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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)

27.05.01 CnieppanbHbIe OPpraHU3al{iOHHO-TEXHUYECKHe CUCTeMbI
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
TEXHOJ/IOI'MU NCKYCCTBEHHOI'O UHTEJIV/IEKTA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IMK-1 — CnocobeH 060CHOBBIBaTh pa3paboOTKy (YHKIMOHANIBLHOW CTPYKTYPbl M BbIOOpD TIPUHIIUIIOBR
OpraHM3alM TeXHUYeCKOro, IPOTPaMMHOTO M HWH(OpPMALMOHHOTO obecrieyeHHs] TPOEKTHPOBAHUS
crietanibHbix OTC

IMK-4 — CnocobeH TPOBOAWTE MO/IETUPOBAHUE PAKETHBIX OPraHW3al[MOHHO-TEXHUUECKUX CHCTEM U
olieHUBaTh 3P PeKTUBHOCTH UX (PYHKIIMOHUPOBAHUS

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:

IIK-1

IIK-4

3HAHUA:
cocTtap/ieHre Mogenelt GyHKUMoHUpoBaHus ufenuii PKT;;

YMeHUs:

TIPUHIIUITBI TIOCTPOEHUS MO/iesiel (hyHKIIMOHUPOBAHUS U3/eJTUA PAKeTHO-KOCMUUECKON TEXHUKU
(PKT);

HaBbIKU:

HCII0/Ib30BaHUsI COBPEMEHHBIX METO/IOB pa3pabOTKK CUCTEM MOAJEP>KKH MPUHSITHS PeIleHnH,
SKCIEPTHBIX, HEHPO-CETEeBbIX CUCTEM C UHTE/IEKTYaIbHBIMU BO3MOKHO CTSIMH.

3HAHUA:
Croco0BI TOCTPOEHUST MOAerel MOUCKa U TIPUHSTHUS pelleHui;

YMeHUs:

MaTeMaTHyecKue 3aBUCHMOCTH, TI03BOJISIIOLIIEe COCTAB/IATh MaTeMaTUuecKre MO/ie/y, OMUChIBatoIIye
TIPOLIeCChI, TPOUCXOASIIHEe TIPU FKCIUTyaTalliy U3eNnuii pakeTHO-KocMudeckort TexHuku (PKT);
HaBbIKU:

BJIa/IeTh METOAAMHU COCTaB/IeHUs ¥ aHau3a mogeseit PKT a1 movicka v IPUHSATHS PeIleHuH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Ouctnunnaa TEXHOJIOTUM NCKYCCTBEHHOI'O MHTEJVIEKTA siBasieTcst AUCLUATITMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110

HarpassieHut0 27.05.01 CneyuasbHble Op2aHU3AYUOHHO-MEXHUYeCKUe CUCIeMbl.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ADPOT'NJIPOI'A30NHAMUKA.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
PAKETHbBIX CUCTEM.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH aHa/M3UPOBATh U BBISIB/ISITH €CTeCTBEHHO-HAYUHYIO CYIIIHOCTh TIPoOieM
yTIpaB/ieHus B TEXHUYEeCKUX CUCTeMax Ha OCHOBe NMpU0OpeTeHHBIX 3HaHUN



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HawnmeHoBaHHe pasfie/IoB H AUAAKTHYECKUX eHHHUL]

KYPC
CEMECTP

BCETO

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
Jleknuu
IIpakTHUecKHe
3aHATUA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

TIK-1

TIK-4

Paspen 1. Beegenue. Kparkasi HCTOpUst UCKYCCTBEeHHOrO uHTes1eKkTa (V).
OCHOBHbIE HarpaB/ieHus KCCieoBaHuii B obnactu VIV TIporpammuoe obecrieueruie
cucrem M. Pa3paboTka eCTeCTBeHHO-I3bIKOBBIX HHTep(eiicoB M MallIHHbII
niepeBof. IHTe/eKTyanbHble poboThl. MaumHHoe 3perue. O6yueHne n

4 8 camooOyuenue. Pacrio3sHaBanue 06pa3os. [Ipyrue Harpasienusi. [IpejcraBneHne
3a/1a4 B IPOCTPAHCTBE COCTOSHUM. [ToMCK B MPOCTPaHCTBE COCTOSTHUIA.
JlenykTuBHBIN BEIBOJ. BBeleHne B skcniepTHble cuctembl (3C). XapakTepuCTHKU
3C. JocrouHctBa OC. Mecto yenoseka B IC. Opranusayus 3C. Opranusanus
3HaHui. OTiune OC OT TPAAULIMOHHBIX porpaMM. OCHOBHBIE BU/IbI [€SITeNIBHOCTH
OC. Tumnel 3aga4, pemaemslie OC.

Paspen 2. Paspa6oTka 3xkcnepTHbIx cucreM. Kiaccudukaiust cucrem,
OCHOBaHHBIX Ha 3HaHUSIX. [IPIMEHHMOCTb, BO3MO)KHOCTb, OTIPaBAaHHOCTb U
pasymHocTb OC. IToctpoenrie OC. YpoBHH pazpaboTku IC. Bribop
HHCTPYMeHTa/IbHOro cpezicTBa noctpoenusi OC. TIpuobpereHne 3HaHUI OT
sKcrepToB. Becezipl ¢ akcrnepToM. B3aumogeiicTBre nonb3oBares ¢ CUCTEMON
nipuHsATHs pereHni. CpezicTBa nocrpoenus OC. IlpesicTaBieHue 3HaHUI B
WHTeJIIeKTya/IbHbIX cicTeMax. [Ipe/icTaB/ieHHe 3HaHHii C MCTIO/Ib30BaHHEeM TIPaBHIL.
TIpezcTaBieHte 3HaHMH C MOMOLLBIO JIOTHK, CEMaHTUUECKUX CeTel, (peiiMoB.
SI3BIKM TIPOrPaMMUPOBAHKS /17151 IPUIOXKeHUH B 06macti . S13bIKK HHXKeHepun
4 8 3Hanuii. [IpozyKiLMoHHbIe cucTeMsl. [IpsiMast U 06paTHast LIeMOUKH pacCy>KAeHHi.
KosddurmeHT 1oBepus Kak Cpe/iCTBO peasn3aliii Heorpe/ieleHHOCTH B 6a3ax
3HaHui. baiiecoBckuii mogxo/. MaiiivHa JIoru4eckoro BeiBoja 1 6asa 3HaHHH.
Teopema Baiteca. HeonpezieleHHOCTb, 3aK/II0UeHHast B peaKLIU Ye/IoBeKa.
KocBeHHasl Lieriouka paccy»zaenuit. [Togxog ¢ LieHaMu CBUAeTeNbCTB. BoipaboTka
3aK/T04eHusl. VIHTepBa/bHBIN BEPOSITHOCTHBIN M0AX07 K paboTe ¢
Heorpe/ie/IeHHOCThI0 B 6a3ax 3HaHui. Ha/ie)KHOCTh yTBep)KAeHUH.
Kom6unupoBaHue cBujeTenbCTB. IIpoTrBopeuns. IIpaBuia co CI0KHBIMU
YCIOBUSIMH. YCJIOBHSI CO CJIOXKHBIMH CpaBHeHHsIMU. [IpuMep BBIBOZAA.
Vicrionb30BaHUe PaCCMOTPEHHBIX METO/0B PabOThI C HEOTIPe/le/IEeHHOCTBIO Ha
TprMepax pelleHHs! KOHKPeTHbIX 3a7jau U3 06/1aCTH PaKeTOCTPOeHMSsI.

12

Paspesn 3. OCHOBBI TeOPHH HEUETKHX MHOXKECTB M HeUETKOii Toruku. Heuétkue
paccyxzenus B cucTemax MIM. OcHOBHbIe IOHSATUS TEOPHH HEUETKUX MHOXKECTB.
OrnpeienieH1ie HeUETKOTO MHOXKeCTBA. OCHOBHBIE XapaKTePUCTHKI HeUBTKUX
MHOXeCTB. OCHOBHBIe TUIIbI (PYHKLIMI TIPHHA/A/IeXXHOCTH. OnepaLyy Hafl HeU8TKMMU
MHOXeCTBaMH. PaBeHCTBO 1 JIOMMHUPOBaHHe HEUETKMX MHOXeCTB. Onepanuu
TniepeceyueHus, 06beJUHeHUs U Pa3HOCTU. AJIbTeDPHaTUBHbIE ONepaljuy repeceveHnst
1 06be/[HeHHsT HeYETKUX MHOKeCTB. HeKoTopble J0Mo/THUTe TbHBIe OTepaLiii Hajl
HeY&TKIMU MHO)XeCTBaMH. HeuéTKue oTHOIIEeHHs 1 CrI0COOBI MX 3a/laHusl.
OCHOBHbIe XapaKTePUCTUKN HEeYETKUX OTHOLIeHH. Onepanuy Ha/j He4éTKUMU

4 8 orHoweHUsIMU. Komro3uips GrHapHBIX HEUETKHUX OTHOLIeHHH. Heuétkoe
orobpaxkeHne. HeuéTKasi M IMHIBUCTHYeCKas IlepeMeHHble. OnpezieieHust.
TTpumepsl. HeuéTKue BeIMUMHBI, YMC/la U UHTepBasbl. Onepalyy Hajl HeYéTKUMHU
YKC/IaMU ¥ MHTepBaiaMy. HeuéTkue uncia u uHTepBasl B opme (L-R)-byHKLMHA.
Orneparyu Haz, HUMH. TpeyrosibHble HeUETKHIe YKC/Ia U TpareLiieBU/HbIe
WHTepBaJIbl. KOMITO3MLMsS HEYETKOrO MHOXKECTBA M HEUETKOTO OTHOLIEeHHsI. OCHOBBI
Heu8TKOM orvku. TToHsITHe HeuTKOro BbiCKasbiBaHUsl. OCHOBHBIE JIOrUYecKHe
orepanyuy ¢ HeYETKUMH BbICKa3bIBaHUAMH. JIornueckoe OTpuijaHHe, KOHBIOHKLIUS,
IM3BIOHKLINS] HEUETKMX BbICKa3biBaHMi. HeuéTkast MIMKaLust. [IpuHsATHe pelueHni
B HEUETKOM cpefie.

12

10

10

Pa3pen 4. CucreMbl He4éTKOro BbIBOJA. ba30Bast apXUTeKTypa CHCTeM HeY8TKOro
BbIBOZIa. HeuéTKue IMHrBUCTHYECKHe BbICKa3biBaHUs. OCHOBHBIE STarbl HEUETKOro
BbIBoa. PopmupoBanue 6a3bl npaBui. Paz3udukarys. ArperupoBaHue.
AxtuBn3anyst. Akkymymsinust. Jedassudukanus. Mertog tieHTpa TspkecTd. MeTog,
LieHTpa nowaAu. MeToz 1eBoro/npaBoro MoaibHoro 3HayeHus. [lpoekTuposanue
6a3bl HEUETKMX TIPABU/T HA OCHOBE YMC/IEHHBIX JAHHBIX. OCHOBHBIE a/ITOPUTMBI
HeuéTKOro BeiBoga. AnroputM Mamzanu. Anroputm Cyreno, Ilykamoro, JlapceHa.
TTpuMepBI KCIIOTB30BAHUST CHCTEM HEUETKOTO BbIBOAA. IIprMep pa3paboTKH cHCTeMBbI
HEUETKOro BbIBOJA B MHTEPAaKTHBHOM pexkume. [Ipimep pa3paboTKH CHCTEMBI

4 8 Heuy8TKOro BbIBO/JA B PeXKMMe KOMaH/IHO# cTpoku. HeuéTkast Knactepusanysi.
IMocTaHOBKa 3a/jaui HEYETKOTO K/IaCTEPHOTO aHanu3a. AJITOPUTM pelLleHHs 3aa4uu
HeUETKOM KJIaCTepU3aLui MeTOA0M HeusTKIX C-CcpeiHUX. IIpuMep pelieHust 3afiaun
B KOMaH/IHOM peKMMe U C UCTOo/b30BaHHeM rpaduyeckoro uHTepdeiica. PereHne
3a/lauy Orpe/ie/IeHHs UMC/a K/IacTepoB I HeusTKOM Kiactepusaluu. OCHOBbI
HeuéTKMX HelpOHHbIX ceTeil. O61iast xapakrepuctka ANFIS — afjanTHBHBIX CHCTEM
Helpo-HeuéTKoro BeIBoJA. IIoHATHe HeWPOHHOM CeTH 1 OCHOBHBIE eé
XapakTepUCTHKU. MOpu/Has CeTh KaK aJlanTHBHas CUCTeMa HeMpPO-HEeYETKOro
BbIBOZiA. [IprMepb! pa3paboTKy cUCTeM HEeUETKOTO BbIBOZA. Pa3paboTka cucteM
HeuéTKOro BbIBoga Mamzanu, CyreHo 1 CHCTeMbl HeHPO-HeY&TKOro BbIBOAA
(ANFIS), Ha OCHOBe YHC/IEeHHBIX JJAHHBIX.

