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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
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
MacnoB Anekcangp AHaTONbEBUY, K.T.H., 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 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 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTIO/b30BaTh MX JJIs pellleHus 3aZiad rpodecCcuoHanbHOU JesTeTbHOCTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-2
3HAHUS:
TIPUHLIUTIBL TIOCTPOEHUS Mojenell (DYHKIIMOHWPOBAHUSI W3/  PaKeTHO-KOCMUUECKOH TeXHUKU
(PKT);;
YMeHuUsi:
cocTaByieHre Mojieniel QyHKI[MOHUpOBaHUs u3zaenuii PKT;;
HABbIKU:
WCTIO0/Ib30BaHUsI COBPEMEHHBIX METO/IOB Pa3pabOTKU CUCTEM TIO/|I€P>KKHU MPUHSATHS PEIIeHUH,
9KCTIePTHBIX, HEHPO-CETEBBIX CUCTEM C UHTE/UIEKTYaTbHBIMUA BO3MOXKHOCTSIMHU. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATKUE BBIYNC/IEHUSA 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 AVCLMIVIMHBL  AB/IAETCS  JIOTMYECKUM  TIPOAO/DKEHHeM  IMCLUILIMH! BBICIITASA
MATEMATUKA, YCTPOUCTBO U ®YHKIIMOHNUPOBAHUE KPBIJIATBIX PAKET.

Cojep>kaHWe  JUCLIMIUIMHBI  SIBAsSiIeTCSI OCHOBOW  ajsi  ocBoeHuss  gucuuriid:  OCHOBDBI
KOHCTPYUPOBAHUSA KPBUIATBIX PAKET, MOJE/IMPOBAHUVE 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



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

JIeKuuu

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

Pazpen 1. Beegenne. Kparkas ucTopust UCKyccTBeHHOro HHTesnekra (1), OcHoBHBle
HarpasJieHus UccreioBanui B o6actu . TTIporpammHoe obecrieueHne crcrem V.
Pa3paboTka ecTeCTBeHHO-53bIKOBBIX HHTep(eliCOB 1 MAIIMHHBIH 1epeBOJ.
VnTennektyanbHble po6oThl. MarmHHOe 3peHne. ObyueHre 1 camoobyueHue.
Pacrio3HaBaHre 06pa3oB. [Ipyrue Harpapnenus. [IpejicTaB/ieHye 3aJja4 B TIPOCTPaHCTBe
coctosiHuit. [ToucK B IPOCTPaHCTBe COCTOSHUM. [le/lyKTUBHBIN BbIBOJ,. BBe/ieHue B
skcreptHele cuctembl (3C). Xapakrepuctrku OC. [JoctonHcrBa IC. Mecto yenoBeka B OC.
Opranusaius OC. Opranusanus 3HaHui. Omiyue OC OT TPaJULMOHHBIX MTPOTrPaMM.
OcHoBHble BUbI flesitenbHOCTA OC. Tunbl 3aza4, periaeMbie JC.

10

Pa3spen 2. Pa3pa6oTKa sKcrepTHbIX cucreMm. 2.1.Kaccuukarys cucteM, 0CHOBaHHBIX Ha
3HaHUsAX. [IPUMEHUMOCTB, BO3MOKHOCTB, ONpaBJaHHOCTh U pasymMHOCTh OC. TTocTpoenne
3C. Ypoeuu pa3zpaborku IC. Beibop MHCTpyMeHTaIbHOro cpeAcTBa noctpoens OC.
IMpuobpeTteHne 3HaHUI1 OT 3KCNepToB. Becepl ¢ sKcriepToM. B3anMozelicTBre nonb3oBaresns ¢
CUCTeMOU NpUHATHUS perieHuid. 2.2. CpezctBa noctpoenust OC. IIpescTaBieHrie 3HaHUH B
MHTe/l/IeKTya/bHbIX chcTeMax. ITpe/icTaB/ieHHe 3HaHUH C MCTI0/Ib30BaHKeM NpaBU/I.
IIpezcTaBneHue 3HaHMUIT C TOMOLIIBIO JIOTHK, CEMaHTUUECKHUX CeTel, (peiiMoB. S3bIKK
TpOrpaMMHpPOBaHHUS fi/isl IPUIOXKeHU#H B o6nacTy VM. SI13bIKM MH)KeHepUH 3HaHMIA.
TMpozyKLMoHHbIe crcTeMsl. [Ipsivasi U 06paTHast Lierouku paccyxaenuit. Koaddurment
[10Bepust KaK CPeZCTBO pean3aliy Heorpe/ie/ieHHOCTH B 6a3ax 3HaHwil. 2.3. BaitecoBckuit
noaxoZ. MarHa ornueckoro BeiBozia v 6a3a 3Hanwuil. Teopema Baiieca. HeonpezieneHHOCTb,
3aK/IFoueHHas B peakluM yenoseka. KocseHHas 1ieriouka paccysx/eHui. ITogxoy ¢ ieHamu
CBHJleTe/bCTB. BeipaboTka 3akmoueHust. 2.4. IHTepBabHbI BePOATHOCTHBIH MOAXO/, K
paboTe ¢ Heorpe/ie/leHHOCTBIO B 6a3ax 3HaHuil. HazieXXHOCTb yTBep>KIeHHH.
Kom6unnpoBanue cBuzeTensCTB. IIpoTrBopeuns. IIpaBuia co C/I0KHBIMU yC/IOBUSIMH.
YenoBust €o C/I0XKHBIMU cpaBHeHUsIMU. [IprmMep BbIBoZia. VIcIionb30BaHNe pacCMOTPEHHBIX
MeTo7[0B paboThI C Heompe/leNleHHOCThIO Ha TIPMMepax pellleHHst KOHKPEeTHBIX 3a/iau U3
006/1aCTH PaKeTOCTPOEHHSI.

16
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Paspesn 3. OCHOBBI TeOPHH HEUETKHX MHOXKECTB M HeUETKOIf 1oruku. 3.1. HeuéTkue
paccyxenus B cuctemax MIM. OcHOBHbIe OHSATUS TEOPHH HEUSTKMX MHOXKECTB.
OripezienieHre HEUETKOrO MHOXKeCTBA. OCHOBHBIE XapaKTePUCTUKH HEUETKMX MHOXKECTB.
OcHoBHbIe TUMbI (PyHKLMI npuHajexxHoCTH. 3.2. Onepanyy Haji HeUSTKMMH MHOXeCTBaMH.
PaBeHCTBO U JOMUHUPOBaHHe HeUETKIX MHOXeCTB. Ornepariyu nepeceyeHusi, 06bejuHeHHUs 1
PasHOCTU. AJIbTepHaTUBHbIE ONepaljuy repeceveHnst 1 06beIHHeHHs] HeUETKUX MHO)XKECTB.
Hexkotopele fjoronHUTeNbHEIE OTIepaLiuy Haj, HeYéTKUMU MHOXKecTBaMH. 3.3. Heuétkue
OTHOLIIEHHsI U CTIOCOObI X 3a/1aHust. OCHOBHBIE XapaKTePHUCTHKH HEYETKMX OTHOIIEHHIT.
Orepariy HaJi HeUETKUMHU OTHOLLIeHUSIMU. KOMITO3H1IUs1 GMHADHBIX HEUETKUX OTHOLIEHUH.
Heuétkoe otobpaxeHnue. 3.4. HeuéTkast 1 IMHrBUCTHYeCKas iepeMeHHble. OrpeziesieHust.
Tpumepsl. HeuéTkuie Be/IMuMHbI, Ync/a U MHTepBasbl. Oneparyuy Hajl HeU8TKUMU YUC/IaMU U
uHTepBanamMu. Heuétkue urcia v uHTepBasel B popme (L-R)-dyHKupmit. Onepauuy Hag HUIMU.
Tpeyro/bHble HEUETKMeE UMC/IA U TPareljeBU/iHble HHTepBaibl. KoMIo3uius HeyéTKoro
MHOXXeCTBa ¥ HeYETKOTO OTHOLIeHus. 3.5. OCHOBbI HeU8TKOM /Ioruky. [ToHATHe HeuéTKOro
BBICKa3bIBaHUA. OCHOBHBIE JIOTMYeCKHe Orepaliii ¢ HeUETKMMH BbICKa3bIBAHUAMMU.
Jloruyeckoe OTpHLIaHHe, KOHBIOHKLIS, JU3bIOHKLIMS HeUETKUX BbICKa3biBaHMi. HeuéTKast
umIMKanus. [IpuHsaTHe perieHUil B HeUETKOH cpef,.

