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AHHOTaUs

Hucuunnuna «Hewerkas joruka» BXOAUT B OOpa30BaTEIbHYIO MPOTPamMMy BbICIIETO
o0pa3oBaHUs — TPOrpaMMy CHCIHATUTETa IO HAMPABICHHUIO MOATOTOBKH/ CHEIHMATBLHOCTH
10.05.03 «MudopmarnmonHas 06e30MaCHOCTh aBTOMATH3WPOBAHHBIX CHUCTEM» HAMPABICHHOCTH
«be30macHOCTh OTKPBITHIX WH(MOPMAIMOHHBIX CcHcTeMy. JlucuuiuinHa peanusyercs Kadeapoi
«Ne33».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-1 «CnocoOeH BbIIOMHATH PabOTHl MO MPOSKTUPOBAHUIO aBTOMATH3MPOBAHHBIX
UH(OPMAITMOHHBIX CHCTEM

[1IK-4 «CnocobeH ocylecTBIsITh paboThl O pa3paboTKe CUCTEM 3allUThl WH(OpMAaLIUU
ABTOMATU3UPOBAHHBIX CUCTEM

[IK-12 «CmocoOeH MpoBOAWTH HCCIIENIOBaHHWS B 00JACTH OIEHKH 3(P(PEKTUBHOCTH
TEXHOJIOTHI aBTOMAaTU3aIlMU OTKPHITHIX HH()DOPMAIIMOHHBIX CHCTEM.

CopepxaHue IUCIHMILUIMHBI OXBaThIBAET KPYr BOINPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
MOHATUSMHU TEOPUU HEYETKUX MHOMXKECTB M HEUETKOW JIOTMKHU: OMNEepaluy HaJ HEYETKUMHU
MHO>KECTBAMH, CHCTEMBbI YIPABICHHUS C HEYETKOH JIOTUKOM, 00IacTH MPUMEHEHHUS HEYEeTKOU
JIOTUKU, HEYETKHE JIOTUYECKUE ONIEPAIIN U HEUETKUE OTHOILICHUSI.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOro Ipoliecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOsITENIbHAs padoTa 00y4aroIerocs.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS arTecTanus B opme audhepeHIINPOBAHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI

3HAKOMCTBO C amnmapaToM HEKJIACCUYECKHX JIOTMK M €ro MPUMEHEHUE K MOCTPOCHUIO
Mojenel mnpuHATUS pewmeHuil. Pa3Butue crocoOHOCTH K ompeaeneHuto oOmmx ¢opMm u
3aKOHOMEPHOCTEW OTJEeNbHON MPEAMETHON 00IaCTH.

3agaun y4eOHON AUCITUTUTMHBI

N3yuenue:

- OCHOB T€OPUHU HEUYETKHX MHOKECTB U HEUETKOI JIOTUKH.

@OopMHUpPOBAHUE YMEHUS:

- HCII0JIb30BaTh TEOPETUUECKHE OCHOBHI U MPUKJIAIHbIE CPEICTBA TEOPUU

HEYETKNX MHOXKECTB U HEUETKOH JIOTUKH.

DopMHUpPOBAaHUE HABBIKOB:

- MPOCKTUPOBAHUS B pa3pabOTKH CUCTEM Ha 0a3e MpaBUil HEYETKOU JIOTUKHU.

[IpenMeToM OCBOCHMSI TUCIUIUIUHBI SIBISIOTCS CIEAYIOUINE OObEKTHI:

- 00J1aCTH MPUMEHEHUS] HEUETKOM JIOTHUKH;

- HEYETKHUE JIOTUYECKHUE OTepallny;

- cHCTeMBI Ha 0a3e MpaBUJI HEYETKOTO PEryIHpPOBAHUSI.

1.2. JlucuumnuHa BXOOUT B  COCTaB  4YacTH, (GOPMHUPYEMOHl  y4yaCTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIIECHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (lajee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIETATOB OOYUEHUS 0 JUCIUTUIINHE, COOTHECECHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIanaTh CIEAYIONTUMU
KOMIETCHIMSIMU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnue 1.

Tabnuna 1 — [lepeuenp KOMIETeHIINN U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynmna) | Kox n naumenoBanne | Kox m HamMeHOBaHME UHIMKATOPA JOCTUXKEHUS
KOMIIETECHIUU KOMIIETECHIIUU KOMIIETEHIINU

[1K-1 Cnocoben
BBITNIOJHAThH pabOThI

I1IK-1.3.1 3HaTh BapuaHTBI CETEBOI
[TpodeccrnonanbHble | IO MPOEKTUPOBAHUIO

APXUTEKTYpPhI; TEXHOJIOTUN BUPTyAIN3aLUU

KOMIICTCHIIN U ABTOMATHU3UPOBAHHBIX
CEepBEPOB

MH(POPMALIMOHHBIX

CHCTEM

ITK-4 Criocoben

OCYIIECTBIISATh [1K-4.3.1 3HaTh cr1ocoOb! peanu3anuu

aboTHI IO HECaHKIIMOHUPOBAHHOTO JOCTYIA K

[TpodeccuonanbHble p " p poety

pa3paboTKe CUCTEM MH(OpPMAIIUU U CTICIIUATBHBIX TPOTPAMMHBIX
KOMITETEeHIIUH

3allINThI I/IHq)OpMaI_II/II/I BO3I[€I7ICTBI/II\/’I Ha I/IHCI)OpMaI_II/IIO N €C HOCHUTCIIU B
ABTOMATHU3UPOBAHHBIX | AaBTOMATU3UPOBAHHBIX CUCTEMAX
CHUCTEM

IIK-12 Crocoben
MIPOBOINUTH
HCCJICIOBAHMS B
00J1aCTH OLICHKH
[Tpodeccuonanvubie | 3ppexTUBHOCTU

[1IK-12.3.2 3HaTh METOBI IOCTPOCHUS U
HCCIIEA0BAaHUS MAaTEMAaTUYECKUX MOJICIIEH B
o0jacTu aBTOMaTU3alui HHPOPMAIIOHHO-
AQHAJIMTUYECKOU 1EeATEIIbHOCTH

KOMIIETEHIIUH TEXHOJIOTHI
[IK-12.V.1 yMeTh pemiars 3a1a4u UCCIIEI0BaHUS
aBTOMaTHU3aINHU
MH(POPMAIIMOHHO-aHATUTHIECKUX CUCTEM
OTKPBITBIX
METOAaMH MOJIETUPOBAHUS
MH(OPMaLIMOHHBIX

CHUCTEM




2. Mecro nucuumianHsl B ctpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS

IIpU U3YUYCHUU CIICAYIOINX NUCHUIIIINH

— MaTreéMaTH4€CKasl JIOTUKA U TCOPpUs aJITOPUTMOB,

— JIUCKpETHasi MaTeMaTuKa,
— uH(popmaTHka

3HaHI/151, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTcpuajia I[aHHOfI JUCHUIIJIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCIIOJIb30BaThCA IIPU U3YUCHUH APYTUX AUCIUILINH:
— HWHTCJUICKTYAJIbHBIC CUCTCMbI U TCXHOJIOTHUH,

— pacrno3HaBaHHE 00pa3oB,
— HEHPOHHBIE CETH.

