MUHHCTEPCTBO HAYKH 1 BBICIIETO OBPA30OBAHUS POCCUHCKOH

GEJIEPAITAA

(hesepanbHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00PA30BATENLHOE YPEHCHHE BLICIIErO

o0pazoBaHus

"CAHKT-TIETEPBYPI'CKHI TOCY JAPCTBEHHbBI YHUBEPCHTET
ADPOKOCMHUYECKOTO ITPUBOPOCTPOEHHS"

Kadeapa Ne 33
YTBEPKJAIO
OrBercreedHsiii 32 00pasoBarenbHYIO
nporpamMmy
JLT.H.,JI0LL

Jlucr cornacoanus paboueii mporpaMMbl AHCUHIUTHHEL

Tporpammy coctasun (a)

\//

19.02.2025

C.I'. bomuvesa

npod.,K.T.H.,pop.
(

b, Y4, (nognucs, gate)

TTporpamma o06pena Ha 3acefaniy kadeapst Ne 33
«19» despans 2025 r, nporokon Ne 7

3aseayionuii kapeapoii Ne 33
JUT.H. IO 19.02.2025

(MEmIaas, GaMHAHS)

C.B. Be3zareen

(A0IDKMOCTY, Y. CTORCHD, IBAINE)

C.B. bessarecs

(mougann, (uyu

(y. crencu, asaiie) Tz (noanuce, aaTa)

3amecTHTeNb AMPEKTOpa HHCTUTYTa Ny METPAHYECKO# padoTe
19.02.2025

(mrnugasnst, daminis)

H.B. Pemernnkosa

(noxamcs)

«19» espans 2025 .

PABOYAS ITPOTPAMMA JIMCLIATUIAHDI

«Heyerkas JIOrHKa»
(HaMMCHORRHMC IMCHIUINHS)

Ko HanpasaeHus MoAroToBKu/
CreLMatLHOCTH

10.05.03

HauMeHOBAaHHE HalpaBIeHHs
NOANOTOBKH/ CHEUMAIBHOCTH

Hndopmaunonnas 6¢30MacHocTs aBTOMATH3HPOBAHHBIX
cHeTeM

HanMcHOBaHHE
BE301acHOCTh OTKPBITHIX HH(POPMAUMOHHEIX CHCTEM
HanpasIeHHOCTH
M®opma 06yycHUA ouHas
I'oxt npuema 2025

Caukr-TTerep6ypr— 2025

(ROAKHOCTD, Y. CTCTICIN, 3BAHNE) MHMN)

(srrumansy, pavei)



AHHOTaNUs

Juctunnuna «HedeTkas noruka» BXOJUT B 00pa3oBaTeNbHYIO MPOrPaMMY BBICIIETO
o0Opa3oBaHMs — MpPOrpaMMy CHEIUalMTeTa IO HaNpaBICHUIO IOATOTOBKH/ CHEIUAIbHOCTH
10.05.03 «HMudpopmannonHas 0e30MacCHOCTh aBTOMATU3UPOBAHHBIX CHUCTEM» HAIPABICHHOCTH
«be30macHOCTh OTKPBITBIX MH(POPMALMOHHBIX cUCTeM». JucnmruinHa peanusyercs kadeapoit
«Ne33y.

JucuuniinHa HateneHa Ha GOpMUPOBaHUE y BBIMTYCKHUKA CIETYIOINX KOMIIETEHIIHIA:

IIK-1 «CrnocobeH BBINOJIHATH PabOThl MO MPOEKTUPOBAHMIO ABTOMATU3UPOBAHHBIX
MH(POPMAIIMOHHBIX CUCTEM)

[1IK-4 «CrniocobeH ocymiecTBIsTh paboThl MO pa3pabdOTKe CHCTEM 3alluTbl UH(OpMAIMU
aBTOMAaTHU3UPOBAHHBIX CHCTEM»

[1K-12 «CnocobGeH mnpoBOIUTH HCCIENOBAaHUS B 00JacTU OLEHKH 3((HEKTUBHOCTU
TEXHOJIOTU aBTOMATU3ALIUN OTKPBITHIX HHPOPMAIIMOHHBIX CUCTEM.

Copnepxanue IUCHWIUIMHBI OXBATBIBAET KPYT BOIMPOCOB, CBS3aHHBIX C OCHOBHBIMH
MOHSITHSIMU TEOPUM HEUETKUX MHOKECTB M HEYETKOM JIOTWKH. OINEpallud HaJ HEYETKHUMH
MHO)KECTBAMHM; CUCTEMbI YIPABJICHUS C HEYETKOW JIOTMKOM; 00JacTH NMPUMEHEHUS HEeUeTKOM
JIOTHIKY;, HEYETKHUE JIOTHUECKUE OTIEpAIIH U HEYETKHE OTHOIIICHHS.

[IpenonaBanve JUCLMIUIMHBI TpeaycMaTpUBAaeT Cieayrolue (GopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JIEKIUH, PAKTUIECKUE 3aHATHI, CAMOCTOATENIbHAs paboTa 00ydJaroerocs.

[IporpaMmoli AUCHUILIMHBI MPETyCMOTPEHBI CIEAYIOIIUE BUIbl KOHTPOISA: TEKYIIUil
KOHTPOJIb YCIIEBAEMOCTH, MMPOMEKYTOUYHAsI aTTecTanus B popme auddepeHmpoBaHHOTO 3a4eTa.

OOmast TpyTI0eMKOCTh OCBOCHHSI JUCIUIUIMHBI COCTAaBJISeT 3 3aueTHBIX enuHuIpl, 108
9acoB.

S3pIK 00y4eHHUs IO JUCLMILIINHE KPYCCKUH »



1. TIlepedeHb mnaHUPyEMBIX Pe3yIbTaTOB OOYUEHHUS MO JUCIUILIUHE

1.1. Ilenu npenomaBaHus JUCITUTUTHHBI

3HaKOMCTBO C alapaToM HEKJIACCUYECKHUX JIOTUK U €ro MPUMEHEHHE K MOCTPOCHHIO
MoOJeNeld TpPUHATHS pelieHuid. Pa3BuTHEe CIMOCOOHOCTH K OMpeieieHuro o0mux (opMm u
3aKOHOMEPHOCTEN OTAENBHOM MPeIMETHON 001acTH.

3anayn y4eOHOM TUCIUTUTAHBI

N3yuenmue:

- OCHOB T€OPUU HEYETKUX MHOKECTB U HEYETKOMN JIOTUKH.

DopMHUpPOBAHUE YMEHUS:

- UCIIOJI30BaTh TEOPETUYECKUE OCHOBBI U MPHUKJIAJHBIE CPEICTBA TEOPUU

HEYCTKUX MHOXKECTB U HCUCTKOU JIOTHKH.

DopMHUPOBAHUE HABBIKOB:

- MPOCKTUPOBAHUS U Pa3paOdOTKH CUCTEM Ha 0a3e MpaBHUII HEUCTKOH JIOTHKH.

[IpenMeToM OCBOEHUS AUCUUTUIHHEI SIBJSIOTCS CIETYIOMNE O0BEKTHI:

- 00J1aCTH IPUMEHEHUSI HEYETKOH JIOTHKH;

- HEYETKHUE JIOTUYECKUE OlEpaLlH;

- CUCTeMBbI Ha 0a3e MpaBWJI HEYETKOTO PETYIUPOBAHUS.

1.2. JlucuurmiwHa BXOOUT B COCTaB  dYacTH, (HOpMHpYyeMOW  ydacTHHUKaAMU
o0pa3oBaTeNnbHBIX OTHOLICHH, 00pa3oBaTeIbHON MPOrpaMMBbI BBICIIETO 00pa3oBaHus (manee —
OIT BO).

1.3. TlepeueHsp MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHUS MO JUCIUILTUHE, COOTHECEHHBIX C
IIaHupyeMbIMU pesynbTatamu ocBoeHust OI1 BO.

B pesynbrare u3yueHus MUCHUILIMHBI OOYYArOMIMICS JODKEH 00JadaTh CIETYONTUMU
KOMMETEHIUSAMU WM UX YacTAMU. KOMIETEeHIIMN U UHIUKATOPbI UX JOCTUXKEHUS MPUBEJICHBI B
Tabmue 1.

Tabnuma 1 — IlepedyeHb KOMIETCHIIMN U HHIMKATOPOB MX JOCTHIKCHHS

Kareropus (rpynmna) | Kon u HaumenoBanue | Kon u HaMeHOBaHUE MHIMKATOPA JOCTUKEHUS
KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU

I1IK-1 Cnocoben
BBITOJIHATH PaOOTHI

I1K-1.3.1 3HaTh BapuaHTHI CETEBOM
[IpodeccronanbHble | MO TPOEKTUPOBAHUIO

APXUTCKTYPHI, TCXHOJIOTUH BUPTyaJIn3alluu

KOMIICTCHIIUN ABTOMATU3UPOBAHHBIX
CepBEpOB

MH(OPMAIIMOHHBIX

CUCTEM

[TIK-4 Cnocoben

OCYIIIECTBIISATh [1K-4.3.1 3HaTh CrIOCOOBI peanu3anuu

aboTHI TIO HECAHKIIMOHUPOBAHHOTO JIOCTYMA K

[IpodeccronanpHbIE p ! p AocTy

pa3paboTke cucTeM WH(POPMAIIUY U CHCIIHATLHBIX TPOTPAMMHBIX
KOMIIETEHITUU

3alllUThI I/IH(bOpMaLII/II/I BO3JICHCTBUI Ha I/IH(I)OpMaI_[I/IIO 1 €€ HOCUTCJIN B
ABTOMATU3UPOBAHHBIX | ABTOMATH3UPOBAHHBIX CUCTEMAX
CHCTCM

[IK-12 Cnocoben
IIPOBOJUTH
HCCIIEIOBAHUS B
00JIaCcTH OLIEHKH
[Tpodeccuonanbubie | 3PPEKTUBHOCTH

[1K-12.3.2 3HaTh M€TO/Ibl IOCTPOCHUS U
HCCJIEIOBaHUS MaTeEMaTHUECKUX MOEIIEH B
obnacTu aBTOMAaTU3aIul HHPOPMAITUOHHO-
AHAJIUTUYECKOHN AeATEILHOCTH

KOMIIETEHIINHA TEXHOJIOTHI
[1IK-12.VY.1 ymeTs pemars 3a4a4u UCCIEOBAHUS
aBTOMAaTH3aLINA
WH()OPMAIIMOHHO-AHATUTUYECKUX CHCTEM
OTKPBITBIX
METOJaMU MOJICIIUPOBAHUS
MH(OPMAIIMOHHBIX

CHCTEM




2. Mecro aucuumianssl B cTpykrype OI1
JuctmiimHa MOXKET 0a3upoBaThCSA HAa 3HAHUAX, paHee MPHUOOPETECHHBIX 00YUYaIOIIUMHUCS

IMpU U3YUYCHUH CIICAYIOIINX NUCHUIIINH:

— MAaTeMaTHu4cCKasl JIOTUKa U TCOpUs aJIrOpUTMOB,

— JIMCKpETHas MaTeMaTHKa,
— uHpopMaTHKa

3HaHI/IH, IMNOJIYYCHHBIC IIpU H3YYCHUHU MaTcpualia HaHHOﬁ JUCHUINIMHBI, MMCIOT KaK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT MCIIOJIb30BATHCA MMPHU U3YUCHHUHN APYTIUX JUCHHUILINH:
— HHTCJUICKTYAJIbHBIC CUCTECMbI U TCXHOJIOTHH,

— pacCiio3HaBaHUC 06pa3013,
- HeflpOHHBIe CCTH.