20

10

10

10
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Pa3gen 4. CucTeMbl He4ETKOro BbIBoAa. AnroputM Mamaanu. Anroputmsl: CyreHo,
Ilykamoro, JlapceHa. ITprMepb! UCII0/Ib30BaHMsI CUCTeM HeUETKOro BeiBoga. Ilpumep
pa3paboTKU CUCTeMbI HEUETKOTO BBIBOZ|A B MHTEPAaKTUBHOM pexkume. [Ipumep pa3paboTku
CHCTeMBbI HeYETKOTO BbIBO/Ia B Pe)KMMe KOMaH/JHOH CTpoKH. 4.3. HeuéTKas KacTepu3aLysi.
TTocTaHOBKa 3a/jauy HEYETKOTO K/IaCTePHOTO aHa/iu3a. AJITOPUTM peLlieHHUst 3a1aul HeueTKON
KJIaCTepU3aL{K MeTOZIOM HeUETKUX C-CcpeiHUX. [Ipumep pertteHust 3alauy B KOMaHAHOM
peXXKHUMe 1 C UCII0/Ib30BaHWeM rpadiueckoro uHTepdelica. PerieHune 3aa4u onpezeneHust
Yuc/ia K1acTepoB Ji/isl HeuéTkoi Knactepusaluu. 4.4. OCHOBBI HEUETKMX HeHPOHHBIX ceTeid.
O6uas xapakrepructika ANFIS — aanTHBHBIX CHCTEM Heipo-Heu&TKoro BbiBoga. [ToHsTHE
HeﬁpOHHDﬁ CeTH U OCHOBHBIE eé XapaKTepUCTUKU. Fl/l6PI/l,Z[HaH CeThb KaK aJjarTMBHasA cucTteMa
Heiipo-Heu€TKoro BbIBOZA. 4.5. TIpuMepsl pa3paboTKH CHCTeM HeU4ETKOro BbiBoga. PaspaboTka
CHCTeM HeuéTKOro BbiBojia Mamzanu, CyreHo U CUCTeMbI Helipo-HeuéTkoro BbiBoga (ANFIS),
Ha OCHOBE€ YMCJIEHHbIX JAHHBIX.

32

16

16

20

Pa3pen 5. TeneTnyeckue ajiropuTMbl. 5.1 OCHOBHbIe NTOHATHUSI TeHeTUUeCKUX a/rOPUTMOB.
Knaccrueckuii reHeTHUYeCKuii anroput™. VJUTOCTpaLysi BHINOTHEHHUSs K/IaCCHYeCKOro
TeHeTUYeCKOro aJiropurMa. 5.2. KO,Z[I/IPOBBHI/IE TapamMeTpoB 3a/1auy B TeHeTHYeCKOM
anroputMe. OCHOBHasi TeOpeMa O reHeTHUYeCKUX anroputMax. 5.3. Mogudukarum
K/IaCCHYEeCKOr0 reHeTUUYeCKoro aropurMa. Metozpl cesekiyu. Ocobble npoLiesypsbl
penpoaykiyy. [eHeTHyecKre onepaTtopsl. MeTozs! KoaupoBaHus. MaciutabupoBaHue
Cl)yHKL[l/H/I HpHCl’IOCOG)’lEHHOC’l‘l/l, T'eneTnueckue AJITOPUTMBI /11 MHOFOKpl/ITEpHaHLHOﬁ
ONTHMH3aLHH.

20

Pa3pen 6. Mopie/1b HelipoHa ¥ apxuTeKkTypa ceTH. 1.1. Mogens HeiipoHa. I1pocToii HeiipoH.
CrpykTypa 1 (yHKLMOHUPOBaHHe OJMHOUHOTO HelipoHa. PyHKLMA aKTHBaLMK. EAMHUUHAas ¢
JKECTKUM OrpaHUYeHHeM, CUTMOM/a/ibHasl U N1HelHas GyHKIMK akTrBaluy. HelipoH ¢
BeKTOPHBIM BX0/Zj0M. 1.2 ApxuTeKTypa HelpOHHBIX ceTeld. OZHOC/IONHBIE CeTH.
MuorocoiiHsle cety. CeTH ¢ NpsiMoii repe/iadeii curaana. BosMoxkHocTH 1 obnacti
NpUMeHeHus] HeHPOHHBIX ceTel. TexHOorKs pelleHus 3ala4 C UCTIO/Ib30BaHUeM HeHpOHHOH
cetr. CeTH NPSIMOTO PaCrpoCTPaHeHUst CUTHasla, peKyppeHTHbIe, CAMOOPraHU3YIOLHecs,
cBepTouHble. BbiGop apxutekTypbl. HUIManu3atms napameTpos. ObyueHne ceTu.
Vicrionb30BaHUe CETH.
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3.2. AyAuTOpHBII MPAKTUKYM