3. O0BeM U TPYIOEMKOCTh JAUCIUILIAHBI
Jlanaple 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIHHE (M pactpeiesieHue 3TOM TPYI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
No8
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexuuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue 3anarus  (I13),
34 34
(gac)
naboparopsblie padboTsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 40 40
Buo npomesicymounoit ammecmayuu: 3ayer, Tindd
mudd. 3auger, sx3amen (3auer, udd. 3auq, a4, ' Hudd. 3au.

DK3.*%*)

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI

4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.

Pa3;[em,1, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3}_'[e.]'IBI TEMBI JUCITUITIIMHBI .HGKLII/II/I II3 (C3) p KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 8
Pasznen 1. Teopust HEUETKUX MHOXKECTB 4 4 10
Pa3nen 2. HeueTkue OTHOIIEHUS U HEUETKHE
4 4 10
rpadbl




Paznen 3. Teopust HEUETKOI JIOTHKH 12 12 10

Paznen 4. Anroputrmsl Heu€TKoM oruku. [laket

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

[IpakTuyeckas MOArOTOBKA 3aKJIIOYAaeTCS B  HEMOCPEICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pasesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pasznena Hassanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Teopust HeueTKMX MHOXKECTB. [ [oOHATHE HEYETKOTO MHOXKECTBA,
OCHOBHBIE XapaKTEPUCTUKN HEYETKUX MHOKeCTB. Ornepanuu HaJ
HEYETKMMU MHOKecTBaMU. CBOMCTBA orepalnil HaJ| HeUeTKUMU
MHOXecTBaMu. PaccTosiHue Mex /1y HeYeTKMMU MHOXECTBAMH, HHAECKChI
HeuyeTKocTU. DyHKIMU NPHUHAJUIEKHOCTH HEYETKUX MHOKECTB U
METO/bI UX MOCTpoeHus. HeuéTkas U TMHrBUCTHYECKAs! IEPEMEHHBIE.
Heu€rkue yncia.

2 HeueTkue oTHOIICHH ¥ HeUeTKHe rpadbl. JlekapToBO pou3BeIcHNE
HeyeTKHX MHOKeCTB. IloHsitue HeueTkoro orHomreHus. Crmocoosl
3aJIaHMsl HEYETKUX OTHOIICHUH. Onepanuy HaJl HEYUSTKUMHU
oTHOomeHusIMHA. OTniepanuy Hal HEYSTKUMU OTHOIIeHUsIMU. [ToHsTHE
HEYeTKoro rpada.

MatpuaHbie pecTaBIeHus HeueTKuX rpadoB. OCHOBHEBIE
XapaKTePUCTHKU HEUeTKUX rpados. Onepanuu HaJ HEYETKUMU

rpadamu.

3 Teopus HeueTKoi jJoruku. HeueTkas v TMHrBUCTHYECKAs IEPEMEHHBIE.
HeueTkue BrIcKa3biBaHUA U MX BUABI Oniepanuyl HaJl HEYEeTKUMHU
BbICKa3bIBaHUAMHU. baza HeueTkux nmpaBui. CHCTEMbI HEYETKOTO
JIOTHYECKOTO BBIBOJA U €r0 dTarnbl. HeuéTkne BBIBOIBI. ANTOPUTMEI
Mamdani, Tsukamoto, Sugeno, Larsen. HeueTkue anroputmsi.

4 NHTYynMOHUCTCKIE, MHOTO3HAYHbIE, HEUYETKNE, MOJAJIbHBIE JIOTUKH.
3¢ (HeKTUBHOCTh CUCTEM MPUHATHUS PELICHUH, HCIOIb3YIOLINX METOIbI
Heu€tkoit noruku. [laker Fuzzy Logic Toolbox.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktuueckux | @opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHYECKOH |paziena
n/n 3aHATHH 3aHATHH (gac) HOJTOTOBKH, | TUCILIUI

(gac) JIHBI

Cewmectp 8

1 | Marynumonuctckue, | pelIeHue 3a1a4 | 2 ’ 2 | 1




MHOT'O3HA4HEIE,
HEuETKHue,
MOJaJIbHBIC JIOTUKHI

HeuéTtkas
nHpopMmanus u
BBIBOIBI. HeuéTkue
MHOKECTBA.
OcHoBHBIC
XapaKTEePUCTUKHI
HEUETKNX MHOXKECTB.

peiCHUC 3a4a4

OyHKIUU
MIPUHAJIC)KHOCTH
HEYETKUX MHOXKECTB
M METOIBI UX
MTOCTPOCHHS.

pEeICHUE 3ada4

Omneparuu Haf
HEYETKUMU
MHOKECTBaMH.
Jloruueckue,
anredpandeckue
omnepanuu.

peICHUC 3aa4

Heuérkas n
JIMHTBUCTHYECKas
IEPEMEHHBIE.
HeuéTtkue uyncna.

peICHUC 3aa4

HeuéTkue BLIBOIBI.
AJITOPUTMBI
Mamdani,
Tsukamoto, Sugeno,
Larsen.

peICHUC 3a1a4

YrpouméxHbii
aJTOPUTM HEYETKOTO
BbIBOJIa. MeTOIbI
MPUBEACHUA K
YETKOCTH.

peuIeHue 3aga4

OddeKkTHBHOCTH
CUCTEM IPUHATHS
peuieHui,
HCIIOJIb3YIOLIUX
METOIBI HEUETKOMN
JIOTHKHU.

pEeICHUEC 3a1a4

[Taket Fuzzy Logic
Toolbox

peHICHUC 3a1a4

Bcero

34

34

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

No

/o

HaumenoBanue 1a60paTopHBIX paboT

TpynoemMKocTs,
(dac)

N3 Hux
MPAKTUYECKOMN

No
paszena




MOJITOTOBKH,
(dac)

JIUCLIUII
JINHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYpPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouuxcs
Bunel caMocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrostensHoil paboThl
qac yac
1 2 3
H3ydeHne TeopeTHUecKOoro MmaTepuania
20 20
nucuurnael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
10 10
atrectauuu (ITA)
Bcero: 40 40

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padOThl 00YyYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Kommuectso
AK3EMILIIPOB
Ulgll_ﬂig ec bubnuorpagudeckas ccpuika B 6?55:;261@
ANIEKTPOHHBIX
SK3EMILISIPOB)
510 BypakoB, Muxaua BiaagumupoBuy. 41
b 91 Heuetkue perynsropsl : yueOHOe

nocobue / M. B. Bypaxkos ; C.-Iletep0.
rOC. YH-T a3pOKOCM. TPHOOPOCTPOCHHS. -




CIIo. : U3g-Bo I'VAIIL 2010. - 236 ¢. :
puc. - bubmmorp.: c. 212 - 216. - ISBN
978-5-8088-0532-3 : 120.00 p. - Teker :

HEIOCPEICTBEHHBIMN.

658
K82

KpuueBckuii, Muxana JleiizepoBuy
(mpod.).

