ckpeluBaHus.

Kopuposanwue.

Koneco pynerku.

OcHOBHasi TeopeMa.

Cxema.

IopsifoK 1 0XBaT CXeMBI.

CrpouTe/ibHbIe OI0KU.

.Crarnueckue HelipoHHbIe ceTd. OnpezesieHue. [IpumMepsl.

. Junamuueckue HelipoHHbIe ceTU. Onpesenenue. [Ipumepsl.

ITpumsbikaroas muHUs 3agepxku. Onpezenenve. HasHauenue.

ApxuTeKkTypa nepcenTtpoHa. [Ipumep ncronb30BaHys.

IIpeosoneHre orpaHUUeHMI MepCcenTpoHa.

Apxurtektypa nuHeHo ceTy. [IpuMep HCII0/IBE30BaHUS.

Uro Takoe JIMHENHO-OTJeMMast 3aj1aua’?

IToBepxXHOCTH OIMOOK. ['eoMeTprUecKass MHTEpIIPeTalys Mpoljecca 00yueHus CeTH.
TexHOJIOTUSA 00YUEHUS «C YUUTESIEM».

ApxuTeKTypa paguansHoi 6asucHol cetr. Criocobsl popmupoBaHus ceTu. [IpuMep UCIONMB30BaHMSI.
Bri0op mapameTpa 4yBCTBUTENBHOCTH paiianbHOTO Oa3ucHOTo HelipoHa. [Tpumep.
ApxuTeKTypa perpecCHoHHON HelpoHHOM ceTH. [IpuMep Hcnonb3oBaHUs.

ApXUTeKTypa BepOATHOCTHOM HeHPOHHOM ceTu. [IprMep MCIONMb30BaHMUS.

Apxurekrtypa cety KoxoneHa. IIpumep ucnosib30BaHusl.

Tonosorust kapTel KoxoHeHa.

TexHonorust 00yueHus: «0e3 yuuress».

Apxurekrypa LVQ-cetu. IIpumep ucnosb3oBaHusl.

Apxurekrtypa cety JnmMaHna. [IprmMep ucrnonb3oBaHus.

Apxurekrtypa cety Xondwunaa. IlpuMep UCIONb30BaHMUS.

ApxHTeKTypa «Knaccuueckoi» cet Xondunaa. OcobeHHOCTH paboThl.

TexHos0TYs1 OOHOBJIEHUST COCTOSIHUA HelipoHa B ceTu Xonbusza.

[Tepeobyuenrie HelipOHHO# ceTH. KOHTpO/MbHOE U TECTHPYIOLLee MHOXKECTBA.
[uarHocTyvka siBfieHus1 epeoOyueHHst CeTH. YCTpaHeHue rmepeoOydeHus..

Henoobyuenue cety. [InarHocTrKa HeiooOyueHusi. VicripaBiieHre CUTyaLWy Mpy HeZ000yueHNH.
Anroputm 06paTHOTrO pacpoCTPaHEHHs! OIIMOKH.

MacitabupoBaHue faHHbIX. [Ipe- 1 MocToO6paboTKa JaHHBIX.

Vcronk30BaHKe PerpecCUOHHOTO aHa/M3a BXOHBIX U 11e/IeBbIX 3HAUEHUH /1711 OIIeHKH KauecTBa 00yJeHuUst
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CeTH.

92. Ilpumep aHanuv3a Mpu pelleHuy 3aa4uu perpeccuu.

93. PemteHue 3aiauy pacrio3HaBaHusl C MCTMIOIb30BaHUEM [BYXCI0MHON HEHPOHHOM CETH.
94. OGyyatoliiee MHOXKeCTBO AJIs pellieHusT 33/]auk PacTrio3HaBaHUsI CUMBOJIOB.