Homep u Oo0nemMm,
Ne |HamMeHOBaHHe
Tema npakTH4YeCcKOro 3aHATHUS aya.
n/n pasjena
JUCLUNIUHBI Huacos
Pa3paboTka 6a3bl 3HaHMI 471 pellleHus1 He)OpManM30BaHHOM 3a/jaurt C
Paszen 2. TIOMOIIbI0 TIPOAYKIIMOHHON CHUCTEMBI, MCTIONb3YIoIIeld K03 duiieHT 5
PaspaboTka JloBepus 1pu pabore ¢ HEOTIPe/Ie/IeHHOCTBIO. Pa3pabotka 6a3bl 3HaHMH A1
1 SKCTIEPTHBIX pelleHust Heq)opManmolaaHHon 33/1a4H C MOMOLLBHO0 BEPOATHOCTHOH 4
CHCTEM. peau3aLK SKCTIePTHOH CHCTeMBb. (batiecoBckuii nogxo.) Pa3pa60TKa 5
0a3bl 3HaHUH [/ TPOAYKLMOHHOMN CHUCTEMBI, UCIIOJB3YIOLIel NHTepBaIbHbIN
BePOSTHOCTHBIM TOZX0/ K paboTe ¢ HeorpeAeeHHOCThIO
Asroputm Mampanu. Anroputm CyreHo. ITpyMepsl UCII0/Ib30BaHUSL CUCTEM
9 HeuéTKoro BbiBoga. [Ipumep pa3paboTKu cHCTeMbl HEUETKOTO BHIBOJA B ?
WHTePaKTUBHOM pexxuMme. [Tpumep pa3paboTKu CHCTeMbI HEUETKOTO BLIBOJA
B PE>KHMe KOMaHHOU CTPOKH.
Pazpen 4. Pa3paboTka crcTeMbl HEUETKOTO BBIBOZIa Mam/laH! ¥ CUCTeMbl HEUETKOTO
3 CHC_.TeMH BbIBoZia CyreHO Ha OCHOBE UMCJ/IEHHBIX JAHHBIX C UCIIO/b30BaHUEM 2
HEYETKOro o
ona rpaduueckoro uaTepdeiica.
4 BRIBOAA. Pa3paboTka crcTeMbl HEUETKOTO BbIBOZila Mam/jaHu /i/isl yTipaB/ieHust ?
[IBIDKeHUEM JIeTaTe/IbHOTO arrapara B TpeXMepHOU MOCTaHOBKe.
5 Pa3pabotka cucteMbl Helipo-HeuéTKoro BhiBoga (ANFIS) Ha ocHOBe 2
YKC/IEHHBIX JIaHHBIX C UCT0/Ib30BaHNeM Tpadprueckoro MHTepgerica.
Pazpen 5. " o
6 Tenermueckue Kraccuueckuii reHeTHuecKuii anroputM. MimtocTpaiys BbITOTHEHNs 1
KJIaCCUYeCKOr0 TeHeTUYeCKOr0 a/IfOpUTMa.
a7rOPUTMBI.
7 Paspen 6. PerieHrie 3a/1auy pacro3HaBaHusi 06pasa C MCIo/Ib30BaHieM HeHpOHHOM 2
Mopens cetu. Beibop apxutekTypbl ceTh. ObyueHue. AHaiu3 paboThI.
HelpoHa 1 PellieHve 3aiaun perpeccyy C UCIOb30BaHUEeM HEMPOHHOM CeTH TIPSIMOTo
8 |apXuTeKTypa |pacrmpoCTpaHeHus CUTHaja. AHam3 paboTel. Pemenue mpo6iemMbl 2
CeTH. riepeoOyueHUst CETH.
Bcero 3a 8 cemectp 17
3.3. CamocroaTenbHas padora crygenta (CPC)
Homep n
Ne |HaMMeHoBaHUe Oo0nemMm,
Cojaep)xaHue yue0HOro 3a/|JaHUsI
n/n pasjena JacoB
JUCLUNIAHBI
[ToaroToBKa K BOCHPUATHIO JTIEKLIMOHHOIO MaTepuasna, CBsI3aHHOIO C
rcropueii uckycctBeHHOro uHTesuekTa (W), OCHOBHBIMU HarpaB/ieHUSIMU
1 uccnesioBanuii B obmacty VIU. TTporpaMmHbIM obecrieuenueM crctem UL ?
Pa3paboTkoii ecTeCTBEeHHO-3BIKOBLIX UHTEP(EMCOB U MaIIUHHBIM
nepeBozioM. VIHTesieKTyabHble poboThl. MammHHOe 3peHue. ObydeHue u
Paszen 1 camoo0OyueHue. Pacrio3HaBaHue 00pa3oB.
Bs e;/; ejlm'e. IToaroroBKa K BOCHIPUATHIO JIEKLMOHHOIO Marepyara, CBI3aHHOIO C
W3/I0)KeHUEM C/ie[[yIOLuX BOpocoB: IlpeacTaBieHue 3aau B IpOCTPaHCTBe
cocTosiHuii. [ToMCK B IMPOCTpaHCTBe COCTOSTHUM. [leAyKTHUBHBIM BBIBOZ,
2 Beenenue B skcniepTHbIe crctembl (3C). Xapakrepuctuky JC. [JoctouHCcTBa| 2
3C. Mecro uenoBeka B OC. Opraam3arusa IC. OpraHu3aiys 3HaHUH.
Otmurie 3C OT TpagULIMOHHBIX IporpaMm. OCHOBHBIE BU/BI [1eATe/IbHOCTH
OC. Tunel 3azay, pemaemsle IC.
Pasgen 2. ITogroroBKa K BOCTIPUATUIO JIEKLIMOHHOTO MaTepuaJsia, CBSI3aHHOTO C
PaspaboTtka W3/I0KeHHEM CJIe[yIOIMX BOMPocoB: Knaccudukarus CucTeM, 0CHOBAHHBIX
9KCIePTHhIX  |Ha 3HaHUsX. [IprMeHUMOCTh, BO3SMOXXHOCTD, OTIPaBAAHHOCTb U Pa3yMHOCTh
3 |cucrem. 3C. IMocrpoenue OC. Ypouu pazpaborku IC. BeIOOp HHCTPYMEHTATBHOTO 4
cpeactea nocrpoenusi OC. [IpruobpeTeHue 3HaHUH OT 3KcriepToB. beceab! ¢
3KcriepToM. B3anMogelicTBre Mo/ib30BaTessi C CUCTeMON TIPUHSTUS
peleHuH.
4 IMToaroToBKa K pakTU4YeCKUM 3aHATHSIM: Pa3paboTka 06a3bl 3HaHWN 1S 4
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Pazpen 3.
OCHOBBI
Teopuu
HEUETKUX
MHO>KeCTB U
HeUYETKOM
JIOTUKHU.

perieHus He)OpMaIM30BaHHOM 3a/,a4uy C IOMOLIBIO TIPOAYKLMOHHOM
CUCTEMBI, UCTOJTh3yIoIel Ko3hhUIMeHT AoBepus py paboTe ¢
HeornpezieNleHHOCTHI0 [T0AroToBKa K MpakTU4YeCKUM 3aHATHsIM : PaspaboTka
0a3bl 3HaHWH /171 pellleHus: He(OpPManrM30BaHHOM 3a/jauM C TIOMOLIBIO
BEpOSITHOCTHOM peayv3aliuM SKCIepTHO# cuctembl. (baiiecoBckuii moaxoz.)
ITozroToBKa K MPaKTHUeCKKUM 3aHATUsIM : PaspaboTka 6a3bl 3HaHUM /715
MPOAYKLIMOHHOU CUCTEMBI, UCIT0JIb3YIOLeN NHTePBaIbHbIN BEPOSITHOCTHBIMN
NozxoZ, K paboTe € Heonpee/leHHOCThIO.

IlogroroBka K BOCHIPUATHIO JIEKLIMOHHOIO MaTepyara, CBSI3aHHOIO C
W3/I0KeHUEM CJIe[yIOLMX BONPOCoB: HeuéTkre pacCyKieHusl B CUCTeMax
NN. OcHoBHBIE NIOHATHSA TEOPUU HEUETKUX MHOXKeCTB. OrpeseieHue
He4ETKOro MHOXXecTBa. OCHOBHBIE XapaKTepPUCTUKUA HEUETKUX MHOXECTB.
OcHoBHbIe THUITBI (PYHKLMI TTPUHAAIEXXHOCTA. Onepaliiy HaJ, HEYETKUMU
MHOKeCcTBaMH. PaBeHCTBO U JOMUHUPOBaHKE HEUYETKUX MHOKECTB.
Orepauyy iepeceueHusi, 06beJMHEHUS ¥ Pa3HOCTH. AJIbTePHaTHBHbIE
orepaiuy TiepeceueHus U 00be[UHeHNs] HEUETKUX MHOKeCTB. HekoTopeie
[IOTIOJIHUTe/IbHBIE OTNlepaljuy Hafl HeUETKUMHM MHOKeCTBaMu. OCHOBBI
HeuéTKOM JIoruKu. [1oHATHe HeYéTKOro BhICKa3biBaHHsA. OCHOBHbIE
JIOTMYeCKHe Ollepaly C HeYETKUMU BbICKa3blBaHUAMU. Jlornueckoe
OTpULIaHKe, KOHBIOHKLIWS, JU3BIOHKIMS HeUSTKHX BbiCKa3biBaHMI. HeuéTKas
UMITTMKAIus. [IpyuHsATHe pellieHr B HEUETKOM cpejie.

INoaroroBka K BOCTIPUATHIO JIEKLMOHHOTO Marepyara, CBsI3aHHOTO C
W3/I0’KeHHEeM CJIeIyIOLIUX BOMPOCOB: HeuéTkre OTHOIIEHUS ¥ CTIOCOOBI MX
3afaHusi. OCHOBHbIe XapaKTepUCTUKU HeUETKUX OTHOLIeHUH. Ornepanyy Hag,
HeYETKUMH OTHOIeHusIMU. Komrio3uiiyst OMHapHBIX HEUETKHX OTHOLIEHHH.
HeuéTkoe oTobpa>keHre. HeuéTkasi ¥ IMHTBUCTHUECKAs TepeMeHHEIe.
Onpepenenys. [Ipumepsl. HeuéTkrie BeTMUMHEI, YMC/Ia U UHTEPBAJIbI.
Onepanyu Haj, HEUETKUMU YMCIaMU U UHTepBajaMy. HeuéTkue uncna u
rHTepBasbl B popMe (L-R)-byHkuuii. Onepariuu Hag, HUMU. TpeyroyibHbie
HeuéTKye yKc/a U TparneldeBy/iHble HHTepBasbl. KoMIo3uIys He4yéTKoro
MHO)KECTBA U HEUETKOI'0 OTHOILIEHUS

IToaroToBKa K BOCHIPUSITHIO JIEKIJMOHHOTO MaTepyara, CBI3aHHOIO C
W3/I0’KeHHEeM CJIeIYIONIUX BOMpocoB: OCHOBBI HEUETKOM MOTHKU. [ToHsATHE
HEUYETKOTO BbICKa3bIBaHUsI. OCHOBHBIE JIOTHUECKHUE OTIEPAIU C HEUETKUMHU
BbICKa3bIBaHUSAMH. JIOTHUeCKOe OTPHUIlaHNe, KOHBIOHKLIVS, TU3BIOHKIIUS
HEUETKUX BbICKa3biBaHWM. HeuéTkas umruiikaiys. [IpuHsTHe peleHUil B
HeuéTKOU cpefie.
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Pazpen 4.