20
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Paspen 5. . 'enernueckue aaropuTMbl. OCHOBHBIE TIOHSITHSI TeHETUYE CKUX
anroputMoB. Kiaccnueckuii reHeTHueckuii anroput™. VumrocTpanyst BBITIOTHEeHUS
K/1aCCMYEeCKOro reHeTHUeCKoro anroputma. KozuposaHue napaMeTpoB 3a/jauv B

4 8 reHeTHUeCKoM aaroputme. OCHOBHasi TeOpeMa O FeHeTHUeCKHUX airOpPUTMaXx.
MopuHKaLHHi K/1acCHUeCKOro reHeTHUeCKOro anroputMa. MeTozipl CeneKLyu.
Ocobble TIpoLieypbl PenpoAyKLMH. [eHeTHYecKKe orepaTopbl. MeTozbl
KoAMpoBaHusl. MaciurabupoBanure GyHKLMK npycnocobneHHocTd. [eHeTHueckue
aITOPUTMBI /11 MHOTOKPUTEPHA/IbHON ONTHMU3aL|H.

10

10

10

4 8 Paspen 6. Mopaens HelipoHa. IIpocToii HelipoH. CTpyKTypa U (yHKLIMOHMPOBaHHe
OUHOYHOT'O HEﬁpOHa. q)yHKL[l/IH dKTHUBAL[H. EAI/IHI/I‘-IHEIH C )KECTKUM OrpaHuyeHueMm,
CUrMOMZa/IbHasl U IMHelHasl (DYHKLWK akTUBaLK. HelpOH ¢ BeKTOPHBIM BXOZIOM.

6

10

10
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ApxurekTypa HelipoHHBIX ceTeld. OfiHOC/IOMHBIE ceTH. MHOroc/noitHble ceTd. CeTn ¢
MpsIMO¥i Mepezjaueli curHasa. Bo3aMo)XHOCTH 1 06/1aCTH TPUMeHeHH st HeHPOHHBIX
ceteid. TeXHOIOTHs peLlieHyst 3a/jauk C UCII0/Ib30BaHUEM HelipoHHO# cetr. Buibop
apxuTeKTypbl. MHMIMam3aLus napamerpoB. OByuenre ceTH. MCIionb30BaHUe CETH.

Paspen 7. . IlepcenTpoHb! M IMHeHHBbIE CeTH. ADXUTEKTypa IepcenTpoHa. Mozens
riepcenTpoHa. ITporelypel HACTPONKHM rapamMeTpoB. Pasjensioias TMHUS.
OrpaHuueHHe TUHeHHOM pa3fenumocTi. [1peojjosieHre orpaHUYeHus TMHeHHON
pasgemmmMoctd. ObyueHue ¢ yuuresneM. ['eomeTpuyeckas HHTepIIpeTaLys poLiecca
o6yuenust. [Ipumep MCIIOb30BaHMUS MEPCENTPOHA. APXUTEKTYpa JTMHEHHOI ceTH. 10 4 2
Co3zianre Mojienu JMHeliHo# cetn. OByueHue MMHeiHOH ceT. [eomeTprueckast
MHTepIIpeTaLys nporecca o6yuenusi. [ToepxHOCTh ommboK. ITocTpoeHue
MOBEePXHOCTH OIMO0K. OrpaHuYeHHst BO3MOKHOCTeH /inHeiHoM cetu. [Ipumep
WICII0/Ib30BaHNMS JIMHEHHOM ceTu.

10 10

Paszpen 8. PaguanbHble 6a3ucHbIe ceTH. Mogesb HeiffpoHa M apXUTeKTypa CeTH.
DYHKIMS aKTHBALMK pajjia/ibHoOro 6asucHoro HeiipoHa. [Tapamerp
4yBCTBUTEBHOCTU HelipoHa. Co3/iaHue ceTH. PajuasbHast 6a3ucHast CeThb C Hy/IeBOH
oumbkoit. ViTeparinonHas npoueaypa ¢hopMupoBanus cetd. IIpuMep MCIOnb30BaHus
cetu. VicceioBaHe BIMSHUS ITapaMeTpa YyBCTBUTE/IbHOCTH HelpOHa Ha
pesysnbTarsl paboTbl ceT. POPMUPOBAHHE MaTPHULbI BECOB MEPBOTO CJIOS.
PexoMeH/jaL{uK 0 BLIOOPY MapamMeTpa UyBCTBUTEILHOCTH HEHPOHOB CeTH. 18 8 4
PerpeccroHHasi HeHPOHHast CeTb. ApxuTeKkTypa ceTd. OcobeHHOCTH
¢yHKIMOHMpOoBaHKsl. POPMHUPOBaHKe MaTPHULIbI BECOB MepBoro cy1ost. [Ipumep
UCII0/Tb30BaHNsl. BeposTHOCTHast HeHpOHHasi CeThb. APXUTeKTypa ceTH. OcobeHHOCTH
¢yHKIMOHMpOBaHKsl. POPMUPOBaHKe MaTPUL{bl BECOB NIEPBOTO C/IO0S1.
DopMHUpPOBaHKe MaTPULbl BeCOB BTOporo c/1osi. LieHa ommbky KiaaccuduKaLym.
ArnpuopHasi BeposTHOCTb. DYHKLIMS TJIOTHOCTH pacripe/ie/ieHHsi BepOSTHOCTH.
Mertop, ITapueHa. ITpumep 1crnonb30BaHus CeTH.

10

10 10

Pa3pen 9. Camoopranusyromuecsi HeiiponHsle ceTH. Croit KoxoHeHa.
Apxutektypa cetd. OcobeHHOCTH (QyHKIIMOHMPOBaHUs ceTH. TexHoOrUst 00yyeHuns
6e3 yuuressi. [Ipumep ucrnonb3oBanusi. Kapra KoxoHeHa. ApXUTeKTypa CeTH.
Ocobennoctu. Toronorust KapThbl. HpHMOyFOHBHaH, TeKcaroHa/ibHagd CeTKU U CeTKa
€O C/Iy4aidHbIM PacronokeHneM y3/10B. PYHKIWM 1S pacuéTa pacCTOSTHUIA MeXy

8 y3/1amu ceTKu. TToHsATHe OKpeCTHOCTH HelipoHa-niobeauTesns. eomeTpuueckas 17 9 3 6 8 10

WHTeprpeTauus nporecca o6yueHus. CBsi3b KOOPAWHAT LIEHTPOB K/IaCTepPOB B
TIPOCTPAHCTBe BXOZIOB C MaTpurieii BecoB. I1puMep HCI0/1b30BaHUs OAHOMEPHOM
kapThl KoxoHeHa. ITpuMep Hcro/nb30BaHuUs iByMepHO KapThl KoxoHeHa. LVQ-cetH.
ApxurekTypa cetd. OcobeHHocTH. Co3zjaHue ceTd. IIpuMep UCMO/Ib30BaHUs CETH
/151 PeLLeHus IMHeHHO-Hepa3/ie Mo 3a/jau.

10

Paspen 10. PekyppeHTHbIe HelipoHHbIe ceTH. CeTr D/IMaHa. ApXUTEKTypa CeTH.
Hanmuue O6paTHOI‘;l CBA3U. le/IMep PpelleHns 3a1auy C UCII0/Ib30BaHueM CeTH

MaHa. IT 'MbI yeHueM 'TH, BbI3BAaHHbIE HAa/ITUUHEM THOM CBSI3H.
8 OnmaHa. [Tpo6emsl ¢ 06yueHrneM CeTH, BbI3BaHHbIE HalMUKeM 06paTHO# CBsI3 14 6 2 4 8 10

Ceru Xondunga. Apxurekrypa cetd. Oco6eHHOCTH (QyHKLMOHMPOBAHHUSI.
AtTpakTopbl. O6béM namsTy cet. OmnpeiesieHre MaTpPULIbI BECOB U3 06ydaroIux
[AaHHBIX. Hpumep HWCII0/Ib30BaHUsI CeTU.

10

Pa3paen 11. IIlpumeHeHne HeHPOHHBIX ceTeil. [Ipo6ema nepe- 1 HeZOOOyUeHHs
HeﬁpOHHbIX ceTei. ,Z[I/laI‘HOCTI/lKa U UCTIpaBJIeHUE. KOHTpDI’ILHOE U TecTupymolye
MHOeCTBa. AJIropiuT™M 06paTHOTO pacrpocTpaHeHus omMOKU. MaciuraGupoBanye
naHHbIX. IIpe- 1 ocTo6paboTKa JaHHbIX. VICMo/b30BaHKe perpecCMOHHOIO aHa/I3a

8 BXO/JHBIX U L|e/IeBbIX 3HAUEHUH /7151 OL|eHKHU KauecTBa 00yueHus cetu. [Ipumep 18 10 4 6 8 10

aHa/IM3a TIpH pellleHkH 3a/laul perpeccuy. JJeTanbHOe paCCMOTPEHHe PelleHHst
3a/lauM pacrio3HaBaHUsI C UCIIONb30BaHUEM JIBYXCIOWHOW HelPOHHOM ceTH. dopmar
MaTpHLibl BXOJ0B U LieJIeBOM MaTpuiibl. BeI60p umc/ia HeMpOHOB MO C10siM. DTaribl
niporiecca o6yueHns cetu. OrieHKa KauecTBa paboThl CeTH.

10

Bcero 3a 8 cemecTp 144 68 34 34 76 100

100

Bcero no gucuuninHe 144 68 34 34 76 100

100

3.2. AyAuTOPHBII NPAaKTUKYM

Ne
n/n

Homep u
HauMeHOBaHHe
pa3jesna JUCIUIIUHBI

Tema MPAKTHYE€CKOr'o 3aHATUA

Oo0nemMm,

ayp.
JacoB

Pa3pgen 2. Pa3paboTka
9KCTIepTHBIX CUCTEM.

Pa3pabotka 0a3bl 3HaHUH /151 pellieHys HeopMaJTu30BaHHOM 3a/aun
C IOMOLLK MPOAYKIIMOHHOM CUCTEMBI, UCIIO/b3YIOLEeM

ko3 dureHT 1o0BepHs pH paboTe ¢ HeoTpe/e/IeHHOCTHIO.
Pa3paboTka 6a3bl 3HaHMI [/ peliieHust HehopMaTi30BaHHOM 3aaun
C TIOMOLIIBI0 BEPOSITHOCTHOM peas3alyi SKCIIePTHON CHCTEMBI.
(BaiiecoBckuii mozaxos.) Pa3paboTka 6a3bl 3HaAHWH A/1s1
TIPOAYKITMOHHOM CUCTEMBI, UCIT0/b3YIOIeN NHTePBaIbHbBIN
BEPOSITHOCTHBIN MOAX0/] K paboTe ¢ Heonpe/ie/ieHHOCTEIO.

Pazgen 4. CucreMbl
HEeUETKOI'0 BIBOZA.

Anroputmv Mampanu. Anroputm CyreHo. [IpuMepsl UCTIOB30BaHUS
CHCTeM HeuyéTKOro BbIBOZA. IIprMep pa3paboTKy CHCTeMbI HEYETKOTO
BBIBOZIa B MHTEPAKTUBHOM peskrMe. [IpriMep pa3paboTKu CUCTeMbI
HEYETKOTO BbIBOJIA B peXkKUMe KOMaH/HOM CTPoKH. Pa3paboTka
CHCTeMbl HeUETKOTO BbIBOZIa Mam/laH! M CUCTeMbl HEUETKOTO BBIBOJA
CyreHo Ha OCHOBe YHC/IEHHBIX JJaHHBIX C UCIIO/Ib30BaHUEM
rpaduyeckoro uHTepdeiica.

Pa3paboTka crcTeMbl Helpo-HeuéTKoro BeiBozia (ANFIS) Ha ocHOBe
YHMCJIEHHBIX JaHHBIX C UCTI0Mb30BaHUeM Ipaduueckoro UHTepdeiica.
PemieHue 3a/jaui HeUETKOM KlacTepy3allii MeTOZ,0M HeUETKHX C-
CpeJHUX B KOMaHAHOM PeKuUMe U C UCI0/b30BaHKeM rpaduyeckoro
unTepdetica. PerieHue 3a/1aum ornpeziesieHNst YKcC/ia KJIaCTepOB JJist
HEeU8TKOM K/IaCcTepu3aLjii.

Pa3paboTKa cUCTeMbI HEUETKOTO BBIBO/IA /I/IsST YTIPABIeHUsS

7

29001




[IBIDKEHHEM JIeTaTe/IbHOTO arfapara B TPeEXMepHOM MOCTaHOBKe
cpenctBamMu Martab.