3. O0beM U TPyA0EMKOCTh JUCHIUTUTHHBI
JlanHbie 00 00mEeM o0beMe MUCIHUIUIMHBI, TPYAOEMKOCTH OTICIBHBIX BHJIOB Y4eOHOM
paboTHI 1O AUCIUIUIMHE (M pachpenesieHue 3TON TPYJ0EMKOCTH M0 CEMECTpaM) MPEeICTABIICHbI B

Tadaure 2.

Tabnuna 2 — O6beM U TPYI0EMKOCTb JUCIHUILITNHBI

TpyaoeMkocTs 1o
Bun yueOHoM paboTh Bcero ceMecTpaM
Ne8
1 2 3
Oowan mpyooemKocmep oucyunaunbl, 3/ 108 3/ 108
3E/ (gac)
H3 nux uacoe npakmuueckoi no02omoexu 34 34
AyoumopHule 3aHamus, BCETO 4ac. 68 68
B TOM YHCJIC:
nekiuu (JI), (dac) 34 34
npakTuyeckue/cemuHapckue 3anstus  (I113), 34 34
(dac)
naboparopsbie padoThl (JIP), (dac)
KypcoBoit mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (4ac) 40 40
Buo npomesxxcymounoii ammecmayuu: 3ayer,
mudd. 3aver, sk3ameH (3auer, dudd. 3ay, I[;;I[)ch' Hudd. 3au.
OK3.**) '

*k
IIpumeuanue: kaHAUOATCKUIT dK3aMeH

4. ConepsxaHue JUCIUTLTIHBI

4.1. PacnpeneneHue TpyI0EMKOCTH JTUCIUILIMHBI IO pa3/ieiaM U BUaM 3aHSTHI.

Pa3I[€J'II)I, TEMBI AUCHUIIIMHBI U UX TPYAOCMKOCTb ITPUBCACHEI B Ta6m/1ue 3.

Tabnuma 3 — Pasznesnsl, TeMbl AUCIUIUIMHBI, X TPYI0EMKOCTh

Pa3nenpl, TEMBI TUCITUTLINHEI Hexumn | 113 (C3) P KII CPC
’ (dac) (qac) (gac) (qac) (dac)
Cemectp 8
Paznen 1. Teopust HeUETKUX MHOXKECTB 4 4 10
Pasnen 2. HeueTkiie OTHOILIEHUS I HEUETKHE
4 4 10
rpadsl




Pasnen 3. Teopust HeueTKO TOTUKU 12 12 10

Paznen 4. Anroputmsl HeuéTkoii goruku. [laker

Fuzzy Logic Toolbox 14 14 10
Hroro B cemectpe: 34 34 40
Hroro 34 34 0 0 40

[IpakTnueckas

noAroTOBKa  3aKJIIO4acTCA B HCIOCPCACTBCHHOM  BBIIIOJIHCHUUA

OOy4YalolMMUCS.  ONpEAENCHHBIX  TPYIOBBbIX  (PYHKLIMH,  CBSI3aHHBIX C  Oynaymiei
poheccuoHaNbHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3fesioB U TeM JEKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUN IPUBEACHO B Ta0uIE 4.

Tabnuua 4 — ConeprkaHue pas3esioB ¥ TEM JICKIIMOHHOTO IHKJIA

Homep paznena

Hazpanue n COACPKAHUC PAa3ACIIOB U TCM JICKIITMUOHHBIX 3aHATUN

1

Teopust HeUeTKUX MHOXKECTB. [ [oHATHE HEYETKOrO MHOXKECTBA,
OCHOBHBIE XapaKTEPUCTUKHN HEUETKUX MHOXKeCTB. Oriepariuu Haj
HCUCTKHUMHU MHOXKECTBaAMU. CBOﬁCTBa onepaum‘/'l Had HCUCTKUMU
MHOK€ECTBaMU. PaccTossHUE MEX 1y HEYETKUMU MHOKECTBAMM, UHICKCHI
HCUYCTKOCTH. (I)YHKI_[I/II/I HpI/IHal[JIe)KHOCTI/I He‘-IéTKI/IX MHOXKECTB U
METO/Ibl UX OCTpOoeHUs. HeuéTkas 1 TMHrBUCTUYECKAs IEPEMEHHBIE.
Heuérkue uncna.

Hederkue oTHOICHHS U HeueTKue rpadbl. J[ekapToBo mpou3BeieHue
HEYeTKUX MHOKeCTB. [ToHsATHE HeueTKoro oTHOMIeHUA. CrocoObI
3aJ]aHUsl HEYETKUX OTHOIIEeHUH. Onepary Ha/l HEYSTKUMHU
oTtHomeHussMH. Oniepayiy HaJl HEYETKUMH OTHOIIeHUsIMH. [loHsTHE
HEYeTKOoro rpada.

MarpudHsie peacTaBieHus HeueTKux rpadoB. OCHOBHBIC
XapaKTEePUCTUKU HeYeTKUX rpadoB. Onepannu HaJl HEYSTKIMH
rpadamu.

Teopust HeueTKOM JOoruku. HeueTkas v JIMHrBUCTUYECKAs IEPEMEHHBIE.
HeueTkue BrickaszbiBaHusl ¥ UX BUABI OTiepalinu Hal HEYETKUMU
BBICKa3bIBaHUSIMU. ba3a HeueTkux npaBwmil. CHCTEMBl HEYETKOTO
JIOTUYECKOTO BBIBO/IA U €T0 3Tarnbl. HeuéTkre BBIBOIBL. ANITOPUTMBI
Mamdani, Tsukamoto, Sugeno, Larsen. HedeTkue airopuT™mel.

I/IHTYI/IL[I/IOHI/ICTCKI/IC, MHOI'O3HA4YHBIC, He‘-IéTKI/Ie, MOOAJIBHBIC JIOTUKH.
D¢ (HEeKTUBHOCTD CUCTEM NPUHSATHS PEIICHHUN, UCTIOJIb3YIOIINX METOIbI
Heuétkoit oruku. Ilaker Fuzzy Logic Toolbox.

4.3. Tlpaktnyeckue (CEeMHHAPCKUE) 3aHATHS
Tembl MPaKTUYECKUX 3aHATUH U UX TPYJIOEMKOCTh MPUBEIEHBI B Ta0IHIIE 5.

Ta6nnua 5-— HpaKTI/ILIeCKI/Ie 3aHATUA U UX TPYAOCMKOCTD

N3 Hux Ne
Ne | Tewmsl npaktryeckux | @opMbl NpakTUYECKUX | TpPyIOEMKOCTb, |IPAKTUYECKOH |pasnerna
/1 3aHATHI 3aHATHI (uac) MOJATOTOBKH, | JUCIINAI
(gac) JIMHBI
Cemectp 8

1 ‘I/IHTyI/IHI/IOHI/ICTCKI/IC, ‘ pelieHue 3a1a4 ‘ 2 ‘ 2 ‘ 1




MHOT'O3HAYHEIC,
HEuETKHE,
MOJAJIbHBIE JIOTHKH

HeuéTkas
nHpopManus u
BBIBOJIBI. HeuéTkue
MHOXECTBA.
OcCHOBHEIE
XapaKTEPUCTUKHU
HEYETKUX MHOXKECTB.

peuiceHuce 3ajaa4q

DyHKUMH
MPUHAIIC)KHOCTH
HEUETKNX MHOKECTB
M METOJIbI MX
MOCTPOEHHUS.

peuicHucC 3aj1a4q

Oneparuu Haz
HEUYETKUMU
MHOKECTBaMHU.
Jlormueckue,
anreOpanvecKue
onepalyu.

pE€ICHUC 3a1a4

Heuérkasa u
JIMHIBUCTUYECKAs
MepEMEHHBIE.
Heuétkue uncna.

PCIICHHUC 3a1a4

Heuétkue BBIBOJIBI.
ANropuT™MBI
Mamdani,
Tsukamoto, Sugeno,
Larsen.

PCIICHHUE 3a1a4

YnpouméHHbii
aIlTOPUTM HEUYETKOTO
BBEIBOJIA. MeTOIBI
MPUBEACHUS K
YETKOCTH.

PCHICHHUC 3a/1a1

OddexTuBHOCTD
CHUCTEM TPUHSITHUS
peleHun,
WCIIOJIb3YOLINX
METOJBI HEUETKOMU
JIOTHKU.

peuieHuce 3ajaaq

[Maker Fuzzy Logic
Toolbox

PCIICHHUE 3a1a4

Bcero

34

34

4.4. JlabopatopHble 3aHATHUS
Templ 1a00paTOPHBIX 3aHATUN M UX TPYAOEMKOCTh TIPUBE/ICHBI B TabnwmIie 6.

Tabnuna 6 — JlabopaTopHbI€ 3aHSTHS U UX TPYJAOEMKOCTh

No
/1

HaunmenoBanue nabopaTopHbIX padoT

TpynoemMkocTb,
(qac)

N3 Hux
MPAKTUIECKOMN

No
paszena




MOATOTOBKH,
(dac)

JTUCITATI
JIMHBI

VY4eOHBIM IJIAHOM HE PEyCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BHITOJIHEHUE KyPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarouXcs
Bunel camocToaTenbHOM paboThl U €€ TPYI0EMKOCTb ITPUBEAEHBI B Ta0NHILIE /.

