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

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKH KOCMHYEeCKHX KOMILIEKCOB
Crnenuanu3anusa/npoduib/mporpamma MopenupoBanue 1 HH(GOPMaIHOHHBIE TEXHO/IOTUH MPOEKTUPOBAHUS
MO/ArOTOBKH PaKeTHO-KOCMHYECKHX CHCTEM
YpoBeHb BbICIIIEr0 00pa3oBaHUs CreljuajuTeT
®opma obyueHHs OuHas
®daKy/IbTeT A PakeTH0-KOCMHYeCKOH TEXHUKH
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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
WCTO/b30BaTh X JJIs pellleHrs 3aZiad rpodecCuoHanbHOM JesiTeTbHOCTH

[ICK-11 — crnocoGHOCTh aHa/IU3MpOBAaTh COCTOSIHUE U TEepPCIIeKTHBBl Pa3BUTHsS DPaKeTHOM W paKeTHO-
KOCMUYECKOM TeXHHKH B 1]eJIOM, TaK U ee OT[e/IbHbIX HanpaBieH!i

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-2
3HAHUA:
TIPUHLIMIBI TIOCTPOEHUS Mojenell (DYHKIIMOHWPOBAHUSI W3/  PaKeTHO-KOCMUYECKOH TeXHUKU
(PKT);;
YMeHus:
cocTaByieHue Mojiernielt QyHKIMOHUpOBaHUS u3zenuii PKT;;
HaBbIKU:
WCTI0/Tb30BaHUsI COBPEMEHHBIX METO/IOB Pa3pabOTKX CUCTEM TIO/II€P>KKHU MPUHSATHS PEIIeHUH,
9KCTIepPTHBIX, HEHPO-CeTeBbIX CUCTEM C WHTE/UIeKTYaTbHBIMUA BO3MO)KHO CTSIMHU. .
ICK-11
3HAHUA:
cocTaB/ieHUe Mo/jierielt (QyHKI[MOHUPOBAHUS U3/le/nii pakeTHO-KocMuueckol Texuuku (PKT);;
YMeHUs:
WICTIO0/Tb30BaHUsI COBPEMEHHBIX METO/IOB Pa3pabOTKU CUCTEM MO/|I€PKKHU TIPUHATHS PEIIeHHUH U
9KCTIePTHBIX CHCTeM C UHTe/UIeKTyaTbHBIMA BO3MOXXHOCTSIMI;;
HABbIKU:
BJIaJieTh MeTOJJaMU COCTaB/IeHus1 U aHa/ir3a Moeneii PKT f/1st morcka v IpUHSTHS pellieHuH. .



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

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

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

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

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

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

¢ TICK-11 — CnocobeH aHaIW3UpOBaTh COCTOSTHHUE U MEPCIEKTHBbLI Pa3BUTHS PAKETHOM 1 PaKeTHO-
KOCMUYECKOM TeXHHKU B 1]eJIOM, TaK U ee OT/Je/IbHBIX HalpaBeHHi



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCETO

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jleknuu

IIpakTHUYecKHe

3aHATUHA

CamocrosTebHasA
pabora cryeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

TICK-11

Paspen 1. BBepenne. Kparkasi ICTOpHSi HCKYCCTBEHHOTO WHTeiekTa (UN).
OCHOBHbIe HarpaB/IeHHst UcciejoBanuii B obnactu M. Tporpammuoe obecrieuenue
cucrem V. Pa3paboTKa ecTeCTBeHHO-SI3bIKOBBIX HHTep(eiicoB M MallIMHHbII
niepeBol. VIHTe/1eKTyasbHble po6oThl. MalmHHOe 3penue. O6yuenue u
camooOyuenue. Pacrio3HaBanue 06pa3os. [Ipyrue Harpasiensi. [IpejcraBneHne
3a7la4 B TIPOCTPAHCTBe COCTOSTHUM. IT10MCK B TPOCTPaHCTBe COCTOSHMIA.
JlenyKTHUBHBIN BEIBOJ. BBeleHue B skcniepTHble cucteMbl (3C). XapakTepuCTHKU
3C. JocrouHctBa OC. Mecto yenoseka B IC. Opranusauus OC. OpraHusanust
3HaHui. OTnune OC OT TPAAULIMOHHBIX porpaMM. OCHOBHBIE BU/IbI [€SITeNIEHOCTH
3C. Tunel 3a7a4, pemaemble IC.

10

10

Pa3paen 2. Pa3pa6oTKa sKkcrepTHbIX cucreMm. 2.1.Knaccubukaims cucrem,
OCHOBaHHBIX Ha 3HaHUsX. [IpUMEHNMOCTb, BO3MOXXHOCTB, ONpaBJaHHOCTb U
pasymHocTb OC. IToctpoenre OC. YpoBHH pa3paboTku IC. Bribop
HHCTPYMeHTaIbHOTo cpeficTBa noctpoenus OC. TIpuobpereHue 3HaHUI OT
sKcrnepToB. Becezpl ¢ skcnepToM. B3anmogeiicTBre nomnb3oBaress ¢ CUCTEMON
NpUHATUSA pelteHuid. 2.2. Cpencrea nocrpoenust IC. IpezicTapnenye 3HaHNH B
MHTe/I/IeKTya/bHbIX cicTeMax. ITpe/icTaB/ieHHe 3HaHHH C MCTIO/Ib30BaHKeM NpaBUII.
TIpezcTaBneHte 3HaHMI C IOMOLLBIO JIOTHK, CEMaHTUUECKHUX CeTel, (peiiMoB.
SI3BIKM TIPOrPaMMUPOBAHKS /17151 IPUIOXKeHHH B 06macti . S13bIKK HHKeHepyun
3HaHuii. [TpofyKLoHHbIe crcTeMsl. [IpsiMasi U 06paTHast LIeMOUKH pacCyKAeHHi.
KoagdurmeHT J0Bepus Kak Cpe/iCTBO pean3aliiy Heorpe/ieleHHOCTH B 6a3ax
3HaHui. 2.3. BaiiecoBckuii mogxoy. MaiiiiHa JIOrMYeCcKoro BeiBoja U 6a3a 3HaHHUMA.
Teopema baiieca. HeorpeieneHHOCTb, 3aK/IF0UeHHast B PeakLUM YeoBeKa.
KocBeHHasl Lieriouka paccy»zaeHuit. [Togxoy ¢ LleHaMH CBHAeTeNbCTB. BbipaboTka
3aK/oueHust. 2.4. VIHTepBasbHbIi BePOSITHOCTHBIHN TIO/XO0/ K pabote ¢
Heorpe/ie/IeHHOCThIO B 6a3ax 3HaHumi. Ha/ie)KHOCTh yTBep)KAeHUH.
Komb6unupoBaHue cBuzeTebCTB. [IpoTrBopeuns. [IpaBuia co CIOKHBIMU
YC/IOBHSIMH. YC/IOBHS CO CJIOKHBIMU CpaBHeHUsIMH. IIprMep BbIBOJaA.
Vcrionb30BaHUe PaCCMOTPEHHBIX METO0B PabOThI C HEOIIpe/le/IeHHOCTBIO Ha
TIpUMepax pellleHHs! KOHKPeTHBIX 3a/jau U3 06/1aCTH PaKeTOCTPOeHHsI.

