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1. Kog n HaunmeHoBaHue HanpaBneHusa cneuyuanbHoctu: 10.05.04 WMHGopmaumoHHO-
aHanuTn4eckne cuctemMbl 6e3onacHoCcTn

2. Mpodcdunb cneunanusauua: ABTOMaTU3aUMA MHGOPMaLNOHHO-aHANMUTUYECKON
AesaTenbHOCTH

3. KBanudumkaumsa BbiNnyCKHUKA: crieynannuct no 3awmre nHpopmaumm

4. dopma obyyeHUs: oyHas

5. Kadbeapa, otBevarowaa 3a peanusauuio AUCLMUNIIUHBI: (PYHKUMOHANBHOIO aHanusa u

onepaTopHbIX YpaBHEHWUI

6. CocraButenb nporpammbl: bongbipeBa EneHa CepreeBHa, npenogasaTtens,

MaTeMaTU4yecknin oakynbTeT, kKadenpa PyHKUNOHANbHOIro aHanmMsa u onepaTopHbIX YpaBHEHUI

7. PekoMmeHAOBaHa: Hay4HO-METOAMYECKMM COBETOM MaTtemaTudeckoro cdakynsteta, 18.03.2025

MpoTokon Ne0500-03

8. YuebGHbIn roa: 2029 — 2030 CemecTp(bl): 9



9.llenu n 3apgayum y4ye6HOM AUCLMNIIUHDI:

Lenu usy4yeHus QUCUUIN/IUHbI:

- HAyYUTb CTYOEHTOB NPUMEHATb annapaTt HeYeTKOM NOrMKN, MaTemMaTUyYecKomn FNOrnKn mn
Teopun anroputMoB Ana opmanusaumm npegMmeTHon obnactu, opMynMpoBaTb 3agaudu
NOrMYeCcKoro Xxapakrepa, uccnefosaTb CBOMCTBA JIOMMYECKUX BbIpaXXeHUW, pellaTtb 3ajayu
HEYETKOro MoAenMpoBaHNA C NOMOLLbIO CrieumnanbHOro NPorpaMmMHOro obecneyeHums.

3adayu y4ebHoU OuCcUUNIuHbI:

- MU3yvyeHne onpeaeneHun, CBOMCTB akCMOMAaTUYECKMX CUCTEM M MNPUEMOB paboTbl C
HAMKM, OCHOBHbIX KraccoB dopMaribHbIX rpaMmMaTMK W aBToMaToB, CnNocoboB 3agaHus
doopManbHbIX A3bIKOB, OCHOBHbIX METOAO0B MOCTPOEHUA (PYHKLMA NPUHAONEXKHOCTU HEYETKNX
MHOXECTB, OCHOBHbIX TUNOB HEYETKNX MOJeseN;

- BbINOSHATb Onepauun Hag HEYETKUMU YUCaMUn, MHOXECTBaMU U OTHOLLEHUSIMWA.

10. Mecto y4eOHOM pAucuMnnMHbl B cTpyktype OOIl: pgucumnnmHa «HedveTtkoe
MoAenMpoBaHme» OTHOcUTCA K obsisatenbHon 4actu bnoka b1 cneumanuszaumm Ne 1
«ABTOMaTM3aLMA NHPOPMALMOHHO-aHANTUTUYECKON OEATENBbHOCTNY.

TeopeTnyeckoM W MPaKTUY4ECKOM OCHOBOW [fsi OCBOEHUSI Yy4ebHOM AUCUMNMUHBI
«He4yeTkoe MopgenupoBaHMe»  ABNAIOTCA  3HAHUS, YMEHUA U HaBblKM  CTYAEHTOB,
npuobpeTeHHble B pesynbTaTe U3ydeHUs maTtepuana crnegylowmx kypcos: «MaTtemaTtudeckas
norvka u Teopus anroputMoB», «[AUCKpeTHas MaTeMaTmkay.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUs Mo AucuunnuHe/moaynio (3HaHUA, YMEHUA,
HaBbIKK), COOTHECEHHbIe C NNnaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHUUSMU BbIMYCKHUKOB):