WHTeuiekTyanbHbIN aHaIu3 TaHHBIX B
MEHE/DKMEHTE : yueOHoe mocodue / M. JI.
Kpuuesckuii ; C.-Iletep6. roc. yH-T
a’pokocm. pubdopoctpoenus. - CIIO. :
W3n-so I'VAIL 2005. - 207 c. : puc. -
bubnuorp. B xonue rias. - ISBN 5-8088-
0143-5: b. . - Tekcer :
HETIOCPEICTBEHHBIH.

66

51
K 74

Kodmamn, A.

BBenenne B T€OpHI0 HEUETKUX
mHOxecTB / A. Kodwman ; nep. : B. b.
Ky3pmuH ; pen. : C. U. TpaBkun. - M. :
Panuo u cBsi3b, 1982. - 432 c. : puc. -
buGnuorp.: c. 400 - 423. - meH. ykas.: c.
428. - Ilpenm. ykas.: c. 428 - 430. - 2.60 p.
- TekcT : HenmocpeCTBEHHBIM.

51
H 59

HeueTkasi Jioruka U He4eTKOE
yIIpaBJICHUE : METOAMYECKUE YKa3aHUS
JUUISL BBITIOJTHEHUSI TA00OPaTOPHBIX padboT /
C.-Iletepb. roc. yH-T a3pOKOCM.
npubopocTtpoenus ; coct. M. B. Bypakos.
- CIIO. : U3n-Bo I'YAIL, 2015.-65¢c.:
puc., Tabmn. - bubnuorp.: c. 65 (9 Hazs.). -
b. 1. - TekcT : HENOCPEACTBEHHBIN.

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

I'op6auenko B. 1., Axmeros b. C.,
Kysnuenona O. IO.

NHTEJUIEKTY AJIBHBIE CUCTEMBI:
HEUETKHWE CUCTEMBI U CETHU:
VYyeOHoe nocoOue asisi By30B
M.:UznatensctBo FOpaiit, 2018

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

Hazapos /.M., Konsiesa JLK.
NHTEJUIEKTY AJIbHBIE CUCTEMBI:
OCHOBbBI TEOPUN HEUETKUNX
MHOXECTB 2-¢ u3z., ucnp. v AO1I.
YyebHoe mocobue i1 aKkageMUIECKOTO
6akanaspuata: I'pup YMO BO
M.:U3parensctBo KOpaiir, 2018




7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOHN cetn « HTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEeOOXOIUMBIX sl OCBOEHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBanue

http://www.exponenta.ru OO6pa3oBareIbHbBIN MAaTEMAaTHUYECKUI CalT

https://portal.edu.asu.ru/course/view.php?id=5828 | Heuérkas goruKa u € NpHIOKCHUS

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLHUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecnieueHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/m HanmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)

1 JlexuiMOHHAS Ay AUTOPHUS

KommnsrorepHslii kinace

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTaIlluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl TPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
JuddepenurpoBaHHbIil 3a4ET Cnucok BONpPOCOB;
TecTts;
3agaun.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY U3JIaraeT e€ro, ONupasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIIMATN3UPOBAHHBIX TTOHSITHIA.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHHM 3HAHUI
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH
paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;

— He QOpMYIHUPYET BHIBOAOB U 00001IIEHUI.

HCYIOBJIICTBOPUTECIILHO
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

K
No mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa o
WHAWKATOpa
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon

Ne /i [Tepeuens BompocoB (3ama4) amns 3adera / audd. 3auera

WHJINKATOpa




NHTYHnIIMOHUCTCKME, MHOTO3HAYHbIC, HEUYETKUE, MoaaibHbie | [TK-1.3.1
JIOTUKHU.

Heuértkas wmudopmanus u BbeBoabl. HeuéTkue MHOXeCTBa.
OCHOBHBIE XapAaKTEPUCTUKU HEYETKUX MHOXKECTB.

DOyHKIMY NPUHAIJICKHOCTH HEUETKUX MHOKECTB U METOJbI UX
noctpoeHusd. Onepanuu HaJl HEUETKUMH MHOKECTBAMM.

Jlornueckwue, anrebpanyeckue oneparuu. T1IK-4.3.1
Heuérkas u nuHrBucTuueckas nepeMenssle. Heuérkue yucna.
Heuérkue BwBOAbl. AnroputmMel Mamdani, Tsukamoto,
Sugeno, Larsen. /

VYHOpomEHHpld  anropuT™M  HEYETKOro  BbIBOJA.  MeToJbl
MPUBEACHUSA K YETKOCTH.

O hEeKTUBHOCTh CUCTEM MPHUHATHS PEIICHUN, UCITOJIb3YIOITNX
METOAbI HEUETKOM JTOTHKH.

Onpenenenne  HEYETKOro  MHOXKectBa W ¢yHKmuH | [1K-12.3.2
NPUHAISKHOCTH. XapaKTEPUCTUKUA HEYETKUX MHOMKECTB:
BHICOTa, HOPMAaJbHOCTh, YHHMOJAJIbHOCTh, KOHCYHOCTb.
CriocoObI 3a/1aHUsT HEYETKUX MHOXKECTB. [IpuMepsl.

OnpeneneHre paBeHCTBA M BKIIOYCHHUS HEUETKUX MHOMKECTB.

Onpenenenne omepauuit Y+ M jnomommenuss ams HeusTKMX
MHOXKeECTB. llepeunciauTs CBOMCTBA onepanui U 10Ka3aTh UX.
TpeyronbHass HOpMa U TpeyrojibHas KoHopMma. IIpuBectu
MIPUMEPHI C TPOBEPKOM CBOICTB.

Jlatb  ompeneneHue  anreGpamueckum  omepammsm 0%, | [IK-12.V.1
ChopMynHpOBaTh U I0KA3aTh UX CBOICTBA.

JlaTh ompejieNieHHe CIEAYIONMX ONEpaluii HaJ HEYETKHMH
MHOKECTBAMHU: BO3BEICHUE B CTENEHb, YMHOXKEHHE HA YHCIIO,
BBIIYKJIasd KOMOMHAIMSA, JEKAPTOBO HPOU3BEAEHUE, ONEPATOP

YBCIUUCHUA Heu€TkocTu. YETkoe MHOXKECTBO YPOBH:A .
TeopeMa 0 JexomIo3unuu. PaccrosiHue MCKIOY HEUETKUMU
MHOXECTBaAMU.

OnpezneneHne HEUETKOTO OTHOILIEHUS, CIOCOOBI 3aJaHMUS.
IIpumepsl.

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
KypcOBO#l pabOThI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bonpocsl s npoBeneHus NPOMEXKYTOYHOM aTTecTalMd B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIi IepedeHb BOITPOCOB TSI TECTOB

Ne i/t

Kon

[IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB
WHJMKaTOpa

1.

2.

Omnpenenenne HEYETKOTO MHOXKECTBA U (PYHKIIUU
NPUHAIEKHOCTH. XapaKTePUCTUKN HEYETKIX MHOKECTB!
BBICOTA, HOPMAJIbHOCTh, YHUMOJIATbHOCTb, KOHEYHOCTb.
Crioco0bI 3a1aHUs] HEYETKUX MHOXKECTB. [IprmMepsr.