95. ApxuTeKTypa HelipOHHOH CeTH 15 pellieHHsl 3a/ilauy paclio3HaBaHUsl CUMBOJIOB.

96. Perynsipusaiusi. HazHaueHue.

97. Criocobbl ynyuriieHust 000011[atoIel CriocoOHOCTH HeHPOHHOM CeTH.

98. ApxXUTeKTypa CBEPTOYHOU HEPOHHOM CeTH.

JuddepennupoBaHHbIi 3a4eT

K cpaue . 3aueTa foMmycKarOTCs CTYEHTHI TP YCJIOBUM BBITTIOJIHEHUS BCEX KOHTPOJIBHBIX
MepOIPUSITUH, PpeAyCMOTPEHHBIX NPOrpaMMoN JucLUIuIMHEL. [1pu cade 3ayueta 3a/1ar0TCs JBa BOMpOCa U3
TIPUBE/IeHHOI0 CricKa. OLieHKa BbICTAB/IAeTCs 110 pe3y/ibTaTaM OTBETOB.
I[Tpu npaBUILHOM, TTOJTHOM OTBeTe Ha 00a BOIpOCa - OLeHKa: "3auTeHO-OT/IMYHO".
IIpu Hero/sIHOM OTBeTe Ha OUH M3 BOIIPOCOB - ''3aUTeHO-X0pOIo".
ITpu Hermo/IHOM OTBeTe Ha 00a BOIpOCa - "'3aUTeHO-yA0BIeTBOPHTETBHO" .
[Tpn Hemo/THOM OTBeTe TOJILKO Ha OAVH BOMPOC - "'He 3auTeH0".
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AypuTopHBIe <
3aHATHA B w & =
KOHTaKTHOM % n g u==“ g %
o dopwe | 2E| EE z &
= =) = E = @ < (&)
©) Q HaumenoBanue = o g X S g 8 S
& E pasjenos u 5 2 S E & E T
4 JMAaKTHUeCcKuX equamy 3 | O = | $ 5| Ee= S g H Qo
K mIE | E FE|SE X S o
O = S | EE| = =
&) o IS (-] < (@)
s = % 8O & N — s =
=] 1 & =
= = = =
o o
7 |Paspen 1. Beepene. 6 | 2| 2| 0 | 4 |10 | 10 |BoMPOCH AT TEKyIerO
KOHTPOJIS
Otuer o
7 [Paspen2.Paspabotka | ;o | o | 4 | 4 8 | 10 | 10 MPaKTHUECKOMY
JKCIePTHBIX CHCTEM.
3a/JlaHUIo
Pa3pgen 3. OcHOBBI
- |Teopuy Heu€rkmx 20 | 10 | 10 0 10 | 20 | 20 Bormpocs! Asist TeKy1iiero
MHOXXeCTB U HeUéTKOM KOHTPOJISA
JIOTHUKH.
Paspen 4. Cucrembl Order ro
7 A ’ 32 | 16 8 8 16 20 | 20 MpaKTU4eCKOMY
HEeUETKOro BHIBOJA.
3a/]laHUIo
7 Paspen 5. 'eneTnueckue 9 5 4 1 4 20 | 20 Bonpocs! a4 Tekyiero
a/ITOPUTMBI. KOHTPOJISA
Otuer o
Pa3pen 6. Mopgennb HPE;I;TELI/;‘II;C}ISOMY
7 |HenpoHa u apxuTekTypa| 25 | 10 6 4 15 20 | 20 Bompoce! K
CeTH.
nuddepeHIIPOBaHHOMY
3aueTy
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero no aucuinHe 108 | 51 | 34 17 57 | 100 | 100
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Onenounblie MaTepuaasl no gucyumiude MAT'KWE BBIUNC/IEHUA B 3AJAUAX

YIIPAB/IEHUSI Y1 TIPUHATUA PEIIEHUIN

OIIK-2 - CnocoGeH noHUMamb npuHYyunbl pabomsl co8peMeHHbIX UHPOPMAYUOHHBIX MeXHOo/102Ull U
ucno/nb308amb ux 0/1s1 pewleHusi 3a0a4 npogheccuoHa/bHOL desimeabLHOCMU

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BATE€/IbHOCTD

YcTaHOBHTE MOC/IEI0BAaTENTBHOCTD OMEPaTopoB, 00eCreunBaroIIuX co3laHue, 00yueHe 1 TIPOBEPKY
paboThI CBEPTOUHON HEHPOHHOMN CeTH:

1) model.compile(...)