Paspern S. . PerieHuve 3asau ¢ MOMOLLBIO FEHETUYECKOTO aJITOPUTMA B PEKUME
5 |I'enetnueckue o o 2
rpacuyeckoro uHTepdeiica 1 C UCMOIb30BaHHUEM KOMaHAHOUW CTPOKH.
aTOPUTMBL.
Paszen 7. . CuHTe3 nepcenTpoHa. I/IHHuHaJ}mzium{. O6yuenue. PeltieHue 3aaun
knaccuukanyu. CuHTe3 mMHelHON cety. MIHUIManu3anysl.
6 |[IepcenTpoH®! 1 2
HHERHBIE COTHL O6yuenwue. TTocTpoeHHe TOBEPXHOCTU OIIUOKU. ['eoMeTpruecKast
WHTepIIpeTays 1poLecca 00ydeHwsl.
PasivanbHas 6a3ucHasi CeTh C 3a/]JaHHON OITMOKOM. PeltieHue 3a/aun
anmpokcuMaruu GyHKUWH. ViccienoBaHue 3HaUeHUs TapaMeTpa
B/IMSIHUS Ha pe3ysbTaThl paboThl ceT. PerpeccroHHast CeTb.
v Pasgen 8. PaguanbHele (PellieHue 3a/jaun anmnpokcuMaruu pyHkimu. Mccnegopanve 4
0a3vcHbIe CeTH. 3HaueHHs TIapaMeTpa BUSHUS Ha pe3y/bTaThl paboThl CEeTH.
BeposiTHoCTHast ceTh. PelieHuie 3a7iaum KiacCuUKaiym.
VccneoBaHrie 3HAUEHUS apamMeTpa BAUSHUS Ha Pe3y/IbTaThl PAOOTHI
CeTHu.
Pazpnen 9. OpmHomepHas KapTa KoxoHena. Cunte3 cetr. Obyuenue. PerieHue
8 |CamoopraHusyrommecs|3afaun Knacrepusanuu. [IsymepHas kapra Koxonena. CuHTes ceTu. 6
HelpOHHbIE CeTH. O6yuenue.PeiiieHue 3a/1auv KJacTepU3alivu.
Pazpnen 10. Cetn Dnmana. Cunre3 cetu. OOyueHue. PellieHue 3a/1aui perpecCh.
9  |PekyppeHTHBIe Cetu Xondwunzga. Cunres cetn. OOyuenne. Pemienue 3aaun 4
HelpOHHLIE CeTH. pacrno3HaBaHUs
PernieHve 3a/1auu pacro3HaBaHusl 00pa3a ¢ UCTOIb30BaHUEM
Pazpen 11. JIBYXCJIOWHOW HeHPOHHOM ceTH. BbIOOp apXUTeKTyphI CeTH.
10 |I[IpumeHeHue OGyuenne. AHasmu3 paboTel. PeltieHure 3aaun perpeccuu ¢ 6
HelPOHHBIX CeTel. WCTO/Ib30BaHNEM HEMPOHHOM CeTH MPsIMOT0 pacipoCTpaHeHHs
curHasa. Beibop apxurektypsl cetu. OOyueHue. AHanu3 paboThI.
Bcero 3a 8 cemecTp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep n O0Bem,
HauMeHOBaHNe Copep)kaHue yueOHOro 3aaHus
n/n 4acoB
pa3jesna JUCIUIIUHBI
[ToaroToBKa K BOCOPHSATHIO JIEKLMOHHOIO MaTepuasa, CBsI3aHHOTO C
HCTOpHelN UCKYCCTBeHHOro uHTtesuiekra (M), OCHOBHBIMU
HarpaB/IeHUsIMU UCCIefoBaHui B o6mactu UU. TIporpaMmMHBIM
1 obecnieuerrieM cricteM M. Pa3paboTKol eCTeCTBEHHO-S13bIKOBBIX 2
rHTep¢eiicoB ¥ MallIMHHBIM TepeBoJoM. VIHTe/lIeKTyaibHbIe
po6oTel. MammvHHOe 3peHre. O0yueHre ¥ caMoo0ydeHue.
PacniozHaBaHue 06pa3oB.
Pazgen 1. Beegenve.  |[ToaroroBka K BOCIPHUATHIO JIEKIIMOHHOIO MaTepyasa, CB3aHHOIO C
W3J/I0KEHUEM CJIeAlyoLMX Borpocos: [IpescraBnenye 3ai1ad B
TPOCTPAHCTBe COCTOSTHUM. [TOMCK B TTPOCTPAHCTBE COCTOSTHUM.
2 [enykTrBHbIM BbIBOA. BBeneHue B skcriepTHbIe cuctemsl (3C). 4
Xapakrepuctuku OC. [JoctonHcrea C. Mecto yenoseka B IC.
Opranuzauys IC. Oprann3auus 3HaHuid. Otmnune OC oT
TPaJULMOHHBIX ITporpaMM. OCHOBHBIe BUABI JesiTesibHOCTH OC.
Tunel 3agau, peiiaemsie IC.
Pazpen 2. Paspabotka |[TogroroBka K BOCHPUSITHIO JIEKLMOHHOTO MaTepHara, CBI3aHHOTO C
9KCTIepPTHBIX CUCTEM.  [U37I0’KeHHeM C/IeAYIOINX BorpocoB: Kaccudukaiys cucrem,
OCHOBaHHBIX Ha 3HaHUsX. [[pUMeHUMOCTb, BO3MOXKHOCTB,
3 onpaBAaHHOCTb ¥ pa3yMHOCTh JDC. ITocTpoenue OC. YpoBHU 2
pa3pabotku 3C. BbI60p HHCTPYMEHTA/TBLHOTO CPe/ICTBA TIOCTPOEHUS
9SC. [IpuobpeTeHue 3HaHUI OT IKCTIepPTOB. becepl ¢ 3KcriepToMm.
BsaumMogelicTBHe Tob30BaTe sl C CUCTEMOM MIPUHATHS pelleHui.
4 IToAroToBKa K MpaKTHUeCKUM 3aHATHsAM: Pa3paboTka 6a3bl 3HaHUIMA 4
IS peltieHust He(hOpMaTi30BaHHOM 3a/]audl C TIOMOII[BIO
TIPOAYKLMOHHOW CUCTeMBI, UCIT0/Ib3Y10Lel KO3 (ULIeHT JoBepUs
nipu pabote c Heompe/esieHHOCTLIO. Pa3paborka 6a3bl 3HaHUH 115t
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peliieHHst HehOpMaTM30BaHHOM 3a/]au¥l C TIOMOII[BIO BEPOSITHOCTHOU
peanu3aluu 3KcrepTHoi cucteMsl. (baiiecoBckuii moaxoz,.)
Pa3paboTka 6a3bl 3HaHWH AJ1s1 TPOAYKIIMOHHOUN CUCTEMBI,
WCTIO/B3YIOIIel MHTepBa/TbHbIN BePOSATHOCTHBIN TIOAXO0[ K paboTe ¢
HeoTIpe/|e/IeHHOCTHIO.

Pazgen 3. OcHOBBI
TEeOPUU HeUBTKUX
MHOKECTB U HEeUETKOU
JIOTUKH.

[ToaroroBKa K BOCIPUATHIO JIEKLIMOHHOTO Marepyasa, CBI3aHHOIO C
W3JI0KeHHEeM CJie[[yIoI{UX BONpocoB: HeuéTkue paccyKaeHus B
cuctemax VI. OcHOBHBbIe MOHATHUS TEOPHUH HEUETKUX MHOKECTB.
Onpezenenne HeUETKOTO MHOKeCcTBa. OCHOBHbIE XapaKTePUCTUKU
Heu8TKUX MHOXKeCTB. OCHOBHBIE TUITHI (DYHKIMIA TIPUHA/IJIE>KHOCTH.
Omnepatyu Hafl HEUETKUMH MHOXKeCTBaMu. PaBeHCTBO 1
JIOMMHMPOBaHNe HEYETKUX MHOKeCTB. Omeparjuu rnepeceyeHus,
00beIMHEeHNs ¥ pa3HOCTH. AJTETepHaTUBHBIE OTIepaLiiy TiepecedeHust
Y 00beJUHEeHNST HEYETKUX MHOXKeCTB. HeKoTopbIe 0MOTHUTE/TEHBIE
orepalyy HaJj HeYTKUMH MHO)KeCcTBaMU. OCHOBBI HEUETKOM JIOTHKHU.
[NonsiTe HeYETKOTO BhICKA3bIBaHUsA. OCHOBHBIE JIOTHYECKUe
oTiepalyy C HeUETKUMU BbICKa3bIBaHUSIME. JIorHyeckoe OTpHUIjaHuE,
KOHBIOHKIIUS, TU3BIOHKIIUS HEUETKUX BbICKa3biBaHUM. HeuéTKast
UMIUIMKalus. [IpuHATHe pelleHui B HeUETKOU cpe/e.

[ToaroroBka K BOCIIPUATHIO JIEKLJMOHHOTO Marepuasa, CBI3aHHOTO C
U3J/I0KEHUEM CJIeAlYIOLMX BOIpocoB: HeuéTkue oTHOLIEHUS U
croco0bl ux 3afaHusi. OCHOBHbIE XapaKTePUCTUKH HEUETKUX
oTHoleHud. Ornepalyy HaJ, HEYETKUMH OTHOIIeHHsIMU. KoMrosuiiys
OMHApHBIX HEUETKUX OTHOILIeHuH. HeuéTkoe otobpaxkeHue. Heuétkast
Y JIMHI'BUCTHUYeCKas nepemeHHble. Onpesesnenys. [Ipumepsr.
HeuéTkre BeqIMuvHEL, 4Kc/ia ¥ MHTepBasbl. Onepanyu Haj
HEYETKUMHU UMC/IaMU U uHTepBaiamu. HeuéTkue uncia U MHTepBasbl
B ¢opme (L-R)-dyHkuuii. Onepariuu HaZ, HUMU. TpeyroyibHble
HeuéTKHe yucjia U TpareLnyeBrUjHble UHTepBasbl. Komnosuiys
HEUETKOI0 MHOXKECTBA U HEUETKOI'0 OTHOLIIEHUS.

[ToaroroBKa K BOCIPHUATHIO JIEKLIMOHHOTO Marepuasa, CBsI3aHHOTO C
W3JI0KeHUEM CJIe[[yIOLUX BOPoCcoB: OCHOBBI HEUETKOU JIOTUKH.
[NonsTHe HeuéTKOTO BhICKA3biBaHUsA. OCHOBHBIE JIOTHUECKUe
oTiepalyy C HeU8TKUMH BbICKa3bIBaHUSIME. JIornyecKkoe OTpHULjaHue,
KOHBIOHKIIUS, TU3BIOHKIIUS HeUETKUX BbICKa3biBaHUM. HeuéTKast
umIUMKaLusi. [IpuHsTHE pellleHuil B HEUETKOM cpege.
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Pazgen 4. CucreMbl
HEeUYBTKOI0 BBIBOZA.

[TogroroBka K MpakTUYeCKUM 3aHATHSM, CBSI3aHHBIM C U3y4YeHHEeM
crefyrolux Bonpocos: OCHOBHBIE a/ITOPUTMBI HEUETKOI'O BBIBOZA.
AjroputMm Mampanu. Anroputm CyreHo. IIprMeps! UCITI0/Ib30BaHUSA
CHCTeM HeuéTKoro BbiBoga. [Ipumep pa3paboTKy CUCTEMbI HEUETKOTO
BBIBO/]a B MHTEPAKTUBHOM pexxuMe. [Tpumep pa3paboTKy CUCTEMBI
HEeUu&TKOI'0 BbIBO/|A B PeXKMMe KOMaH/[HOMN CTPOKHU.

TToAroToOBKa K MpaKTHUeCKUM 3aHSITHSAM, CBSI3aHHBIM C H3yUeHHeM
CJ/IeYIOIUX BOMPOCOB: Pa3paboTKa CHCTeMBbI HEUETKOTO BBIBOA [JIsT
yTIpaB/IeHUs IBWKEHUEM JIeTaTe/IbHOTO arrapara B TpeXMepHOH
IIOCTAHOBKe cpecTBaMu Marab.

[ToaroroBKa K BOCIIPUSITHIO JIEKIJMOHHOTO Marepuasa, CBI3aHHOTO C
W3J/I0’KEHUEM CJIeAYIOLMX BONPOCOB: ba3oBas apxurekrypa cuctem
HEYETKOro BbiBOZla. HeuéTKre TMHIBUCTUYECKHE BbICKA3bIBAHUSI.
OCHOBHBIe 3Tarbl HEUETKOTO BhIBoZa. DopMUpoBaHue 6a3bl MPaBUIL.
dazzudukaims. ArperupoBanue. AKTUBHU3aIUst. AKKyMYJISIIVSL.
Hedazsudukaiys. MeTop LieHTpa TsbkecTu. MeTog, LieHTpa IJI0LLa/u.
Mertop neBoro/rpaBoro MoziabHoOro 3HaueHus. [IpoektrupoBanue
0a3bl HEUETKUX MTPABU/I HA OCHOBE UHCJIEHHBIX /JAHHBIX.