16

10

10

Paspen 3. OCHOBBI TEOPHH HEYETKMX MHOXXECTB U HEU€TKOM JIOTHKH. 3.1.
HeuéTkue paccyxgenust B cuctemax VIW. OcHOBHbIe OHSATHSI TEOPHU HEUETKIX
MHOXecTB. Oripezie/ieHrie HEUETKOro MHOXecCTBa. OCHOBHBIE XapaKTepUCTHKH
Heu8TKMX MHOXKeCTB. OCHOBHbIe TUIIbI (PYHKLIMI IPHHAAIeXXHOCTH. 3.2. Onepalyn
Ha/| HeUETKMMU MHOKeCTBaMU. PaBeHCTBO M JOMUHMPOBaHHe HEUETKUX MHOKECTB.
Oreparuu nepeceueHus, 06beJUHEHNs U Pa3HOCTU. AJIbTePHaTUBHbIE OTlepaLjui
riepecedeHnst 1 06beHeHHs] HeUETKUX MHOXKeCTB. HeKOTopbIe /JOMOo/IHUTe/IbHbIe
oriepaLuy Ha/j HeUETKUMU MHOXKecTBaMu. 3.3. HeuéTKie OTHOLLEHHs U CI0COBbI MX
3asiauysl. OCHOBHbIE XapaKTePUCTUKU HeYETKMX OTHOILeHUH. Orneparuy Hag
HeUETKIMU OTHOLIeHUsIMH. KoMIo3u1ist GUHApHBIX HEYETKMX OTHOLLEHUH.
HeuéTkoe otobpakenue. 3.4. HeuéTKast U TMHTBUCTHYECKAs [TepeMeHHBIE.
Onpegenenust. Ilpumepsl. HeuéTkue BeTMuKHBL, UKic/1a ¥ UHTepBasbl. Onepalyu Haf,
HeuéTKMMH YHC/IaMH ¥ MHTepBaiamMu. HeuéTkue uncia 1 uHTepBassl B popme (L-R)-
¢yHKLmii. Onepalyy HaJ HUMU. Tpeyro/bHble HEYETKHe YHC/IA U TparneLieBru/HbIe
MHTepBaJibl. KOMITO3MLIMA HeUETKOrO MHOXKeCTBA M HeU€TKOro OTHOLLeH|s. 3.5.
OcHOBbI HeUETKOM 10rvKU. TToHsITHe HeUETKOTrO BbICKa3biBaHUsl. OCHOBHbIE
JIOTHUeCKHUe OTepaliii C HeYETKUMHU BbICKa3bIBaHUSAMH. JIOTHUeCKoe OTpHLaHHe,
KOHBIOHKLIWS, IU3BIOHKLIMS HEUETKUX BbICKa3bIBaHUH. HeuéTkas nMrmmkarus.
TIpuHsATHe pelleHUi B HEUETKOM cpegie.

20

10

10

10

20
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Pazpen 4. CucTeMBl HeYETKOr0 BbIBO/Ia. AITOpUTM Mam/jaHu. ANTOPUTMEI:
Cyreno, Ilykamoro, JlapceHa. IIpumepbl UCM0/b30BaHMsI CUCTEM HEUETKOIO BbIBOJA.
TIpumep pa3paboOTKM CHCTeMbI HEUETKOTO BBIBO/IA B MHTEPAKTHBHOM PEXXUME.
Tpumep pa3paboTKU CUCTeMbI HEUETKOTIO BBIBOZA B PEKHMe KOMAaHJHOM CTPOKH. 4.3.
HeuéTtkas knactepusanus. IToctaHoBKa 3ala4l HEUETKOTrO K/1aCTePHOro aHa/n3a.
ANropuTM pellieHus 33laun HeUETKOM K/1acTepu3aLiid MeTO/|OM HEYETKUX C-
cpesHux. [IpumMep pertieHust 3aa4y B KOMaHAHOM peKMMe U C UCII0/Ib30BaHHEM
rpadudeckoro nnTepdeiica. PeleHue 3azauu onpe/e/ieHus 9rca KNacTepos s
HeuETKOM Kiactepusari. 4.4. OCHOBbI HEUETKUX HeHPOHHBIX ceTeid. Obwast
xapakrepuctrka ANFIS — aflanTUBHBIX CHCTEM Helpo-HeuéTKoro BbiBoga. IToHsTHe
HeﬁpOHHDﬁ CeTU U OCHOBHBIE eé XapakKTepUCTUKU. 1"1/16p14,qﬂa51 CeThb KaK aZlariTuBHasA
cucTeMa Helpo-HeuéTKoro BeIBoa. 4.5. IIprmepb! pa3paboTKu CHCTeM HEeYETKOTo
BbIBOZla. Pa3paboTKa cuCcTeM HeuéTKOro BbiBoja MamzaHu, CyreHo U CHCTeMbl
Helpo-HeuéTkoro BeiBoAa (ANFIS), Ha OCHOBe UMC/IEHHBIX JaHHbIX.

32

16

16

20
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Pa3pen 5. eneTnyeckue ajropuTMbl. 5.1 OCHOBHbIe NTOHSTHUS] TeHeTUUeCKUX
anroputMoB. Kiaccuueckuii reHeTHuecKuit aaroputm. VIIoCTpatiys BbIOTHEHUst
K/TaCCUYeCKOro reHeTU4eCKOro aJiropurMa. 5.2. KO,Z[I/IPUBBHPIE TapaMeTpoB 3aJa4yu B
reHeTHUYeckoM aaroputme. OCHOBHasi TeopeMa O reHeTHUeCKHX anropurMax. 5.3.
MopudHKaL1 K/1acCHUeCKOro reHeTHUeCKoro anropurMa. MeTozipl ceeKLuu.
Ocobble npoLeAypel penpoAyKLyy. [eHeTHUecKre ornepaTopsl. MeTozb!
KoAMpOBaHusl. MaciurabupoBaHue (DyHKLMK NpucrocobneHHOCTH. [eHeTHUecKue
a/ITOPUTMBI 1151 MHOTOKPUTEPUAIbHON ONTUMU3aLUH.

20

20

Paspen 6. Mojieb HelipoHa U apxuTeKkTypa ceTH. Passien 6. Moziens HelipoHa u
apxurekTypa cetd. 1.1. Mogenb HelipoHa. ITpocToii HelipoH. CTpyKTypa u
(yHKIMOHMPOBaHYe OMHOYHOrO HefipoHa. PYHKLMs akTuBaLuy. EquHnyHas ¢
JKECTKUM OTpaHUYeHNeM, CUTMOMa/IbHasl U IMHelHasl (DyHKLIUM aKTUBALIUH.
HeiipoH c BeKTOpHBIM BX0ZI0M. 1.2 ApxuTeKTypa HelipoHHBIX ceTeld. OHOC/IOMHbBIe
cetn. MHoroc/oiiHble cety. CeTu C NpsIMOH Tepe/jaueii curHana. BosMoxxHocT! 1
o6/1acTy IpUMeHeHHst HeMPOHHBIX ceTet. TeXHO/OrKs pelleH s 3aauu ¢
HCMO0/Ib30BaHKeM HeHPOHHO# ceTr. CeTH MPsSIMOTo PacrpoCTPaHeHUst CUTHaa,

6
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PeKyppeHTHbIe, CAMOOPraHU3YIOLLMeCs], CBePTOUHbIe. BHIGOp apXUTEKTYPbIL.
VHuipanu3anps napametpoB. O6yueHue ceTu. VIcronb30BaHue CeTH.