2) model = keras.Sequential(...)

3) model.evaluate(...)

4) model.fit(...)

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTULLINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

TepM-MHOXeCTBO TMHTBUCTUYECKOU TTePeMeHHON — 370 ...
1) MHO)XeCTBO eé 3HaueHHUH.

2) obnacThb eé onpeeseHus

3) MHO>XeCTBO MOJM(UKATOPOB

4) MHOXKeCTBO TIPaBUJI C e€ yuacTieM

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

[TepeceueHue HeUETKOrO MHOYKECTBA U €r0 [JONO/IHEHUS ...
1) obpasyeT yHHBepcasbHOE MHOXKECTBO

2) sIBAISIeTCSI Iy CThIM MHOYKECTBOM

3) He BJISIETCS yCTHIM MHOKECTBOM

4) oripepensieTcsi MAKCUMYMOM (PyHKLIMH TIPUHA/IIEXKHOCTH

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

OO0bearHeHVe HEYETKOTO MHOKECTBA U €ro IOTIO/THEeHUS . . .
1) obpasyeT yHHBepcasbHOE MHOXKECTBO

2) sIB/IsIeTCsI Iy CThIM MHOXKECTBOM

3) He [jaeT YHUBEPCA/IBHOTO MHOXKECTBA

4) oripepernsieTcsi MUHUMYMOM (yHKLIMH MTPUHAZIeXKHOCTH

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABUILHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

[Npsimast 1ierouka pacCyKAeHuH ...

1) aHa/MM3UPyeT KOHCTAaTUPYIOIIYIO YaCTh MpaBH/Ia
2) aHa/M3UPYeT YCJIOBHYIO YacTh TIpaBuia

3) nmpocmarpyBaeT MpaBu/ia BELIDOPOUHO

4) mpocMaTpHUBaeT BeCh CITUCOK MPABU/I MOTHOCThHIO

ITpounTaiiTe TEKCT, BbIOEpHUTE MPABUIbHBIE OTBETHI U 3alUILINTE apTyMeHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

OO6parHasi [ernoyka pacCy>KAeHUH ...

1) aHanM3UpyeT KOHCTaTUPYIOLIYIO YacTh MpaBuia
2) aHaM3UpyeT YCIOBHYIO YacThb TIpaBua

3) nmpocmarpyBaeT MpaBu/ia BELIDOPOUHO

4) mpocMaTpuBaeT BeCh CITMCOK ITPABUJI TIOTHOCTHEO

HpquTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apPTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

CreneHb MPUHA/IEXXHOCTH 00heJUHEHHUIO HEUETKUX MHOXKECTB PaBHa ...

1) MakCUMyMYy CTereHel MPUHAJIEXXHOCTH MepeCceKaeMbIX MHOMKECTB.

2) MMHUMYMY CTeTieHel TIPUHA/I/Ie)KHOCTH TIepeCeKaeMbIX MHOXECTB.

3) pa3HOCTHU CTereHel MpUHa/IeXXHOCTH IepecekaeMbIX MHOXKECTB.

4) cymMme cTerieHell MUHYC UX TIPOU3Be/leHIe

ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

YTO MPOUCXOAUT C BEPOSITHOCTHIO BBKUBAHKS CXeMbI TIPH MyTalliH, eCJ/TH YBeTMYNBAETCS TIOPSIIOK
CXeMbl?

[TpounTaiiTe TEKCT U 3alWIIKTe Pa3BePHYTHI 000CHOBAaHHKIN OTBET
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UTO NpOUCXOAUT C BePOSITHOCTBEO BEDKUBAHUSL CXeMbI ITPU CKpeLlBaHWY, €C/IA YBETUUUBAeTCsl OXBAT
CXeMBbI?

Ne 10 IIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

3aBepiunTe (hpas3bl COOTBETCTBYIOIIMMH (PparMeHTaMu:

1. HacTtpavBaeMbIMU NapaMeTpaMy CHCTeM HEUeTKOTO BBIBOZA SIB/ISIOTCS ...
2. HactpanBaemMbIMU TTapaMeTpaMy HEMPOHHBIX CeTel SBSIOTCS ...