CucreMnl

HEUETKOIo
BBIBO/IA.

[ToaroToBKa K BOCHPUSTHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C
W3/I0KeHUEM C/Ie[[yIOLMX BOIIPOCOB: ba3oBas apXuTeKkTypa cucTeM
HeuéTKOro BbiBo/la. HeuéTKre TMHIBHUCTHUeCKUe BbICKa3biBaHUsI. OCHOBHbIE
3Tarbl HEUETKOTO BhIBOA. PopMupoBaHue 0a3bl nipaBu. Pa3z3uduKaliys.
ArpervpoBanue. AKTuBu3aiysa. AKkKymyssius. Jedaszsudukarmsa. Metop
LIeHTpa TsbKeCTu. MeTo/ eHTpa Tomaau. MeTo[1 1eBoro/mpaBoro
MOJIa/IbHOTO 3HaUeHUsl. [IpoeKTUpoBaHKe 6a3bl HEUETKUX MTPABUJI HA OCHOBE
YMCJ/IEHHBIX JAHHBIX.

IlogroroBka K NpakTUYeCKUM 3aHATUSAM, CBA3aHHBIM C U3y4eHUeM
ceayoImx Bornpocos: OCHOBHBIE aJITOPUTMBI HEYETKOTO BBIBO/A.
Asroputm Mampanu. Anroputm CyreHo. ITprMepsl UCII0/Ib30BaHUSL CUCTEM
HeuéTKoro BbiBoga. [Ipumep pa3paboTKu crCTeMbl HEUETKOTO BLIBOJA B
WHTEPaKTUBHOM pexxuMme. [Tpumep pa3paboTKy CHCTeMbI HEUETKOTO BLIBOJA
B PE>KHMe KOMaHHOU CTPOKM.

IMoaroToBKa K MpakTUYeCKUM 3aHSTHSIM, CBSI3aHHBIM C U3y4eHHeM
criefyrolux BorpocoB: HeuéTtkas knacrepusaius. ITocraHoBKa 3ajaun
He4yETKOro KJIaCTePHOT0 aHa/M3a. AJITOPUTM pellleHHs 3a/lauil HedéTKOM
K/TaCTepr3alliil MeTOZI0M HeuéTKUX C-cpefHuX. [IpuMep peleHus 3a7auul B
KOMaH/IHOM PeXXHMe U C UCII0/Ib30BaHNeM rpaduueckoro uHTepgeiica.
Pemtenyie 3a/jauu onpe/iesieHNsl 4nc/a K1acTepoB /7l HeU8TKON
K/lacTepu3aLym.

IloaroroBka K MpakTUYeCKUM 3aHATUSAM, CBA3aHHBIM C U3yYeHUEM
C/leiyIOLMX BONMpocoB: OCHOBBI HEYETKHMX HEMPOHHBIX ceTel. OO1mast
xapakrepucTtvka ANFIS — afjanTUBHBIX CHCTEM HelpPO-HeUETKOTO BBIBOJA.
IMoHsiTie HEHPOHHOMW CETH U OCHOBHBIE €€ XapaKTepUCTUKH. [MOpraHas ceTh

8
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KaK aflaliTUBHAs CUCTeMa Helpo-HeuéTKoro BbiBoga.Pa3paboTka crucTeMbl
HEeUYeTKOro BbIBOZa Mam/jaHu /i/1s1 yTIpaB/ieHus! JBI)KEHEM JIeTaTe/lbHOrO

darriapdTra B TPEXMepHOﬁ IIOCTaHOBKe.
HO,Z[FOTOBK& K MMPAKTUYE€CKHUM 3aHATHUAM, CBA3dHHBIM C U3yUeHHEM

Paspen 5. CJIeYIOIIUX BOMIPOCOB: PellieHue 3aau € TIOMOIIbIO TeHeTHYeCKOTO
12 |T'eHeTnueckue o 4
— a7ropuTMa B pex1Me rpacuyeckoro uHTepdeiica ¥ C UCNONIb30BaHUEM
KOMaH/IHOM CTPOKHU.
IToaroroBka K BOCTIPUSITHIO JIEKIJMOHHOTO MaTepyasa, CBI3aHHOTO C
W3/I0KeHUEM C/Ie[YIOLUX BOMIPOCOB: Mogenb HelipoHa. [IpocToii HelpoH.
Crpykrypa 1 GyHKIIMOHMPOBaHKe OJUHOYHOTO HelipoHa. PyHKIMs
aKkTuBalMW. EauHUYHas ¢ )KECTKHUM orpaHUueHreM, CUTMOUaIbHas U
13 JIHelHas GYHKIUY akTUBali. HeMpoH ¢ BEKTOPHBIM BXO/[OM. 5
ApxuTteKkTypa HeHpOHHBIX ceTeilt OHOCMONHbIE CeTU. MHOTrOC/IOMHBIE CEeTH.
CeTu C nipsiMO¥i Tiepeiaueli curHana. Bo3aMoKHOCTH U 00/1aCTH TPUMEHEHHUST
HEePOHHBIX ceTeld. TeXHOMOrYs pelleHys 3a7,a4M C UCII0/Ib30BaHHeM
HelpOHHOU ceTu. BriOOp apxuTeKTyphl. VIHULIManu3amys apaMeTpoB.
Paszen 6. Ob6yuenue cetu. Vicrnonb30BaHue CeTH
Mogenb IMToaroToBKa K MpakTU4YeCcKOMY 3aHTHIO: PaguanbHasi 6a3ucHas ceTh C
HelipoHa u 3a/JaHHOM OMIMOKOM. PelieHue 3a/1auu armpoKCUMalH (QYHKIUH.,
apxutekTypa |MccienoBaHue 3HaueHWs TapaMeTpa BAUSHUS Ha pe3y/bTaTbl pabOTHI CeTH.
14 |cemd. ITogroroBka K MpakTAUeCKOMY 3aHATHIO: PerpeccronHas ceTb. Pelienue 5

3a/lauy anmpoKcuMaluu GyHKIun. ViccieoBaHye 3HaUeHUs TapaMeTpa
B/IUSTHUSI Ha Pe3y/IbTaThl PabOThI ceTU. BeposiTHOCTHas ceThb. PellieHue
3a/aum Kaccudukanyu. ViccienoBaHue 3HaUeHUS MTapaMeTpa BUSHUS Ha
pe3ynbTaThl paboThl CETH.

IMoaroroBka K NMpakTU4YeCKOMY 3aHATHIO: PellieHre 3a/1au pacrio3HaBaHUs
obpa3za C UCroIb30BaHUEM JBYXC/IOMHOM HeHPOHHOM ceTr. BriGop

15 apxuTeKTypsl cetd. OOyuenre. AHamm3 paboTel. PemeHne 3ajaun perpeccud| 5
C UCII0/1b30BaHeM HeMpOHHOMW CeTH MPSIMOro PaclpoCTPaHeHUs CUrHaJla.
AHanu3 pabothbl. Perienue rpo6sieMbl riepeo0yueHusi CeTH.

Bcero 3a 8 cemectp 57

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI

CEMECTP HEJEJ/INN CEMECTPA
123 4 5 6 |7/8/9/10 1 12/13(14 15 16 17
8 TekK|Otu. no I13|/1P [JP|OTtu. no I13 Ortu. nio I13|AP|Bonp.Jud.3ay, aud. 3au.

YcnoBHble 0003HaueHUS:
o [IP — auarHOCTHUECKasi paboTa;
e TekK — BOMpOCHI [/151 TEKYILETO KOHTPOJIS;
e Ortu. no 13 — oTyeT 1o NpakTUUeCKOMY 3a/,aHHIO;
e Bormp.[Iud.3au — Borpock K AuddepeHIIPOBaHHOMY 3aueTy;
e aud. 3au. — AuddepeHIMPOBAHHbIN 3aUeT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe HHTepPBasbl B
cnenyrommx ¢popmax:
e UAarHocTUYecKas pabora;
e BOIPOCHI AJIs1 TEKYILero KOHTPOJIS;
e OTUeT I10 NMPaKTUUYeCKOMY 3a/laHHIO;
e BOMPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpomexyTouHas arTecTanusi IIPOBOAUTCS B hopMax:
e muddepeHMPOBAHHBIN 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. A. A. Macnos. . I'enetuueckuti anroput™ B MATLAB. CII6.BT'TY "BOEHMEX" um. . ®. YcTHHOBa,
2014, 30 5K3.