IToaroroBka K rpakThueCKUM 3aHSITHSIM, CBI3aHHBIM C U3yYeHUEM
ClelyroLX BOorpocoB: [IprMepsl pa3paboTKH CUCTEM HEUETKOTO
BbIBO/Ia. PazpaboTka crcTeM HeYéTKOTO BbIBojja Mamjanu, CyreHo u
CUCTeMbI Helipo-HeuéTkoro BeiBozia (ANFIS), Ha 0CcHOBe UMCIeHHBIX
JIaHHBIX.

12

Pa3nmen 5. .
TI'eneTnueckue
aJITOPUTMBI.

IToAroToBKa K TpakKTUYeCKUM 3aHSITHSM, CBSI3aHHBIM C U3yUeHHUeM
C/Ie/TyHOIUX BOTIPOCOB: PeriieHre 3a/1au C TIOMOIIIBIO0 TeHETHYECKOTO
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asropuTMa B pexkume rpaduueckoro naTepdetica u ¢
WCII0/Tb30BaHNEM KOMaH/JHOU CTPOKH.

[ToaroToBKa K BOCIPUSATHIO JIEKLIMOHHOTO Marepuara, CBsI3aHHOTO C
W3/I0KEHUEM CJIeAYIOLMX BONpocoB: Mogenb HelipoHa. [IpocToi
HelipoH. CTpyKTypa U GyHKI[MOHUPOBaHKWE OJJMHOUHOTO HeMpOHa.
OyHKIYS akTHBaUWu. EfuHNYHAs € KECTKHUM OrpaHUYeHHeM,
cUrMou/janbHasl ¥ TuHelHast GyHKMY akTHBanyu. HellpoH c
BEKTODHBIM BXO/IOM. APXUTEKTypa HEMPOHHBIX ceTeil OHOC/IONHbIE 4
ceTu. MHorocotiHble cety. CeTH C MPsSIMOM Mepefiaueil CUTHaIa.
B03MO>XXHOCTH 1 06/1aCTH TIPUMeHEeHUsT HeHPOHHBIX CETeH.
TexHoIOTHS pelieHus 3alauy C UCTI0/Th30BaHNEM HeHPOHHOU CeTH.
Bribop apxurtekTypbl. HuIManm3anus napametrpoB. ObyueHre ceTH.
Vcnonb30Banue cetu

Paszpen 6. Mopenb

13 N
HelpoHa.

[ToaroToBKa K mpakThUyeCcKoMy 3aHsiTHIO: CUHTe3 mepCcenTpoHa.
Pazgen 7. . Muurmanu3saims. O6yuenue. PeiieHue 3a/jaun KiacCuUKaiyu.
14 |IlepcenTpoHSbI U CuHre3 nmuHeiHOW cetu. Vanmanu3anus. Obyuenue. [Toctpoenre 6
JIMHEeHbIe CeTH. MOBEPXHOCTH OLIMOKH. [eoMeTpHueCKasi HHTEpPIIPeTalys Ipoliecca
00yueHusI.

[ToAroToBKa K MPaKTUUeCKOMY 3aHSTUIO: PasvanbHast Oa3ucHas ceTh
C 3a/laHHOM OIIMOKOM. PellieHue 3a7iauu anmnpoKCUMAaLy (YHKLIHH.
VccneoBaHrie 3HAYEHUs TapamMeTpa BIAUSTHUS Ha Pe3y/IbTaThl PaOOTHI
Pazpen 8. PaguanbHele (ceTu. PerpeccroHHasi ceTh. PellleHue 3a7auu annpoKCUMaLyy
0a3ucHbIe CeTH. (dyskuyu. ViccnenoBaHue 3HaUeHUs MapaMeTpa BAVSIHUS Ha
pe3y/kTaThl paboThl ceTH. BeposiTHOCTHAs ceTh. PellieHye 3ajaun
knaccudukauu. ViccienoBanye 3HaueHUs rapaMeTpa BAUSHUS Ha
pe3y/bTaThl PabOThI CETH.

15 10

[TogroroBka K npakThyeckomy 3aHsATHIO: OgHOMepHas KapTa
Pa3pen 9. Koxonena. CunTte3 ceti. OOyueHue. Perienne 3agauu

16 |CamoopraHusytolyecs Kiactepu3aluu. [1oAroToBka K mpakTUYecKoMy 3aHsaTHiO: [IBymepHasi| 8
HEeMpPOHHBIE CeTH. kapra Koxonena. Cunre3 cetu. OOyuenue. PelieHve 3a/jaum
K/laCTepU3ariyu.

Pazpen 10. [ToaroroBka K mpakTHuyeckomy 3aHsaTHIO: Cetr DiMaHa. CUHTe3
17 |PeKyppeHTHbIe cetr. OOyuenue. Pemienue 3agaun perpeccur. Cetu Xormduaa. 8
HEWPOHHBIE CEeTH. Cunre3 cetu. Obyuenue. PerieHue 3a/1auul pacrio3HaBaHusI.

IToaroroBka K rpakTUYeCKOMY 3aHATUIO: PellleHne 3afaum
pacrio3HaBaHust 00pasa C UCI0/Ib30BaHUEM JIByXC/IOMHOM HeHPOHHOMR
cetu. Boibop apxutekTypbl ceT. O6yueHue. AHamu3 paboThI.
PerieHue 3ajaur perpeccuu C UCI0Jb30BaHUEM HEMPOHHOW CeTH
MIPSIMOTO PaclipoCTpaHeHusi CUrHasa. BIOoOp apXUTeKTyphI CeTH.
O6yuenue. AHanu3 paboTHI.

Pazpen 11.
18 |IIpumeHeHue
HelpPOHHBIX CeTeil.

Bcero 3a 8 cemectp 76

4. OPMbI KOHTPO/J/IA OCBOEHHA JUCIIUIT/IMHbI

CEMECTP HEJE/IM CEMECTPA

1 2 3 4 5 6 7 |8 9 |[10f 11 12 13 14 15 |16 17

Ot4. |Otu. no|OTu. o Oru. Otu. | OT4. | OTu. | OTU. Bonp.dud.3au,
8 TeKl om | m3 | m3 P TeRK | o [P TR o3| o 113 | o 113 o 113 /P b, 3au.

a~]

YcnoeHble 0003HauEHUS:
o JIP — aparHOCTHUeCKasi paboTa;
e TekK — BOMpOCHI /151 TEKYILETO KOHTPOJIS;
¢ Oru. no 13 — oTyeT no nNpakTUUeCKOMY 3a/|aHHIO;
e Bonp./lud.3au — Bonpocs! K guddepeHIIpOBaHHOMY 3aueTy;
o mud. 3au. — quddepeHIMPOBaHHbBIN 3aueT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UAarHoCTUYecKas pabora;
e BOIMPOCHI /|/Is TEKYIIETO KOHTPOJIS;
e OTUYeT MO0 MPaKTUUeCKOMY 3a/]aHHI0;
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e BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHLIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Heliponnsle cetu B Matlab. CIT6.BT'TY "BOEHMEX" um. []. ®. Yctunosa, 2017, 38 3k3.

2. . Cucrembl uckyccreeHHoro untemiekra. CI16.6I'TY "BOEHMEX" um. []. ®@. YctuHoga, 2015, 50 k3.

3. A. A. Macnog. . T'enetnuecknii anroputm B MATLAB. CII6.BI'TY "BOEHMEX" um. 1. ®@. YctrHOBa,
2014, 30 3ks.

4. A. Tlerar. . HeuéTKoe MozenrpoBanue u yrpaeaeHre. M.: BMIHOM. Jlaboparopus 3Hanuid, 2012, 19 3Kk3.

5. C. [I. IIToB6a. . [TpoeKTUpOBaHHe HEUETKUX CUCTeM cpesicTBaMu MATLAB. M.: Topsiuast TUHYS-
Tenekowm, 2007, 30 3k3.

6. T. A. T'aBpusioBa, B. @. XopoueBckuid. . ba3el 3HaHuMi HTe/IeKTyanbHbIX cucteM. CII6.: Turep, 2001,
20 k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
1. B. C. Meggsezes, B. I. [TorémkuH. . Heiipontsie ceti. MATLAB 6. M.: IMAJIOI-MU®U, 2002, 2 3k3.
5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCS.

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

1. https://avidreaders.ru/read-book/nechetkoe-modelirovanie-v-srede-matlab-i.html — Yurarh 6ecriiatHo
kuury "HeueTkoe mopenuporanue B cpege MATLAB u fuzzyTECH" - JleoHeHKOB AJieKCaH[p;
2. https://lib-bkm.ru/13784 https://yadi.sk/d/77pH8hv13UDost.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMalioHHbI# TOpTaa IpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Matlab 2015a SP1;
2. Microsoft Windows.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

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

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Matlab 2015a SP1;
2. Microsoft Windows.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'MU NCKY CCTBEHHOI'O UHTEJIVTIEKTA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TEXHOJIOTUNA UCKYCCTBEHHOI'O MHTEJUUVIEKTA sBrseTcss AUCLIATTMHON
yacTH, opMupyeMoii ydacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKY T10
HaripasJieHHt0 27.05.01 CneyuanbHble Op2aHU3AYUOHHO-MeXHUYecKue cucmembl. [JUCUUTI/IMHA peannu3yeTcs Ha
tdakynerere A PaketHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoir Al
PAKETOCTPOEHMUE.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1 CriocobeH 000CHOBBIBaTh pa3paboTKy (HYHKIMOHAIBHOM CTPYKTYPhI M BBIOOD MPUHIMIIOB OPraHU3al[uu
TeXHUUYECKOro, TPOrPaMMHOT0 ¥ UHGOPMAIIMOHHOTO 00eCcrieyeHus MPOeKTUPOBaHus crieruaabHeix OTC;
[TK-4 CrniocobGeH MpOBOAUTHL MOJeIMPOBaHUEe PAKeTHBIX OPraHW3aljMOHHO-TEXHUYEeCKHX CUCTeM W OLeHWBAaTb
3(pPeKTUBHOCTb UX (PYHKIIMOHUPOBAHKSI.

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

[TporpamMmoii JUCIUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIVie BUABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB TIPOBOJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEePBaJIb B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
e BOIPOCHI /iJIs TEKYILero KOHTPOJIS;
e OTYeT I10 NPAaKTHUECKOMY 3aJjaHHIO;
e BOIIPOCHI K AN (epeHIIIPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3aYerT.