Kog HasBaHue Kogbl NaoeHtndukaTtop(bl) MnaHnpyemble pesynbTatsl
KOMMNeTeHLMMN 06y4eHuns
OlK- | CnocobeH Or1K- 3HaeTt 3HaTb: onpefeneHne, CBoNCcTBa
1.2 NPUMEeHATb annapaT | 1.2.1 onpegenexHue, CBOWNCTBA | aKCMOMATUYECKMUX CUCTEM U NPUEMBI
HEeYeTKOW NOruKu, aKCMOMaTUYECKUX CUCTEM N | paboTbl C HUMKN; OCHOBHbLIE KNaccChl
MaTemMaTU4eCKOM npuémbl paboTbl C HUMK dopMarnbHbIX rpaMmaTuK 1
NIOrVKN U Teopumn aBTOMAaTOB, CNOCOoObLI 3agaHus
anropuTmoB ans OMK- | 3HaeT ocHoBHbIe Knacchl | dOPManbHbIX S3bIKOB; OCHOBHbIE
cbopmanmsauumm 122 bopManbHbIX rpamMmaTik 1 | METOAbI NOCTPOeHMS (PyHKLI,VIVI
npeameTHom NPUHaANEXHOCTN HEYETKUX
aBTOMaToB, cnocobbl ’ ..
obnactun MHOXECTB; OCHOBHbIE TUMbl HEYETKNX
3agaHusa dopmarnbHbIX Mozaeneit; dyHKLMM
A13bIKOB WHCTPYMEHTarbHbIX CPEACTB
Orl1K- Ymeet HEYETKOro MOAENMPOBAHUS;

123 dopmynmpoBatb  3agayu
nornyeckoro xapakrtepa B | YMeTb: popMynvpoBaTth 3agayv
pamkax 1B " W1, | normyeckoro xapakrepa B pamkax

ncenegosaTb ceonctea | IB n U, nccneposatb cBOWCTBA
NOrNYECKNX BbIPaXKEHUN NOrNYECKNX BbIPaAXKEHUI; BbINOMHATL
OrlK- 3HaeT  OCHOBHble | onepauuu Hag HEYETKMMW Yncramm,
1.24 MeToabl NOCTPOEHNSA | MHOXECTBaMWN N OTHOLLEHUAMMU,;
YHKUMIA NPUHAONEXHOCTU | BbINOMHATL TOMMKO-NIMHIBUCTUYECKOE
HEYETKNX MHOXECTB onucaHue cybbekTMBHO
OMK- | 3HaeT OCHOBHblE  TUMbl | U3MEPAEMbIX MOHATUI NPEAMETHOW
1.2.5 HEYETKUX Moaenen obnactn, CTpouUTb HEYETKNE MOAENY;
OnK- 3naer DyHKLMN OCYLLECTBNSATb BbI3OB (PYHKLNNA,

ncnonb3oBaTh PYHKLMU

1.2.6
NHCTPYMEHTaITbHbIX NHCTPYMEHTanbHbIX CPEACTB

cpencrs HEYETKOIO | LeyéTKOro MOAENMPOBAHNS;
MOAEeNn1pOBaHWs
Orl1K- Ymeet BbINOMNHATL | BnageTb: HaBblkamMu pelueHns 3agad

1.2.7 | onepauun Hag HEYETKUMM | HEYETKOrO  MOAENMPOBaHUs c
ynMcnaMu, MHOXeCTBaMM U | MOMOLLbIO cneuuansHoro




OTHOLLWEHUNAMUN

Or1K-
1.2.8

YMeeT BbINOMNHATb FOMMKO-
NUHIBUCTMYECKOE
onuncaHue CYyGBEKTMBHO
n3Mepsiembix MOHATUI
npeameTHOMN obnacTu,
CTPOUTb HEYETKMEe Moaenu

OrlK-
1.2.9

Ymeet oCyLLecTBNATb
BbI30B DYHKLMIN
MCnonbL30BaTb dyHKUUK
WHCTPYMEHTasbHbIX
cpeacTs HEYETKOro
Mo EenMpoBaHust

OrlK-
1.2.10

Bnapeert HaBblkaMu
pelleHns 3agay HeYeTKoro
Mo EenMpoBaHust c
NMOMOLLbIO cneynanbHOro
nporpamMmmHoro
obecneyeHuns
(MHCTPYMEHTanbHbIX
cpeacTs)

NporpammHoro

obecneyvyeHus

(MHCTpPYMeHTanbHbIX cpeacTs).

12. O6beM gncumunnuHbl B 3a4eTHbIX eguHuuax/yac. — 5/180.

CDopma npome)KyTquon aTTecTaumMn — 3K3aMeH.