Bcero 3a 7 cemecTp 108 51 34 17 57 100

100

Bcero no gucHyI/iMHe 108 51 34 17 57 100

100

3.2. AyAuTOPHBII NPaKTUKYM

Homep n

Oo0neMm,
Ne |HaMMeHOBaHHe
TeMa NpakTHYeCKOro 3aHATUSA aya.
n/n pa3pena
JUCLUNIUHBI Huacos
Pa3pabotka 0a3bl 3HAHM /151 pellieHrs] He)opMaIM30BaHHOM 3a1aun C

Paszien 2. TIOMOIL[BI0 TIPOAYKIIMOHHOM CHCTEeMBI, UCTIOB3Yolel Ko3hduipenT 5

PaspaboTka ZloBepwsi Ipu pabore ¢ HEONpe/|e/IeHHOCTBIO. Pa3paboTka 6a3bl 3HaHHH J7is

1 SKCTIEpTHBIX pelLleHNs Heq)opManmolaaHHon 3a/1a4H C MOMOLL{BIO BEPOATHOCTHOH 4

CHCTEM. peanu3aLuu 3KcriepTHoi cuctemsl. (BailecoBckuii mogxoz.) PaspaboTka
0a3bl 3HaHWH /715 TPOAYKLMOHHOM CUCTEMBI, MCTIONB3YIOIIel MHTepBalbHbBINI
BEPOSTHOCTHBIM TOAX0/ K paboTe ¢ HeoTpe/ie/ieHHOCTRIO.
2 Pa3pabotka cucteMbl Helpo-HeuéTKOro BhiBozia (ANFIS) Ha ocHOBe 7
YKC/IeHHBIX IaHHBIX C UCTI0/Ib30BaHKeM Tpaduueckoro uHTepgetica.

3 PaspaboTka crcTeMbl HEUETKOTO BbIBOZa Mam/jaHu /i/isl yripaB/ieHust ?
Paszen 4. [IBIDKeHUEM JIeTaTe/IbHOTO arrapara B TpEXMEepPHOU MOCTaHOBKe.

CHCTeMBI Asroputm Mamzanu. Anroputm CyreHo. ITpyMepsl UCII0/Ib30BaHUS CUCTEM

4 |HeusTROTO HeuéTKoro BbiBoga. [Ipumep pa3paboTKu cHCTeMbl HEUETKOTO BLIBOJA B ?
BBIBOJIA. HMHTEPAKTHBHOM pekime. [Tpumep pa3paboTKy CUCTEMbI HEUETKOTO BLIBOJA

B pe)KUMe KOMaH/IHOM CTPOKHU.
Pa3paboTka crcTeMbl HEUETKOTO BBIBOZIa Mam/laH! M CUCTeMbl HEUETKOTO

5 BbIBoZia CyreHO Ha OCHOBE UMCJ/IEHHBIX JJAHHBIX C UCI0/Ib30BaHUEM 2

rpaduyeckoro uHTepdeiica.
Pazgen 5. . o
6 |Tenetmueckie Knaccuueckuli reHeTnyeckuii anroputm. VimrocTpanyst BBIIOTHEHUS 1
KJ/IaCCUYeCKOr0 TeHeTUYeCKOr0 aifOpUTMa.
a/rOPUTMBI.

7 Pazgen 6. PetuieHue 3ajaun pacno3HaBaHus 00pasa ¢ UCMoIb30BaHNeM HePOHHOM ?
Mogenb cetu. Bribop apxurtektypsl cetu. OOyuenve. AHamu3 paboThI.

HelipoHa 1 Perenue 3aiaun perpeccuu C UCIOJ/Ib30BaHWEM HEHMPOHHOW CeTH MPSMOro

8 |apXUTeKTypa |pacrpocTpaHeHUs CuTHaja. AHaiu3 paboThl. PelieHre poOIeMsl 2
CeTH. nepeoOyuyeHUst CETH.

Bcero 3a 7 cemecTp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne |HaMMeHOBaHHe Oo0neMm,
Copep>xaHue yueOHOro 3ajaHus
n/n pa3jena 4acoB
JUCLUTUTAHBI
[ToaroToBKa K BOCHPUSITUIO JTEKLMOHHOIO MaTepuarsna, CBsI3aHHOIO C
WCTOpHel UCKyCCTBeHHOTro uHTesiekTa (M), OCHOBHBIMU HarpaB/ieHUsIMU
1 uccnenoBaduii B obnactu M. TIporpammMHubiM obecrniedeHuem crctem UL 9
Pa3paboTkoii ecTeCTBEeHHO-SI3bIKOBBIX UHTEP(eliCOB M MallIMHHBIM
niepeBozioM. VIHTe/ieKTyasibHble pob0Thl. MammaHOe 3peHue. ObydeHue U
p 1 camoobyueHue. PacriozHaBaHue 06pa3oB.
B?agez‘aejllné. INoaroroBKa K BOCTIPUSATHIO JIEKLMOHHOTO Marepyara, CBsi3aHHOTIO0 C
W3J/I0’KEHUEM CJIeyIoLuX BonpocoB: [IpescTaBnenye 3aad B IPOCTPaHCTBE
coctostHui. [Touck B MpocTpaHCTBe COCTOSTHUM. [leyKTUBHBIN BHIBOJ.
2 BeeneHue B skcniepTHbIe cucteMbl (JC). Xapakrepuctuky JC. [loctouHcTBa| 2
3C. Mecrto yenoBeka B C. Oprannsanusa OC. OpraHy3arus 3HaHHH.
OTtmnuue OC OT TpaAULMOHHBIX TporpaMM. OCHOBHBIE BUJBI AeATeNbHOCTU
OC. Tunesl 3amay, pemaembie IC.

3 |Pasgen 2. [ToaroroBka K BOCIIPUATHIO JIEKLMOHHOTO MarepuraJa, CBA3aHHOIO C 4
Pa3pabotka W3/I0)KeHUeM CJieAyroLuX BorpocoB: Knaccudukaiys cuctemM, 0CHOBaHHBIX
9KCTepTHbIX  |Ha 3HaHUAX. [IpMeHMMOCTb, BO3MOXXHOCTh, ONPaBAaHHOCTb U pa3yMHOCTb
CHUCTEM. 3C. IMoctpoenune OC. Ypouu pa3paborku IC. BeIOOp HHCTPYMEHTAILHOTO
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cpeactia octpoenus: OC. ITprobpeTeHue 3HaHMI OT FKCepToB. becepl ¢
3KcrepToM. B3anMogeiicTBre nosb30Baress C CUCTeEMON IPUHATHUS
peLleHNH.