OO01jast TPyI0EMKOCTb OCBOEHHUSI AWUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoOM AWCLUIIHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTthueckue 3aHaTus (34 4.), camocTosTesnbHass pabora
ctyzeHrta (76 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'MU NCKY CCTBEHHOI'O UHTEJIJTIEKTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 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.
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HauvenoBanue pa6oTs! Pexomenjyemas [Tpyf0eMKOCTb,
JuTeparypa yac.
Paspen 1. Beepenue.
[TogroroBka K BOCHPUATHIO JIEKLMOHHOTO Marepyara, CBsI3aHHOIO C
rcropueii uckycctBeHHOro uHTesiekTa (MW). OcHOBHBIMU
HarpaB/IeHUsIMU UCCIef0BaHuM B o6acty VIV, TIporpaMMHBIM
obecnieuenriem crcteM M. Pa3paboTKoM eCTeCTBEHHO-SI3bIKOBBIX 2
MHTep¢elCoB ¥ MalIMHHBIM MlepeBOZloM. VIHTeeKTyabHble poOOTHI. T. A. I'aBpuoBa,
MarmmHHoe 3penre. O6yueHue u camooOyueHue. Pacrio3HaBaHue B. @.
00pa3oB. XOpOLIeBCKUiA. .
[ToaroroBka K BOCIIPUATHIO JIEKLMOHHOT'O Marepyrasa, CBA3aHHOIO C Basbl 3HaHuUiI
H3/I0KEHUEM C/IelyIOLnX BOnpocos: IIpencraBnenue 3ajau B UHTEIJIEKTYyaTbHbIX
TIPOCTPaHCTBE COCTOSTHUM. [T0MCK B MPOCTpaHCTBE COCTOSHUIA. cucrem: CII6.:
[leqyKTUBHBIN BEIBOA. BBegenue B okcriepTHble cucTeMbl (JC). [Turep, 2001 (1)
4
Xapakrtepuctuku JC. locrouHctBa IC. Mecto yenoBeka B 3C.
Opranuszanus OC. Opraausaius 3Hanui. Otmuurie C oT
TPajULMOHHBIX NporpaMM. OCHOBHbIE BUABI AesaTenbHOCTH JC. Turibl
3ajau4, peraemsle JC.
Wroro no pasgeny 1 6
Pazpen 2. Pa3pa0oTKa 3KCIePTHBIX CHCTEM.
A. Ilerar. .
TToAroToBKa K BOCTIPMATHIO NIEKIMOHHOTO MaTepyaa, CBI3aHHOIO C Heuétkoe
M37I0’KeHHeM CreflyIoIX Bonpocos: Knaccudukarus cucrem, MOAE/TMpOBaHHIE 1
OCHOBAHHBIX Ha 3HaHUsIX. [IPUMEHUMOCTb, BO3MOKHOCTE, ynpassenue: M.:
onpasiaHHOCTh U pasyMHOCTb JC. [Toctpoenue 5C. YpoBHU BVTHOM. 2
paspabotku IC. BLIGOp MHCTPYMEHTANLHOTO Cpe/cTBa ocTpoerms 3C, | J1aboparopus
TIpro6GpeTeHye 3HaHUI OT 3KCIepTOB. bece/bl C IKCIIePTOM. 3Hanui, 2012 (2)
B3anmogeiicTBre nonb30BaTe sl C CUCTEMOM MPUHATHS pellleHui. C. . llItosba. .
[IpoexkTrpoBaHue
HEUETKUX CUCTEM
cpefcTBaMu
) o MATLAB: M.:
[TozroToBKa K MPaKTHUeCKKM 3aHATUsIM: Pa3paboTka 6a3bl 3HaHUI AJ1s1 I
pelieHVst He)OpMaTM30BaHHOM 3a/]au¥ C TIOMOII[BI0 TIPOAYKLIMOHHOM OpAUas IHUA-
CHCTEMBI, UCTIO/B3YIOIIEeH Ko3(hhULIMeHT J0BepHs Tipu paboTe ¢ Tenexom, 2007 (1)
Heorpe/ieNIeHHOCThI0. Pa3paboTka 6a3bl 3HAHUH /1S pereHust - Cucremel
He(opManM30BaHHOM 3a/jauM C TIOMOLLbI0 BEpPOSATHOCTHOW peas3aliiu HCKyCCTBeHHO_rO 4
3KcriepTHOU cuctemsbl. (BaiiecoBckuii moaxoz.) PazpaboTka 6a3bl 3HaHUI Igg%ng;}f;;'
J1s1 TIPOAYKLIMOHHOW CUCTEMBI, UCII0/Ib3YIOLLel NHTepBa/IbHbII X
§EPOH€"H’§)}(IZTELH‘/'I nozxoz K pabore c HEO]‘BII];)EI;[-IEHEHHOCEL}O. "BOEHMEX" um.
. ®@. YctuHOBa,
2015 (1-3)
Wrtoro no pasgeny 2 6
Pa3pen 3. OCHOBBI TeOpHH HEYETKHUX MHOXKECTB U HEUETKOMN JIOTUKH.
[
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[MToaroroBKa K BOCIIPUSTHIO JIEKLIMOHHOTO MaTepuaria, CBSI3aHHOI'O C
W3J/I0KeHUEM C/Ie[[yI0IUX BONpocoB: HeuéTkue paccyXieHus B
cucteMax . OCHOBHBIe TOHATHUS TEOPUM HEUETKUX MHOXKECTB.
Onpepenenre HeUéTKOro MHOKeCTBa. OCHOBHBIE XapaKTepUCTUKU
HeuéTKHUX MHO)KeCTB. OCHOBHBIe TUIb! (PYHKLIMI IPUHA/IEXKHOCTH.
Onepanuu Haj, HEUETKUMU MHOKeCTBaMU. PaBeHCTBO U JOMUHHUPOBaHKe
HeYETKNX MHOXKecTB. Oreparnyu repeceueHusi, 00beJHEHNS 1
pasHOCTU. A/bTepHATHBHBIE OTlepalliy TiepeceueHus U 00beIUHeHNsT
Heu8TKUX MHOXeCTB. HeKkoTophle ZI0NO/HUTENBbHBIE ONepaliy Haf,
HeU8TKUMU MHO)KecTBaMU. OCHOBBI HEUETKOM JIOTHUKU. [1oHsATHe
HEeu8TKOro BbiCKa3biBaHUs. OCHOBHBIE JIOTUUECKHe OrepaLiu C
HeuéTKHMMMU BbICKa3blBaHUSMU. Jlornueckoe oTpuLiaHUe, KOHbIOHKLIYS,
[M3bIOHKLUS HEUETKMX BbICKa3blBaHUN. HeuéTkas MIIMKaLysl.
[IpuHATHE pelieHN B HEUETKOM cpefie.

IToaroroBska K BOCIIPpUATHIO JIEKLMOHHOI'O Marepyrasa, CBA3aHHOIO C
U3/I0’KeHHEM CTeIVIOIUX BOMPOCOB: HeuéTKe OTHOIIEHHS U CIIOCOOBI
ux 3a7aHust. OCHOBHbIE XapaKTePUCTUKU HEYETKUX OTHOILEHUM.
Onepanyu Ha/i HEUETKUMU OTHOLIIEHUSIMUA. KoMIo3u1usi OMHapHBIX
HeuéTKUX oTHOLIeHWH. HeuéTtkoe oTrobparkeHne. HeuéTkas u
JIMHIBUCTUUEeCKasi iepeMeHHble. Onipesenienus. [Ipumepsl. Heuétkue
BeJIMUMHBI, UMC/a U MHTepBasibl. Onepanuy HaJ, HeYETKUMY YHUC/IaMU U
vHTepBanaMu. Heuétkure urcia u uatepsasbl B popme (L-R)-pyHKimii.
Onepauyy Hag HUMU. TpeyroyibHble HEYETKHE YMCia U TpareLeBUHble
HWHTepBaJibl. KOMITO3ULMS HEUETKOTO MHOXKECTBA U HEUETKOTO
OTHOLLIEHHS.

IToaroroBKa K BOCTIPUSTHIO JIEKIJMOHHOTO Marepyara, CBI3aHHOTO C
W3/I0KeHUEM CJIe[[yIOLMX BOMPOCOB: OCHOBBI HEUETKOM JIOTUKH.
[ToHsiTe HeUETKOTo BhICKa3biBaHUsl. OCHOBHBIE JIOTMUECKHe OTepaLiuu C
HeUYETKUMHU BbICKa3bIBaHUSMU. JIOTHUUeCKOe OTpULlaHNe, KOHBIOHKLIUS,
[TM3BIOHKLVS HeUBTKUX BbICKa3biBaHUM. HeuéTKas MMITIMKaLUS.
[TpuHsTHe pellleHWI B HEUETKOM cpe/ie.

A. Ilerar. .
HeuéTkoe
MOJie/TMpOBaHNe U
ynpasjieHue: M.:
BMHOM.
JIabopatopust
3HaHuH, 2012 (2)

Wroro no pa3geny 3

Pa3pen 4. CucreMbl HEYETKOT0 BHIBOAQA.

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

IMoAroTOBKA K MPAKTHUECKUM 3aHSTHSIM, CBSI3aHHBIM C U3yYeHHEM
C/1eflytoIuX BOrpocoB: Pa3paboTka CHCTeMbI HEUETKOrO BBIBOZA IS
yIIpaB/IeHNs [IBY)KEHHEM JIeTaTe/IbHOTO arriapara B TPeXMepHOM
MOCTaHOBKe CpeZicTBaMK Matiab.

ITogroroBka K BOCIPUATHIO JIEKLIMOHHOIO Marepuasa, CBsI3aHHOIO C
W3/I0KeHUEM CJIe[[yIOLUX BOMPOCOB: ba3oBas apXuTeKTypa CUCTeM
HeuéTKOro BeIBOZA. HeuéTkue MMHrBUCTHYECKHE BBICKa3bIBaHUS.
OcHOBHBIe 3Tarbl HeYETKOTO BbIBoAA. PopMupoBaHue 0a3bl paBuil.
dazsudukanys. ArpervpoBaHue. AKTUBU3aLMsA. AKKYMYJISILUS.
Hedassudukanys. Metog LieHTpa TsbKkeCTU. MeTo[, LieHTpa IIoLafu.
MeTo, 1eBOro/1paBoro Mozia/ibHOro 3HaueHust. I1poektrupoBaHye 6asbl
HeuéTKUX IIPaBU/I Ha OCHOBE YMC/IEHHBIX JaHHBIX.

[MoaroToBKa K MpakTUYeCKUM 3aHSTUSIM, CBS3aHHBIM C U3yueHueM
CJlelyroIX BOIpocoB: [IprMepsl pa3paboTKH CUCTEM HEUETKOTO
BbIBO/]a. Pa3zpaboTka crcteM HEYETKOTO BbIBoJja Mamanu, CyreHo v
cucTeMbl Helipo-HeuéTkoro BeiBoga (ANFIS), Ha 0CHOBe UKCIeHHbIX
JlaHHBIX.

A. Ilerar. .
HeuéTtkoe
MOZle/IpOBaHue U
yrpasjieHue: M.:
BMHOM.
Jlaboparopusi
3HaHui, 2012 (3,4)

Wtoro no pa3peny 4

Paspen 5. . 'eHeTHUecKHe ajJIrOPUTMBbI.

HO/:[FOTOBKH K IIPaKTU4Y€CKHUM 3dHATUAM, CBA3dHHBIM C U3yUE€HHUEM
C/IeJyHOIIX BOIIPOCOB: Pemmenne 3da/ia4 C ITIOMOLLIBIO Tr'eHeTUUYeCKOIro
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A. A. Macnos. .
T'eHeTnueckuii
anropuTM B
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aJIrOpUTMa B pexkuMe rpaduueckoro nHrepdetica u C UCI0Ib30BaHUEM
KOMaH/IHOM CTPOKH.

MATLAB:
CII6.BI'TY
"BOEHMEX" nm.
. ®. YctrHOBa,

2014 (1-10)
Wroro no pa3geny 5 4
Pa3pen 6. Mopenns HeHpoHa.
. HetipoHHsle cetu
[ToaroToBKa K BOCHIPUSITUIO JIEKL[MOHHOTO MarepHana, CBI3aHHOrO ¢ s Matlab:
W3/I0)KeHNEeM CJIeVIOLUX BOMPocoB: Mogesb HelipoHa. [IpocToii CII6.ECTY
HetipoH. CTpPyKTypa ¥ (GyHKIIMOHUPOBaHHE OZMHOYHOTO HelipoHa. "B OEHMEX" -~
OyHKUMS akTUBaLMK. EAMHWYHAS € )KECTKUM OrpaHUYeHHeM, 1. ®. YetnHosa )
cUrMoufanbHas v muHeliHas GyHKOuY akTiBauyy. HelipoH c BekTopHbIM| " 2'017 ) ’
BXOZIOM. ApXUTeKTypa HeMpPOHHBIX ceTell OIHOCIONHBIE CETH. B. C. Mezpezies, B 4
MHorocoiiHbie cetu. CeTH C MpsiMoi repejjaueii curHasa. .F ﬁOTéMKHH T
Bo3MoxHOCTH 1 00/1aCTH TPUMEHEHHS] HEHPOHHBIX ceTel. TexXHOoIorust . o
o o HetipoHHsIe ceTu.
pelLlIeHHs 3a/Jauk C UCI0/Ib30BaHUEM HEMPOHHOU ceTH. Bribop MATLAB 6: M.-
apXUTeKTYyphbl. MHUIManu3alys napameTpoB. O0yueHHe CETH. TUATT OF—Mi/I (I)'I;I
Wcnone3oBanne cetn 2002 (2)
Wrtoro no pasgeny 6 4
Pa3pen 7. . IlepcenTpoHbI U JIMHEIHbIE CETH.
. HelipoHHkIe ceTu
B Matlab:
CII6.BI'TY
"BOEHMEX" um.
[MoaroToBKa K npakTHUYecKoMy 3aHsiTHIO: CUHTe3 mepcenTpoHa. . ®@. YcTuHOBa,
Muurmanusarms. O6yuenve. Pemenne 3agaun knaccudukaryu., CuHTe3 2017 (15) 6
JIMHeHOU ceTH. ViHunmanu3arus. O0yuenue. IToctpoenue noeepxHoctu |B. C. Meagenes, B.
obku. I'eomeTpruecKasi HHTEpPIIPeTaLys MpoLiecca 00yuyeHusl. I. IToTéMKUH. .
HetipoHHble ceTy.
MATLAB 6: M.:
OUAJIOT-MUDU,
2002 (4)
Wrtoro no paspeny 7 6
Pa3gen 8. PajuanbHblie 0a3uCHBIE CETH.
B. C. Meagezes, B.
I. IToTéMKuUH. .
IToaroToBKa K MPaKTUUECKOMY 3aHATHIO: PaguanbHas 6asrcHasi CeTh C HetipoHHbie ceTu.
3a/laHHOM OmmMOKoM. PerieHre 3a/1auu anmpoOKCUMAIMU (GYHKITUH. MATLAB 6: M.:
WccnenoBaHvie 3HAUeHUs TapamMeTpa BAUSHUS Ha Pe3y/IbTaThl pabOTHI OUAJIOT-MU®N,
ceTn. PerpeccroHHas ceTb. PellieHue 3a/jauul armpoOKCUMAIiH (DyHKITUH. 2002 (6) 10
VccnepoBanvie 3HaueHuWs rMapaMeTpa BAUSHUS Ha Pe3y/bTaThl PA0OTEI . HelipoHHbIe cetu
ceTu. BeposiTHOCTHas ceTh. PellieHue 3a7iaum KiacCUupUKarvm. B Matlab:
ViccnepoBaHye 3HaUEHUs TapaMeTpa BAMSHUS Ha Pe3y/bTaThl PabOTEI CII6.BI'TY
CeTH. "BOEHMEX" um.
. ®@. YctuHOBa,
2017 (5)
Wroro no pasgeny 8 10
Pa3pen 9. CamoopraHu3ymoiguecs HeHpoHHbIEe CeTH.
. HelipoHHgIe ceTu
B Matlab:
CII6.BI'TY
"BOEHMEX" um.
IToproroBka K npakthyeckomy 3aHATHIO: OgHoMepHas Kapta Koxonena. | [I. @. YcTuHOBa,
Cunre3 cetu. Obyuenue. PerieHue 3a/jaun Knactepusanyu. [1oAroroBka 2017 (6) 8

K TIpaKTHU4YeckoMy 3aHsThio: [IBymepHast kapta KoxoHnena. CuHTe3 ceTH.
Ob6yuenwue. PerieHue 3aziauy KjiacTepy3aLii.