Tabnuua 7 — Buibsl caMocTosATEIbHOM paboThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocTosiTenbHON paboThI
qac qac
1 2 3
W3ydeHue TeopeTHueckoro Marepuana
20 20
quctuiinael (TO)
KypcoBoe npoektupoBanue (KII, KP)
Pacuerno-rpaduueckue 3aaanus (PI'3)
Brimoanenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTposbhbie paboTsl 320uHuKOB (KP3)
IloaroroBka K MpOMEKyTOUHON 10 10
arrectaruu (I1A)
Bcero: 40 40

5. IlepeueHnb yueOHO-METOIMIECKOTO 00ECTICUCHHSI
JUIS CAMOCTOATEIbHOM paboThl 00Yy4aIOLIMXCS 110 AUCLUITIMHE (MOIYJIIO)
Y4eOHO-MEeTOIMIEeCKHE MaTepHaibl ISl CaMOCTOSTENIbHOW paboThl 0Oydarommxcs yKa3aHbl B

na. 7-11.

6. IlepedeHp eUaTHBIX U SJICKTPOHHBIX YUEOHBIX M3/IaHUIMA
[lepeuenp nevaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpUBEIEH B Tadnuie 8.
Tabnuua 8— IlepedeHp MeYaTHBIX M AIEKTPOHHBIX YYSOHBIX U3IaHUI

KomuectBo
AK3EMILIIPOB
Ug'll_H;b;p/ oc bubmuorpaduueckas ccbuika i 61223:5;%6
HIIEKTPOHHBIX
AK3EMILSIPOB)
510 Bypakos, Muxaua Baaaumuposuu. 41
b 91 HeueTkue perynsaTopsl : yaeOHOE

nocob6ue / M. B. bypakos ; C.-Iletep0.
roC. YH-T a9POKOCM. IPHOOPOCTPOCHHS. -




CIIO. : U3n-Bo I'VAIIL 2010. - 236 c¢. :
puc. - bubauorp.: c. 212 - 216. - ISBN
978-5-8088-0532-3 : 120.00 p. - Texker :
HEMOCPEICTBEHHBIN.

658
K82

Kpunuesckuii, Muxana JleitsepoBu4
(mpod.).

NHTemekTyanbHbIi aHaIn3 TaHHBIX B
MEHEDKMEHTE : yueOHoe nocooue / M. JI.
Kpuuesckuii ; C.-Ilerep6. roc. yH-T
a’pokocM. nmpudopoctpoenus. - CIIO. :
Wzn-Bo I'VAIL 2005. - 207 c. : puc. -
bubnuorp. B konie rias. - ISBN 5-8088-
0143-5: b. . - Teker :
HEINOCPEICTBEHHBIMN.

66

o1
K 74

Kodman, A.

BBeneHue B TeOpHI0 HEUETKUX
mHoxecTB / A. Kodman ; ep. : B. b.
Kysbmun ; pen. : C. . TpaBkuH. - M. :
Panuo u cBa3p, 1982. - 432 c. : puc. -
bubmuorp.: ¢. 400 - 423. - ImeH. yka3s.: c.
428. - TIpenm. ykas.: c. 428 - 430. - 2.60 p.
- TekcT : HEenmoCpeACTBEHHBI.

51
H 59

Heuerkast JiorMka U HEUETKOE
YIpaBIEHUE | METOUYECKHUE YKA3aHUS
JUTSL BBITIOJTHEHUS Ta00paTOPHBIX padboT /
C.-IlerepO. roc. yH-T a3pOKOCM.
npubopocTpoenus ; coct. M. B. Bypakos.
- CIIO. : U3n-Bo I'YAII, 2015. - 65c¢. :
puc., Tadin. - bubnuorp.: c. 65 (9 Hass.). -
b. 1. - Tekct : HEMOCPENCTBEHHBIN.

https://urait.ru/book/intellektualnye-
sistemy-nechetkie-sistemy-i-seti-
424887

I'opbauenko B. U., AxmetoB b. C.,
Ky3snenosa O. 1O.
WHTEJUIEKTYAJIBHBIE CUCTEMBI:
HEUETKUE CUCTEMBI U CETU:
YuebHoe nmocobue it By30B
M.:U3narensctBO FOpaiit, 2018

https://biblio-
online.ru/book/586682D1-5B79-
45AE-B2A6-98927EB81323

Hazapos /I.M., Konsimesa JI.K.
NHTEJUJIEKTYAJIbHBIE CUCTEMBI:
OCHOBbBI TEOPM HEYETKHX
MHOXECTB 2-e u3za., ucrp. u J01.
Y4ebHoe mocobue AJis akaIeMUIeCKOro
OakanaBpuara: [ pud YMO BO
M.:UznarensctBo IOpaiir, 2018




7. IlepeueHb 3JIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
NH(POPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOH ceTH «HTepHEeT»

Ilepeuenn 3JIEKTPOHHBIX o0pa3oBaTebHbIX pecypcoB uH(pOpPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «VIHTepHeT», HEOOXOAMMBIX JJsI OCBOCHHUS JAUCLUIUIMHBI
npuBeeH B Tabmuie 9.

Tabmuua 9 — IlepeyeHb SJEKTPOHHBIX O00pa30BaTENBHBIX PECYpPCOB HMH(GOPMAIMOHHO-
TEJIEKOMMYHHMKAMOHHOM ceTn «HTepHeT»

URL anpec HanmeHnoBanue

http://www.exponenta.ru OO0pa3oBarebHbII MATEMAaTUYCCKHIA CANT

https://portal.edu.asu.ru/course/view.php?id=5828 | Heuérkas oruka u eé mpUIoKeHus

8. Ilepeuennr MHDOPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp TpPOrpaMMHOTO OOCCIICUEHUS, HCIOJIB3yEeMOr0 TPH OCYIICCTBICHUH
00pa3oBaTeNBHOTO MPOIECcca MO AUCLUIITUHE.
[lepeveHpb UCTIOIB3yEMOTr0 MPOrPAMMHOTO OOecTieueHus npeacTanieH B Tadmuie 10.

Tab6muma 10— ITepevyeHb MPOrpaMMHOTO 00SCIICUCHUS

Ne o/t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MHPOPMAIIMOHHO-CITPABOYHBIX CUCTEM, HCII0JIb3YEMbIX npu
OCYILIECTBIIEHMH 00pa30BaTEIBHOTO MPOLEcca MO AUCHUIITUHE

[lepeuenp ucmONB3yeMBbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM NPEJICTAaBICH B
tabmure 11.

Tabnuua 11— Ilepeyerb nHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne o/ HaunmenoBauue

He nmpenycmotpeno

9. MarepuanbHO-TeXHHUYECKas 0aza
CoctaB MarepHallbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOHN s  OCYIIECTBICHUS
00pa3oBaTeILHOTO IpoIlecca Mo TUCITUIUINHE, TTPEICTaBIeH B TabmuIel 2.

Tabnuma 12 — CocTaB MaTepHaIbHO-TEXHUYCCKOM 0a3bl

Ne HaumenoBaHue coOCTaBHOM 4acTH Homep aynuropun
n/m MaTepHalbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAUMOCTH)

JlexumoHHas ay iuropus

KomrmbroTepHsIil Ki1acce

10. OnenouHble cpencTBa I MPOBEACHUS POMEKYTOUYHON aTTeCTalluu
10.1. CocTaB OILIGHOYHBIX CPEIACTBIUIA TPOBEACHUS MPOMEKYTOUHOH aTTecTaluu
oOyJaronuxcs 1Mo AUCIUTUIMHE MPUBEACH B Tabwmie 13.
Tab6nuna 13 — CocTaB OIIEHOYHBIX CPEJICTB YIS MPOBEICHUS IPOMEKYTOUHON aTTECTAIMH

Bua mpoMexyToO4HOM aTTecTalu [IepedeHb OLIEHOYHBIX CPEACTB
JuddepeHurpoBanHbIil 3a4ET Cnucok BOIIPOCOB;
TecTsr;
3agaun.




10.2. B kauyecTBe KpHUTEpPHEB OLEHKH YpPOBHA CGHOPMHPOBAHHOCTU (OCBOEHUS)
KOMIIETEHLMI 00yYaroluMucs NpUMEHsAeTcsl S-0ajulbHas IIKala OLEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KOTopasi mpuBeaeHa B Tabmuue 14. B Tedenue cemectpa MOXKET MCIOJIB30BaThHCA
100-6amnmpHast ~ mIKanma — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHMBEPCUTETa,  IpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIINMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepun orieHKH ypoBHs ¢(hOPMUPOBAHHOCTH KOMITETEHITHNA