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

Pazgen 3.
OCHOBBI
TeopUuu
HEUETKUX
MHOXXEeCTB U
HeUYETKOU
JIOTHIKH.

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

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

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

CucreMbl

HEUETKOIro
BBIBO/IA.

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

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

[ToaroTOBKA K MpPaKTHUeCKUM 3aHSATUSIM, CBSI3aHHBIM C U3yUeHUeM
creayrolmx BorpocoB: Heuétkas knacrepursarus. [locTaHOBKa 3aaun
HEeUETKOTO K/IaCTePHOTO aHa/M3a. AJITOPUTM pellleHus 3afaun HeuETKOU
KJ/IaCTepU3aIriii MeTo/[0OM HeuéTKUX c-cpegHux. [IpuMep pelieHust 3a1auu B
KOMaHZIHOM PeXXHMe 1 C UCII0/Ib30BaHNeM rpaduueckoro uHTepgeiica.
Perienue 3asjaum onpeZiesieHUs Yic/ia K1acTepoB il HEUETKOU
KJ/lacTepU3aLiyy.
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12

IloagroroBka K NpakTUYeCKUM 3aHATUSAM, CBA3aHHBIM C U3y4eHUEM
C/leyIoIuX BOpocoB: OCHOBBI HEUETKUX HEMPOHHBIX ceTeld. Obrmas
xapakrepucTtvka ANFIS — afjanTUBHBIX CHCTEM HelpO-HEeUETKOTO BBIBOJA.
IMoHsiTie HEHPOHHOM CETH U OCHOBHBIE €€ XapaKTepUCTUKH. ['MOpraHas ceTh
KakK a/lanTuBHasl cCcTeMa Helip0o-HeuéTKOro BhIBO/A.

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

TI'eneTnueckue
aJITOPUTMBI.

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

14

Pazgen 6.

15

Mopens

ceTu.
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HelipoHa 1
apXUTEeKTypa

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

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

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

Bcero 3a 7 cemecTp

57

4. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUII/IMHbI

CEMECTP

HEJEJ/IN CEMECTPA

4

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

7

TexkK

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

YcnoBHbIe 0003HaUEHUST:

[P — nuarHocTrueckasi paboTa;

TexK — BOIIPOCHI /11 TEKYLL[er0 KOHTPOJIS;

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

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

BOITIPOCHI /715 TEKYILIETO KOHTPOJIS;

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

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

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

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

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

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

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

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

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

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

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTCS.

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

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

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

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

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

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

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

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

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

6.1. JleKijnoHHbIE 3aHATHSA:

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

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

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme 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 JJIs PellieHus 3a/iad MpodeCCHOHAIBHOM e TeTbHOCTH;
TICK-11 criocobHOCTh aHA/TM3UPOBATh COCTOSTHUE U MEPCIIEKTURBI PAa3BUTHSI PAKeTHON W PAKeTHO-KOCMUUE CKOM
TeXHUKU B 11eJIOM, TaK U ee OTAe/bHbIX HarpaBaeHui.

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

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

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

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

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

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

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexoMeH/JaI[UH 110 0CBOEHHUIO JUCITHILTHHBI /TSI