Ha muoxectse E = {0,1,2,3,4,5,6,7,8,9, 10} 3anars HeuéTKOE
MIOJIMHOKECTBO «HECKOJIBKO» U 0XapaKTepU30BaTh €ro (BBICOTA,
HOPMaJIbHOCTh, YHUMO/1aJIbHOCTh, KOHEYHOCT ).




1. Onpenenenue paBeHCTBA U BKIIOUYEHHUS HEUETKUX MHOXKECTB.
Onpenenenne onepaui U, N, 1oMoJHEHUS 1J1s1 HEYETKUX
MHOXeECTB. llepedncinuTs cBOMCTBA Onepaluil U 10Ka3aTh UX.

2. OmnpenenuTh OTHOIICHUE PABEHCTBA (HEPABEHCTBA) U
BKJIFOYEHUS] MEXKAY HEUETKUMHU MHOXKECTBAMU

_ 04 0,2
A= ’le + f}xg + ﬂXxE + 1/{":;4 n
B = ﬂ’?;’xl + D,Qqu + ﬂ’lfxa + 1&4. Haiitu HeuéTkue
mHoxectBa A, B,AnNB,AUB,A\B,ADB = (A\B) U (B\A).

1. TpeyronbHas HOpMa U TpeyrojabpHas kKoHopMma. [IpuBectu
MIPUMEPHI C TPOBEPKOM CBOMCTB.
2. TIpoBepHTb, SBISIETCS JIU OTOOpAXKEHHE

S(uy, pg) = min (1, /p,?+ pg?) TpEYronbHON KOHOPMOI.

1. [latb ompeneneHue anreOpandeckuM ornepanusm +,*.
CdopmynupoBath 1 10Ka3aTh UX CBOMCTBA.

2. TIpoBepHTb BBHINOIHEHUE CBOICTBA
A+(BNnC)=(A+ B)n (A + C) s npous3BoIbHEIX HEUETKHX
MHOXecTB 4, B, C.

1. [latb onpeneneHue ciaenyromux onepauui Hal HEeUETKUMHU
MHO>KECTBAMU: BO3BEJECHHUE B CTEIIEHb, YMHOKEHHE HA YUCIIO,
BBINYKJI1as KOMOUHAIMsI, AEKapTOBO NPOU3BEIEHHE, OIIEPaTOp
YBEIUYECHUS HEYETKOCTH. UETKOE MHOKECTBO YPOBHS X.
Teopema o nexomnosunuu. PaccrosiHue Mexay HEYETKUMU
MHOECTBaMHU.

2. TlpuMeHHUTH onepaTop yBEIWYEHUSI HEUETKOCTH @ C sIpoM
K(1),K(2),K(3),K(4) x HeuéTKOMY MHOKECTBY

A= ngxxl + Djzf{'xg + 1{2:3 + ':'fx4, e
K = Vs, + 0%y + Oy +
K(Ej — I:I,E}}x:L + ﬂ;Effxz + D:gfxa + ﬂf}xqf

K(3) = u’?{le + ﬂrzf}xz + D’Sfxa + 1Kx4’

K(4)= D’lf}xl + D,?/zxz + ﬂf{xa + Dfx4-

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI

oOydeHus1, IpeCcTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHUS

HHJUKATOPOB, XapaKTCPU3YIOIHUX OTallbl (I)OpMI/IpOBaHI/IH KOMHCTCHHHﬁ, COACPIKATCA B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTUpyOIUX NOPSAAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTecTallMyi 00y4aroIuXxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs s OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaina

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajnga — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOoKoe U sICHOE W3JI0KEeHHE ydyeOHoro marepuana. Ha3HadueHune cOBpEeMEHHOH JieKUuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLUMIUIMHBI, METOJOB HAay4yHOrO II03HAHMS, HOBEHUIIMX
JTOCTHIKEHUI HAaydyHOW MBICIU. B yueOHOM mporiecce JEKIUs BBIMOIHSIET METOI0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUdA, €€ MpoOJeMbl, JAeT LENbHOE MNPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUITIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUI.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CTpyKTypa npeocTaBiIeHHs] JEKIIHOHHOI0 MaTepuana:

Pasznen 1. Teopus He4eTKMX MHOKECTB

Paznen 2. HeueTkue oTHOIIEHUS U HEYETKHE Ipadbl

Paznen 3. Teopust HEUETKOM JTOTUKH

Paznen 4. Anroputmsl HeuéTkoi noruku. ITaker Fuzzy Logic Toolbox

11.2. MeTtoauueckue ykazaHUS sl OOYYaOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHSITUH

[IpakTHdeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BHITOJIHEHUH O0YJaOIIMMUCS TI0JT PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUl C 1EJIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JTUCIUTITMHBI, MPUOOPETEHUsI YMEHU U HaBBIKOB, OIBITA TBOPUYECKOMN ACATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKON JIEITEIBHOCTH MO U3YyYa€MOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOSHUHU O0YYAIOIIUMCS TPAKTUUECKUX 3aHSATHIA:

— 3aKkperuieHue, yriayOJeHue, pacllupeHue | JAeTaIu3alius 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHNUS,
TBOPYECKOU aKTUBHOCTH;




— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCITUTIIMHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHUI;

— obecriedeHHe parMOHAIBHOTO COYETaHUS KOJUICKTUBHON M WHAUBUAYAIBHON (opM
00yJeHUsI.