4. A. Tlerar. . HeuéTkoe Mo/ieTupoBaHue U yrpaeienve. M.: BUHOM. Jlabopatopus 3Hanwui, 2012, 19 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:

1. https://avidreaders.ru/read-book/nechetkoe-modelirovanie-v-srede-matlab-i.html — Ywurath GecriiatHo
kaury "HeueTkoe mopenupoBanue B cpefie MATLAB u fuzzyTECH" - JleoHeHKOB AjieKCaH[p;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbraas 6ubmoreka BI'TY «t BOEHMEX» um. [1.®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eccHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTaTbHBIX UCCIIe0BaHNH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHue:
1. Matlab 2015a SP1.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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

Oucuymimaa MSATI'KWUE 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:
OITK-2 crocobHOCTh IMOHMMAaTh IIPUHLUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOTMH U
WCTIOb30BaTh WX IS PellieHus 3a/iad MpodeCCHOHATBHOM e TeTbHOCTH.

Co,qepmaHHe AUCHUIVIMHBI ~ OXBAThIBA€T KPYyI' BOIIPOCOB, CBA3aHHBIX C  HCIIO/Ib30BaHUMEM  CUCTEM
HNCKYCCTBEHHOI'O MHTEJ/I/IEKTA B HH)KEHEPHOFI AedaTe/IbHOCTH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
*  OTYET IO NMPAKTHUECKOMY 3a/]aHHIO;
e BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsATHS (17 4.), camocTosiTeNbHas paboTta
cryzaenra (57 4).
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IIpunoxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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.

HanmeHoBanue patoTs! Pexkomenjyemas| TpyaoeMKoOCTB,
JMTeparypa yac.
Pa3pen 1. Beegenue.

[ToaroToBKa K BOCHPHUSATHIO JIEKI[MOHHOTO MaTepuasa, CBsI3aHHOTO C
rcTopueit ucKycctBeHHOTO uHTesiekTa (M), OCHOBHBIMU HaIlpaB/IeHUSIMU
rccienoBanuii B obnactu VIN. TIporpaMMHBIM 00ecrieueHueM cuctem V. 5
Pa3paboTKoii eCcTeCTBEeHHO-3bIKOBbIX UHTEP(EHCOB ¥ MaIlIMHHBIM A. Tlerar. .
niepeBoZioM. VIHTenekTyanbHble poboThl. MarmmHHOe 3peHre. ObOyueHne U Heuétkoe
camoobyuenue. Pacrio3HaBaHre 00pa30B. MOJIe TUPOBaHNE
ITogroroBKa K BOCIIPUSTHIO JIEKLIMOHHOTO MaTepuaJia, CBsI3aHHOTO C U yIipaBJjI€HUE!:
U3/IOKEHWEeM CJIeIyIoIIiX Borpocos: [IpecraBienyve 3ajad B M.: BMHOM.
IIpOCTPAHCTBe coctogHuil. ITouck B IIpOCTPAHCTBe COCTOSTHUI. ﬂaGOPaTOPI/IH
IleyKTUBHBIN BbIBOJ,. BBegenue B skcreptHble cucteMbl (OC). 3HaHMH, 2012 9
Xapakrepuctuku JC. loctouHnctBa IC. Mecto yenoBeka B IC. (1,2)
Opranu3zanus OC. Opranuzaius 3Hanui. Otamure 3C OT TPagUIIMOHHBIX
nporpamMM. OCHOBHBIe BU/bI AesiTeslbHOCTH DC. Turibl 3a7iau, peliaeMbie
3C.

Wroro mo pa3geny 1 4

Paspen 2. Pa3pa6oTKa 3KCIepTHBIX CHCTEM.
[ToaroToBKa K BOCOPUSATHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C
W3JIOKEHUEM CJIe[IyIOLIUX BOMPOCoB: Knaccubukarus cucrem,
OCHOBAHHBIX Ha 3HaHUsX. [I[pUMeHUMOCTb, BO3MOKHOCTb, ONIPaBJaHHOCTh
u pa3ymHoCTh DC. IToctpoenrie IC. YpoBuu pa3paborku DC. Bribop 4
WHCTPYMEHTa/IBHOTO cpeficTBa ocTpoenus DC. TIpuobpeTeHye 3HaHUH OT A Tlerar
9KcnepTouB. Becenpi ¢ 9KcnepTUOM. BsavmMogeiicTBYe 10b30BaTeNs C H'eqéTKo'e.
CUCTEeMOU TIPUHSTUS pelleHU.
> MO/leTUpOBaHue

IToAroToBKa K TIpakKTUUeCKUM 3aHSTHsIM: Pa3paboTka 0a3bl 3HaHWM 71 U yrIpaB/ieHe:;
pelieHVst He)OpMaTM30BaHHOM 3a/]au¥ C TIOMOII[BI0 TIPOAYKLIMOHHOM M.: BMHOM.
CHCTEMBI, UCTIO/B3YIOIIEel Ko3(hhUILIMeHT f0BepHs Tipu paboTe ¢ TaGopatopus
HeoTIpe/1e/IeHHOCThIO TToAT0TOBKA K TIPAKTHUeCKUM 3aHATHSAM : Pa3paboTka swarmii, 2012 (3)
0a3bl 3HAHWH AJ1s1 pellieHrs] He)opMaTM30BaHHOM 3alau C IIOMOIIIBIO ’ 4
BepOSITHOCTHOM peanu3alyy sKcriepTHoi cucteMsl. (bailiecoBckuii nogxoz.)
IMToAroToBKa K TIpakKTU4YeCKUM 3aHATHAM : Pa3paboTka 6a3bl 3HaHUH [jist
MPOAYKLMOHHOU CUCTEMBI, UCI0JIb3YIOLeN NHTePBaIbHbINA BEPOSITHOCTHBIMN
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. Ilerar. . 4
W3/I0)KeHUEM CJIeAIYIOLLMX BOMPOCOB: HeuéTkue paccyKaeHus B cUcTeMax HeuéTtkoe
WM. OcHOBHbBIE MOHATUS TEOPUH HEUETKHUX MHOXKeCTB. OnipesiesieHre MOZe/IMpoBaHue
HeYETKOTr0 MHO)KecTBa. OCHOBHbIE XapaKTePUCTUKU HEUETKUX MHOKECTB. U yTipaBJieHUe:
OcHoBHbIe TUMBI QYHKIMM MpHUHaA/IeXHOCTH. Omiepalivy Hafi HEYETKUMH M.: BUHOM.
MHOKeCTBaMH. PaBeHCTBO U JJOMHHMPOBaHHE HEUSTKUX MHOXECTB. Jlaboparopust
13 21274



Orepauyiul iepeceuenysi, 00beJUHEHUs U Pa3HOCTH. AJIbTePHAaTHBHBIE
orepaL{iy repeceueHus ¥ 00beJUHeHNsT HeUETKUX MHOKeCTB. HekoTopbie
JIOTIO/THUTe/TbHbIE OTNepaLliuM Hafl HeUETKUMHU MHOKeCTBaMU. OCHOBBI
Heu8TKo Joruku. [1oHATHe HeYéTKOro BhICKa3biBaHUsA. OCHOBHbIE
JIOrUYyecKye oIepaly C HeYéTKUMU BbICKasblBaHUAMMU. Jloruueckoe
OTpHLjaHKe, KOHbIOHKIMS, AU3bIOHKLIMS HEUSTKUX BbICKa3bIBAHUI.
Heuétkas umiuiukanys. [IpuHsiTHe pellieHni B HEUETKOM cpefie.