OreHKa KOMIIETEHIAN % .
S apaKTepUCTHKa C(hOPMUPOBAHHBIX KOMITETEHITHM
— oOyyaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepual;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U IPAMOTHO €0 U3J1araeT;
COTIHO — ONUPAsCh Ha 3HAHMS OCHOBHOMW M JONOJHUTEIbHOU JIATEPATYPHI,
«GAUTCHO TECHO IMPUBS3bIBAET YCBOCHHbBIE HAyUHBIE MOJIOKEHUS C MTPAKTUUECKON
JESATENBHOCTHIO HAIIPABIICHUS;
— yMelio 00OCHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;
— JieNiaeT BBIBOJLI U 00OOIICHHS
— CBOOOJTHO BJIAJICET CUCTEMOM CHEIMATM3UPOBAHHBIX TOHSITHA.
— o0yyaromuiicst TBEpJ0 yCBOMII IPOrpaMMHBIN Marepua, rpaMOTHO U
[0 CYyIIECTBY M3J1araeT €ro, ONHpasChb Ha 3HAHUA OCHOBHOMU
JUTEPATYpHI;
«XOPOIIIO — HE JIONYCKAEeT CyIIECTBEHHBIX HETOYHOCTEN; 5
GAUTCHOY — YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIBHOCTHIO
HaIlpaBJICHUS;
— apryMEHTHPYET Hay4YHBIE MOJIOKECHHS;
— JIeJIaeT BBIBOJBI M 0000IIEHHS;
— BJIQJICET CUCTEMON CIELUMATM3UPOBAHHBIX ITOHSATHM.
— o0yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOW TMPOTPaMMHBIA MaTepual,
[0 CYIIECTBY M3JaraeT €ro, ONUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;
— JIOIyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHLHO .
GAUTCHOY — WCTIBITHIBAET 3aTPYIHEHUS B TMPAKTHUECKOM IMPUMEHEHHM 3HAHUUN
HaIlpaBJICHUS;
— ¢1ab0 apryMEHTUPYET Hay4HbIE TOJO0KEHUS;
— 3aTpyaHsAETCs B (DOPMYJIMPOBAHUH BBIBOJIOB U 000OIICHHUI;
— YaCTUYHO BJIAJACET CUCTEMOU CIEUMAIU3UPOBAHHBIX MTOHSATHIAL.
— oOydaromuiicss He YCBOWUJ 3HAYUTEIBHOW YACTH MPOTPAMMHOIO
Marepuana;
(HEYIOBTECTROPHTETHHO | JIOMyCKaeT  CYIIECTBEHHblE  OMIMOKH U Hc?rquocm npu
«HE 3AUTCHOY paccMOTpeHuH NMpooOJieM B KOHKPETHOM HaIpaBJICHUU; 3
— WCIBITHIBAET TPYJHOCTH B MPAKTUUYECKOM NPUMEHEHUH 3HAHUH;
— HE MOXET apryMEHTUPOBATh HAYYHBIE ITOJIOXKEHNUS;
— He (OpMYIIUPYET BHIBOJIOB M 0000IIICHUH.

10.3. TunoBbie KOHTPOJILHBIC 3aJaHUS WU HHBIC MaTCPUAITBL.
Bormpock! (3amaun) 171 9K3aMeHa npeacTaBieHbl B Tadbnuie 15.

Tabnuna 15 — Bonpock! (3agaun) Ass 5K3aMeHa

Ko
Ne i/m [Tepedens BompocoB (3amau) ajis SK3aMeHa A
WHJIMKATOpa
Y4eOHBIM IIAHOM HE IPETyCMOTPEHO
Bomnpocs! (3amaun) muis 3auera / audd. 3auera npeacrasieHsl B Tabnmie 16.
Tabnuna 16 — Borpocs! (3agaun) anst 3aueta / nudd. 3ageta
Kon

No ni/mt [Tepedenn BompocoB (3amau) amst 3adera / qudd. 3auera

HWHJIUKATOpa




NHTYyMIMOHUCTCKHE, MHOIO3HA4YHbIC, HEYETKHE, MOJAJIbHBIC
JIOTHUKU.

Heuérkas undopmanus u BeIBOAbl. HeuéTkme MHOXecTBa.
OcCHOBHBIE XapaKTEPUCTUKH HEYETKUX MHOYKECTB.

OYHKIMHA NPUHAUIEKHOCTH HEUETKUX MHOKECTB U METOBI UX
noctpoeHus. Onepanyy HaJl HEUETKUMU MHOYKECTBAMHU.

[K-1.3.1

Jlornueckue, anredOpanyeckue oneparuu.

Heué€Tkas u nuHrBucTrYeckas nepemennbie. HeuéTkue uncna.
Heuérkne BBIBOABL. Asroputmbel  Mamdani, Tsukamoto,
Sugeno, Larsen. /

YHOpomEéHHbIA  alfOPUTM  HEYETKOTO  BbIBOAA.  MeToapl
MPUBEICHUA K YETKOCTH.

D} PeKTUBHOCTL CHCTEM MPUHSITHS PEUICHUN, UCTIONb3YIOIIHX
METOAbI HEUETKOM JIOTUKMU.

[1K-4.3.1

Omnpenenenne  HEYETKOro  MHOXKECTBA M (YHKLIUHU
NPUHAAICKHOCTH. XapaKTePUCTUKU HEUETKMX MHOXKECTB:
BBICOTA, HOPMAJbHOCTh, YHHMOJAIBHOCTh, KOHEYHOCTb.
CriocoObI 3a1aHusI HEYETKUX MHOKECTB. [IprMepsl.

OmnpeneneHue paBeHCTBA M BKJIIOUEHHS HEYETKUX MHOXKECTB.

Ornpenenenne onepanuii U, n, JIOTIOJTHEHUA IS HEYETKHX
MHOXkecTB. [lepeuncnute cBOICTBA onepanuii U J0Ka3aTh UX.
TpeyronbHass HOopMa M TpeyroibHas KoHopMma. [IpuBectu
MIPUMEPHI C MPOBEPKOI CBOMCTB.

[IK-12.3.2

Jate ompeneneHue — anreOpandecKuM  OMEpaIUsaM +,*
CdopmynupoBars U 10Ka3aTh UX CBOWCTBA.

Jath ompezneneHue CIEAYIOMMUX ONEpauuid HaJ HEYETKUMHU
MHOXKECTBaMHU. BO3BCACHHUEC B CTCIICHD, YMHO)KeHI/IC Ha 4uCJIIo,
BBINTYKJIasi KOMOWHAIUS, JAEKApTOBO MPOU3BEACHUE, OINEpaTop

YBEJIMYEHHsT HEUYETKOCTH. YETKOE MHOXKECTBO ypOBHS
Teopema 0 aekoMno3unuu. PaccTosHUE MEXITy HEYETKUMU
MHOKECTBAMM.

Omnpenenenne HEYETKOTO OTHOLIEHHUS, CIOCOOBI 3aJaHMUsI.
[Tpumepsl.

[IK-12.V.1

[lepeyeHr TeM IS KypCOBOTO MPOCKTHPOBAHWS/BBHIMIOJHEHUS KYpPCOBOW pabOTHI
npecTaBieHbl B Tabnume 17.
Tabmmma 17 — IlepeyeHs TeM ISl KYPCOBOTO MPOSKTUPOBAHUS/BBIIOTHEHHUS] KYPCOBOM pPaOOThI

[TpumepHbIi IepeyeHb TeM JUIsl KypCOBOTO MPOSKTUPOBAHHS/BBITIOTHEHUS

Ne o/t N
KYpPCOBOI pabOThI
Y4eOHBIM IJIAHOM HE IPETyCMOTPEHO
Bonpockl juisi  mpoBeleHUST TPOMEXKYTOYHOH AaTTECTAalli B BUAC TECTUPOBAHHS

npecTaBicHbl B Tadmie 18.

Ta6numa 18 — [IpuMepHbIH IepeueHb BOMPOCOB /ISl TECTOB

No o/t

IIpumepHBIil nepeyeHb BOIIPOCOB JJIsl TECTOB

Kon
HWHIUKATOpa

1. Omnpenenenne HEUETKOTO MHOXKECTBA U (PYHKITUH

2.

IIPUHAAJIEKHOCTH. XapaKTEPUCTUKH HEYETKMX MHOKECTB:
BBICOTA, HOPMAJIBHOCTh, YHUMOIAIbHOCTh, KOHEYHOCTb.
Cnoco0sI 3a1aaus HEYETKUX MHOXKECTB. [Ipumepsi.

Ha muoxectse E = {0.1,2,3,4,5,6,7,8,9, 10} 3anath HeuéTKOE
MOJIMHO’KECTBO «HECKOJIBKO» U 0XapaKTepU30BaTh €ro (BhICOTA,
HOPMaJIbHOCTb, YHUMOAAJILHOCTb, KOHEYHOCTD).




1. Omnpenenenue paBeHCTBA U BKJIIOUEHUS! HEUETKMX MHOMKECTB.
Omnpenenenue onepanuit U, M, TONOJHEHUS 1751 HEUYETKUX
MHOXkeCTB. [lepedyncinte cBoOMCTBA ONepanuii U J0Ka3aTh UX.

2. OmpenenuTh OTHOILLIEHHE PABEHCTBA (HEPABEHCTBA) U
BKJIFOUEHUS MEXAYy HEUETKMMH MHOKECTBAMU

_ 04 0,2
A= f}xl + //xg + Dfxa + 1Xx4 "
B = ﬂ’?fxl—I- D’gfx,, + ﬂ’lfxa + 1fx4- Haitu neu€rkue
mHoxectBa A, B,ANB,AUB,A\B,AGB = (A\B) U (B\A4).

1. TpeyromnbHas HOpMa U TpeyrojbHas KoHopMa. [IpuBectu
IIPUMEPBI C TPOBEPKOM CBOMCTB.
2. llpoBeputb, sIBISIETCA JIM OTOOpakeHUE

S(py, pg) = min (1, /p,2+ pg?) TpeyronbHON KOHOPMOVA.

1. Jlath ompejereHue aireOpanyeckuM orneparmsam +,%.
CdhopmyarpoBaTh U 10Ka3aTh UX CBOWCTRA.

2. IlpoBepuTh BBHIMIOJTHEHUE CBOMCTBA
A+(BEncC)=(A+ B)nN (A +C) g npou3BoIbHLIX HEUETKUX
mMHoOxecTB 4, B, C.

1. JlaTe ompenesieHue CIEeAYIONIUX ONepaluid HaJ HEYETKUMU
MHO>KECTBAMH: BO3BEJICHUE B CTEIIEHb, YMHO)KCHHE HA YHCJIO,
BBINTyKJIasi KOMOMHALM, JEKaPTOBO IIPOU3BEIECHHUE, OIIEpaTop
YBEIIMYEHUS HEYETKOCTU. YETKOE MHOXKECTBO YPOBHS (t.
Teopema o nexommno3unuy. PaccrossHue Mex 1y HEUETKMMU
MHO>KECTBAMH.

2. IlpuMeHHTP omepaTop yBEIHYEHUS HEUETKOCTH @ C SAPOM
K(1),K(2),K(3),K(4) x He4éTKOMY MHOXECTBY

A= 03 0% 4 4O e
K1) =Y, + %%, + %0 + Yy
K[Ej — EI,E};Xl + 0;3,}2:2 + D,-g,fxa + ﬂf}x4j

K(3) = ﬂ’?/}xl + D,E/}xz + G’S){xa + 1.'{x4r

K(4)= ﬂ’lfxl + ﬂ’gfxz + ﬂfxa + szx‘}-

Hepequb TEM KOHTPOJIbHBIX pa60T IO JUCHHUILINHE o6yqafomnxc;1 3a09HOM (1)OpM]':>I

oOydeHus1, peIcTaBeHbl B Ta0uie 19.