CTyJeHTa

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

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

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

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

HaumenoBasue paGoTs! Pexomenjyemas | Tpy0eMKOCTb,
JuTeparypa yac.
Paspen 1. Beepenue.
[ToaroToBKa K BOCHPHUSATHIO JIEKI[MOHHOTO MaTepuasa, CBsI3aHHOTO C
rcTopueit uCKyccTBeHHOTO uHTesiekTa (UI). OCHOBHBIMU
Harpae/eHUsIMUA UCCefoBaHui B obmactu VIW. TIporpaMMHBIM 2
obecrieuerviem cucteM V. Pa3paboTKOM eCTeCTBeHHO-53bIKOBBIX A. Ilerar. .
uHTep(deficoB ¥ MallIMHHBIM MEPEBOZIOM. VIHTe/IIeKTyalbHble POOOTHI. HeuéTkoe
MarmHHoe 3peHue. O6yueHue 1 camoobyueHue. PacriosHaBaHe 06pa3oB. | MojenMpoBaHue
ITogroroBKa K BOCIIPUSTHIO JIEKLIMOHHOTO MaTepuaJia, CBsI3aHHOTO C U yripaBJ/IeHHE!
U3/IOKEHWEeM CJIeIyIoIIiX Borpocos: [IpecraBienyve 3ajad B M.: BUHOM.
MPOCTPaHCTBE COCTOSIHUM. I10MCK B MPOCTPaHCTBE COCTOSTHUMA. JlaGoparopus
IleyKTUBHBIN BbIBOJ,. BBegenue B skcreptHble cucteMbl (OC). 3HaHui, 2012 9
Xapakrepuctuku IC. Joctouncra 3C. Mecto yenoseka B OC. (1,2)
Opranu3zanus OC. Opranuzaius 3Hanui. Otamure 3C OT TPagUIIMOHHBIX
nporpamMM. OCHOBHBIe BU/bI AesiTeslbHOCTH DC. Turibl 3a7iau, peliaeMbie
3C.
Wroro no pasgeny 1 4
Paspen 2. Pa3pa6oTKa 3KCIepTHBIX CHCTEM.
[ToaroToBKa K BOCOPUSATHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C A Tlerar
W3/I0’KEeHHEM C/IeAYIOLMX BonpocoB: Knaccudukauus cucrem, PR
OCHOBAHHBIX Ha 3HaHUsX. [I[pUMeHUMOCTb, BO3MOKHOCTb, ONIPaBJaHHOCTh Heu€rkoe
MOJle/TMPOBaHue
u pa3ymHoCTh DC. IToctpoenrie IC. YpoBuu pa3paborku DC. Bribop ) 4
WHCTPYMEHTa/IBHOTO cpeficTBa ocTpoenus DC. TIpuobpeTeHye 3HaHUH OT " yl_TpaBHEHHe'
SKCIepTOB. Becenpl c SKCIepTOM. BsaumogericTBue Nonb30Baress C 1.7\145'1'6]311)&1?001)11\4&
CUCTEeMOU TIPUHSTUS pelleHU. %
= 3HaHui, 2012 (3)
IToAroToBKa K TIpakKTUUeCKUM 3aHSTHsIM: Pa3paboTka 0a3bl 3HaHWM 71 C. JI. IlItog6a. .
pelieHVst He)OpMaTM30BaHHOM 3a/]au¥ C TIOMOII[BI0 TIPOAYKLIMOHHOM TpoekTHpoBaHke
CHCTEMBI, UCTIO/B3YIOIIEel Ko3(hhUILIMeHT f0BepHs Tipu paboTe ¢ HEUSTKIX CHCTEM
HeoTIpe/1e/IeHHOCThIO TToAT0TOBKA K TIPAKTHUeCKUM 3aHATHSAM : Pa3paboTka cpeicTBamH
0a3bl 3HAHWH AJ1s1 pellieHrs] He)opMaTM30BaHHOM 3alau C IIOMOIIIBIO MATLAB: M.: 4
BepOSITHOCTHOM peanu3alyy sKcriepTHoi cucteMsl. (bailiecoBckuii nogxoz.) Topsiuas HHMs-
IMToAroToBKa K TIpakKTU4YeCKUM 3aHATHAM : Pa3paboTka 6a3bl 3HaHUH [jist Tenekom, 2007
MPOAYKLMOHHOU CUCTEMBI, UCI0JIb3YIOLeN NHTePBaIbHbINA BEPOSITHOCTHBIMN (1,5)
MozIxo/| K paboTe ¢ HeOMpe/ie/IeHHOCTEIO.
Wtoro mo pasneny 2 8
Pa3pen 3. OCHOBBI TeOpHH HEUETKHX MHOXKECTB M HEUETKOM JIOTUKH.
IToaroroBka K BOCIIPUATHIO JIEKLMOHHOTO Marepurasa, CBA3aHHOIO C A. Tlerar. .
W3/I0)KeHUEM CJIeAYIOLKX BOMPOCOB: OCHOBBI HEUETKOM JIOTUKU. [ToHsITHE HeuéTkoe
HEeUETKOTO BbICKa3biBaHUs. OCHOBHBIE JIOTUUECKUe Orepaliy ¢ HeUETKUMU | MOZie/TUpOBaHue 4
BBICKA3bIBaHUSIMU. Jlornueckoe OTpuljaHue, KOHBIOHKIIWSA, AU3bIOHKIINS U yTipaBjieHUe:
HeUYETKMX BbICKa3biBaHWM. HeuéTkast uMmrutukaius. [IpyuHsaTre pelieHui B M.: BUHOM.
HEeuéTKOH cpefe. Jlabopatopust
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IToaroroBka K BOCIIPUATHIO JIEKL[MOHHOT'O MarepuraJa, CBA3aHHOIO C 3HaHui, 2012 3
U3JI0KeHUEM CJIeZlyOLMX BONpocoB: HeuéTkue paccyXeHus B CUCTeMax (4,5)
NN. OcHoBHBIE TIOHATHS TEOPUU HEUETKUX MHOXKeCTB. OrpesiesieHue
HEYETKOro MHOXXeCTBa. OCHOBHBIE XapaKTePUCTUKUA HEUETKUX MHOKECTB.
OcHoBHbIe TUTIBI PYHKLMM TTpUHaAIEXKHOCTU. Oniepaliiy HaJl HEUETKUMU
MHO)XeCTBaMH. PaBeHCTBO U JJOMUHMPOBaHHEe HEUSTKUX MHOXECTB.
Onepaiuu riepeceyeHusi, 00beIMHEHUS U Pa3HOCTH. AJIbTePHATUBHbBIE
orepariyy repeceyeHust U 00beJMHeHUs HEUETKUX MHOXeCTB. HekoTophie
JIOTIO/IHUTeJIbHBIe OIlepaLiy HaJl HeYETKUMU MHOXXeCTBaMU. OCHOBBI
HeuéTKoM JIoruku. [1oHATHe HeYéTKOro BhICKa3biBaHUsA. OCHOBHbIE
JIOTUYeCKHe orepaliy C HeYETKMMU BbICKasblBaHUAMU. Jlornueckoe
OTpULIaHNe, KOHBIOHKLUS, TU3BIOHKIIUS HeUSTKHUX BbICKa3bIBAaHUM.
HeuéTtkas nmmukanus. [IpuHsaTHe pellieHUi B HEUETKOM cpeje.
[ToaroToBKa K BOCHPUATHIO JIEKLMOHHOIO MaTepuasna, CBsI3aHHOIO C
W3/I0’KeHHEM CJIeIYIONIMX BOMPOCOB: HeuéTKre OTHOILEHUS ¥ CTIOCOOBI MX
3aaHusl. OCHOBHBIE XapaKTEPUCTUKU HEUETKUX OTHOLIeHWH. Onepauyu
Ha/l HEUETKUMU OTHOIIEHUAMU. KoMMo3uiys OUHAPHBIX HEUETKUX
oTtHoweHui. Heuétkoe otobpaxkeHue. HeuéTkast v IMHTBUCTAYE CKast 3
nepemenHsle. Onpezenenus. Ilpumepsl. HeuéTkre BeMunHbl, uncia u
vHTepBasbl. Onepalyy HaJ, HEUETKMMY YMC/IaMU U UHTepBalaMU.
Heuétkue unicia u uHTepBasibl B hopme (L-R)-dynkiuii. Onepaiiyuu Has
HUMHU. TpeyrosibHble HEUETKME UKC/a U TpareLeBUIHbIe UHTePBaIbI.
Kommno3uiiys He4eTKOr0 MHOXKeCTBa ¥ HEUBTKOTO OTHOILIEHUS
Wroro no pazzeny 3 10
Pa3pen 4. CucreMbl HEYETKOTO0 BBIBOAQA.
[ToaroToBKa K BOCOPHUSATHIO JEKL[MOHHOTO MaTepuasna, CBsI3aHHOTO C
U3JI0KEeHUEM CJIeIYIOLMX BOIPOCoB: ba3zoBas apxurekrypa cuctem _ CHCTeMbI
HEYETKOIO BbIBOJA. He"‘IéTKI/Ie JIMHTBUCTUYECKHe BbICKa3bIBaHUSI. HCKYCCTBEHHOTO
OcHOBHBIe 3Tanbl HEUETKOTO BEIBOAA. PopMrpoBaHue 6a3bl MPaBUJL. UHTe//IeKTa: 3
®da33udukalusa. ArperupoBaHue. AKTUBA3ALNS. AKKYMYJISITHUS. CII6.ETTY
Hedazsudukanys. Metop 1jeHTpa TsDKeCTH. MeTop 1ieHTpa IJIOIIa I u. "BOEHMEX"
ME”I:O,ZL JIeBOTO/TIPaBOTO MO/a/IBHOTO 3HaueHus. IIpoeKTupoBaHye Oas3bl um. 1. @.
HEYETKUX IIPABUJI HA OCHOBE YKUC/IEHHBIX [JaHHBIX. Yeruroga, 2015
[ToaroToBKa K NpakTU4YeCKUM 3aHSATUSIM, CBSI3aHHBIM C U3yUeHUEM (1,6)
crefyromux BonpocoB: OCHOBHBIE a/ITOPUTMbI HEUETKOTO BBIBOAA. . Misirkuie
Anroputm Mamzanu. AnroputMm CyreHo. [IpumMepsl WC0/1b30BaHNUS BBIUUC/ICHUS B 3
CHCTeM HeYéTKoro BbiBoZa. [Ipumep pa3paboTKy CUCTEMBI HEUETKOTO 3ajiauax
BBIBO/]a B MHTEPAKTUBHOM pexxuMe. [Tpumep pa3paboTKy CUCTEMBI yIIpaBIeHus U
HEUETKOr0 BbIBOJIAa B Pe)KMMe KOMaHJJHOW CTPOKH. TIPUHATHS
IToproroBka K NpakTUYeCKUM 3aHATHSIM, CBS3aHHBIM C U3yUeHUEeM petenuii: CIT6.:
crenyrolux Bornpocos: Heuétkas Knacrepusauus. [locraHoBka 3agauu N3p-Bo BI'TY
HEYETKOTO K/IaCTePHOT'0 aHa/ir3a. ANTOPUTM pellieHus 3a7iaull HeUETKOH "BOEHMEX"
KJlaCTepy3aly MeTOOM HeubTKUX C-cpefHuX. [Ipumep peleHus 3ajauu B uM. [1. . 3
KOMaH/ZJHOM PeXHMe 1 C UCII0/Ib30BaHKeM rpaduueckoro uHTepgeiica. YctuHOBa, 2023
Perienue 3afaun onpe/iesieHyst YMC/ia KJacTepoB /il HeUSTKOU @8]
KJlacTepU3aLiu. A. Ilerar. .
IToaroroBka K rpakThyeCKUM 3aHATHSIM, CBA3aHHBIM C U3yYeHUEM Heuétkoe
Ceayroux BorpocoB: OCHOBBI HEUETKUX HeHPOHHBIX ceTeid. OObIas MO/IeTMpOBaHUE
xapaktepuctuka ANFIS — afanTUBHBIX CUCTEM HeMpO-HeUETKOro BbiBoja. | Y YTpaB/eHUE: 3
IMoHsiTHe HEHPOHHOM CETH U OCHOBHBIE €€ XapaKTepUCTUKH. [MOpraHas M.: BMUHOM.
CeThb KakK aJlanTUBHAsI CCTeMa HeMpO-HeUETKOTO BhIBOJIA. ﬂa6gPaT0PHH
Pa3paboTka crcTeMbl HEUETKOTO BhIBOZla Mam/jaHu /i/isl yIIpaB/ieHust 3Hanui, 2012 (7) 4
JIBIDKeHUEM JIeTaTe/IbHOTO arrapara B TpeXMepHOM TTOCTaHOBKe.
Wroro no pasgeny 4 16
Paspen 5. 'eneTnueckue ajaropuTMeI.
ITogroroBka K MpakTAUeCKUM 3aHSITHUSIM, CBSI3aHHBIM C U3yUeHUeM A. A. Macnos. . 4
C/eyHOIIMX BOMPOCOB: PellleHue 3aa4y C MOMOLB TeHeTHYeCKOro leneTnueckuit
ajropuTMa B pexkuMme rpaduueckoro naTepdetica v ¢ UCMOb30BaHUEM asropuTM B
KOMaH/IHOM CTPOKH. MATLAB:
CII6.BI'TY
"BOEHMEX"
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uM. [1. .
YctuHoBa, 2014
(1,6)