IToaroToBKa K BOCIIPUSTHIO JIEKLIMOHHOTO Marepuara, CBI3aHHOTO C
W37I0’KeHHEM CJIeIYIOINIUX BOMPOCOB: HeuéTKre OTHOILEHUS ¥ CTIOCOOBI MX
3aganus. OCHOBHbIE XapaKTEPUCTUKU HEUETKHUX OTHOIIeHUH. Omeparuu
Ha/l HEUETKUMU OTHOIIEeHUAMU. KoMMo3uIys OUHAPHBIX HEUETKUX
oTHoreHul. HeuéTkoe otobparkeHne. HeuéTkast ¥ IMHTBUCTAYECKast
nepeMeHHble. Onpenenenus. [Tpumepbl. HeuéTkye BeJTMUMHBL, UMC/Ia U
vHTepBabl. Onepaluy Hajli HeUETKUMH YHC/IaMU U UHTEPBa/IaMHu.
Heuétkue uricia u uHTepBasibl B hopme (L-R)-dynkiuii. Onepaiiyuu Ha
HUMU. Tpeyro/bHbIe HEUETKHE YHUC/IA U TParelieBUIHbIe HHTEPBaJlbI.
Komro3surys HeU6TKOr0 MHOKECTBA U HEUETKOTO OTHOIIIEHHUS

IToAroToBKa K BOCITPUSTHIO JIEKIIMOHHOTO MatepHuasa, CBI3aHHOTO C
U37I0’KeHHEM CJTeIYIONIUX BOMPOCOB: OCHOBBI HEUETKOM JOTUKU. TToHATHE
HEUETKOTO BbICKa3biBaHUSA. OCHOBHBIE JIOTHUECKYE OTePal[iil C HeUETKUMHU
BbICKa3bIBaHUAMM. JIOTHUeCKOe OTpUIlaHKe, KOHBIOHKLIUS, TU3BIOHKITUS
HEUETKUX BbICKa3bIBaHUM. HeuéTkast uMIuiikarus. [IpuHATHe pelieHui B
HeUETKOM cpefie.

3HaHuH, 2012
(4,5)
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Pa3gen 4. CucreMbl HEUETKOTO BBIBOJA.

[ToaroToBka K BOCHPUATHIO JIEKL[MOHHOI'O MaTrepuasna, CBI3aHHOIO C
W3J/I0’KEHUEM CJIeAYIOLMX BONpOoCoB: basoBas apxurekTypa cucTem
HEYETKOro BbIBoJla. HeuéTKre TMHIBUCTHYECKYE BbICKa3bIBaHUsI. OCHOBHbIE
Tanbl HeUETKOTO BhIBozia. PopMupoBaHue 6a3bl npaBu. da33udukariys.
ArpervpoBaHue. AKTUBH3aLus. AKKymy/siqus. eda3z3udukaims. Metog,
LieHTpa TsbkecTu. MeTog, LieHTpa muiowmazgu. MeToy, 1eBoro/npaBoro
MOZabHOTO 3HaueHUs. [IpoekTHpoBaHue O6a3bl HEUETKUX MTPABUJI HA OCHOBE
YMCJIEHHBIX JAHHBIX.

IToaroroBka K rpakThueCKUM 3aHSITHUSIM, CBI3aHHBIM C U3yYeHUEM
ceyromux Bonpocos: OCHOBHBIE aJlrOPUTMbI HEUETKOTO BBIBOZA.
Anroputm Mamganu. Anroputm CyreHo. [Ipumepsl HCII0/b30BaHUs
CHCTEM HEUYETKOTO BbIBO/[a. [TprMep pa3paboTKy CUCTEMbI HEUETKOTO
BBIBO/]a B UHTEPAKTUBHOM pexxume. [Tpumep pa3paboTKy CUCTEMBI
HEUETKOT0 BbIBO/Ia B Pe)KMMe KOMaHZHOW CTPOKU.

IMoaroroBKa K MpakTUYeCKUM 3aHSTHSM, CBSA3aHHBIM C U3yUeHHeM
criefyrommx Borpocos: Heuétkas knacrepusanus. IloctaHoBKa 3azaun
HEeUBTKOr0 K/1aCTepHOIo aHaau3a. AJITOPUTM pellleHus 3a/iaul HeYeTKOU
KJIacTepu3aliii MeTO/IOM HEeUETKUX C-cpefHUX. [IprMep peliieHus 3a/iauv B
KOMaH/THOM Pe>KHMe U C UCIT0/Ib30BaHueM Ipaduueckoro uHTepdeiica.
Perienuie 3a/1auu oripe/iesieHUst YKc/ia KJ1acTepoB [yt HEUETKOM
K/IaCTepU3aliuy.

ITogroroBka K NpakTUYeCKUM 3aHATUSAM, CBA3aHHBIM C U3y4eHUeM
C/IeAYIOLMX BOITPOCOB: OCHOBBI HEUETKUX HEHPOHHBIX ceTeld. Obrmas
xapaktepuctuka ANFIS — afanTUBHBIX CUCTEM HEMPO-HEYETKOrO BBIBOJA.
[ToHsITHe HeHPOHHOM CeTH U OCHOBHBIE €€ XapaKTepUCTUKH. ['ubpuaHas
CeTb KakK aJanThBHAas CHCTeMa Helpo-Heu&TKoro BeiBoga.PaspaboTka
CUCTeMbl HEUeTKOI0 BbIBOJA Mam/iaHu fiJis1 yripaB/ieHus! IBUKeHUEM

JIETAaTE/JIbHOI'O arlliapaTa B TpEXMepHOﬁ IIOCTaHOBKe.

A. Tlerar. .
Heuétkoe
MO/Ie/TUPOBaHUE
Y yTipaB/ieHUe:
M.: BMHOM.
Jlabopatopust
3HaHui, 2012 (7)
. Msirkue
BBIUHC/IEHUS B
3a/jauax
yTpaB/eHust U
TIPUHATHS
pemenwii: CIT6.:
N3p-Bo BI'TY
"BOEHMEX"
um. [1. .
YctuHora, 2023

(1
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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'eHeTHUeCcKui
aJITOPUTM B
MATLAB:
CII6.BI'TY
"BOEHMEX"
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uMm. [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 MPSMOT0 pacrpoCTpaHeHust
curHana. AHamu3 paboThl. PellieHre po6ieMbl riepeo0yUYeHust CEeTH.

. HeiiponHsle
cetu B Matlab:
CII6.BI'TY
"BOEHMEX"
nMm. /1. ®.
YcruHoBa, 2017
(1,15)

Urtoro mno pazgeny 6
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLTHHDI
MSAT'KME BBIYNC/IEHNS B 3AJAYAX YITPAB/IEHWS U IIPMHATHS 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
Pazgen 1
. 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?
Pa3nmen 5

. Kinaccrueckuii reHeTHYeCKHAN alrOPUTM.

. Xpomocoma.

. ITonynauus.

. l'enorum.

. ®enoTHUIL

. JIokyc.

. Ansnens.

. @YHKIWS IPUCTIOCOOIEHHOCTH.

. 'eneTueckue oneparopel.

0. CkpelvBaHie U MyTaLUsl.

1. Buzipl ckpeljBaHUs.

12. KogupogaHue.

13. Koseco pyneTtku.

14. OcHoBHas Teopema.

15. Cxema.

16. TlopsAiOK 1 OXBAT CXEMBI.

17. CtpouTtenbHbIe OI0KH

[TpaBu/ibHBIN OTBET Ha 7 Bonpocos 13 10, 3a/laHHbIX U3 COOTBETCTBYIOLIErO paszesa, - KOHTPOJIb IIPOi/ieH.

R, OO UTR, WN -

OT4eT N0 NPakKTUYECKOMY 3a/JaHUI0

OTuet Jo/DKeH COJlePKaTh: TUTY/IBHBIN TUCT, TIOCTAHOBKY 3a/laul, OTMCaHUe MeTo/a pellieHUs U
KOMMEeHTapHH TI0 TIPOfie/IaHHOH paboTe 1 TI0/TyYeHHBIM pe3yJibTaTaM.
3ammuTa - B hopme Gece/ibl, TIO pe3y/ibTaTaM KOTOPOM, OTYeT JIMO0 MPUHUMAETCs, TUOO0 OTMpaB/seTcs Ha
nopaboTKy. KOMIIEKT MpaKTHUeCKUX 3a/JaHUH BXOAUT B cocTaB Y MK ZMCIMITIUHBL.