B. C. Mengezes, B.
I. IToTéMKUH. .
HeiipoHHble ceTH.
MATLAB 6: M.:
ANAJIOT-MU®U,
2002 (7)
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WNroro no pasgeny 9 8
Pa3pen 10. PekyppeHTHbIe HEHDOHHBIE CeTH.
. HelipoHHbIe ceTu
B Matlab:
CII6.BI'TY
"BOEHMEX" nm.
. . ®@. YctuHOBa,
[ToproroBka K npaktruueckoMy 3aHsaTHIO: Cet DiiMaHa. CUHTe3 CeTH. 2017 (2, 3,7, 15)
OO6yuenue. Pemenne 3agaun perpeccud. Cetu Xondunga. CHHTe3 CeTu. B.C.M ’ B’ ’ 5 B 8
O6yuenwue. PellieHue 3ajiau pacrio3HaBaHMUS. .1“ 1'[ CABEAEB, B.
. [ToTéMKUH. .
HetipoHHbie ceTw.
MATLAB 6: M.:
OUAJIOT-MU®U,
2002 (8)
Wroro no pasgeny 10 8
Paspen 11. IlpuMeHeHHe HeHPOHHBIX CeTeH.
B. C. Mengezes, B.
I'. TToTéMKwUH. .
HeiipoHHble ceTH.
IToaroroBka K rpakTHueCKOMY 3aHSITUIO: PelieHue 3aaun MATLAB 6: M.:
pacro3HaBaHusi 00pa3a ¢ UCTOMb30BaHUEM By XCIOHHON HeMPOHHON OUAJIOT-MUDU,
cetu. Beibop apxutekTypsl ceti. OOyuenue. AHam3 paboTsl. Pemenue 2002 (9) 8
3a/jlauM perpeccry C UCIo/b30BaHUEM HEHMPOHHOM CeTH MpsIMOTo . HeiipoHHBIe ceTH
pacripocTpaHeHus curdasa. Beibop apxurektypsl cetr. OOyueHue. B Matlab:
AnHanu3 paboThI. CII6.BI'TY
"BOEHMEX" um.
M. ®@. YctrHOBa,
2017 (2)
Wroro no pa3geny 11 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'MIM NCKY CCTBEHHOI'O MHTEJIJIEKTA

®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

*  BOINPOCHI AJIs1 TEKYIIIETO KOHTPO/IS;

*  OTUeT I10 MPAaKTUUECKOMY 3a/IaHUIO;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

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

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

Bonpocs! A1A TeKyiero KOHTpo/is

Pasgen 1- 2
. Uro Takoe - npasuio?
. UTto Takoe - NpoAyKIMOHHAs cUcTemMa?
. OBpUCTHKA?
. baza 3nHanwmit?
. UTO 3HAUUT - BBINOJHUTE NIPABU/IO?
. [Ipsimasi ienmoyka paccyKeHuit?
. ObparHasi 1IerouKa 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/CTBA.
. ®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 TIOZX0Z€e TIPH paboTe C HeorpeJeTéHHOCThIO?
. 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 repeMeHHas.
. Kak moctynuts, ec/iv 0fIHO BBICKa3blBaHMe OJyYeHO pa3HbIMU My TAMU?
. HeuéTkas BenmunHa.
10. HeuéTKue uncia U UHTEpBaJIbI.

R OO UTR, 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 ¢yHkuus?

14. Tunel GyHKUMN NpUHA/Ie)KHOCTH.

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

Pasnen 4

. CuCcTeMbI HEUETKOTO BBIBOZA.

. ®az3udukanys.

. ArperuposaHue.

. AKTUBM3aLUSL.

. AKKyMynMpoBaHue.

. Hedazsudukarys.

. [TosicCHUTB CTPYKTYPY CO3/IaHHOM 0a3bl 3HAHUI.

. IlosicHUTB NTepeyeHb BXOAHBIX Y BBIXOJHBIX ITePEMEHHBIX B CUCTeMe HEeUETKOro BhIBOJA.
. [loscHUTB COCTaB TePM-MHOXKECTB.

10. ITosscHUTL XapaKTepUCTHKHU, TUIT ¥ KOJIMUeCTBO UCIOIb30BaHHbIX (PyHKIMI TIPHUHAA/IEKHOCTH.
11. Kak orjeHrBanach afieKBaTHOCTb pabOThI CMCTEMbI HEUETKOTO BLIBOZA?

12. CpaBHUTh pe3y/bTaThl pabOThI CUCTEM HEUETKOTO BbiBoZia Mamaanu u CyreHo MpH peIeHruH OfHOM
3a/jauul.

13. Yto Takoe - cucTeMa HelpO-HEYETKOTO BbIBOZA?

14. Kakuie mpo6/ieMbl TIOMOTaeT PeIuTh 3TOT MOAX0.?

15. Dranbl pa3paboTKu CHUCTEMbI HEMPO-HEYETKOTO BBIBOJA.

16. [Ins uero B crcTeMax HeMPO-HEUETKOTO BBIBOAA UCIOB3YIOTCS alTOPUTMBI 00yUeHUsl HeHPOHHBIX CeTei?
17. HeuéTkas KnacTepusaLus’?

18. OT/rume oT 0ObIUHOM K/IaCTepU3aLiu.

19. IMousiTie 06 anroputMe CyOTPAKTUBHOM K/laCTepPHU3aLH.

20. C 1oMOIIIbI0 KaKHX ITapaMeTpPOB MOKHO MOB/HATE Ha YMC/IO TIPeAToiaraeMblxX K1acTepoB?
Pazgen 5

. Knaccuueckuii reHeTHYeCKUM anrOpUTM.

. Xpomocoma.

. [Tonynsanus.

. 'enoru.

. ®enorur.

. JIokyc.

. Annes.

. OYHKIUS TIPUCTTOCOOTEHHOCTH.

. I'eneTnueckue oreparopsl.

0. CkperBanye U MyTaLysl.

1. Buapl cKpelvBaHus.

12. KoguposaHue.

13. Koneco pyneTku.

14. OcHoBHas TeopeMa.

15. Cxema.

16. ITopsioK 1 0XBaT CXeMBl.

17. CtpouTesnbHbIe OIOKH.

Pazgen 6

OCoONOOAUTEA WN -
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. ApxuTekTypa NpoCToro HelipoHa?

. Bec u cmelienne?

. ®yHKUMSA akTUBaLUK?

. Tvnb! GyHKUMI aKTUBALIAN?

. ApxuTeKTypa HelipOHa C BeKTOPHBIM BXOZIOM?

. Uro Takoe HellpoHHas ceThb?

. ApxuTekTypa HelipOHHOM ceTH?

. Pa3mep BecoBo#i MaTpHLIbI ITEPBOTO CJ1051?

. Pasmep BecoBOI1 MaTpULibl IPOMEXXYTOYHOTO C/10S1?
10. YTo 3HauuT 0OYUNTH HEHPOHHYIO CETh?

11. TexHonorus pelieHus 3a[a4M C UCM0/Ib30BaHNEM HEMPOHHOU CceTH?
12. Yto Takoe - MHULMA/IM3aLMs TTapaMeTPOB CETH?
13. Yto Takoe - HacTpavBaeMble TlapaMeTphl CETU?
14. Bo3MO)XKHOCTH HEMPOHHBIX CeTeit?

15. O6macTy IpUMeHeHUs] HeHPOHHBIX CeTek?

O OoONOOUTA, WN -
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Pazgen 7

1. ApxuTekTypa repcenTpoHa?

2. Pazpenstolas TMHAA?

3. JIuHeliHO-pa3enuMble 3aflau.

4. OrpaHuueHusi BO3MOKHOCTeH TTepCcenTpoHa.
5. ITpeomoneHye orpaHUUeHHH MIepCerTpoHa.

Pazgen 7

1. ApxXuTeKTypa JUHeHO! ceTu?

2. IToBepXHOCTb OMIMOOK.

3. TeomeTpuyecKasi HIHTepPIpeTaLUs Mporjecca 00yueHus CeTH.
4. TexHOMOTHSI 00YUYEHUS «C yUUTETIEM»?

Pazgen 8

. PaguanbHblii 6a3ucHbId HEHPOH?

. PapguanesHast 6a3ucHast GyHKLuS?

. ApxuTeKTypa pajuaabHON 0a3uCHOM ceTH.

. i'teparonHas npoijeaypa ¢hopMUPOBaHUSA pafivaibHON 0a3HCHOMN CeTH.

. Kak ¢opmupyeTcs MaTpuija BeCOB TIepBOTO C/I0S PaJiUaIbHOM 0a3UCHOMN CeTH C HY/IEBOM OIIMOKOU?
. YTo Takoe - mapamMeTp UyBCTBUTENBHOCTH Pa/IiaIbHOTO 0a3MCHOTO HEeHpoHA?

. Ha uto BnusieT mapameTp 4yBCTBUTEIBHOCTH PaivalbHOTO 0a3MCHOTO HelpoHa?
. ApxXuTeKTypa perpecCMOHHON HEMPOHHOU CeTHU.

. ApxuTeKkTypa BepOSITHOCTHOUW HeIiPOHHOI1 CeTH.

10. Kak ¢opmupyeTcst MaTpuiia BeCOB I€PBOTO C/I0SI BEPOSITHOCTHOM CeTH?

11. Kak popmupyeTcsi MaTpuiia BeCOB BTOPOTO CJIOSI BEPOSITHOCTHOM CeTH?

12. Kak onpegessieTcst pyHKLHS IJIOTHOCTH paciipefie/ieHus! BePOSITHOCTHU?

OCOoONNOAUTEA, WN R

Pazgen 9

1. [Touemy HeKOTOpbIe CeTH Ha3BaHbl CAMOOPTaHNU3YHOILIMUCS ?
2. Apxutekrtypa cetu KoxoHeHa.

3. Uto Takoe KjaacTepu3aliysi BXOJHbIX BEKTOPOB?

4. TexHonorust 00yueHust «0e3 yunuTessi».

5. Uto Takoe LIeHTp Kjacrepa?

6. Kak orpesiemuTh LIeHTPbI KJIaCTEPOB?

7. Apxurekrypa LVQ-cetn.

Pazgen 10

. Uto Takoe peKyppeHTHasl HepOHHasl CeTh?

. ApxuTeKTypa ceTu J/IMaHa.

. Apxurekrypa cet Xonunga.

. HauanbHoe cocTosiHue cetn Xonduiga.

. ATTpakTophl.

. Kak orpesiemuTh BeCoByr0 MaTpuily cetu Xormdunaa?

. TexHosnorust 06HOB/IEHUSI COCTOSIHHUSI HeHpOHa B ceTH Xomnbunza.
. OcobeHHoCTH paboTHI ceTn Xomnduza.

OO UTA WN -

Pazgen 11

. [TepeobyueHrie HEHPOHHOM CeTH.

. KoHTponbHOe 1 TecTupytoliee MHOXKeCTBa.

. lnarHOCTHKA SBJIEHUS TIepeo0yUeHus CeTH.

. YcTpaHeHue riepeo0yueHusl.

. HenooOyuenue cetu.

. InarHocTrka He000yueHusl.

. cripaBnenue cutyanuu 1ipy HeZoo0yueHNH.

. OCHOBHas1 uziest airOpUTMa 00pPaTHOTO PaCIPOCTPAaHEHUsT OLIHOKH.
. MaciurabvpoBaHue JaHHBIX.

3aZ,ar0TCs BOMPOCHI 10 COOTBETCTBYIOLeMY paszeny. 70% npaBUIbHBIX OTBETOB, - KOHTPOJIb IIPOW/iEH.