Wrtoro no pasgeny 5

Pazgen 6. Mopenb HeHpOHA U apXUTEKTypa CeTH.

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

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

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

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

Urtoro mno pazgeny 6

15

15

21275




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

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

13. Uro takoe L-R ¢yHnkuus?

14. Tunel GyHKUMN NpUHA/Ie)KHOCTH.

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

Pasgen 5

. Kimaccrueckuii reHeTHYeCKUM arOPUTM.
. Xpomocoma.

. [Tonynsauus.

. T'enotur.

. ®enoTUIL

. JIokyc.

. Annens.

. DYHKIMSI IPUCTIOCOOIEHHOCTH.

. 'eneTueckue oneparopel.

. CKpel1iBaHue Y MyTaLysl.

. Buapl ckpenBaHus.

. Koguposanwe.

. Koneco pynerku.

14. OcHoBHas TeopeMa.

15. Cxema.

16. TlopsiiOK ¥ OXBAT CXEMBI.

17. CTpouTenbHble OJIOKH.

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

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

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

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

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

TepMbl TUHrBUCTUYE CKOU MTepeMeHHOU. [Iprumep.

Arperuposanue. ITpumep.

Anroput™M He4YéTKOro BeiBoZa MamzaHu. Jtarbl. TexHosorus.

[Tpoxoxxaenue neca. [Tpumep.

Crioco6bl Aedassudukaryu.

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

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

AJroput™M HeueTKOro BbiBoga CyreHo.

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

3a7laun.

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

64
65

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

Uto Takoe - cMCTeMa Helpo-HeuéTKOro BbIBofa?

Kakuie mpo6ieMbl ITIOMOTaeT PeLIuTh HeHPO-HEeUeTKUH MoAX0/?

OTarbl pa3paboTKU CUCTEMBI HEHPO-HEYETKOTO BLIBO/IA.

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

OTnuurie HeEYeTKOM K/lacTepu3alii OT OOBIYHOM.

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

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

XpomocoMa.

IMonynsauus.

l'enorum.

DeHOTHIL.

JIokyc.

Annens.

OyYHKIMA TIPUCTIOCOOIEHHOCTH.

leHeTHueckue oneparopsl.

CkpelllBaHUe U MyTaLUsl.

Bugp! ckpeluBaHus.

Kopuposanwue.

Koneco pynerku.

OcHOBHasi TeopeMa.

Cxema.

IopsifoK 1 0XBaT CXeMBI.

CrpouTe/ibHbIe OI0KU.

.Crarnueckue HelipoHHbIe ceTd. OnpezesieHue. [IpumMepsl.

. Junamuueckue HelipoHHbIe ceTU. Onpesenenue. [Ipumepsl.

ITpumsbikaroas muHUs 3agepxku. Onpezenenve. HasHauenue.

ApxuTeKkTypa nepcenTtpoHa. [Ipumep ncronb30BaHys.

IIpeosoneHre orpaHUUeHMI MepCcenTpoHa.

Apxurtektypa nuHeHo ceTy. [IpuMep HCII0/IBE30BaHUS.

Uro Takoe JIMHENHO-OTJeMMast 3aj1aua’?

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

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

ApXUTeKTypa BepOATHOCTHOM HeHPOHHOM ceTu. [IprMep MCIONMb30BaHMUS.

Apxurekrtypa cety KoxoneHa. IIpumep ucnosib30BaHusl.

Tonosorust kapTel KoxoHeHa.

TexHonorust 00yueHus: «0e3 yuuress».

Apxurekrypa LVQ-cetu. IIpumep ucnosb3oBaHusl.

Apxurekrtypa cety JnmMaHna. [IprmMep ucrnonb3oBaHus.

Apxurekrtypa cety Xondwunaa. IlpuMep UCIONb30BaHMUS.

ApxHTeKTypa «Knaccuueckoi» cet Xondunaa. OcobeHHOCTH paboThl.

TexHos0TYs1 OOHOBJIEHUST COCTOSIHUA HelipoHa B ceTu Xonbusza.

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

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

MacitabupoBaHue faHHbIX. [Ipe- 1 MocToO6paboTKa JaHHBIX.