Bonpocsl k guddepeHrpoBaHHOMY 3aueTy
1.Heuetkasi nepemenHasi. [Ipumep. JInHrBucTUUeCKas mepeMeHHas. [Ipumep.
. HeueTkoe mHOxecTBO. Hocuress HeueTKOro MHOXKeCTBa.
. IHnTepBasnbHbIN ozxoz K paboTe c HeorpezieneHHOCTBI0. Cra ipaBuil. [IpotuBopeune.
. OcHoBHbIe THITBI QYHKLMN TIPUHAZAJIe)KHOCTH. HasHaueHue.
. BeposiTHOCTHBIV MOAXOZ K peanu3aliiy 3KCIepTHOU cucteMsl. [locTaHOBKa 3a/aunl.
. OCHOBHBbIe XapaKTepUCTHKUA HEUETKUX MHOXKEeCTB.
. BaitecoBckuit moaxoz. Peanu3aiiys Heorpeie/leHHOCTH, 3aK/IFOUEHHON B PeakIi[iH uejioBeKa.
. Oneparuu nepeceuenys, 00beMHEHNS ¥ PA3HOCTH HEUETKUX MHOKECTB.
. BaitecoBckuit noaxop. LleHa cBuzetenscTBa. OnpezeneHue, pacyuer.
0. ObpaTHas LjerovKa pacCy>KAeHHH.
1. Komrio3unuss HeuéTKOro MHOXKeCTBa M HEUETKOTO OTHOILIEHUSI.
12. O6xop 6UHApPHOTO JepeBa.
13. Heuetkue otHoleHust. CriocoObl 3a/laHHs1 HEUETKUX OTHOIIIeHHH. [Tpumep.
14. balieCOBCKUM MOAXO/,.
15. Komrio3uiysi OMHapHBIX HeUeTKHX OTHOLIeHHH. [Tpumep.
16. HeueTkue oTobOpakenusi. HeueTkast QyHKIMS.
17. HeueTKue BbICKa3bIBaHUS, HeUETKHeE NpaBU/ia, HeueTKUi BeIBOJ,. Onpegenenus. [Ipumepsl.
18. OcHOBHBbIE 3Tanbl HEYETKOTO BBIBOZA.
19. Tunbl GbyHKIMM TpUHaAIEXXHOCTH. HazHaueHue.
20. Onepanyy Ha/i HEYETKUMU MHOKeCTBaMM.
21. [IByXCBSA3HBINM LIUK/INUECKUI CITUCOK. Oneparjyis HCKIFOUeHHs JI1eMeHTa I0 ero ajpecy.
22. HeuéTkyre BeIMuMHEI, unciia v uaTepBaisbl. (L-R)-¢ynkuus. THU u THU. ITorstre 06 apudmeTruecKux
orepaLysx.
23. TIpencTapiieHue JepeBLEB B BU/le OWHAPHBIX.
24, TIporeaypa gedassuduvkaiyu. HazHaueHnve. TexXHOMOTUs.
25. HeuéTkue BbiCKa3biBaHUsl. OCHOBHBIE JIOTMUYECKHeE Oreparjui C HUMHU.
26. BatiecoBckuii mogxo[. Llena ceugerensctBa. OnpejeneHye, pacyér.
27. CucreMbl HEUETKOTO BbIBoZla. HeuéTkue BbICKa3bIBaHUs. THITbI BEICKa3bIBaHUM. I1prmepsl.
[Tpeobpa3oBaHVst BEICKA3bIBAHUI Pa3HBIX THUIIOB.
28. ®az3udukanys. [Tpumep.
29. TepMbl TUHIBHUCTHYECKOM iepeMeHHOU. [Tpumep.

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

Arperuposanne. [Ipumep.

Anroput™M He4éTKOro BeIBOZAa Mamzianu. Jtarnbl. TexHosorus.

[Tpoxoxxpenue neca. ITpumep.

Crioco6nl feda33udukarvu.

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

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

AnroputMm HeueTKOro BeiBoZia CyreHo.

CpaBHHTD pe3y/bTaThl pabOTHI CHCTEM HEUETKOTO BhIBOJIa Mamzanu v CyreHo TIpY PellieHnH OfTHOU

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.

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 HeMpo-HeuéTKOro BbIBoza?

Kaxkue rpobsiemMbl IOMOTaeT peliiTh HelMpOo-HeueTKUA TIOXO0A?

OTaribl pa3paboTKU CUCTEMBI HEHPO-HEYETKOTO BLIBO/IA.

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

OT1/Mune HeUeTKOM K/laCTepU3aliiy OT OOBIYHOM.

Kakue ¢akTopb! yunuThiBaeT LieneBast (GyHKLMS NIPY KacTepr3aLi MeTO[,0M HeUeTKHX C-CPeJHHX?
[MousiTrie 06 anropuT™Me CyOTPaKTUBHOM KaCcTepr3aLiy.

C MOMOIBI0 KaKUX NTapaMeTPOB MOXKHO TIOBJIMATh HAa UMC/IO TIpeJIio/araeMblX K1acTepoB?
Knaccuueckuii reHeTHUECKUM allTOPUTM.

XpomocoMa.

IMonynsauuys.

lenotumn.

®deHoTHUII.

JIokyc.

Annens.

OyYHKIMA TPUCTIOCOOIEHHOCTH.

l'eHeTHUecKue orepaTopsl.

CkpelljBaHVe U MyTaLysl.

Bupp! ckpeluBaHus.

Kopuposanue.

Koneco pynerku.

OcHoBHas TeopeMa.

Cxema.

ITopsiioK M OXBar CXeMBI.

CrpouTe/ibHbIe OIOKU.

.Ctaruueckue HelipoHHbIe ceTy. Onpezesenue. [Ipumepsl.

. Iunamuueckue HelpoHHBIE ceTH. Orpesenenue. [Ipumepsl.

[Tpumbikaromas ivHUA 3agepxku. Onpenenenve. HasHauenue.

Apxurekrtypa nepcentposa. [Ipumep UCIob30BaHus.

IIpeosoneHre orpaHUUeHUH MepCcenTpoHa.

ApxuTeKTypa JMHeiHo# ceTu. [IpuMep UCIOb30BaHKS.

UYro Takoe JIMHEIHO-0TJenMMast 3ajaua’?

IMToBepxHOCTH OIIMOOK. ['eoMeTprUecKast MIHTEpIIPeTAaLMs Mpoljecca 00yueHus CeTH.
TexHoJOTUSA 00YUEHUS «C YUUTESIEM».

ApxurekTypa paguansHoi 6asucHob cetr. Criocobsl hopMUpOBaHUsS ceTH. TIprUMep UCTO/Th30BaHMUA.
Bri6op napameTpa 4yBCTBUTE/IBHOCTH paJlianbHOTO 6a3ucHoro HelipoHa. Iprumep.
ApxuTeKTypa perpeCcCHOHHON HeMpoHHOU ceTH. [IpuMep Kcnonb30BaHMs.

ApxuTeKTypa BepOSITHOCTHOM HelpoHHOI1 ceTu. [IprMep HcIonb30BaHus.

Apxutektypa cety KoxoHeHa. [Ipumep ucmnosib30BaHUs.

Tonosnorust kaptel KoxoHeHa.

TexHosorust 00yueHUs1 «06e3 yUuTess».

Apxurekrypa LVQ-cetu. IIpumep ucnosb3oBaHusl.

Apxurekrtypa cetu JnmMaHa. IIpumMep ucronb3oBaHus.

ApxutekTypa cetu Xonduiga. [Iprmep ucronb3oBaHus.

ApXUTeKTypa «KJlaccHueckoi» cetd Xonbunga. OcobeHHOCTH paboThI.

TexHosorusi 0OOHOBJIEHUS] COCTOSIHUS HelpoHa B ceTu Xonbusniza.

IMepeobyueHre HelpoHHOM ceTH. KOHTPOIBLHOE U TECTUPYIOIIee MHOXKECTBA.
[lnarHOCTYKa siB/IeHus Tiepeo0ydeHrst CeTH. YCTpaHeHHe Tiepeo0yueHus..

HenooOyuenue cetu. [lnarHocTrka HeiooOyuenusi. VicripaBiieHre cUTyalyy Mpy HeZ000yueHNH.
AnropuT™ 00paTHOTO pacrpoCTpaHeHusl OLIMOKH.

MaciuTabvupoBaHue AaHHbIX. [Ipe- 1 MocToO0paboTKa JaHHBIX.