3. B xozie 00yueHunst HeMPOHHOM CeTH ONpeJesoT ...

A - 3HaueHus PyHKLUM NTOTEPh

b - xapakTepucTHKM (pyHKIMI IPHUHA/IEKHOCTH M Beca MpaBUl
B - Beca v cMellieHYst HEMPOHOB

I' - uncro cnoes

Ne 11 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YCTaHOBHTE COOTBETCTBUE MEX/Y METOAAMHU M UX Ha3HAUEHUEM:
1. Compile

2. fit

3. evaluate

A - obyuaeT HeHipOHHYIO CETh

b - npoBogUT BBIUKC/IEHHE C IOMOLLBIO HEUPOHHOM CeTU
B -3aBepiaeT popMHUpOBaHe apXUTEKTYPhI CETH

I' - MmaciTabupyet BXoAHbIE JaHHbIE

Ne 12 TIpouuTaiiTe TEKCT ¥ YyCTaHOBUTE TTOC/IeZ0BAaTeTbHOCTh

YcraHoBUTe MOC/Ie0BaTe/IbHOCTD OMepaTopoB, OPMHPYIOIIMX CBEPTOYHYIO0 HEMPOHHYIO CEeTh C OHUM

CBEPTOUHBIM CJIOEM U OJHUM TO/THOCBSI3HBIM:

1) Dense

2) Conv2D

3) Flatten

4) MaxPooling2D
ITK-1 - CnocobeH anaau3zupoeams cOCMOAHUE U NepcneKmuebl pazeumus pakemuoli U pakemHo-
KoCMUUecKoll meXHUKU 6 Ye/10M, MAaK U ee 0maoe/ibHbIX HaNpae/aeHutl

Ne 1 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

YcraHOBUTe COOTBETCTBUE MeXY (pasamu:

1. c momolIkio Z-00pa3Hoi QyHKIMK ITPUHAZJIEXKHOCTH

2. C TIOMOIIIbIO0 S-00pa3HoM (GYHKIMK TIPUHAIIEKHOCTH

3. c momorko IT-06pa3Hoi GyHKIMU MPUHA/IEKHOCTH

A - xapakTepHu3yeTcs BbICOKAsl CTeleHb TIPOSIB/IeHHS TTPU3HAKa
b - xapakrepu3yeTcsi HU3Kasi CTeTleHb MTPOSIB/IEHUS MPU3HaKa
B - XxapakKTepu3yeTcsi CXO/ICTBO C IaHHBIM 00BEKTOM

I' - XxapakTepu3yeTcsl OT/IHUME OT 00BEKTa

Ne 2 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YcraHoBUTe COOTBETCTBUE MeXy (pasamu:
1. UncieHHOe 3HaueHHe IIeHbI CBHIETe/ThCTBA B balieCOBCKOM Mofxofie XapaKTepHu3yeT
2. UucneHHoe 3HaueHUe GYHKIUM PUHA/IIEXKHOCTH XapaKTepr3yeT
3. Bo3Besenne GyHKIUY NPUHA/I/IE)KHOCTH B KBa/IpaT XapaKTepU3yeT
A - pOCT CTeleHU yBepeHHOCTH
b - 3HaueHue CTerneHN yBePeHHOCTH
B - BnusHMe ripu pelieHUH 3a1auu
I" - BepOSITHOCTH UCTUHHOCTH
Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
YcraHoBUTe TIOC/IeJ0BaTe/IEHOCTD PellieHus 3a/iaui C IIOMOIIIbI0 HEMPOHHOM CeTH:
1) Manupanu3auys napaMeTpoB
2) BbibOp apXUTEKTYPbI
3) Ilpoeepka obob1aroIIeli criocobHOCTH
4) ObyueHue
Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/E[0BaTe/IbHOCTD
YcTraHOoBUTe NIOC/IeZ0BaTeBHOCTD 3TAlIOB HEUETKOrO BHIBOJA!
1. Jedazsudukarms
2.Pa33ubdukaiys
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Ne 6