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

92. Ilpumep aHanuv3a Mpu pelleHuy 3aa4uu perpeccuu.

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

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

96. Perynsipusaiusi. HazHaueHue.

97. Criocobbl ynyuriieHust 000011[atoIel CriocoOHOCTH HeHPOHHOM CeTH.

98. ApxXUTeKTypa CBEPTOYHOU HEPOHHOM CeTH.

JuddepennupoBaHHbIi 3a4eT

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

AypuTopHBIe <
N ~a)
3aHATHA B ® © =
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7 |Paspen 1. Beepene. 6 | 2| 2| 0 | 4 |10 | 10 |BoMPOCH AT TEKyIerO
KOHTPOJIS
Otuer o
7 [Paspen2.Paspabotka | ;o | o | 4 | 4 8 | 10 | 10 MPaKTHUECKOMY
JKCIePTHBIX CHCTEM.
3a/JlaHUIo
Pa3pgen 3. OcHOBBI
- |Teopuy Heu€rkmx 20 | 10 | 10 0 10 | 20 | 20 Bormpocs! Asist TeKy1iiero
MHOXXeCTB U HeUéTKOM KOHTPOJISA
JIOTHUKH.
Paspen 4. Cucrembl Order ro
7 A ’ 32 | 16 8 8 16 20 | 20 MpaKTU4eCKOMY
HEeUETKOro BHIBOJA.
3a/]laHUIo
7 Paspen 5. 'eneTnueckue 9 5 4 1 4 20 | 20 Bonpocs! a4 Tekyiero
a/ITOPUTMBI. KOHTPOJISA
Otuer o
Pa3pen 6. Mopgennb HPE;I;TELI/;‘II;C}ISOMY
7 |HenpoHa u apxuTekTypa| 25 | 10 6 4 15 20 | 20 Bompoce! K
CeTH.
nuddepeHIIPOBaHHOMY
3aueTy
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero no aucuinHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-2
Bonpocbl omkpbimoz2o muna:
Nel JIMHrBUCTHYECKask TiepeMeHHast IB/IIeTCs 000011[eHneM TIOHSITHS ...

3ABEPHINTE ®PA3Y CJIOBOCOUETAHUEM B POJUTEJ/IBHOM ITA IEXKE
Ne 2 Kakasi cTereHb nposiB/ieHYst IPHU3HAKA XapaKTePU3YeTCs C TIOMOIIbI0 S-00pa3Hoi
(YHKUMY TIPUHA/I/Ie)KHOCTH?

OTBET 3AIINIINTE CJIOBOCOYETAHVEM B UMEHUTEJIBHOM ITATEXE.

Ne 3 DYHKIMIO TIPUHAJJIe)KHOCTU BO3Besd B cTerneHb 0.5. Kak 3T0 cka)keTcs Ha CTereHu
YBEPEeHHOCTH B UCTUHHOCTHU yTBepXeHus?

No 4 Yro o3HauaeT ¢a3suduKaLys BXOOHON epeMeHHON ?

Ne 5 OcHoBHOe oTyinuue anroputma CyreHo ot ajroputMa Mamjanu B TOM, 4TO ...

3ABEPIINUTE ®PA3Y

Ne 6 Yro TIPOUCXOAUT C BEPOATHOCTBIO BBDKUBAHHWSA CXEMBI ITPU CKPELIWBAHWH, €CJIN
YBE/IMYMUBAETCSA OXBAT CXeMbI?

Ne 7 UTO NpOUCXOAUT C BePOSITHOCTBIO BBKMBAHUSA CXeMBI [IPH MyTaL{iy, eC/Id yMeHbIIaeTCsl
TOPSAL0K CXeMbI?

Ne 8 B texnonorun ANFIS crcreMa HeUeTKOro BbIBOZA HACTPauBaeTCs C MOMOLLBbIO
aJITOPUTMOSB ....

3ABEPIINTE ®PA3Y
Ne 9 HacTpanBaeMbIMM NapaMeTpaMy HEUPOHHBIX CeTeM SB/SITC ...

3ABEPIIUTE ®PA3Y
Ne 10 3aBepLLarOIIMM 3TaroM TpH pellleHrH 3a/lauy C TOMOILbI0 HEMPOHHOU CeTH sB/SeTCs ...

3ABEPIINTE ®PA3Y
Bonpocbl 3akpbimo2o muna:
Ne 1 CKOJIBKO COCTaBHBIX YacTell y mpaBuiia?

- OgHa
- IBe
- Tpu

- Yetslpe
Ne 2 UucieHHOe 3HaueHUe QPYHKLMW TIPUHA/ITIE)XKHOCTH OrpejiensieT. . ..

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

- O6nacTh onpe/ie/ieHNs] HEYETKOTO MHOXKeCTBa

Ne 3 CremneHb UCTUHHOCTH HEUETKOTO OTPULIAHUS paBHa eJUHULIe MUHYC CTelleHb
WCTUHHOCTH HEUeTKOTO BbICKA3bIBAHUSI.

-05o0T CyMMBI € IMHULIBI U CTeIIeHN NCTUHHOCTH HEUYETKOI'O BBICKA3bIBAHUSI.

+ e/IMHULIe MUHYC CTelleHb UCTUHHOCTY HEUeTKOI'0 BbICKA3bIBAHUSL.
Ne 4 [TepeceueHrie HeYeTKOrO MHOKECTBA Y €r0 JOTOTHEHUS . ..

- obpa3yeT yHMBepCaIbHOe MHOXKECTBO
- SIB/ISIETCS MY CTBIM MHOYXECTBOM

- He ABJIAeTCd ITyCThIM MHO>Xe CTBOM
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Ne 5 O0berHeHre HEUETKOTO MHOYXKECTBA M €T0 JIOTIO/IHEHHS] . ..
- obpasyeT yHMBepcaIbHOe MHOXKECTBO
- SIB/ISIETCS [Ty CThIM MHOKECTBOM

- He JlaeT YHUBEPCAJBHOTO MHOXeCTBa
Ne 6 [psimasi 11erouKa pacCyKaeHu ...

- aHa/TM3UpyeT KOHCTAaTUPYIOIYIO YacTh MpaBuia
- aHA/TU3UPYET YCJIOBHYIO YacThb TpaBuIa

- UCTIOMB3YeT TObKO BeCOBOM KO3(PUIIMEHT rpaBuIa
Ne 7 TepM-MHOXeCTBO JIMHTBUCTUUECKOW TlepeMeHHON — 370 ...

- MHOXKECTBO €€ 3HaueHUH.
- 00/1aCTh €€ ompeeeHust

- MHO>)KECTBO MOJU(HUKATOPOB
Ne 8 CreneHb NMPUHAZJIEXXHOCTH 00beJUHEeHNIO HeUeTKUX MHOYKECTB PaBHa ...

- MAaKCUMYMY CTerleHel PHHA/|Ie)KHOCTH TepeceKaeMbIX MHOXKECTB.
- MUHUMYMY CTereHeli pUHa/1e;KHOCTU IepeCceKaeMbIX MHOXKeCTB.

- Pa3HOCTH CTerneHel MPUHAAIEXXHOCTHY NlepeceKaeMbIX MHOXKECTB.
Ne 9 HeueTkast mepemeHHast orpefiesieTCsi KOpTeXXem, COCTOSIIIIAM U3 ...