13. Buabl yye6Homn paboThbl

TpyooemKkocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
Ne cemecTtpa 9
AYOVTOpHbIE 3aHATUSA 90 90
nekyum 54 54
B TOM YUCTIE: npakTn4eckune 36 36
nabopaTtopHble
CamocTosTenbHas paborta 54 54
B TOM 4Ymcrie: KypcoBas pabota (NpoekT)
dopma NpomexyTovHon aTTecTaLmm 36 36
(sk3ameH — 364ac.)
UToro: 180 180

13.1. CopepxaHue QUCLMUNIINHBI

n/n Peanusauus
HanmeHoBaHue ANCUUNINHBI C
pasgena CopaepxaHue pasgena AUCUUNIUHGI NMOMOLLIbIO
ANCUUNNNHBI OHNawH-Kypca,
QYMK
1. Jlekuum
1.1 Teopusi HEYETKMX . https://edu.vsu.ru/c
1. HeYyéTkne MHOXECTBA U OTHOLLEHWUSI MEXOY HUM. . S
MHOXECTB. - ourse/view.php?id=
2. Onepauunn Hag HEYETKUMN MHOXECTBAMM. 31863
1.2 1. HeuéTtkue yncna, ocHoBHblE BUObl HEYETKNX https://edu.vsu.ru/c
. yncen. ourse/view.php?id=
HeuéTtkasn apndpmeTumka ..
e 2. Onepauumn Hag HEYETKMUMU YMcnamu. 31863
N HEYETKME DYHKL MK -
3. OCHOBHbIE NPUHLMMbI BbIYUCTIEHUS (PYHKLIMIA
HEYETKUX apryMeHTOB.
1.3 HeyéTtkme oTHoweHus. | 1. OCHOBHbIE CBOMCTBA HEYETKMX OTHOLLEHWMN. https://edu.vsu.ru/c




BuHapHble HeuéTkne

2. Onepauunn Hag HEYETKMMUN OTHOLLEHUAMMU.

ourse/view.php?id=

OTHOLLEHMS. KomMnoauuum HeYETKNX OTHOLLEHUIA. 31863
3. TpaH3UTUBHbIE 3aMbIKaHUA HEYETKUX OTHOLLUEHWNA.
1.4 1. MNoHATME NNHIBUCTUYECKON NEPEMEHHON N eé https://edu.vsu.ru/c
3Ha4YeHUN. ourse/view.php?id=
2. lNpeacTtaBneHne 3Ha4eHUn IMHIBUCTUYECKON 31863
JInHrBucTuyeckune nepemMeHHON B BUAe HEYETKUX MHOXECTB (4mcen).
nepemeHHble. basa 3. MogenupoBaHue npoLeccoB C
3HaHWN. HeonpeaenE&HHOCTAMM C NMOMOLLBIO JIMHIBUCTUYECKMX
nepemMeHHbIX.
4. MNoHsTre 6a3bl 3HaHUN. MeToabl opmMMpoBaHUs
6a3bl 3HaHUN.
1.5 1. HeuéTkne normyeckme nepemMeHHble N nx https://edu.vsu.ru/c
3Ha4YeHus. ourse/view.php?id=
HeuéTkas noruka 2. BbluncneHnue nornvecknx onepauui Hag 31863
HEYETKUMU NepemeHHbIMK. [locTpoeHne Tabnuy
WCTUHHOCTMW.

1.6 1. OnncaHne HeonpeaenéHHocTen 06beKTa ¢ https://edu.vsu.ru/c
OCHOBHbIE NPUEMBI NOMOLLbIO JIMHIBUCTUYECKNX NEPEMEHHbBIX U ourse/view.php?id=
MoenMpoBaHus HEYETKUX UX 3HAYEHUN. 31863
npoLeccoB ¢ 2.dopmmpoBaHue 6asbl 3HaHWIA.

HeonpeaenéHHoctaMu | 3. MeToabl NOCTPOEHNst HEYETKOro BbIBOAA Ha
ocHoBe 6a3sbl 3HaHWN.
2. MpakTuyeckne 3aHAaATUA

21 Teopusa HEYETKMX 1. OnpegeneHne OTHOLIEHUIN MeXay HEYETKUMHU https://edu.vsu.ru/c

MHOXeCTB. MHOXeCTBaMU. ourse/view.php?id=
2. BbluncneHve 3HayeHunn onepaummn ¢ HEYETKUMU 31863
MHOXEeCTBaMM.
2.2 1. BoinonHeHne apmudmeTnyeckux onepaunn Hag https://edu.vsu.ru/c
Heud HEYETKUMW Yncriamm a-ypoBHEBBIM METOLOM U ourse/view.php?id=
eyéTkasa apnpmeTmka 60BLLE 31863
N HEYETKMNE (PYHKLMK 0DOOLEHHBIM METOAOM. .
2.MpnbnunxérHble BblMNCIIEHUS PYHKLMIA C
HEYETKUMU 3HAYEHUSIMY apTyMEHTOB.