TpeboBaHust K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN
TpeOyeTcst OLIEHUTh (PMHAHCOBYIO COCTOSITEILHOCTH KJIMEHTOB CO CTOPOHBI
0aHKOB IPH BbIAAYE JOITOCPOUHBIX KPEAUTOB (CCYA) HA CTPOUTENBCTBO HEABUKIUMOCTH O]
3aJI0T.
CyTb paccmarpuBaeMoii 3a/1auu 3akiitodaercs B ciaeaytomieM. [Ipu Beigaue 101rocpoyHbix
KPEIUTOB Ha CTPOUTEIHCTBO 31aHUH WM KOTTEKEH MO/ 3aJI0T HEJBMXKUMOCTH JIJIsl OLICHKH
COCTOSITENIbHOCTH KJIMEHTOB OaHKaMU TPaJIULMOHHO UCTOIb3YETCSI METO SKCIIEPTHBIX OI[CHOK.
[Tpu 3TOM 11€1TbI0 OAHKOB SBISETCS MOTYYSHNE MAKCUMAIBHOW MPUOBLIH OT 3aKITIOUESHHBIX
CEIIOK TIO MPEIOCTABICHUIO KPEAUTOB M UCKIIIOYEHHE BOZMOKHOCTH (PMHAHCOBBIX MOTEPh.
[TosTOMy MHTEpECH OAaHKOB COCPEOTOYCHBI, C OTHOM CTOPOHBI, HA YBEITMUYECHUH KOJMYECTBA
YCIEILIHBIX CAETIOK, a C APYroi CTOPOHBI, Ha N30€KaHUN HEYJAuYHBIX CAETIOK, KOT/Ia KIIMEHT He
BO3BpalllaeT KPEIUT WM BO3BPAIIAET €r0 HE BOBPEMSI.
TpaauLIMOHHO OCHOBAaHUEM JIS IPUHSATHS PEUICHUI MO MPEIOCTABICHUIO KPEIUTOB B
Oy/yIIeM CITyXHT OTIBIT YCTICUIHBIX C/IEJIO0K, COBEPIICHHBIX B IIPOIILIIOM.
AHanu3 CTpaTeruu MpeaoCcTaBIeHUs] KPEIUTOB Ha CTPOUTENBCTBO 3AaHUM MTOKA3bIBAET, YTO
JUTSL OLIGHUBaHMS (PMHAHCOBOW COCTOSITEIbHOCTH KIIMEHTOB MOTYT OBITh NCTIOIH30BaHbI
pa3nyHbIe XapaKTePUCTUKH, TAKHE KaK
MeCTOpacnojoKeHue crposimerocs 3nanus (location) (HempecTHKHOE, TPECTHKHOE, OYCHb
MIPECTUIKHOE),
Ka4eCTBO MPEANOIaracMoro BEITIOTHEHHSI OTIeI0YHBIX paboT (workmanship) (tutoxoe, xoporiee,
IIPEKPACHOE),
OIIEHKa aKTUBOB MOTEHIIMAILHOTO KJIMeHTa (asset) (HU3Kue, CpeHre, BHICOKHUE),
OLIEHKA JI0X0/1a KIIMEHTA 3a BbIYETOM (PUKCHPOBAaHHBIX PacxoJoB (income) (HU3KUHM, CpeTHHA,
BBICOKHU).
ITpu 5TOM COOCTBEHHO (PUHAHCOBAs COCTOSATENHLHOCTD KIMEHTA OLEHUBAETCS €TI0
KpeAUTOCIOCOOHOCTHIO (credit) (oueHb HU3KAsl, HU3Kasl, CPEIHSS, BHICOKAsl, OUEHb BBICOKAs).
[Tpu mocTpoeHNH HEYEeTKON MOJIeNN OLIEHKH (PMHAHCOBOM COCTOSTEIBLHOCTH MOTEHIIUAIBHBIX
KJIMEHTOB OBLJIO CENIaHO MPEATOJIOKEHUE O TOM, UTO BCE pacCMaTpUBaeMble
HepeMEeHHbIe U3MEPSIOTCA B 6ayuiax B MHTepBae aAeidcTBUTeNbHbIX yncen oT O go 10.I1pu sTom
caMO HU3KOM OLIEHKOM 3HaYEeHUs KaXKI0W U3 nepeMeHHbIX sBisercs O, a camoii Bbicokoit 10.
AHanu3 npeaocTaBiIeHus KPEAUTOB Ha CTPOUTENBCTBO 3/JaHUN MTOKA3bIBAET, UTO JUIs
aHamm3a GUHAHCOBOHM COCTOSTENFHOCTH MOTCHIIMAIBHBIX KIIMEHTOB PYKOBOACTBO
0OaHKOB IMPUMEHSET CIEeIYIOLIIe IBPUCTHUECKHE IPaBUIIA:
1. Ecnm BennumHA 10X0/a HU3KAs M BEJIMYMHA BBIIUIAT CPEIHSS, TO KPEIUTOCIIOCOOHOCTh
OYEHb HU3Kasl.

2. Ecnm BenmumHA 10X07a HU3KAask M BEJTMYMHA BBITUIAT BEICOKAs!, TO KPEIUTOCIIOCOOHOCTh
OYEHb HU3Kas.

3. Ecnm BenmumHa n0X01a CpeHsS U BETMYMHA BBIIIIAT BBICOKASI, TO KPETUTOCTIOCOOHOCTD
OYEHb HU3Kas.

4. Ecnu akTUBBI HU3KHE U BEJIMYUHA JIOXO0Ja HU3Kasl, TO KPEAUTOCIIOCOOHOCTh OYE€HB
HU3Kasl.

5. Ecnu akTUBBI HU3KHE M BEIMYMHA JOXOAA CPEIHSISL. TO KPEIUTOCTIOCOOHOCTh OYECHb
HU3Kasl.

6. Ecnm akTUBBI CpelHHE M BEIMYMHA J0X0/a HU3Kasl, TO KPEAUTOCITIOCOOHOCTh OYE€HB
HU3Kasl.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Ecnu xadecTBO OTACIKHU IJI0XO0€, aKTHUBbI HU3KHEC U BCJIMYHMHA J0X0Ja BbICOKaA, TO
er,I[I/ITOCHOCO6HOCTB OYCHb HU3Kasdl.

Ecnu kadecTBO OTACIKHU IJI0XO0€C, aKTUBLI CPCAHUC U BCJIMYHUHA 10X04a CPpCAHsAA, TO
er,I[I/ITOCHOCO6HOCTB OYCHb HU3Kasd.

Ecnu xkagecTBO OTACIKH IIJIOXOE€, aKTUBbI BEICOKHUC M BCIIMYKWHA J0X04a HU3Kasd, TO
er,I[I/ITOCHOCO6HOCTB OYCHb HU3Kasd.

Ecnu xkadecTBO OTACIKH IJI0XO0C, aKTUBLI BBICOKUC U BCIIMYMHA JO0XO04a CPEAHAA, TO
er,I[I/ITOCHOCO6HOCTB OYCHb HU3Kasd.

Eciu mecTomnonoxeHue HCIIPECTUIKHOC, KAYCCTBO OTACIIKH XOPOUICC, AKTUBbI HU3KHEC U
BCIIMYMHA 10XO04da BbICOKas, TO erI[I/ITOCHOCO6HOCTB cpeaHs.

Eciu mecTomnonoxeHue HCIIPECTUIKHOC, KAUCCTBO OTACIIKU IMTPECKPACHOC, AKTUBbLI HU3KHC
K BCJIMYHHA 10X04d4a BbBICOKAsA, TO erI[I/ITOCHOCO6HOCTB CpeaHsA.

Ecnu mecTomnonoxeHue MPECTHUIKHOC, KAUCCTBO OTACIIKH XOPOUICC, aKTUBbI HU3KUC U
BCIIMYHMHA 10XO04da BbICOKas, TO erI[I/ITOCHOCO6HOCTB cpeaHs.

Eciu mecTomnonoxeHne oueHb MPECTHIKHOC, KAYCCTBO OTACIKH XOPOUICC, aKTUBbLI HU3KHUC
1 BCJIMYHMHA 10X04da BbBICOKAsA, TO erI[I/ITOCHOCO6HOCTB CpeaHs.

Ecnu mecTomonoxenue HCIMIPECTHUIKHOC, KAYCCTBO OTACIIKHM XOPOIICE, AKTUBLI CPCIHUC U
BCJIMYMHA J0X0Aa CPpCAHAA, TO erI[I/ITOCHOCO6HOCTB CpeaHs.

Ecnu mecTomonoxenue HEIIPECTUIKHOC, KAUCCTBO OTACIIKH ITPECKPACHOC, AKTUBLI CPCAHNC
H BCJIMYMHA 10X0Ja Cp€aHsA, TO KpCI[I/ITOCHOCO6HOCTB CpeaHs.