OCOoONDOUTA, WN -

OTueT no NPaKTHYeCKOMY 3a/JaHUI0

OTueT JO/DKeH COZIePXKaTh: TUTY/IbHbIN JIUCT, TIOCTAHOBKY 3a/lauM, MOJyYeHHbIe Pe3y/IbTaThl C
KOMMEHTapHSIMU, MTOSCHSIONUMU TIPOL[ECC PEIIeHUs 3a/Iauu.
3amura otueTa - B opme Gecesibl, 0 pe3y/nbTaTaM KOTOPOii OTUeT MO0 MPUHUMAETCS, MO0 OTIPAB/ISIETCS Ha
mopaboTKYy.
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23
24
25
26
27

Bonpocs! k guddepeHrupoBaHHOMY 3aueTy
ITepBrbIii CITUCOK BOMIPOCOB, BHIHOCUMBIX Ha 3a46T.

. HeueTkas nepemenHasi. I[Ipumep. JIuHrBrcTrueckas nepemeHHas. [Ipumep.

. HeueTtkoe MHOXXecTBO. HocuTeb HEUETKOIO MHOKECTRA.

. VInTepBanbHbIi noAxos K pabote ¢ HeorpeeeHHOCThI0. Cuila npasuil. IIpoTrBopeune.

. OcHOBHBIe TUTTBI PYHKIIMY TIPUHA/Ie)KHOCTH. Ha3HaueHMe.

. BeposiTHOCTHBII MOAXOA K peanu3aluu SKCIepTHOW cucTeMbl. IlocTaHOBKa 3aauu.

. OCHOBHBIe XapaKTePUCTUKN HEUETKUX MHOXKECTB.

. BaitecoBckuit noaxop. Peanu3sariys HeorpeaeleHHOCTH, 3aK/IF0UeHHOW B Peakl[iu ueioBeKa.
. Oneparuu repeceuenusi, 00beIMHEHHS U Pa3HOCTH HEUETKUX MHOXECTB.

. BaitecoBckuit moaxop. LleHa cBuzetenbcTBa. OnpezesieHue, pacyuer.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

OO6patHast 11erouKa pacCy>KJeHHH.

KoMro3uiyst He4ETKOT0 MHOXKEeCTBA U HEUETKOTO OTHOIIIEHMS.

O6xoz 6uHApHOTO JlepeBa.

HeueTkue oTHoteHus1. Crioco0Obl 3alaHusl HeUETKUX OTHOLIeHHH. [Tpumep.

BaitecoBckuit mogxo.

Komro3uiiyst OMHapHbBIX HEUETKUX OTHOIIeHUH. [Tprumep.

HeueTkue oTobparkeHus. HeueTkast pyHKIMSI.

HeueTkue BbICKa3bIBaHUS, HEUETKHE TIPABUJIA, HeUeTKHH BeiBoA. Onpeenenus. [IpyuMepl.
OCHOBHBIEe 3Tarbl HEYETKOTO BBIBO/IA.

Turnel pyHKOMA TpUHazexxHoCTH. HasHaueHue.

Onepauun Haji HEYETKUMUA MHOKeCTBaMU.

[IByXCBSI3HBIN [UK/IHUECKUM criucoK. Oreparusi HCKIIOUeHHs 3/ieMeHTa TI0 ero afipecy.
HeuéTkue BemMunHbl, uncia U uatepsaibl. (L-R)-byukiusa. THY u THU. [Tousatre 06 aprudmeTHUe CKUX
eparnysx.

. [IpesicTaBneHye epeBbeB B BU/le OMHAPHBIX.

. [Tporienypa medaz3udukanyy. Haznauenue. TexHosmorus.

. Heuétkue Bbicka3biBaHusi. OCHOBHBIE JIOTHUECKHME OTepaliii C HUMU.

. BattecoBckuii nmogxop. Llena ceugerensctBa. OnpesienieHe, pacyér.

. Cuctembl HEUETKOTO BBIBOJA. HeuéTKe BbICKa3biBaHWs. THITbI BEICKAa3bIBaHUMA. [IprMephI.

[Tpeobpa3oBaHVs BLICKA3bIBAaHWI Pa3HBIX THIIOB.

28. ®a3sudukarys. ITpumep.

29. TepMbl IMHTBUCTHYECKOW TTepeMeHHOM. [IprmMep.

30. Arperuposanue. ITpumep.

31. Anroputm HeuéTKOro BbiBoJa MamMjaHu. Jtanbl. TeXHOMorusl.

32. Ilpoxoxaenue neca. [Ipumep.

33. Crioco6bl feda3z3udrKarim.

34. Creku, ouepesy v feku. [IprMep oneparuu BK/IIOUEHNUs B CTeK.

35. CBAA3b MeXXy HeUETKUM OTHOLLEHUEM U HeYETKUM IpaBu/ioM. Ilpumep.

36. Anroputm HeueTKOro BeiBoga CyreHo.

37. CpaBHUTB pe3ynbTaThl paboThl CHCTEM HEYETKOTO BbIBoJa Mamany v CyreHO TP pellieHnd OfHON
3a[au.

38. UTo Takoe - cucTeMa HEMpPO-HEUETKOTO BLIBOZA?

39. Kakuie mpo06/ieMbl TOMOTaeT PelIUTh HeHpO-HeueTKU moaxos?

40. OTanbl pa3paboTKU CUCTEMBI HeMPO-HEYETKOTO BBIBOJA.

41. Ins yero B CUCTEMaX HeMPO-HEUETKOTO BBIBO/A UCTIONb3YIOTCS a/lTOPUTMBI 00yUueHHst HeHPOHHBIX CeTei?
42. HeuéTkasa KnacTepusanus?

43. OTMumre HeYeTKOM K/lacTepy3aliviy OT OOBIYHOM.

44. Kakye (pakTopbl yuuThIBaeT LiesieBast (DyHKLMs IIPY K/lacTepr3aliii MeToZ,0M HeueTKHX C-CPeJHUX?
45. TToHsATHE 00 anropuTMe CyOTPAKTUBHOM KJlaCTepU3aIivy.

46. C noMol1bI0 KaKUX I1apaMeTpOB MOXKHO TIOBJIUATE HAa YMCJIO TIPeIio/laraeMbiX K/1acTepoB?
47. Knaccuueckui TeHeTUYeCKUI ajilrOpUTM.

48. Xpomocoma.

49. ITonynauys.

50. lenotum.

51. ®eHoTUIIL

52. Jlokyc.

53. Annens.

54. ®yHKIIMSA PUCTIOCOBIEHHOCTH.

55. I'eneTnyeckue orepaTopel.

56. CKpellMBaHue U MyTalusl.

57. Bubl CKpellrBaHuUsl.

58. KoguposaHue.
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59. Kosteco pynetku.

60. OcHoBHas TeopeMa.

61. Cxema.

62. ITopsioK M 0XBaT CXEMBI.
63. CTpouTe/ibHbIEe OJIOKH.

BTopoli cn1CoK BOMPOCOB, BHIHOCHMBIX Ha 3auéT.

. Cratnueckue HelipoHHbIe ceTd. Onpesenenue. I1prmepsl.

. AuHamMuyeckue HelipoHHbIe ceTU. Onpesienenye. [IpuMepsl.

. [IpumbIkaromiasi 1uHUs 3a7epKKU. OrpesieneHue. HazHaueHuMe.

. ApxuTekTypa nepcentpoHa. [Ipumep ucrosb30BaHus.

. IIpeozosieHrie orpaHu4eHu epcenTpoHa.

. ApxuTeKkTypa JuHelHo! ceTu. [IprMep Hcnonb30BaHus.

. UTo Takoe JMHENHO-0TenrMas 3ajada’?

. [ToBepxHOCTB O1MOOK. ['eoMeTpuYecKas MHTepNpeTaLys Iporecca 00y4YeHus CeTH.

. TexHonorust 00y4eHUsT «C yuuTeneM».

0. ApxuTeKTypa paauanbHOu 6a3ucHol cetr. Criocobbl hopMUpOBaHUs ceTH. IIprMep UCI0/Ib30BaHMS.
1. Beibop mapameTpa 4yBCTBUTEIBHOCTH PaJIdaibHOTO 0a3ucHOro HekpoHa. ITpumep.
12. ApxuTeKTypa perpecCOHHOM HelipOHHOM ceTH. [IpuMep HUCIOIb30BaHKSA.

13. ApxuTeKTypa BepOsITHOCTHONM HeMpOHHOMU ceTH. IIprmep ucronb30BaHMs.

14. Apxurekrypa cetu Koxonena. ITpumep ucnonb3oBaHus.

15. Tonosnorus kaptel KoxoHeHa.

16. TexHosorust o0yueHus: «0e3 yUuTesns».

17. Apxurektrypa LVQ-ceTu. Ilpumep ncronb30BaHus.

18. Apxurekrypa cetu JnmMaHsa. IIpumMep ucronb3oBaHus.

19. ApxuTektypa cetu Xondwuiza. [Ipumep ucroab30BaHuS.

20. ApxuTeKTypa «Knaccudeckoi» cetr Xorndunga. OcobeHHOCTH paboThI.

21. TexHonorus 0OGHOB/IEHUsI COCTOSIHUSI HeMpoHa B ceTy Xonduiza.

22. IlepeobyueHne HelipoHHOM ceTH. KOHTpO/bHOE 1 TeCTHpYyIolllee MHOKeCTBa.

23. [InarHoCTHKa siBjieHus Tiepeo0yueHust CeTH. YCTpaHeH e repeolyueHyst.

24. HenooOyuenue cetd. JITMarHOCTHKA HelooOyueHus. Vicmpap/ieHre CUTYalldu MpY HeZIo00yUeHNH.
25. Anroput™ 00paTHOTO PacrpoCTPaHEeHHs! OLITUOKH.

26. MacmrabvpoBanue gaHHBIX. [Ipe- 1 mocToOpaboTka JaHHBIX.

27. Vicrionp30BaHWe perpecCUOHHOTO aHaM3a BXOAHBIX U 1ieJIeBbIX 3HaUeHUH /1Sl OLleHKH KauecTBa 00yJeHUst
CeTH.

28. IIpuMep aHaM3a MpH pellieHuH 3a/jJauid perpeccuu.

29. PelieHyve 3a/jauul pacrio3HaBaHUs C UCMOIb30BAaHUEM JBYXCJIOMHON HEMPOHHOW CeTH.
30. Obyyaroliee MHOXKeCTBO [JIs1 PeLIeHUs 3a/jaui pacrio3HaBaHUsI CUMBOJIOB.

31. ApxuTeKkTypa HepDOHHOM CeTH AIJIs1 pellleHus 3a/laul pacro3HaBaHUsl CMBOJIOB.

32. Perynspusauud. HasHaueHue.

33. Crioco0bl ymyuriieHust 0000111aroIe CriocoOOHOCTH HEHPOHHOM CeTH.

34. CtpykTypa 00beKTa «HelipoHHasi ceTb» B Matlab.

R, OO WN -

JAuddepennypoBanHsblii 3aueT

K cpaue nudd. 3aueTa fomycKaroTCs CTYEHTHI IIPU YC/IOBUU BBITTOJIHEHUS BCEX KOHTPOBbHBIX
MepOIpUATUH, I1peJlyCMOTPEHHBIX NTPOrpaMMOoi JUCLIMIUIMHBL. 33/lat0TCs [jBa BOIIPOCA: M0 OHOMY U3 KaXKA0ro
CTMCKA, TIPYBE/IEHHBIX BBIIIIE.
Ilo pesynbraTram OTBETOB BBICTAB/ISIETCS OL|EHKA.
I[Tpu npaBU/ILHOM, [TOJTHOM OTBeTe Ha 00a BOIIpOCa - OLjeHKa: "OTJIMUHO".
[1pu Hero/sHOM OTBeTe Ha OAWH U3 BOMPOCOB - "XOPOLLIO".
IIpu oTBeTe TOJILKO Ha OAVH BOMPOC - "yOB/IeTBOPUTELHO".
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KCIEPTHLIX CUCTEeM.
3a7laHUI0
Pa3gen 3. OcHOBBI
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HellpOHHbIE CeTH. 3a/laHUI0
Pa3pen 10. Otuet 1o
8 |PexyppeHTHBIe 14 6 2 4 8 10 10 TPaKTAYe CKOMY
HellpOHHbIE CeTH. 3aZlaHUI0
Otuet 1o
MpaKTHUyeCcKoMy
8 Paznen 11. HpI/IMSHEHI/Ie 18 | 10 4 6 8 10 | 10 3a/JaHUIO,
HelPOHHBIX CeTeM. Boripocsl k
nuddepeHIIPOBaHHOMY
3ayety
Bcero 3a 8 cemectp 144 | 68 | 34 34 76 | 100 | 100
Bcero no aucuminHe 144 | 68 | 34 34 76 | 100 | 100
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Onenounblie MaTrepuasl no jucyumiudie TEXHOJ/JIOI'IN UCKYCCTBEHHOI'O

MNHTEJUVIEKTA

ITIK-1 - CnocoGeH 060cHo8bI8amb pazpabomky yHKYyuoHaibHOU cmpyKmypbl U 8b100p NpUHYUNO8
opzaHu3ayuu mexHu4ecKoz0, NpozpammHO20 U UH(OPMAYUOHHO20 obecneyeHUs NPOeKMUpPo8aHus
cneyuanbHbix OTC

Ne 1

Ne 2

No 4

Ne 5

Ne 6

Ne 7

Ne 8

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

UTO NpOMCXOAUT C BEPOSITHOCTBEO BEDKHMBAHUSL CXeMbI DU MYTaLUY, €C/IU YBeIUUMBaeTCs OPSi0K
CXEeMBbI?