2.3 1. BbisiBNeHWe CBONCTB BUHAPHbLIX OTHOLLIEHUIA. https://edu.vsu.ru/c
HeuéTkne oTHOWeEHUs. | 2. BbluncneHne KOMNO3nLMIA OUCKPETHbIX BUHapHbLIX | ourse/view.php?id=
BuHapHble HeYETKME OTHOLUEHUNA. 31863
OTHOLLEHMS. 3. MNMocTpoeHne TpaH3UTUBHbIX 3aMblKaHUN

ONCKPETHbIX BMHAPHBIX OTHOLUEHWA.
2.4 JInHreucTuyeckme 1 Bui6 https://edu.vsu.ru/c
nepemeHHble. basa - BbIOOP NIMHTBACTUHECKIX NEPEMEHHbIX ANA ourse/view.php?id=
N npeabABNEHHOW 3a4a4yn N ONMcaHne UX 3Ha4YEeHUN.
3HaHWN. 31863
25 1. Beluncnexue nornyeckon popmynel no 3HadveHusm | https://edu.vsu.ru/c
HEYETKUX NepeMeHHbIX, COO4epXKaLUuXcs B HEW. ourse/view.php?id=
HeuéTkasa noruka 2. NocTpoeHne Tabnuy, UCTUHHOCTEN OIS 31863
NOrNYECKNX BbIPAXKEHUA C HEYETKUMU 3HAYEHUSIMUN
NIOTMYECKNX MEPEMEHHbIX.
2.6 1. On1caHne HeonpeaenéHHoCcTen 06bekTa ¢ https://edu.vsu.ru/c

OcHoBHbIE NPUEMBI
MOOEenupoBaHus
npoLEeccoB C
HeonpeaenéHHOCTSAMM

MOMOLLIbIO JIMHIBUCTUYECKUX NEPEMEHHBIX U
HEYETKMX UX 3HAYEHUIA.

2.dopmmpoBaHme 6asbl 3HaHWIA.

3. Bblbop 1 npuMmeHeHue meToaa NOCTPOEHMS
HEeYETKOro BbiBOJA Ha ocHoBe 6a3bl 3HAHUN.

ourse/view.php?id=
31863

13.2. Tembl (pa3gensl) AUCUUNNUHBI U BUAbI 3aHATUI

Bugbl 3aHaTun (YacoB)
Ne HanmeHoBaHue TemMbl CamMocTosTenLhas
n/n (pasgena) ancumnmHbl Jlekumm | MNpakTnyeckme | JlaGopaTopHble pabota Bcero
1 | Teopusi HEHETKNX MHOXECTB. 9 6 9 24
HeuéTtkas apncpmeTturka u
2 ¢ puch 9 6 9 24
HeYéTkne PyHKUMM




He4uéTkne oTHOLLEHUS.

3 | bMHapHble HEYETKNE 9 6 9 24
OTHOLUEHUS.
ﬂVIHFBVICTVIl-I?CKVIe NnepeMeHHbIe. 9 9 24
basa 3HaHun.
HeuéTkasn noruka 9 6 9 24
OCHOBHbIE NMPUEMBI

6 | MogenuMpoBaHMs NPOLLECCOB C 9 6 9 24
HeonpeaenéHHOCTAMU
UToro: 54 36 54 144

14. MeToanyeckme ykasaHusa ans oby4aromxcs no 0CBOEHUIO AUCLIUMNIIUHDbI

B npouecce npenogaBaHnsa AUCLMNNNHBLI UCNONb3YHTCA Takne Buabl yiebHom paboTol,
Kak nekuuun, npakTU4Yeckne 3aHATUS, a Takke pasfnnyHble BUabl CAMOCTOSTENBHOM paboThl
oby4atomxca. Ha nekumsax pacckasbiBaeTca TeOpeTUYECKMIA MaTepuarn, Ha NpakTU4eCcKnx
3aHATUSX peLlaloTcs NpMMepbl No TeopeTuyeckoMy MaTtepuany, NPOYNTaHHOMY Ha NeKUMUSIX.