Ecnu mecTomonoxenue MPECTUKHOC, KAUCCTBO OTACIIKH XOPOIICC, aKTUBbI CPCAHUC U
BCJIMYMHA JO0X0aa CpCAHsAA, TO erI[I/ITOCHOCO6HOCTB CpeaHs.

Ecnu mecTononoxeHne 04eHb MMPECTHIKHOC, KAYCCTBO OTACIKH XOPOUICC, aKTUBbI
CPCAHUC U BCIIMYIMHA J0X04da CPCAHAA, TO er,[[I/ITOCHOCO6HOCTB cpeaHsA.

Ecnu mecTomonoxenue HEIMMPECTUIKHOC, KAYCCTBO OTACIIKH XOPOIICEC, AKTHBBI BBICOKHUEC U
BCJIMYHMHA A0X04a HU3Kas, TO erI[I/ITOCHOCO6HOCTB CpeaHs.

Ecnu mecTomonoxenue HCITPECTUIKHOC, KAUCCTBO OTACIIKH IMTPECKPACHOC, AKTUBBI BBICOKHEC
1 BCIIMYMHA 10X044 HHU3Kas, TO er,[[I/ITOCHOCO6HOCTB CpCaHss.

Ecnu mecTomonoxenue MPECTUIKHOC, KAUCCTBO OTACIIKH XOPOIICC, aKTHBbI BBICOKUEC 1
BCIIMYMHA J0XO0Ja HU3Kasd, TO erI[I/ITOCHOCO6HOCTB CpCaHss.

Ecnu mecTomnonoxeHne oueHb MPECTHIKHOEC, KAYCCTBO OTACIIKH XOPOUICC, aKTUBbI
BBICOKHC M BCIIMYMHA N0XO0A4 HHU3Kasd, TO erI[I/ITOCHOCO6HOCTB CpeaHss.

Ecnu mecTomonoxenue HEMMPECTUIKHOC, KAYCCTBO OTACIIKH XOPOIICE, AaKTUBBI BBICOKHUEC U
BCJIMYMHA N0X04a CpCAHssA, TO erI[I/ITOCHOCO6HOCTB CpeaHss.

Ecnu mecTomonoxenue HEMMPECTUIKHOC, KAUCCTBO OTACIIKH IMTPEKPACHOC, AKTUBBI BBICOKHEC
" BCJIMYHHA J0X04a CpCAHsA, TO er,Z[I/ITOCHOCO6HOCTB CpCaHss.

Ecnu mecTomonoxenue MPECTUIKHOC, KAYCCTBO OTACIIKH XOPOIICC, aKTHBbI BBICOKUEC 1
BCJIMYMHA N0X04a CpCAHssA, TO erI[I/ITOCHOCO6HOCTB CpcaHss.

Ecnu mecTomonoxeHne oueHb MPECTHIKHOEC, KAYCCTBO OTACIIKH XOPOUICC, aKTUBbI
BBICOKHC 1N BCIIMYNHA J0XO0OAa CPECAHAA, TO erI[I/ITOCHOCO6HOCTB CpCaHss.

Ecnu mecTomonoxenune MPECTUIKHOC, KAUECTBO OTACIIKH ITPECKPACHOC, aKTUBBI CPCAHUEC U
BCIINMYMHA 10XO04da BBICOKaAsdA, TO er,[[I/ITOCHOCO6HOCTB O4YCHb BBICOKaAs.

Ecnu mecTomonoxenune MPECTUKHOC, KAYCCTBO OTACIIKH IMTPEKPACHOC, AKTHBBI BEICOKHUE U
BCIINYMHA 10XO04da BBICOKasdA, TO er,[[I/ITOCHOCO6HOCTB O4YCHBb BBICOKaAsA.

Ecnu mecTomonoxeHne oueHb MPECTHIKHOEC, KAYCCTBO OTACIIKH ITPECKPACHOC, AKTHUBBI
CpCAHUC U BCIIMYHHA J0X0da BbICOKAdAd, TO er,[[I/ITOCHOCO6HOCTB OYCHBb BBICOKaAs.

Ecnu mecTomonoxeHne oueHb MPECTHUKHOEC, KAYECTBO OTACIIKH ITPEKPACHOEC, aKTUBLI
BBICOKHEC M BCIINMYMHA 10XO0A4 BBICOKaAsd, TO erI[I/ITOCHOCO6HOCTB OYCHBb BBICOKas.

Ecnu mecTomonoxenune HEIMMPECTUIKHOC, KAYCCTBO OTACIIKH XOPOIICE, aKTUBBI CPCTHUC U
BCIINYMHA 10XO0Jda BbICOKaAsdA, TO er,[[I/ITOCHOCO6HOCTB BBICOKas.

Ecnu mecTomonoxenmne HEIMMPECTUIKHOC, KAUECTBO OTACIIKH ITPEKPACHOC, U BEJIMUNHA
J0X0Ja BbICOKasd, TO erIII/ITOCHOCO6HOCTL BBICOKas.



33. Eciu MecTomonokeHre npecTHkKHOEe, KaueCTBO OTACIKH XOpOoIllee, aKTUBBI CPETHHUE U
BEJIMYMHA JI0XO0/1a BRICOKAs, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

34. Eciii MecToIoN0KeHUEe 0YCHb MPECTIKHOE, KAYECTBO OTJICIKH XOPOIIee, aKTHBBI
CpPEIHHE U BEJIMYMHA J0X0/1a BRICOKAs, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

35. Eciiu MecToronokeHrne HempeCcTUKHOE, KaueCTBO OTACITKU XOPOIIee, aKTUBBI BEICOKHE U
BEJIMYMHA JI0XO0/1a BRICOKAs, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

36. Eciiu MecToronokeHrne HempeCcTHKHOE. KaueCTBO OTACIKU MPEKPACHOE, aKTUBBI BHICOKHE
Y BEJIMYHMHA JI0XO0JIa BBICOKAs!, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

37. Ecnu MecToronokeHne IpecTHKHOE, KaueCTBO OTACIKH XOPOIIee, aKTUBBI BRICOKUE U
BEJIMYMHA JI0X0/1a BRICOKAs, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

38. Eciii MecTomonokeHrne 04eHb MPECTIKHOE, KAYECTBO OTJICIKH XOPOIIee, aKTHBBI
BBICOKHE W BEJIMYHMHA JI0XO0/Ia BBICOKAs, TO KPEIUTOCTIOCOOHOCTh BBICOKASI.

39. Eciu MecTomonokeHrne NpecTHKHOE, Ka4eCTBO OTACIKH IMPEKPACHOE, TO
KPEIUTOCTIOCOOHOCTH BBICOKASI.

40. Ecii MecTOIOI0KEeHNE 0YCHbB MPECTIKHOE, KAYECTBO OTICIKH MPEKPACHOE, TO
KPEIUTOCTIOCOOHOCTH BBICOKASI.

TpeOyeTcst MOCTPOUTH HEYETKYIO MOJIEIb 33]1a4K B (DOpME COOTBETCTBYIOIIEH CUCTEMBI
HEYETKOrO
BbIBOJIA. J[)1st 9TOH 11711 BOCTIONB30BaThCsl PACCMOTPEHHBIMU paHee rpad)udecKuMU
cpenctBamu makera Fuzzy Logic Toolbox cuctemsr MATLAB.