Tab6nuna 19 — [lepeueHb KOHTPOJIBHBIX PabOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PAOOT

He npeagycmorpeHo

10.4. Meromnueckue MaTepHUAJIbI, ONPEAEIISIONINE MPOLELYPbI OIICHWBaHUS

MH/IMKATOPOB, XapaKTEPHU3YIOIIMX ATambl (OPMHUPOBAHUS KOMIIETEHIIMH, COJEpXKarcs B




JIOKAJIBHBIX HOPMATUBHBIX dKTax I yAH, PErNIaMCHTUPYIOIUX TIOPAAOK U HOpOoUCAypy

MIPOBEJICHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTU U MPOMEKYTOYHOW aTTECTallud O0yYaroIuxcs
I'VAIL

11. Meroanueckue yka3aHusl JUisi 00Y4aroIUXCsl 0 OCBOCHUIO TUCIUTLIAHBI

11.1. Metoauueckue ykazaHus s OOYyYarOImMXCS IO OCBOEHHUIO JIEKIMOHHOTO
Marepuaja

OCHOBHOE Ha3HAauY€HHWE JICKIIMOHHOTO MaTepHaia — JIOTHYECKU CTPOMHOE, CHUCTEMHOE,
NIyOOKOE M SICHOC H3JIOKEHHE ydeOHoro marepuana. Ha3HaueHHWe COBPEMEHHOM JICKIIMU B
paMKax JIUCHUUILIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(GOPMAIMIO MO TEME, a B OCBOSCHUU
dbyHIaMEHTaIbHBIX TPOOJEM JUCHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEUIINX
JIOCTH)KEHUN HaydyHOW MbBICTH. B y4eOHOM mpoliecce JIEKIHs BBITOIHICT METOI0JOTHYECKYIO,
OpPraHHU3AIMOHHYI0 ¥ WHPOpMANUOHHYI0 (GyHKIMA. JISKIMsS packpbhiBacT MOHATHWHBIN ammapat
KOHKPETHOH 006nacTu 3HaHMs, €€ MpOOJIeMBI, JaeT MENbHOE IMPEICTABICHHUE O JUCIUILINHE,
MMOKA3bIBACT B3aMMOCBS3b C IPYTUMHU JTUCIUTITHHAMMU.

HnaHpreMme PE3VYJIbTATHEI ITPU OCBOCHHUHU O6V'—IaIOHII/IMI/IC$I JCKIIMOHHOI'O MaTepuasa.

— TIOJIy4YEeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OMPEACIISIETCS 1IeJIEBOM YCTAaHOBKOM K KKA0M KOHKPETHOM TeME;

— TIOJYYCHHE OTBITa TBOPUCCKOM PabOTHI COBMECTHO C MPETIOaBaTeIIeM;

— pasBuTHEe TPO(ECCHOHATLHO-/ICIOBBIX  KAdecTB, JIIOOBM K  TpEAMETYy |
CaMOCTOATCIBbHOI'O TBOp‘IeCKOFO MBIIIJICHUS.

— TOSIBJIEHHE HEOOXOIMMOTr0 MHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOThI;

— TIOJly4eHHE 3HaHUM O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM W TEXHUKH U O
MIPOTHO3€ UX PA3BUTHI Ha ONMKANIIINE TOIBL;

— HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepuan (BBIACIATh TJIABHBIC MBICIH H
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  Pa3JIMYHBIX
bopmynupoBKax);

— TOJy4YCHHE TOYHOTO ITOHUMaHUS BCEX HEOOXOAMMBIX TEPMHUHOB M IIOHSTHIA.

JIeKIMOHHBIA ~ MaTepual MOXKET CONPOBOXKIATHCS  JIEMOHCTpPAIIMEN  ClIalgoB H
HCIIOJIb30BAHMEM Pa3JdaTOYHOTO MaTepHalia IpPH TMPOBEICHHH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHUS OTACIbHBIX TEMATHK IO JTUCIUTIINHE.

CTpyKTypa OpeaoCcTaBIeHUs JIEKIIMOHHOIO MaTepraa:

Paznen 1. Teopusi HEUETKHX MHOXKECTB

Paznen 2. HeyeTkue oTHOIICHUS U HEUETKHUE TPAQBI

Pazpnen 3. Teopust HeueTKOU JOTUKH

Pa3nen 4. Anroputmel Heuétkoii noruku. [laket Fuzzy Logic Toolbox

11.2. Metoauueckue ykazaHus A OOy4arolIMXCs MO TMPOXOKJICHHIO MPaKTUYECKUX
3aHATUN

[IpakTHdyeckoe 3aHATHE SBISIETCS OJHOW M3 OCHOBHBIX ()OPM OpraHM3AIMK Y4eOHOTO
npoliecca, 3aKJII0YaroNIascs B BBIMOJIHEHUH 00yYaroIMMUCS O PyKOBOJICTBOM IPEIO01aBaTeNs
KOMIUIEKCAa Y4YEeOHBIX 3aJaHM C LEJIbI0 YCBOECHHUS HAyYHO-TEOPETHUECKHMX OCHOB Y4eOHOMH
JCIIUTUIAHBI, TPUOOPETEHUS] YMEHHI U HABBIKOB, OTIBITA TBOPUYECKOH e TEIHHOCTH.

[lenpro NpakTUYECKOrO 3aHATUA AJs 00y4arOIIEerocs SBJIAETCS NPUBUTHE 00YyYarOLIMMCS
YMEHHU U HABBIKOB IIPAKTUYECKOM JEATEIBHOCTH 110 U3y4aeMOU TUCLIUAILINHE.

[Tnanupyemsle pe3ysbTaThl IPH OCBOCHUHU 00YYAIOLIMMCS MPAKTHYECKUX 3aHATHIH:

— 3aKperuieHue, yriayOsieHue, paclIMpeHHe M JAeTaau3alus 3HAHUW TpU PeleHUN
KOHKDETHBIX 3a/a4;

— Dpa3BUTHE I[IO3HABATENbHBIX CIOCOOHOCTEH, CaMOCTOATENBbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;




— OBJAJCHUE HOBBIMH METOJaMH M METOJMKAMHM H3y4YCHUS KOHKPETHOW Y4eOHOM
JCIUTIIMHBL;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS] TOJTYYEHHBIX 3HAHUNA JUIS
BBITIOJTHEHUS 3a/IaHNH;

— o0ecrieueHre PalMOHATBHOTO COYETAaHHS KOJUICKTHBHOW M MHIUBUAyaIbHOU (HopMm
oOy4eHws.

TpeboBaHMs K MPOBEACHUIO MPAKTUYECKUX 3aHITUN
TpebyeTcst OleHUTh PUHAHCOBYIO COCTOSATENHHOCTU KITHEHTOB CO CTOPOHBI
0aHKOB IPU BbIJAYE JTOJITOCPOUHBIX KPEIUTOB (CCy/) HAa CTPOUTENHCTBO HEBUKMUMOCTH IO
3aJIor.
CyTh paccMaTpuBaeMoOii 3a/1auu 3aKJII0YaeTcs B clieAytomieM. [Ipu Beiiade 101roCcpodHbIX
KpPEIUTOB Ha CTPOUTEIHCTBO 3MaHUI WM KOTTEKEH 1MO/1 3aJI0T HEABXKUMOCTH JIJIs1 OLIEHKH
COCTOSITEILHOCTH KJIMEHTOB OAaHKaMU TPAJIUIIMOHHO MCTIOIB3YETCS METO] SKCIIEPTHBIX OICHOK.
[Tpu 5TOM 11€JIbI0 OAHKOB SIBJSIETCS MOJIYUYCHHE MaKCUMATbHON MPUOBLITN OT 3aKITFOYCHHBIX
C/IEJIOK TIO MPEIOCTaBICHUIO KPEIUTOB U UCKITIOUEHUE BOSMOXKHOCTH (PUHAHCOBBIX MOTEPD.
[ToaTomMy MHTEpECH GAHKOB COCPEAOTOUYCHBI, C OJTHOW CTOPOHBI, Ha YBEIIMYCHUN KOJIMICCTBA
YCHEIIHBIX CJEIOK, a C IPYToil CTOPOHBI, Ha 30€KaHUH HEYTauyHbIX CIIEJIOK, KOT/Ia KJIHEeHT He
BO3BpAIaeT KPEAUT UM BO3BPAIACT €T0 HE BOBPEMSI.
TpaauunoHHO OCHOBaHHEM JUISI IPUHSATHUS PEIICHUI 110 MPEI0CTABICHUIO KPEUTOB B
OyIyIIeM CITy>KHT OIIBIT YCIEIIHBIX CACIIOK, COBEPIICHHBIX B TIPOIILIOM.
AHanmu3 CTpaTeruu Mpea0CTaBICHHS KPEIUTOB HA CTPOUTENLCTBO 3IaHUH TIOKA3bIBACT, YTO
JUTSL OLIeHUBaHUsl (PUHAHCOBOM COCTOSITETbHOCTH KIIMEHTOB MOTYT OBbITh UCIIOJIb30BAHBI
pa3iINyuHble XapaKTePUCTUKH, TAKUE KaK
MecTopacmoiokeHue crposiierocs 3nanus (location) (HempecTHRHOE, IPECTHIKHOE, OYCHb
NPECTUKHOE),
Ka4eCTBO MPEAINOJIaraéMoro BEITIOJIHEHHSI OTACNIOUHBIX padoT (workmanship) (tutoxoe, xoporee,
MIpeKpacHoe),
OLIEHKA aKTHBOB MOTEHLIUAIBHOTO KJIUEHTa (asset) (HU3KKe, CpeHHUE, BEICOKHE),
OLICHKA JTOXO/1a KITMEHTA 32 BBIUETOM (PUKCHPOBAHHBIX PAcX0/I0B (income) (HU3KUH, CpeaHHUIA,
BBICOKH ).
[Tpu 5TOM COOCTBEHHO (PMHAHCOBASI COCTOSITEIILHOCTh KIIMEHTA OIICHUBACTCS €r0
KpeauToCcrnocoOHOCThIO (credit) (OueHb HU3Kasl, HU3Kasi, CPEAHSIS, BEICOKAs], OUYEHb BBICOKAs).
[Ipu mocTpoeHnu HeYeTKOW MOJIETH OLIEHKH (DMHAHCOBOW COCTOSITEIbHOCTH MOTEHIIMATBHBIX
KJIMEHTOB OBLIO CIICITAHO MPEIIONIOKECHHE O TOM, YTO BCE pacCMaTpUBAEMbIE
MIEPEeMEHHbIE U3MEPSIOTCS B 0aiaX B MHTepBaie AeiicTBUTEeNbHBIX uncen oT O no 10.IIpu atom
CaMOI HU3KOW OLIEHKOM 3HAYeHHUs KXo U3 nepeMeHHbIX sBisiercs O, a caMoid BeIcokoi 10.
AHaU3 PEI0CTABICHUS KPEAUTOB Ha CTPOUTEIHLCTBO 3MaHHI IMOKA3BIBALT, UTO IS
aHaJM3a (UHAHCOBOM COCTOSATEIHPHOCTH MOTCHIIMATBHBIX KIIMEHTOB PYKOBOJACTBO
0aHKOB MPUMEHSIET CJICIYIOIINE YBPUCTHUECKHE MTPABUIIA:
1. Ecnu BenuuuHa A0X0Ja HU3Kasl ¥ BEIMYMHA BBITUIAT CPEHSS, TO KPEIUTOCIOCOOHOCTh
OYCHb HU3KAs.