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

UTO NpOUCXOAUT C BePOSITHOCTBEO BEDKHMBAHUS CXeMbI IPU CKPeLlMBaHWH, €C/IU YBeIUUMBAeTCsl OXBaT
CXEeMBI?

HpoumaﬁTe TeKCT U YCTAaHOBHUTE COOTBETCTBUE

3aBepiuTe (hpa3bl COOTBETCTBYIOIIUMU (PparMeHTaMU:

1. HacTtpanBaeMbIMU TTapaMeTpaMy CUCTeM HeUeTKOTO BbIBO/IA SIBJISTFOTCA ...
2. HactpanBaeMbIMY TTapaMeTpamMU HEHMPOHHBIX ceTel SIB/ISIOTCS ...

3. B xonie 00yueHUst HEMPOHHOM CETH OTIPEZEISIIOT ...

A - 3HaueHUs1 PYHKIUH TTOTEPD

b - xapakrepucTuku QyHKIMI IPYHA/IEKHOCTH M Beca MpaBU
B - Beca u cmeltieHyst HeHPOHOB

I' - yucno cmoes

HpquTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BaTe€/IbHOCTDh

YcraHoBHTe MOC/Ie/10BaTe/IbHOCTD OIEPaTopoB, (POPMUPYIOIIMX CBEPTOYHYIO HEMPOHHYIO CeTh C OAHUM
CBEpPTOYHBLIM CJI0EM ¥ OJHUM TIOJTHOCBSI3HBIM:

1) Dense

2) Conv2D

3) Flatten

4) MaxPooling2D

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE

YCTaHOBUTE COOTBETCTBHE MEXK/y METOJJAMU M X Ha3HAUeHUEM:
1. Compile

2. fit

3. evaluate

A - oOyuaet HEMPOHHYIO CeThb

b - mpoBoAUT BeIUKC/IEHME C TIOMOLLBI0 HEPOHHOM CeTH
B -3aBepiaet opMUpOBaHUe apXUTEKTYPbI CETH

I' - MmaciITabupyet BXOZAHBIE JaHHbIE

HpO‘IHTaﬁTE TeKCT U YCTAaHOBUTE IOC/1eJ0BaTe/IbHOCTh

YcraHOBHTE MOCIIEI0BaTETBHOCTD OTEPaToOpoOB, 00eCreunBaroIIuX Co3faHue, 00yueHe v TIPOBEPKY
paboThI CBEPTOUHON HEHPOHHOM CeTH:

1) model.compile(...)

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

3) model.evaluate(...)

4) model.fit(...)

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

TepM-MHOKeCTBO TMHTBUCTUYECKOU TTlepeMeHHONH — 370 ...
1) MHO>KeCTBO e€ 3HaueHHi.

2) obmacThb eé onpe/eneHus

3) MHO>KeCTBO MOAM(UKATOPOB

4) MHO>KeCTBO TIPaBUJI C €€ yuacTueM

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

[TepeceueHre HEUETKOTO MHOXXECTBA U €0 JIOTIO/THEHHS ...
1) obpasyeT yHHBepcasbHOE MHOXKECTBO
2) sIB/IsIeTCsI Iy CThIM MHOYKECTBOM
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3) He sIBJIsIeTCS yCTHIM MHOKECTBOM
4) orpepensieTcsi MAKCUMYMOM (PyHKLIMH TIPUHA/IEXKHOCTH

Ne 9 TIpouuTaiiTe TEKCT, BEIOEpUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIE BEIOOD
oTBeTa

OObearHeHre HEYeTKOTO MHOKEeCTBA U ero JI0TIO/THEeHus . . .
1) obpa3syeT yHHBepcalibHOe MHOXKECTBO

2) sIB/IsIeTCs Iy CThIM MHOKECTBOM

3) He /jaeT YHUBEpCA/JIbLHOTO MHOXKECTBa

4) orpepensieTcsi MUHIMYMOM (yHKLIMH [TPUHA/IeXKHOCTH

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3aNUILINTE apTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

[psimast Lienoyka pacCy>KAeHuH ...

1) aHa/MM3UpyeT KOHCTAaTUPYIOIIYIO YacTh MpaBUiIa
2) aHa/IM3UPYeT YCJIOBHYIO YacTb TpaBu/ia

3) nmpocmarpyBaeT MpaBu/ia BELIDOPOUHO

4) mpocMaTpyBaeT BeCh CITUCOK MPABUJ/I MOTHOCThHIO

Ne 11 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

OOGpatHasi 11erouKa pacCyXeHuH ...

1) aHanM3UpyeT KOHCTAaTHPYIOLIYIO YacThb MpaBu/a
2) aHaM3MpyeT YCIO0BHYIO YacThb TIpaBUa

3) npocmarprBaeT MpaBu/ia BLIOOPOUHO

4) npocMaTpuBaeT BeCb CITUCOK IPaBU/I [IOJIHOCTbIO

Ne 12 TTpouuTaiiTe TeKCT, BbIOepuTe MpaBUIbHBIE OTBETHI M 3alMIINTe apryMeHThI, 000CHOBBIBAIOILMe BEIOOD
OTBETOB

CrerneHb MPUHA/IEXXHOCTH 00heJUHEHHIO HEUETKUX MHOXKECTB PaBHa ...

1) MakcUMyMy CTereHel MPUHAZJIeXXHOCTH TepeceKaeMbIX MHOXKECTB.

2) MMHUMYMY CTeTieHel TIpUHA/I/Ie)KHOCTH TIepeCceKaeMbIX MHOXECTB,

3) pa3HOCTHU CTereHel MPUHA/IeXKHOCTH ITepeCceKaeMbIX MHOXKECTB.

4) cymme cTerieHelt MUHYC UX TTPOU3Be/ieHUe
ITK-4 - CnocobeH npogodums MoodeauposaHue pakemubiX Op2dHU3AYUOHHO-MeXHUYEeCKUX cucmem u
oyeHugamb 3ppekmueHoCcmMb UX PyHKYUOHUPOBAHUS

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcraHoBUTe COOTBETCTBHE MeXy (pa3amu:

1. ¢ moMoIIBI0 Z-00pa3Hol (MYHKIMY TPUHAZJIEXKHOCTH

2. C TIOMOIIIBI0 S-06pa3HOM (GYHKIMY TIPUHAZJIEIKHOCTH

3. c momotko IT-00pa3Hoi QyHKIMK IPUHA/IIEKHOCTH

A - xapakTepu3yeTcs BbICOKasl CTereHb TPOsiB/IeHHs ITPU3HaKa
b - xapakTepu3yeTcst HU3Kasl CTeNleHb MPOSIB/IeHNS IIPU3HaKa
B - xapakTepu3yeTcs CXO/ICTBO C IaHHbIM 00LEKTOM

I" - XxapakTepu3yeTcs OTJIMUKe OT 00beKTa

Ne 2 TIpouwTaiiTe TEKCT M 3alUILUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Yro MPOUCXOOUT C BEDOATHOCTBIO BbDKUBAHUSA CXEMBI ITPU MYTAllUH, €C/IM YMEHbIIAeTCA ITOpAA0K
CXeMbI

Ne 3 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET
B rexnonorum ANFIS cuctema HeueTKOro BbIBOJa HaCTparMBaeTCsi C MOMOLBIO. ..
3ABEPIINUTE ®PA3Y

Ne 4 TIpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

YcraHOBUTE COOTBETCTBUE MeXy (pasamu:

1. YUncneHHOe 3HaueHue LieHbI CBU/leTe/IbCTBA B baliecOBCKOM Moaxofie XxapaKTepu3yeT
2. UucnieHHoe 3HaueHue GYHKLWUHM PUHA/IIeXKHOCTH XapaKTepr3yeT

3. Bo3Bezenne GyHKIMY NIPUHA/I/IEKHOCTH B KBaZIpaT XapaKTepU3yeT

A - pocT cTerneHu yBepeHHOCTH

b - 3HaueHue cTerneH" yBepeHHOCTH

B - BiusiHMe TIpU pellleHry 3a/iaun

I' - BeposAITHOCTb UCTUHHOCTHU

Ne 5 TIpounTaliTe TEKCT U YyCTaHOBUTE MOC/I€Z0BATETHHOCTh
YcraHoBUTe TIOC/IeJ0BaTe/IEHOCTD pellleHust 3a/iauy C IOMOILIbI0 HePOHHOM ceTH:
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Ne 8

Ne 9

1) Manupanu3anys napaMeTpoB

2) BbibOp apXUTEKTYPbI

3) IlpoBepka o6ob1aroIIeli criocobHOCTH
4) ObyueHue

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE 10C/IE[,0BAaTebHOCTh

YcraHOBUTe TIOC/Ie/j0BaTe/IbHOCTD 3TAlOB HEUETKOTO BHIBOJA:
1. Jedazsudukarms

2.Pa33ubukaiys

3. ®opmupoBaHue 6a3bl MPAaBUIT

4. ArperuposaHue

5. AKKyMy/IMpOBaHue

6. AKTHMBU3aLUsA

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

non non

7151 XapaKTepUCTUKU HeoTIpe/ie/IeHHOCTH THTa "'cpe/iHee 3HaueHue", "HaXOUTCs B UHTepBase",
Ha 00BeKT"...

C/ie/lyeT UCTI0Mb30BaTh (QYHKI[UM TIPUHA/ITEXKHOCTH:

1) Z - obpa3neie

2) S - obpa3Hebie

3) IT - obpa3sHbie

4) MOHOTOHHBIE

18(0)(0), ¢

HquHTaﬁTe TeKCT, BbIﬁepI/ITE HpaBHJILHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

[Tt XapaKTepPUCTUKU BBICOKOUW CTETIeHH MPOSIB/IEHNs] KAUe CTBEHHOTO W/TW KOJTMYeCTBEeHHOTO MPU3HAaKa
C/ie/lyeT UCTI0Mb30BaTh (DYHKI[UM TTPUHA/ITEXKHOCTH:

1) Z - obpa3neie

2) S - obpa3Hebie

3) IT - oOpa3sHbie

4) MOHOTOHHO-YOBIBaOIIIE

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

Iyt XapaKTepUCTHKU €/1ab0M CTereHU TIPOSIBIEHHS KaueCTBEHHOTO U/TH KOJTIMYeCTBEHHOTO TIPU3HAKa
C/ie/lyeT UCTIO/b30BaTh (DYHKI[UM TTPUHA/IIEXKHOCTH:

1) Z - obpazneie

2) S - obpa3Hebie

3) IT - oOpa3sHbie

4) MOHOTOHHO-BO3paCTaroIIHe

Ne 10 ITpouuTaiiTe TeKcT, BeiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD

OTBETOB

Ykaxkure nogxojsye GyHKI[UY TPUHA/JIEKHOCTH [Ijisi HEUETKOTO MHOYXKeCTBa: " IeMCTBUTE/IbHOe
UYUCJIO OKOJIO HyJIA":

1) Z - obpa3Has

2) S - obpa3Has

3) TpeyroJibHasi C MOZIOH, paBHO# HYJIO

4) kpuBas I"aycca

Ne 11 HpquTaﬁTe TeKCT, BbIGepI/ITE MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOBbIBaIOLL[I/Ie BbI60p

OTBETOB

Ykaxkure noaxosmye GyHKIUH TPUHAJIEXHOCTH 7St TepMa: ''CpefiHsIst CKOPOCTh'", eCJIv AUaria3oH
ckopocrei ot 0 go 100:

1) Z - obpa3Has

2) S - obpa3Has

3) TpeyroJibHasi ¢ MOZIOM, paBHOM 50

4) kpuBas ["aycca c mogoii 50

Ne 12 TTpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOIL{MEe BEIOOD

OTBETOB

YKaKrTe TIperMyILeCTBa CBEPTOUYHBIX HEHPOHHBIX CeTel NMpH aHa/m3e U300paykeHui:
1) He TpebyeTcst 0byuaroliee MHOKeCTBO

2) He HY)KHO "BpyuHy!0" (pOPMHPOBaTh BEKTOP MPU3HAKOB

3) He HacTymnaet rnepeobyueHue

4) B CBePTOYHBIX CJIOSIX BBISIB/ISIOTCS IPOCTPAHCTBEHHBIE 0COOEHHOCTH M300paykeHN st
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