Vcrionb30BaHKe PerpecCUOHHOTO aHa/M3a BXOHBIX U 11e/IeBbIX 3HAUEHUH /IS OIIeHKH KauecTBa 00yJeHwst

CceTu.
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92. [IpyuMep aHa/M3a NPy pelleHuH 3a/jaui perpeccuu.

93. PemteHue 3aiauy pacrio3HaBaHus C MCMOIb30BaHNEM [BYXCI0MHON HEHPOHHOM CETH.
94. ObyyatolLiee MHOXKeCTBO AJIs peLlieHusT 33/jauM Pacrio3HaBaHUsI CUMBOJIOB.

95. ApxuTeKTypa HeMpOHHOU CeTH JJisl pellleHrs 3ajaul paclio3HaBaHWsl CUMBOJIOB.

96. Perynsipusanus. HazHaueHue.

97. Crioco0bnl ynyullieHHst 000011jato11eli CrIocOOHOCTH HeHPOHHOM CeTH.

98. ApxuTeKTypa CBEPTOYHOW HEHPOHHOU CeTH.

JuddepennypoBanHblii 3aueT

K cpaue nuddepeniipoBaHHOT0 3a4yeTa J0MYCKalOTCS CTYAEeHTHI TIPY YC/I0BHUU BBITIOJTHEHHS BCEX
KOHTPOJIbHBIX MEPOIPUSITUM, NpelyCMOTPEHHBIX MPOrpaMMON AUCLUIIMHEL [Ipy cjaue 3aueTa 3a/jat0TCs [Ba
BOTIPOCA U3 MPUBEJEHHOTO CTMCKA BOTIPOCOB K AuddepeniipoBaHHOMY 3aueTy. OljeHKa BBICTAB/ISETCS T10
pesy/bTaraM 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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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

No 4

Bonpocbl omkpbimozo muna:
JIVHrBUCTHYeCKasi epeMeHHast siB/isieTcst 00001ieHreM MOHSTHS . ...

3ABEPHINTE ®PA3Y CJIOBOCOUETAHUEM B POJUTEJ/IBHOM ITA IEXKE

Kakas crerieHb NposiB/ieHusI TIPU3HAKa XapaKTepr3yeTcs C MOMOLIbI0 Z-00pa3Hoit
(YHKUMY TIPUHA/I/Ie)KHOCTH?

OTBET 3AIINIINTE CJIOBOCOYETAHVEM B UMEHUTEJIBHOM ITATEXE.

Kakasi crereHb MposiB/ieHVst TIPH3HAKa XapaKTepU3yeTcsi C TOMOIIBI0 S-00pa3Hoi
GyHKLMY IPUHAZJIEKHOCTH?

OTBET 3AIIMIINTE CJIOBOCOYETAHWEM B UMEHUTEJIBHOM ITATEXE.

DYHKLMIO TIPHUHA/IJIE)KHOCTH BO3BEJIH B KBaZipaT. Kak 3T0 cKaXkeTcsl Ha CTelleH!
YBEPEeHHOCTH B UCTUHHOCTH YTBEPXKEeHUS?

DyHKIUIO TIPUHA/JIe)XKHOCTU Bo3Beu B cTerneHb 0.5. Kak 3To cka)keTcst Ha cTeneHu
YBEPEHHOCTH B UCTUHHOCTH yTBEPXKAEeHUs?

UncieHHOe 3HaueHMe 11eHbI CBH/IeTe/ThCTBA B Balie COBCKOM TOZIX0/ie TOBOPHUT O ...

3ABEPIIIUTE ®PA3Y
Yro o3HauaeT ¢a33uduKaLys BXOOHON epeMeHHOMN ?
Pesyneratom fedas3udukanyiv nepeMeHHOM SIBJISIETCS ...

3ABEPIINUTE ®PA3Y
OcHoBHOe oTiMuMe ajnropuT™a CyreHo OT afroputMa MaMziaHu B TOM, 4TO ...

3ABEPIINTE ®PA3Y

Yro TPONCXOIUT C BEPOATHOCTBIO BbDKMBAHKSA CXEMBI ITPHU CKpelUBaHWH, eC/TA
YMeHbIIaeTCda OXBaT CXeMbI?

Bonpocbl 3akpbimo2o muna:
CKOJIBKO COCTaBHBIX YacTell y mpaBuiia?

- OgHa
- IBe
- Tpu

- Yetslpe
YucnenHoe 3HaueHre (PyHKIUM NIPUHA/IEKHOCTH ONpejesisieT. . ..

- f1po HeueTKOro MHOXeCTBa
- UKc/o 3/1eMeHTOB HeUeTKOro MHOXKeCTBa
- CreneHb NPUHAJIEKHOCTU JIeMEHTa HEUeTKOMY MHOXXeCTBY

- O6nacTh onpe/ie/ieHNs] HEYETKOTO MHOXKeCTBa
CreneHb UCTUHHOCTU AU3bIOHKLIMY paBHa ...

- MUHUMYMY CcTeneHel UCTUHHOCTH HeUeTKUX BLICKA3bIBAHUIA.
- MAKCUMYMY cTernieHel ICTUHHOCTH HeUETKMX BbICKA3bIBAHMIA.

- Pa3HOCTH cTerieHe UICTUHHOCTH HeUeTKUX BbICKA3bIBAHUM.

CreneHb UCTUHHOCTU HEUETKOT'O OTpULlaHUA PaBHA eJWHHIe MUHYC CTE€II€Hb
HNCTUHHOCTHU HEUETKOI'O BbICKA3bIBaHMA.

-0.50tT CyMMBbI €IUHHULIBI U CTEIIEHN NICTUHHOCTHU HEUYETKOI'O BBICKA3bIBAHMUSI.

- €JUHHMLe MUHYC CTelleHb NCTUHHOCTHU HEUETKOI'O BbICKA3bIBAHUA.
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Ne 5 CreneHb MCTUHHOCTY KOHBIOHKIIMU PDaBHa ...
- MUHMMYMY CTelleHell HCTUHHOCTH HeueTKUX BbICKa3bIBaHUH.
- MaKCUMyMYy CTereHell ICTUHHOCTH HeYeTKHX BbICKa3bIBaHUM.

- Pa3HOCTH CTerleHer NCTUHHOCTH HeUeTKMX BbICKA3bIBaHHI
Ne 6 O6beguHeHre HeYeTKOT0 MHOXKECTBA U ero JJOTIOHEeHHUS] . . .

- obpa3yeT yHHUBepCaJbHOE MHOKECTBO
- SIBJISIETCS MY CTHIM MHOXXECTBOM

- He JlJaeT YHUBepCaJIbHOIO MHOXeCTBa
Ne 7 [psimasi 1ieriouKa pacCyKAeHu ...

- aHa/IM3UpyeT KOHCTAaTUPYIOILYO YacTh MpaBuia
- aHa/IM3UpyeT YCJAOBHYIO YacTb IIpaBu/a

- UCTIOMb3YeT TOMbKO BeCOBOM KO3(UIIMEHT rpaBuia
Ne 8 OO6parHas 11eroyka pacCy>KAeHUH ...

- aHa/IM3UPYeT KOHCTATUPYIOIIYIO YacThb TIpaBUiIa
- @Ha/M3UpYyeT YCJIOBHYIO YacTh MpaBuia

- ACTI0JIb3YyeT TOMbKO BeCcoBOW K03 HIeHT rpaBuia
Ne 9 TepM-MHOXeCTBO JIMHTBUCTUYECKOW TlepeMeHHOU — 370 ...

- MHOXXECTBO €€ 3HaueHUH.
- 001acTh eé onpeieneHust

- MHOKeCTBO MOAU(UKATOPOB
Ne 10 CreneHb IpHUHA/JIEXKHOCTH NIepeCceueHr 0 HeyeTKUX MHOYKECTB PaBHa ...

- MUHUMYMY cTeneHen MPpUHAAJ/IE)KHOCTHU TepeCeKaeMbIX MHOXXECTB.
- MAKCUMYMY crerneHen MPpHUHAJ/IE)KHOCTHU TepeCeKaeMbIX MHOXXeCTB.

- Pa3HOCTH cTeTieHeH MPpUHAJ/IE)KHOCTHU IepeCeKaeMbIX MHOXKEeCTB.
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