- [IByX 3/1eMeHTOB
- Tpex anemeHTOB
- YeTbIpex 371eMeHTOB

- [T anmemeHTOB
Ne 10 OO6nacTb orpefiesieHUs1 HeUETKOW BeTMUUHBI — 3TO ...

- MHOXeCTBO Le/TbIX UHhCen
- MHO>XeCTBO C/I0B
- JIroboe MHOXKeCTBO

- MHO)XeCTBO e CTBUTETBHBIX UHCEe/

Bonpocbl 0omKpbimozo muna:

Ne 1 Kakasi cTereHb NposiBieHs TIPU3HAKa XapaKTePU3yeTCs C TIOMOIIIbIO0 Z-00pa3Hoi
(yHKUMY TIPUHA/IIE)KHOCTH?

OTBET 3AIIMIIINTE CJIOBOCOYETAHVEM B UMEHUTEJIBHOM ITATEXE.

Ne 2 DYHKLMIO TIPUHA/JIE)XHOCTH BO3BE/IX B KBaZipaT. Kak 3T0 CKa)keTCsl Ha CTelleH!
yBepEeHHOCTH B UCTUHHOCTU YTBepPXKJeHUS?

Ne 3 UucieHHOe 3HaueHUe 1LieHbl CBUleTebCTBa B baliecOBCKOM MofiXo/ie TOBOPUT O ...
3ABEPIINUTE ®PA3Y

Ne 4 Pesynbrarom sedaszsudukaiiy nepeMeHHOMN SBSeTCS ...
3ABEPIINTE ®PA3Y

Ne 5 UTO MPOMCXOAWT C BEPOSITHOCTHIO BKMBAHKS CXeMBI [P CKpellMBaHUY, eC/Iv
YMEHbIIIaeTCsl OXBaT CXeMbI?

Ne 6 UTO NMpOMCXOAUT C BePOSITHOCTBIO BbDKUBAHHWS CXEMBI DK MyTallUH, eC/id
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YBeJIMUMBAETCS MOPSIJOK CXEMBbI?

Ne 7 Pacumdpytiite mo-pyccku abbpesuarypy ANFIS

Ne 8 HacTpanBaeMbIMU ITapamMeTpaMy CHCTeM HEYeTKOTrO BbIBO/A SIBJISIFOTCS ...
3ABEPIHINTE ®PA3Y

Ne 9 B xone 00yueHust HeHPOHHOM CeTH MOAOUPAIOTCA ...
3ABEPIINTE ®PA3Y

Ne 10 Urto noppa3ymeBaeTCs 10/, apXUTeKTypOit HeMPOHHOM ceTH?
Bonpocbl 3akpbimoeo muna:

Ne 1 Uro Takoe NIPOAYKLIMOHHAsS CUCTeMa?

- JIrobasi cuctemMa MUCKYCCTBEHHOTO MHTeJIeKTa
- JIro6ast TexHUYeCKast cCcTeMa
- CrcTeMa UCKyCCTBEHHOTO MHTeJyIeKTa ¢ 0a30i 3HaHUi B JopMe MpaBuil

- JTrob6ast nHbOpMaLIMOHHAs CHCTeMa
Ne 2 CTeneHb UCTUHHOCTH JWU3bIOHKIIVY PaBHa ...

- MUHUMYMY CcTeneHel UCTUHHOCTH HeUeTKUX BLICKA3bIBAHUIA.
- MAKCUMYMY cTerneHeld NICTUHHOCTH HeUETKNX BbICKA3bIBAHMIA.

- Pa3HOCTH CTereHel HCTUHHOCTU HeUeTKUX BbICKa3bIBaHUM.
Ne 3 CreneHb UCTUHHOCTH KOHBIOHKIIMU DaBHa ...

- MUHUMYMY CcTeneHel NCTUHHOCTH HeUeTKUX BBICKA3bIBAHUIA.
- MaKCUMYyMY cTerieHe UICTUHHOCTH HeUeTKUX BbICKA3bIBAHUM.

- Pa3HOCTH cTerneHel NICTUHHOCTH HeUETKUX BLICKA3bIBAHUI
Ne 4 CreneHb HCTUHHOCTU KOHBIOHKLIMM HEUETKOI'O BbICKA3bIBAHUA U €TI0 OTPULIAHUA ...

- PaBHA HYJTIO
- He paBHa HYJIIO

- pasHa 0.5
Ne 5 CrereHb UCTUHHOCTHU AU3bHOHKLIMYA HEUETKOI'O BbICKA3bIBAHUA U €r0 OTPULIAHUA ...

- paBHa eIVHULIE
- He paBHa eJJUHULIE

- paBHa HY/IIO
Ne 6 OO6patHast 11erouKa pacCy>KeHHH ...

- aHa/TM3UpYeT KOHCTATUPYIOLIYI0 YacTh MpaBra
- aHa/IM3UPYeT yCJIOBHYIO YacTb IpaBU/ia

- UCTIONB3YeT TOBbKO BeCOBOM KO3(PUITHeHT rpaBuIa
Ne 7 CreneHb ITPUHAZJIEXKHOCTU TIEPECEUEHHI0 HEUETKMX MHOXKECTB paBHa ...

- MUHUMYMY cTeneHen MNPpUHAJ/IEX)KHOCTHU TMEPECEKAEMBIX MHOXXECTB.
- MAKCUMYMY cTeTieHel MPpUHAJ/IE)KHOCTH IepeCceKaeMbIX MHOXKEeCTB.

- Pa3HOCTH CTerleHel NMPUHA/IJIEXXHOCTH TiepeceKaeMbIX MHOXECTB.
Ne 8 CreneHb NMPUHAAJIE}KHOCTH JOTMOJTHEHHIO HEUeTKOTO MHOKeCTBA PaBHa ...

- €JUHWILe MUHYC CTeleHb ITPUHa/Ie>)KHOCTHU HEYETKOMY MHOX>XECTBY
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- eIMHULIe

- HY/THO
Ne 9 HeueTkoe MHOXeCTBO Ha3bIBa€TCS HOPMaJIbHbIM, €CJIH ...

- BricoTa MHOXKeCTBa paBHa eIMHULIE
- MakcumarnbHoe 3HaueHue QyHKLWUY TIPUHA/Ie)KHOCTH PaBHO e[VHULE
- OyHKUYS IPUHAIEXKHOCTH — CUTMOK/,

- OYHKIMS TPUHA/IEXXHOCTH — S-06pa3Has
Ne 10 OO0yunTh HEHPOHHYIO CETh — 3TO 3HAYMT ...

- BoibpaTb apxXUTeKTypy ceTu
- Paccumrtath OIMOKY HEHPOHHOM CeTH

- [Togobpatk Beca v CMeLLeHHs CEeTH, COOTBETCTBYHOLIME T7I00a/IbHOMY MUHHUMYMY Ha
TOBEPXHOCTH OIITHOOK

- HPOBECTI/I pacyeT Ha 06yqa}01ueM MHOXeCTBe

24