2. Ecnu BenuuMHA J0XO0/Ia HU3KAs U BEJIMYMHA BBIILJIAT BBHICOKAS, TO KPEAUTOCIIOCOOHOCTh
OYCHb HU3Kas.

3. Ecnm BenmmumHA 10X0/1a CPETHSS ¥ BEJIMIMHA BBITUIAT BBICOKAS, TO KPEIUTOCIIOCOOHOCTh
OYCHb HU3Kas.

4. Ecnu akTHBBI HU3KHE U BEJIMUMHA J0X0Ja HU3KAsl, TO KPEIUTOCIIOCOOHOCTh OYEHb
HU3Kasl.

5. Ecnu akTuBBI HU3KHE U BEIMYMHA JI0XOJa CPENHSS. TO KPEAUTOCIOCOOHOCTh OYEHB
HU3Kasl.

6. Ecinu akTUBBI cpefiHME U BEIMYUHA JI0X0Ja HU3KAsl, TO KPEIUTOCTIOCOOHOCTh O4YEHb
HU3Kasl.




7. Ecnu kauecTBO OTIENKU IUI0X0€, AKTUBBI HU3KKE U BEJIMUMHA J0X0Ja BBICOKasi, TO
KPEIUTOCIIOCOOHOCTh OYE€Hb HU3KASI.

8. Ecmu xauecTtBoO OTACIJIKU ITIJIOXOC, aKTHBBI CPCAHNEC U BEJIMYMHA 10X04a CPECAHAA, TO
KPEIUTOCIIOCOOHOCTh OYE€Hb HU3KASL.

9. Ecnu xayecTBO OTIEINIKH IJI0X0€, aKTUBbI BEICOKHME M BEJTMUMHA JJ0XO0Ja HU3Kasl, TO
KPEIUTOCIIOCOOHOCTh OYE€Hb HU3Kasl.

10. Eciu xauecTtBO OTACJIKU IIJIOXOC, aKTUBBI BBICOKHE W BEJIMYWHA J0X04a CPECAHASA, TO
KpPEAUTOCIIOCOOHOCTh OYE€Hb HHU3Kasl.

11. Ecnii MeCTONONIOKEHNE HETIPECTHKHOE, Ka9eCTBO OT/ICJIKM XOPOIIee, aKTUBBl HU3KHE U
BEJINYMHA JIOXO/Ia BBICOKAs!, TO KPEAUTOCHOCOOHOCTh CPEIHSS.

12. Ecniu MecTOmnoJI0KEeHHE HEMPECTUKHOE, KaueCTBO OT/ENIKU MPEKPACHOE, aKTUBBI HU3KHE
¥ BEJIMYMHA JI0X0/Ia BBICOKAS, TO KPEUTOCIIOCOOHOCTh CPEITHSISL.

13. Ecniu MecTOTONIOKEHHE MPECTIKHOE, KAY€CTBO OTJICIIKHA XOPOIee, aKTUBBI HU3KUE U
BEJIMYMHA JI0XO0J[a BHICOKAs!, TO KPEAUTOCIIOCOOHOCTh CpeIHSIS.

14. Ecnu MecTONOJIOKEHHE OUeHb MPECTIKHOE, Ka9YeCTBO OTACIIKH XOPOIlee, aKTUBBI HU3KHE
U BEJIMYMHA JI0X0/1a BBICOKAsI, TO KPEUTOCIOCOOHOCTb CPEHSSL.

15. Ecnii MecTononokeHne HeTpeCcTIKHOE, Ka9eCTBO OT/IEJIKM XOPOIIee, aKTUBBI CPEIHUE U
BEJINUMHA JJOXO/1a CPE/IHSSL, TO KPEAUTOCIOCOOHOCTD CPEIHSIS.

16. Ecniu MecTononokeHre HenpeCcTUKHOE, KaueCTBO OTENKU IMPEKPACHOE, aKTUBBI CPETHHE
¥ BEJIMYHMHA JI0X0/a CPEAHSs, TO KPEAUTOCIIOCOOHOCTD CPEIHSS.

17. Ecnu MecTOmnoNI0KeHHE MPECTIKHOE, KAUeCTBO OT/ICNIKU XOpOolllee, aKTHBBI CPETHUE U
BEJIMYMHA JI0XO0JA CPEHSIS, TO KPEIUTOCIOCOOHOCTD CPEIHSSL.

18. Ecniit MecTononokeHne 0O4eHb MPECTIKHOE, KA9eCTBO OT/ICNIKH XOPOIIee, aKTHBBI
CpEeIHUE U BEJIMUUHA J0XO0Ja CPEIHsA, TO KPEJUTOCIOCOOHOCTb CPEIHss.

19. Ecnu MecTomnonIoKeHHe HEMPECTHKHOE, KaueCTBO OTICIKH XOPOIIIee, aKTUBBI BRICOKHE U
BEJIMYMHA JI0XO0Ja HU3Kasl, TO KPEIUTOCIIOCOOHOCTh CPEIHSS.

20. Ecnin MecTononoxenne HenpeCcTmKHOE, Ka9eCTBO OTACIKH MPEKPACHOE, aKTHBHI BBICOKHE
U BEJIMYHMHA JI0X0Ja HU3Kasl, TO KPEIUTOCIOCOOHOCTb CPEIHSI.

21. Ecau MecTOoNoJIOKEHUE MPECTIKHOE, KAYeCTBO OTIENIKH XOpOIlee, aKTUBbI BBICOKUE U
BEJIMYMHA JIOXO/1a HU3Kasl, TO KPEIUTOCTIOCOOHOCTh CPEeIHSIS.

22. Ecnr MecTOmoNIOKEHNE OYeHb MPECTIDKHOE, KA4eCTBO OT/ACIKH XOPOIlee, aKTUBBI
BBICOKHE U BEJIMUMHA JI0X0Ja HU3Kasl, TO KPEAUTOCTIOCOOHOCTh CPEIHSIs.

23. Ecnin MecTomnonoKeHne HenpeCTKHOE, Ka9eCTBO OTACIKH XOPOIIIee, aKTHBBI BEICOKHE U
BEJINUMHA JIOXO/Ia CPEMIHSISL, TO KPEAUTOCIIOCOOHOCTD CPEeIHSIS.

24. Ecau MecTOIOJIOKEHUE HETTPECTIHKHOE, KaUeCTBO OT/ICJIKU IPEKPACHOE, aKTUBBI BBICOKHE
U BEJIMYMHA JI0X0/Ja CPEAHss, TO KPEAUTOCIIOCOOHOCTD CPEHSS.

25. Ecnin MecTomnonokeHne mpecTwKHOe, KaueCTBO OTCIKH XOpOIee, aKTUBBI BBHICOKHE U
BEJINYMHA JIOXO/Ia CPEHSISL, TO KPEAUTOCIIOCOOHOCTD CPEeTHSIS.

26. Ecu MecTonosoKeHNe 04eHb MPECTIKHOE, KaYeCTBO OT/AEIKH XOPOIlee, aKTUBBI
BBICOKHE U BEJIMYHMHA JI0XO/a CPEIHSS, TO KPEAUTOCTIOCOOHOCTD CPEIHSS.

27. Eclii MeCTOTIOIOKEHUE TIPECTIKHOE, KAYeCTBO OTICIIKH MMPEKPACHOE, aKTUBBI CPEIHHEC U
BEJIMYMHA JI0XOJ[a BHICOKAs, TO KPEAUTOCIIOCOOHOCTh OUY€Hb BHICOKASI.

28. Eciin MecTomnonokeHne mpecTwKHOe, KaueCTBO OT/CIKH MPEKPACHOE, aKTUBBI BBICOKHE H
BEJIMYMHA JI0XOJAa BBICOKas, TO KPEAUTOCIIOCOOHOCTh OUY€Hb BHICOKASI.

29. Eciy MecTONoNIOKEHUE OUYEHb MPECTINKHOE, KaYeCTBO OT/AEIKH IPEKPACHOE, aKTHUBBI
Cp€AHUC U BCIIMYMHA 10XO0AAa BBICOKAsA, TO erI[I/ITOCHOCO6HOCTI) OYCHb BBICOKAA.

30. Ecmin MecTonoio)keHrne 04eHb MPeCTHKHOE, KaUYeCTBO OTAEIKH MPEKPACHOE, aKTHBBI
BBICOKHE M BEJIMYHMHA JI0XO0/[a BBICOKAsI, TO KPEAUTOCTIOCOOHOCTh OYCHBD BBICOKASI.