Bapuant 0

Hcnonp3oBaTh mpaBuiia

11.3. MeToauueckue yKazaHus sl OOYYArOIIUXCS O MPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B xone BHIOTHEHHUS CaMOCTOSTENbHON pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HoM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM paboOThI, y 0Oyuaromerocsi (GopMHUpyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUH
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TMOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarONTUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTNHE;

—  METOJMYECKHE YKa3aHHS IO BBHIMOJTHEHUIO KOHTPOJIBHBIX pa0oT (i1 00ydaromuxcs
10 3204HOM (hopMe 0OyUeHHs).

NHANBUAYAJIBHBIE JOMAIIHUE 3AJIAHUSA

Bapmuanr 1
Hanucars nmporpaMmy, KOTopast BBIBOAUT Ha SKpaH rpapuku (yHKIUI NPUHATIE)KHOCTH




HEYETKUX MHOXKeCTB A — HU3KHM poct, B — cpennuii poct, C — BrIcOKuii poct, D —
0ackeTOONBHBIN POCT, a Takke HEUETKUX MHOKECTB «A ui B» u «C u Dy». [[ns co3manus
rpadukoB QYHKIMIA UCTIONB30BaTh CTaHAapTHYIO QyHKimto trimf u3 nmakera sciFLT.

Bapuant 2

Hanucare mporpaMmy, KOTOpast BRIBOIUT HA SKpaH rpaduku (yHKIHI MPUHATIC)KHOCTH
HEUYETKUX MHOXKECTB A — n€rkuii Bec, B — cpennuii Bec, C — Tspkénblid Bec, D —
cyneptTspkénbiil Bec. st co3nanus rpadukoB GpyHKIMIA MCTIONB30BaTh CTAHAAPTHYIO (DYHKIIUIO
trapmf u3 makera sciFLT.

Bapuant 3

Hamucares mporpammy, KoTopasi BRIBOIUT Ha dKpaH rpaduku GyHKIUA MPUHAIICKHOCTH
HEUYETKUX MHOXKECTB A — Hu3kuii, B — cpennuit, C — BbicOkHil, D — O4eHb BBICOKHI YPOBEHb
€XKEMECSIYHOI0 I0X0/1a, a TaK)Ke HeUETKUX MHOXKECTB «A nim B» u «C u D». [l cozmanus
rpadukoB (QYHKIMIA UCTIONB30BaTh CTaHAAPTHYIO QyHKIuio gaussmf, gauss2mf u3 nakera
SCIFLT.

Bapuanr 4

Hanucare nmporpaMmy, KOTOpast BHIBOIUT Ha SKpaH rpa@uku GyHKIHMH MPUHAATIE)KHOCTH
HEYETKUX MHOXKECTB A — Huzkas, B — cpennsisa, C — Bricokasi, D — OemieHas CKopocThb
aBTOMOOMJISA, a TAKXKe HEUETKMX MHOXKECTB «A i B» u «C u Dy. [{ns co3nanus rpadukos
(GyHKIMI HCNoNb30BaTh cTaHaapTHYO (yHkimio gbellmf u3 nakera sciFLT.

Bapmuanrt 5

Hanucare nmporpamMmy, KOTOpasi BBIBOIUT Ha dKpaH rpaduku (GyHKITUI PUHATIC)KHOCTH
HEYETKHUX MHOXKECTB A — MajeHHbkul, B — cpennunii, C — Gombioii, D — HeoObATHBIN 00BEM
OTIEPAaTUBHOMU MaMSTH KOMITBIOTEPA, a TAKKE HEUETKMX MHOXKECTB «A i B» u «C u Dy. [lns
co3anus rpaduKoB QYHKIIUIA UCIIONB30BaTh cTaHaapTHyto dyHkimto sigmf, dsigmf, psigmf u3
naketa sciFLT.

Bapmuanr 6

Hanucars nporpaMmy, KoTopast BBIBOIUT Ha SKpaH rpapuky (yHKIMI NPUHATIEKHOCTH
HEUETKUX MHOXKeCTB A — Hu3Kasi, B — cpennsasa, C — Bbicokas, D — 6acHOCIOBHAs CTOUMOCTh
aBTOMOOWJIS, a Tak)Ke HEUETKUX MHOKECTB «A mwin B» u «C u D». Jlns co3nanus rpadukoB
(yHKIWMIT Mcnonk30BaTk cTanAapTHyto dyHkimo zmf, smf, pimf u3 nakera sciFLT.

Bapuanr 7

Hanucarb nporpammy, KoTopasi BBIBOJUT Ha 3KpaH rpaduku GyHKIUN NPUHAIICKHOCTH
HEuETKUX MHOXecTB A — Hu3kast B — cpennss, C — Bbicokast, D — HecTepnuMo BbICOKas
TEMIIEpaTypa BO3/lyXa, a TAK)Ke HEUETKNX MHOXKeCTB «A min B» u «C u D». [l co3nanus
rpadukoB QYHKIHIA UCTIONB30BaTh CTaHAapTHYIO QyHkiuio trimf u3 makera sciFLT.

Bapuanr 8

Hamnucars mporpammy, KoTopasi BRIBOIUT Ha dKpaH rpauku PyHKIHMN MPUHAIC)KHOCTH
HEUYETKUX MHOXKECTB A — 1oHbIH, B — mMononoil, C — cpennuii, D — noxuiioi Bo3pact, a
Takxe Heu€TKuX MHOXKeCTB «A miu B» u «C u Dy». Jlns co3nanus rpadukoB QyHKUINN
UCIIOJIb30BaTh CTaHAapTHYIO GyHkuuto trapmf us makera sciFLT.

Bapuanr 9

Hanmcarb nporpammy, KoTopasi BBIBOJUT Ha 3KpaH rpaduku GyHKIUN NPUHAIICKHOCTH



HEYETKUX MHOXeCTB A — manas, B — cpennss, C — 3HaunrensHast, D — pexopaHas
MPOJIOIHKUTENBLHOCTD MOJIETA CaMOJIETA, a TAK)KE HEUETKUX MHOXKECTB «A min B» u «C u Dy.
Jnst co3nanus rpadukoB GyHKIMIA UCIIOIB30BaTh cTaHnapTHYI0 GyHkuuio gaussmf, gauss2mf
n3 makera sciFLT.

Bapuant 10

Hanucars nporpaMmy, KOTopasi BBIBOIUT Ha SKpaH rpaduku GyHKIUI NPUHATIC)KHOCTH
HEUETKUX MHOXKECTB A — neméBsbiil, B — cpenneii croumoct, C — moporoit, D — HepeaibHO
Joporoi cMapTQoH, a TakKe HEUETKUX MHOKECTB «A min B» u «C u D». [{ns co3nanus
rpadukoB QYHKIMIA UCTIONB30BaTh cTanaapTHyto Gynkuuto gbellmf u3 nakera sciFLT.