Ne 7

Ne 8

Ne 9

3. ®opmupoBaHue 0a3bl MPAaBUT
4. ArperuposaHue

5. AKKyMy/IMpOBaHue

6. AKTHMBU3aLUA

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHKIN OTBET

B rexHonorumn ANFIS cuctema HeueTKOro BbIBOJla HACTparMBaeTCsi C IOMOLIBIO. ..
3ABEPIINUTE ®PA3Y

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHIH 000CHOBaHHBIN OTBET

Yro TIPOUCXOAUT C BEPOATHOCTBIO BEDKKMBAHHWSA CXeMBI IMTPU MYyTallMK, €C/IKM YMEHBbIIA€TCA ITOPAA0K
CXeMbI

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

non non

Iyt XapaKTepUCTUKU HeoTpe/ie/IeHHOCTH TUTa "'cpe/iHee 3HaueHue", "HaXOIUTCs B UHTepBase",
Ha 00BeKT"...

c/lefiyeT UCTI0/Mb30BaTh (DYHKI[MK TIPUHA/TeXKHOCTH:

1) Z - obpa3Hble

2) S - obpa3Hble

3) I1 - obpa3sHbie

4) MOHOTOHHbIE

13(02:(0), ¢

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET W 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Mie BEIOOD
oTBeTa

JIn1st XapaKTePUCTUKY BBICOKOM CTeTIeHH TIPOSIB/IEHHUs] KaueCTBEHHOTO MJTH KOJTMUeCTBEHHOTO TIPU3HaKa
cylelyeT MCIoJb30BaTh (QYHKIMU MPUHAZ/IEKHOCTH:

1) Z - obpa3Hble

2) S - obpa3Hble

3) 1 - obpa3sHbie

4) MOHOTOHHO-YOBIBaOII1E

[TpouuTaiiTe TEKCT, BbIOEpPUTE TIPABU/ILHBIN OTBET U 3alTUILIKMTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

JInist XapaKTepUCTUKY C/1ab0¥ CTerneHu MposiBlIeHUs] KaueCTBeHHOTO MJTM KOIMUeCTBeHHOTO MPU3HaKa
c/ielyeT MCIoJb30BaTh QYHKIMU MPUHAZ/IEKHOCTH:

1) Z - obpa3Hble

2) S - obpa3Hble

3) 1 - obpa3sHbie

4) MOHOTOHHO-BO3pacTaroIre

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIINTE apTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB

YKakuTe nogxojsiye GyHKLUU IPUHAJIeXKHOCTH [J/11 HEUEeTKOTO MHOYXKeCTBa: " IeMCTBUTE/IbHOE
YKMCJIO OKOJIO HyJiA":

1) Z - obpa3Has

2) S - obpa3Hasn

3) TpeyroJibHasi C MOZIOM, paBHOM HYJIO

4) kpuBas ['aycca

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHBIE OTBETHI M 3aIUIIIUTE apTyMEHThI, 000CHOBBIBAIOIIE BEIOOD

OTBETOB

YKaxkuTe noaxopsiiye GyHKIUU MPUHAAIEXXHOCTH /i TepMa: ""cpeiHsisi CKOPOCTh", eC/ii Auara3oH
ckopocreii ot 0 go 100:

1) Z - obpa3Has

2) S - obpa3Hasn

3) TpeyroJibHasi C MOZOHW, paBHOM 50

4) kpuBad ["aycca c mogoii 50

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

YKa)KuTe TperMyILecTBa CBEPTOUHBIX HEHPOHHBIX CeTel MpU aHa/M3e U300pakeHui:
1) He TpeOyeTcst 0Oyuaroliee MHOYKECTBO

2) He HY>KHO "Bpy4YHYI0" ()OpMHPOBATh BEKTODP IMPH3HAKOB

3) He HaCTymaeT nepeodyueHue

4) B CBEPTOUHBIX CJIOSIX BBISB/IIFOTCSA TIPOCTPAHCTBEHHBIE 0COOEHHOCTU U300paXkeHuUst

23