31. Ecnu MecTonoIoKeHne HETIPECTINKHOE, Ka9eCTBO OT/IEJIKH XOpOIlee, aKTUBBI CPEHUE U
BEJIMYMHA JI0XO0/a BBICOKas!, TO KPEAUTOCIIOCOOHOCTh BBICOKASI.

32. Ecnn MecTomnoIoKeHNEe HEMPECTIKHOE, Ka4eCTBO OTACIKH MIPEKPACHOE, W BETHIHHA
JI0XO71a BBICOKAs1, TO KPEJUTOCIIOCOOHOCTh BBICOKASL.



33. Ecnu MecTononokeHne mpecTIKHOE, Ka4eCTBO OT/IEIKHU XOPOIIee, aKTUBBI CPETHUE U
BEJIMYMHA JOXO0/Ia BBICOKAs, TO KPEAUTOCTIOCOOHOCTh BBICOKAS.

34. Ecnu MeCcTONOIOKEeHNE 0YeHB MPECTIKHOE, KAaUeCTBO OT/ICIKH XOPOIlee, aKTUBBI
CPeIHHE U BEIIMYHMHA JI0XO0JIa BBICOKAS, TO KPEUTOCITIOCOOHOCTD BBICOKAS.

35. Ecnu MecTononokeHne HeMpeCTIKHOE, Ka9eCTBO OTJCIIKH XOPOIIee, aKTUBBI BBICOKUE U
BEJIMYMHA JOXO0JIa BBICOKAs, TO KPEAUTOCTIOCOOHOCTDH BBICOKAS.

36. Ecin MecTomoIoKeHne HeTIPECTIKHOE. Ka9€CTBO OT/ICJIKH MTPEKPACHOE, aKTUBBI BBICOKHE
Y BEJIMYMHA J0XO0Ja BBICOKAS, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

37. Ecnu MecTononokKeHne MpecTIKHOE, KaYeCTBO OT/JIEIIKH XOPOIIlee, aKTUBBI BBICOKHUE U
BEJIMYMHA JI0XO0Ja BBHICOKas, TO KPEJAUTOCIIOCOOHOCTh BHICOKASI.

38. Ecniu MecTononokeHne 04eHb MPeCTKHOE, KaueCTBO OTACTKH XOpOIliee, aKTUBBI
BBICOKHE M BEJTMUMHA JI0X0/1a BBICOKAsl, TO KPEIUTOCIIOCOOHOCTh BBICOKAS.

39. Ecnin MecTomnookeHrne IpecTIKHOE, KaYeCTBO OTACIIKH MPEKPACHOE, TO
KPEAUTOCIIOCOOHOCTh BBICOKAS.

40. Ecniu MeCcTONOoJIOKEHHE 0YEHb PECTIKHOE, KAaUECTBO OTACIIKHU MPEKPACHOE, TO
KPEAUTOCIIOCOOHOCTh BBICOKA.

Tpebyercst OCTPOUTH HEUETKYIO MOJIEIh 33/1a4i B (JOPME COOTBETCTBYIOIICH CHCTEMBI
HEYETKOTO
BbIBOJIA. [1J1s1 9TOI 11enn BOCHOMIB30BaThCs PACCMOTPEHHBIMH paHee rpaduueCKIMU
cpeactBamu nakera Fuzzy Logic Toolbox cucremsr MATLAB.

BapwuanTt 0

Hcnonp3oBare npasuia

11.3. Metoauueckue yka3aHus Ajsl 0Oy4aroUIUXCs 1O MPOXOXKIACHUIO CaMOCTOSITENbHON
paboThl

B Xoze BBIMOTHEHUSI CaMOCTOSITENILHON paboThI, 00yYaromUiics BHITIOIHAET paboTy Mo
3aJJaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpernojaBareis, HO 0e3 ero HemocpeICTBEHHOTO
y4acTHsl.

Jns oOyuaromuxcs 1o 3a04HOM (opme OOyuyeHHs, camocTosITellbHas padoTa MOXKET
BKJIFOYATH B C€0s KOHTPOJIBHYIO paboTy.

B mporiecce BBIIOTHEHHUS CaMOCTOATENBHONW paboThl, y oOyuarorierocs (Gopmupyercs
1enecooOpa3Hoe MIaHUPOBaHUE pabOYero BpeMEHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHUHM M CHCTEMAaTH3allMU IMPHOOpPETaeMbIX 3HAHHUH, 00ECIEUYNBAET BBICOKHUI
YPOBEHb YCIIEBA€MOCTH B MEPUOJA OOYyYEHHUS, IOMOTaeT MOJYYUTh HAaBBIKM IOBBIILICHHS
pohecCHOHANBLHOTO YPOBHSI.

MertoaudeckuMu ~ MaTepuaNaMH,  HANpaBISIONIMMUA  CAMOCTOSITENIBHYIO — paboTy
00yYaroIuXCSAABISIOTCS:

— y4eOHO-METOAMYECKUN MaTepual Mo AUCIUILIIMHE,

— METOJMYECKHE YKa3aHHUS 10 BBIMOJHEHHIO KOHTPOIBHBIX paboT (st o0ydarommxcs
0 3204HOM (hopme 0OyueHus).

WHINBUIYAJBHBIE JOMAIIHUE 3ATAHUS

Bapuanr 1
Hanmcars nporpammy, KOTopasi BRIBOIUT Ha dKpaH rpa@uku (GyHKIHA TPUHAIICHKHOCTH




HEUETKMX MHOXECTB A — HU3KuH poct, B — cpennmii poct, C — BbIcOKuii pocT, D —
0acKeTOONBbHBIN POCT, a TAKXKe HEUETKUX MHOKECTB «A min By u «C u D». [{ng co3nanus
rpadukoB QyHKIMIT UCTIONB30BaTh CTAHAAPTHYIO QyHKIHI0 trimf u3 makera sciFLT.

Bapuanr 2

Hammcare nporpamMmmy, KOTopasi BRIBOIUT Ha SKpaH rpaduku PyHKITUN MPUHAIIC)KHOCTH
HEUYETKUX MHOXKECTB A — nérkuii Bec, B — cpeanmii Bec, C — Tsxénblii Bec, D —
cyneptsokénbiid Bec. [t co3nanus rpadukoB QPyHKIUI UCTIOIb30BaTh CTAaHIAPTHYIO (DYHKITUIO
trapmf u3 makera sciFLT.

Bapuant 3

Hamucars nporpammy, KoTopasi BBIBOIUT Ha 9KpaH rpaduku QyHKIKN TpUHAICKHOCTH
HEYETKUX MHOXKECTB A — HU3KHi, B — cpennuii, C — Bbicokuii, D — 0oueHb BBICOKUI YPOBEHD
€XKEMECSIYHOr0 J10X0/1a, @ TAaKXKe HEUETKUX MHOXKECTB «A unu B» u «C u D». [{nsg co3nanus
rpadukoB QYHKIMI UCIIOIB30BaTh CTAHAAPTHYIO GyHKIMI0 gaussmf, gauss2mf u3 makera
SCIiFLT.

Bapuanr 4

Hamnmcars iporpamMmy, KOTOpasi BHIBOIUT Ha SKpaH rpaduku GpyHKIUH MPUHAICKHOCTH
HEUETKNX MHOXECTB A — Hu3Kasi, B — cpeansis, C — Boicokasi, D — OemieHasi CKOpocTh
aBTOMOOWJIS, @ TAKKE HEUETKMX MHOKECTB «A miu B» u «C u D». Iy co3nanus rpadukoB
byHKINH KCmob30BaTh cTanaapTHyIO Gyukuuio gbellmf us makera sciFLT.

Bapuanr 5

Harmmucarp mporpammy, KOTopasi BBIBOIUT Ha dKpaH rpaduku QyHKITUN MPUHAICIKHOCTH
HEUETKNX MHOXKECTB A — MajneHHbKul, B — cpenauii, C — OGomnbioi, D — HeoObsITHBIN 00bEM
OTIEPAaTUBHOM MaMsITH KOMITLIOTEPA, a TAaKkKe HEUETKUX MHOXKECTB «A niu By u «C u Dy». Jlns
coznanus rpaduKkoB QPyHKIMH MCIOJIL30BaTh CTaHAapTHYO (yHKIwio sigmf, dsigmf, psigmf u3
nakera sciFLT.

Bapuanr 6

Hanmcars nporpammy, KOTopasi BRIBOIUT Ha 3KpaH rpaduku QyHKIMNA TPUHAIIEKHOCTH
HEUETKUX MHOXKeCTB A — Hu3Kkas, B — cpennsis, C — Bbicokast, D — GacHOCIIOBHAsI CTOUMOCTD
aBTOMOOMJIS, a TaKKe HEUETKMX MHOKECTB «A i B» u «C u Dy. Jlnsa coznanus rpagukoB
(GyHKIMI UCcToNb30BaTh cTanaapTHyto ¢yHkimo zmf, smf, pimf u3 nakera sciFLT.

Bapuant 7

Hanmcars nmporpammy, KOTopast BRIBOIUT Ha dKpaH rpauku (QyHKIHIA TPUHAUICKHOCTH
HEUETKNX MHOXeCTB A — Hu3Kas B — cpennssa, C — BbIicokas, D — HecTtepnuMo BbICOKas
TeMIIepaTypa BO3AyXa, a TAKkKEe HEUETKUX MHOXKECTB «A ninu B» u «C u D». [l co3nanus
rpadukoB QyHKIIMIT UCTIONIH30BaTh CTAHAAPTHYO QyHKIMO trimf u3 makera sciFLT.

Bapuanr 8

Hamucarp mporpammy, KOTopasi BBIBOIUT Ha dKpaH rpaduku GyHKIUN MPUHAICKHOCTH
HEUYETKHUX MHOXKECTB A — 10HBIN, B — Mononoit, C — cpeanuii, D — noxunoii Bo3pacr, a
Tak)ke Heu€TKNX MHOKeCTB «A unu By u «C u D». [{ns cozganus rpadukoB QyHKIIuH
UCIIOIB30BaTh CTaHAapTHYO pyHKIwio trapmf u3 makera sciFLT.