BapuanT 11

Harucars nmporpaMmy, KoTopast BRIBOAWT Ha 9KpaH rpaduKku QYHKIHIH TPHHAICKHOCTH
HEYETKUX MHOXKECTB A — Manasi, B — cpennsisi, C — 3HauutensHas, D —
MEKKOHTHHEHTAJIbHAS JaJIbHOCTh MOJIETA, a TAK)KE HEYETKUX MHOKECTB «A mim By» u «C u Dy.
Jlnst co3nanus rpadukoB GyHKIMN KCIONB30BaTh cTaHaapTHYO (yHKimio sigmf, dsigmf,
psigmf u3 makera sciFLT.

Bapuanr 12

Harmcars nmporpaMmy, KoTopast BRIBOIUT Ha 9KpaH rpaduKu QyHKIUH PHUHAICKHOCTH
HEYETKUX MHOXKECTB A — HU3Kast, B — cpennsist, C — Bbicokasi, D — cymnepBbIcOKass EMKOCTb
MOTYJISI (PIIAII-TIAaMSITH, 8 TAaK)Ke HEYETKUX MHOKECTB «A mwin By u «C u D». Jlns co3nanus
rpadukoB QYHKIMI UCITOIB30BaTh cTanaapTHyio dyHkimio zmf, smf, pimf u3 makera sciFLT.

Bapuanr 13

Hanucarb nporpammy, KoTopasi BBIBOJUT Ha 3KpaH rpaduku GyHKUUN NPUHAIICKHOCTH
HEUETKUX MHOXKeCcTB A — Hu3kue, B — pa3ymusie, C — Bbicokue, D — o4eHb BBICOKHE
KaOJIyKH Ha Ty(uIsx, a TaKkke HedETKUX MHOXKeCTB «A min B» u «C u D». Jlns coznanus
rpadukoB QYHKIMIA UCTIONB30BaTh CTaHAapTHYIO QyHkuuio trimf u3 makera sciFLT.

Bapuanr 14

Hamucares nmporpammy, KoTopast BRIBOIUT Ha dKpaH rpaduku GyHKINUNA MPUHAIIICKHOCTH
HEUYETKUX MHOXKECTB A — KOpOTKHil, B — cpenneii jnurensHoctu, C — AMuHHBIN, D —
OCCKOHEUHBII cepuall, a TaKKe HeUETKMX MHOKECTB «A win B» u «C u Dy». Jlns coznanus
rpadukoB QYHKIMIA UCTIONB30BaTh CTaHAapTHYIO GyHKuuto trapmf u3 makera sciFLT.

Bapmuanr 15

Hanwucate nmporpamMmy, KoTopasi BBIBOJUT Ha 9KpaH rpaduku GyHKIUN NpUHAATIE)KHOCTH
HEUYETKUX MHOXKeCTB A — npeméBasi, B — cpenuneit croumoctu, C — npoporasi, D — snuTHas
kBaptupa B bapHayne, a Takxke Heu€Tknx MHOXecTB «A mimu B» n «C u D». [na co3znanus
rpagukoB (QyHKIMH HCMOJIL30BaTh CTaHAApTHYIO ¢GyHKIMio gaussmf, gauss2mf wu3 makera
SCiFLT.

11.4. Metoauueckre yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKIACHHIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.



BOITPOCHI KOJIJIOKBUYMA

1. Ompenenenne HEUETKOTO MHOKECTBA U (DYHKIIMU MPUHAIICKHOCTH. XapaKTEPUCTUKU
HEUETKUX MHOXKECTB: BBICOTA, HOPMAJIbHOCTh, YHUMO/IAIbHOCTb, KOHEUHOCTh. CI10COObI
3aJlaHUs HeUETKUX MHOXeCTB. [Ipumepsl.

2. Ormpenenenue paBeHCTBA U BKIIOUEHHS HEUETKUX MHOKeCTB. OnpeneneHue onepauui
U, N, nonosHeHus U1 He4ETKUX MHOXKecTB. [lepeuncnute cBolcTBa oneparuii u
JI0Ka3aTh UX.

3. TpeyronbHas HOpMa U TpeyroyibHas KoHOpMa. [IpuBecTr mpuMeEpHI ¢ TPOBEPKO
CBOMCTB.

4. Jlath onpeneneHue anredpandeckum onepauusMm +,%. CHopMynupoBaTh U JOKa3aTh UX
CBOMCTBA.

5. Jlatp onpexneneHue CIeAyOMINX ONepaIiii HaJl HEUETKUMHI MHOYKECTBAMU: BO3BE/ICHHUE B
CTEINeHb, YMHO)KEHUE HA YHUCJIIO, BBITYKJIasi KOMOMHALUSA, 1IEKapTOBO IPOU3BE/ICHUE,
oreparop yBeiauueHHst Heu€TkocTu. YETKoe MHOXKECTBO ypoBHs ¢ Teopema o
JEKOMITO3UIIMU. PaccTosiHue MeXay HEYETKUMH MHOYKECTBAMHU.

6. Omnpenenenue HEYETKOrO OTHOLIEHHUS, CIIOCOOBI 3a1aHus. [Ipumepsl.

7. Omnepauuu ¢ He4YETKUMHU OTHOUIEHUSMU: 00paTHOE HEYETKOE OMHAPHOE OTHOILEHHE,
KOMITO3UITUHN HEYETKUX OMHAPHBIX OTHOIICHHH, IPOCKIIMHA HEUETKUX OMHAPHBIX
oTHOWEHUH. [Ipumepsl.

CgoiicTBa HEUETKOro OWHAPHOTO OTHONIICHHS, 3aJaHHOTO HAa MHOXECTBE &
(pediekCuBHOCTh, CHUMMETPUYHOCTb, AHTHCHUMMETPUYHOCTb, TPAaH3UTHUBHOCTb, IIOJIHOTA,
OTHOIIEHHUE YKBUBAJIEHTHOCTH, YACTUYHBII MOPSIOK, JIMHEHHBIN opsA10K). [Iprmepsl.

11.5. Meroauyeckue ykazaHusi Al 0Oy4aroUIUXCs MO MPOXOKICHUIO MPOMEXYTOUHOM
aTTECTALlNH.

[Ipomexyrounas  arrectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OICHUBAaHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydaromMMcs B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEpPUOJ HSK3aMEHALIMOHHOW CECCHMM W 3aBEPIUAETCS aTTECTALlMOHHOM OLICHKOW «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOI TUCHUIUTMHBI B LIEJIOM MJIM IPOMEXYTOUHas (IO OKOHYAHUM CeMecTpa) OLIeHKa 3HaHUH
o0y4aromuMcs 1Mo OTAEIbHBIM pa3fiesiaM TUCHUIUIMHBI C aTTECTAllMOHHOW OIEHKOM «3auTeHO»
WIH «HE 3aU4TEHO».

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (¢dopMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCUMILTMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATELCKUX PabOT U MPOXOXKACHUHU MPAKTUK C ATTECTAMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