Bapuanrt 9

Hanmcars nporpammy, KOTopast BRIBOIUT Ha dKpaH rpa@uku (yHKIHIA TPUHAIICKHOCTH



HEUYETKUX MHOXKECTB A — Mauast, B — cpennsist, C — 3HauuTenbHas, D — pekopanas
MPOIOKUTEIILHOCTD TMOJIETA CAMOJIETA, a TaKKe HEUETKNX MHOKECTB «A win B» u «C u Dy.
st coznanus rpadukoB GYHKIUI UCTIONB30BaTh CTaHAapTHYIO QyHKIMI0 gaussmf, gauss2mf
n3 mmakera sciFLT.

BapuanT 10

Hamucarp mporpammy, KOTopasi BBIBOIUT Ha dKpaH rpaduku GyHKIUH TPUHAIIECKHOCTH
HEUYETKHUX MHOXKECTB A — neméBblid, B — cpenneit croumoctu, C — goporoid, D — HepeanbHO
JIOPOTOi CMapTQOH, a TAKKe HEUETKHX MHOKECTB «A miu B» u «C u Dy. [lyis coznanus
rpadukoB QyHKIHMIT UCTIONB30BaTh cTaHAApTHYIO QyHKIHI0 gbellmf u3 nakera sciFLT.

Bapmuanr 11

Harmmucarp mporpammy, KOTopasi BBIBOIUT Ha dKpaH rpaduku QyHKITUN MPUHAICIKHOCTH
HEUETKUX MHOXKECTB A — Manas, B — cpennsas, C — 3HauutenbHas, D —
ME)KKOHTHHEHTaJIbHAS JAIbHOCTD IOJIETA, a TAKKE HEUETKMX MHOXKECTB «A uinu B» u «C u Dy.
st coznanus rpadukoB GYHKIUI UCTIONB30BaTh CTaHAapTHYIO (yHKImio sigmf, dsigmf,
psigmf u3 nakera sciFLT.

Bapuanr 12

Hanwmcars nporpammy, KOTopasi BBIBOIUT Ha dKpaH rpa@uku (pyHKIHA TPUHAIICKHOCTH
HEUETKUX MHOXKeCTB A — Hu3Kas, B — cpennss, C — Bbicokast, D — cynepBbicokass €MKOCTb
MOAyJs (IIDII-TIAMSITH, a TAKKE HEUETKMX MHOKECTB «A miu B» u «C u Dy». Jlns cozganus
rpadukoB QyHKIHMIT UCTIONB30BaTh CTaHAapTHYIO QyHKImo zMf, smf, pimf u3 makera sciFLT.

BapuanT 13

Hamucarp nporpammy, KOTopasi BBIBOIUT Ha SKpaH rpaduku QyHKIUN NPUHAICKHOCTH
HEYETKUX MHOXKECTB A — HU3KkHe, B — pasymusie, C — Bricokue, D — 0oueHb BBICOKHE
KaOITyKH Ha TyQUIX, a TakKe HEYETKUX MHOKECTB «A win By u «C u D». Jlns co3manus
rpadukoB QYHKIMH KCITOIH30BaTh CTaHAApTHYIO GyHKIuio trimf u3 makera sciFLT.

Bapmuant 14

Hamucarp mporpammy, KOTopasi BBIBOAUT Ha dKpaH rpaduku GyHKINN TpUHAIIC)KHOCTH
HEUYETKHUX MHOXKECTB A — KOpoTKul, B — cpeaneit nnmurenbHocty, C — UIMHHBINA, D —
OECKOHEUHBIIN ceprall, a TAakKe HeYETKUX MHOXKECTB «A miu B» u «C u D». s coznanus
rpadukoB QyHKIIMIT UCTIONB30BaTh CTAHAAPTHYIO QyHKIHI0 trapmf u3 nakera sciFLT.

Bapmuant 15

Hanmcars nporpammy, KOTOpast BRIBOAUT Ha 9KpaH Tpapuku GyHKIHUN MPUHAIIC)KHOCTH
HEUYETKNX MHOXecTB A — neméBast, B — cpenneit croumoct, C — noporas, D — snutHas
kBapTupa B bapHayie, a Taxke HE4ETKMX MHOXECTB «A wmm B» m «C u D». lna cozpanus
rpagukoB (QyHKIMH HCIOJB30BaTh CTaHIapTHY (yHknuio gaussmf, gauss2mf w3 makera
SCIFLT.

11.4. Meroauueckue yKa3zaHUsS I OOYYalOIMIUXCS I10 TMPOXOXKJISCHHUIO TEKYIIEero
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH NpEIycMaTpUBaeT KOHTPOJIb KauecTBa 3HAHUU
00yJaronmxcs, OCYIMECTRIIEMOI0 B TCUCHUE CEMeCTpa C IEJIbI0 OICHUBAHMS XO0Ja OCBOCHUS
IUCIUTUINHEL



BOIIPOCHI KOJIVIOKBUYMA

1. Omnpenenenne HEYETKOTO MHOXKECTBA U QYHKIIMH MPUHAITIC)KHOCTH. XapaKTEPUCTUKH
HEYETKUX MHOKECTB: BHICOTA, HOPMAJIBHOCTh, YHUMOJAIBHOCTh, KOHEYHOCTh. CTIOCOObI
3aJjaHusl HeUETKUX MHOKeCTB. [Ipumepsl.

2. OmpeneneHue paBeHCTBA U BKIIOUYEHUS HEYETKUX MHOXKeCTB. OnpesienieHue onepanui
U, N, nonoaHeHus A1 HEYETKUX MHOKECTB. [lepeuncnuth CBOMCTBA onepaiui u
JI0Ka3aTh HX.

3. TpeyroabHas HOpMa M TPEeyrojbHas KoHOpMa. [IpuBecTH MpUMeEpHI ¢ MPOBEPKOI
CBOJICTB.

4. JlaTh ompexaeneHue anreOpandeckuM oneparusam +,%. ChopMyIHpoBaTh U J0Ka3aTh UX
CBONCTBA.

5. /JlaTe ompezeneHue cneayroMMX onepanuii HaJl HeYETKUMHU MHOKECTBAMU: BO3BEICHUE B
CTCIICHb, YMHOKCHUEC HAa YHCJIO, BBIITYKJIasd KOM6I/IHaHI/ISI, JACKapTOBO MMPOMU3BCACHUC,
ONEPATOP YBEIMUYECHUSI HEUETKOCTU. YETKOE MHOXKECTBO ypOBHs & Teopema o
nexommo3uly. Paccrosiaue Mexay HEeUETKMMHU MHOXKECTBAMHL.

6. Ompenenenne HEYETKOTO OTHOMIEHHS, CIIOCOOBI 3aaaHus. [IpruMepsl.

7. Omnepanuu ¢ HEYETKUMH OTHOIICHUSMU: 00paTHOE HEUETKOEe OMHAPHOE OTHOIICHHE,
KOMITO3UITUU HEUETKUX OMHAPHBIX OTHOIICHHM, MPOEKIIMUA HEYETKIX OMHAPHBIX
oTHoweHu. [Ipumepsl.

CpolicTBa HEUYETKOro OWHAPHOTO OTHOIICHHUS, 33aJaHHOIO0 Ha MHOXecTBe X
(pehneKCUBHOCTb, CUMMETPUYHOCTh, AHTUCUMMETPUYHOCTh, TPAH3UTHUBHOCTb, IOJHOTA,
OTHOIICHNE YKBUBAJIEHTHOCTH, YACTUYHBIN TIOPSIIOK, THHEWHBIHN MOpsIoK). [Tpumepsr.

11.5. Meroauveckue yKazaHUsl I OOYYaAIOMIUXCS MO MPOXOKIACHUIO TMPOMEXKYTOUHOM
aTTEeCTaIlUU.

[IpomexxyTouHas  arTecTaluss  OOy4YalOIIMXCS  NPEIyCMAaTpUBAET  OICHUBAHHE
MPOMEKYTOUYHBIX M OKOHUYATENBbHBIX PE3yNbTaTOB 00y4eHHUs 1o aucuuruinHe. OHa BKIIOYAET B
ceds:

— 9K3aMeH — (opMa OICHKH 3HAaHWH, TOJYYEHHBIX OOYYalONIMMCS B MpoIecce
W3YyYCHUS BCEH JMCIUIUIMHBI WIH €€ YacCTH, HAaBBIKOB CaMOCTOSITEIIbHON pabOThI, CIIOCOOHOCTH
NPUMEHITh UX ISl PELIEHUs MPaKTHUYECKUX 3a/ad. ODK3aMeH, KaK IPaBHJIO, MPOBOAUTCS B
MEepUOJ, AK3aMEHALMOHHOW CECCUM W 3aBEpIIACTCAd ATTECTALlMOHHOM OLEHKON «OTJIIMYHOY,
«XOPOIIIOY, «YIOBIETBOPUTEIHHOY», «HEYIOBICTBOPUTEIHHOY.

— 3a4eT — 3TO (opMa OLEHKHU 3HAHUI, MOJYyUYEHHBIX 00yYaromUMcs B XOJ€ H3yUYCHUS
y4eOHOM IUCUUIUIMHBI B IIEJIOM WX MPOMEXYTOYHAsI (10 OKOHYAaHUH CEMECTpa) OlIeHKa 3HAHUI
o0ydarolmMcs 10 OTAETbHBIM pas/iesiaM JUCHUIUIMHBI C aTTECTAIIMOHHONW OIEHKOM «3a4TEeHO»
WIH «HE 3aYTCHOY.

— muddepeHIMpoBaHHBIA 3ayeT — 93TO (opMa OLEHKM 3HAHUM, TMONyYEeHHBIX
o0yJaronmMcs TIPU U3YYCHUN JUCIHUILINHBI, TIPH BBITIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIE0BATENbCKUX PA0OT U MPOXOXKACHUN MPAKTHK C ATTECTAIIHOHHOW OLEHKOMN
COTJIIMYHOY, «XOPOIIIOY, KYAOBIECTBOPUTEIILHOY, «HEYIOBIECTBOPUTEIHLHOY.



JIuct BHECEHUSI U3MEHEHUH B pabouyto MporpaMmy JUCLUILUTUHBI

[arta BHECEHUSs
W3MEHEHHUHN U
JIOTIOJTHCHUH.

IToamnuck BHECHIETO
M3MCHCHUS

CopepxaHue U3MEHEHHUH U TOTIOTHEHU I

Jata 1 Ne

MIPOTOKOJIA
3acelaHus
Kageapsl

Ilomnuce
3aB.
kadenpoi