Mpun n3yyeHum kypca «HeuéTtkasn normka» oby4darowmmcs crnegyeT BHAMATENbHO
cnywaTb U KOHCMEKTUPOBaTb Matepuarn, usnaraemMbli Ha ayguTopHbIX 3aHATUAX. [Ansa ero
NOHUMAHNA N KAYECTBEHHOIO YCBOEHNSA PpEKOMEHAYETCS:

1. nocne Kaxgown nekummn nogpodHo pasobpaTb NPOYMTAHHBIN TEOPETUYECKUI MaTepuan,
BblyunTb BCE onpeneneHns n dopmMynmpoBkM TEOPEM, pa3obpaTb NpMMeEpPbI, PELUEHHbIE Ha
nekuuun. MNepepn cnepytowen nekunm obsasatensHO NOBTOPUTL MaTepuan npeabiayLen nekumm;

2. nepen NpakTUYeCKNM 3aHATUEM NOBTOPUTL JIEKUMOHHLIM MaTepuan. Nocne
NPaKTUYECKOro 3aHATUA elle pa3 pa3obpaTtb peLUEHHbIE HAa 3TOM 3aHATUM NMPUMEpPSI, Nocre
3TOro NPUCTYNUTb K BbINOSTHEHWIO AOMALUHEro 3agaHus. Ecnv npu pelueHnmn npumMepos,
3a[aHHbIX Ha AOM, BO3HUKHYT BOMPOCHI, 06s3aTenbHO 3a4aTth Ha criegyroweM npakTm4eckom
3aHATMM NpenodaBaTento;

3. aKTUBHO UCMOMb30BaTb PEKOMEHOOBAHHYIO NMTEpaTypy No AUCLUNIIMHE B nNpoLlecce
paboTbl Hag NyHKTamn 1 n 2.

Bce BbiNnonHsemble CTygeHTaMuM CaMOCTOSTENbHO 3a4aHus (BbINOSTHEHME KOHTPOSIbHbIX
paboT) noanexaTr nocregywwen nposBepke npenogasaTeneM. Pesynbratbl TekyLmux
aTTecTauumn yunTbIBalOTCS NpenogasarteniemM npyv NpoBeAeHMn NPOMEXYTOYHON aTTecTauum.

B cnyyae HeobxogumocTM nepexoda Ha AUCTAHUMOHHBIA  pexuM  0ByyeHus
ncnosb3yeTcd 3NEKTPOHHbIN KypcC «HeuéTtkoe MogennpoBaHue» (URL:
https://edu.vsu.ru/course/view.php?id=31863) Ha nopTane «ONeKTPOHHbIN yHMBepcuTeT BlIY».

15. lNepeyeHb OCHOBHOM U [OOMNOSIHUTENILHOW nUTEpaTypbl, PECYPCOB MWHTEPHET,
Heo6Xx0AUMbIX ANA OCBOEHUA AUCLUNNUHDI

a) OCHOBHag nuteparypa:

Ne n/n McToYHMK

OcHoBbI HeYeTKOro MogenupoBaHus B cpefe MatLab : yuebHoe nocobue / BopoHex. roc. yH-T;
1 coct.: T.M. JlegeHeBa, [1.C. TatapkuH, A.C. TapacosaBopoHex : J1OI BI'Y, 200651 c. :
un.bubnuorp.: c. 50http://www lib.vsu.ru/elib/texts/method/vsu/sep06167.pdf

J1.K. KoHbiwesa, [1.M. Hazapoe OCHOBbI TEOPUM HEYETKNX MHOXECTB. YyebHoe nocobue ans

2 bakanaspoB u cneunanuctos. NMUTEP. 2011.192 c.

UHmMepHem pecypc: http://artlib.osu.ru/web/books/content all/994.pdf

Kpyrnos, Bnagnmup BacunbeBun4. HeueTkas norvka u UCKyCCTBEHHbIE HENPOHHbIE ceTu : Y4eb. Mocobre
3 ans ctyn. Bysos, 06yu. o cneunansHocTu «MNpuknag. Mingopmatuka (no o6n.)» / B. B. Kpyrnos, M. .
Onu, P. 0. NonyHoB .— M. : ®uamatnut, 2001 .— 224 c. : un. — ISBN 5-94052-027-8 : 60.00

6) fononHUTENbHasa nNuTeparypa:
Ne n/n MCTOYHKK

4 KodmaH, ApHonbpg. BeegeHue B Teoputo HeueTknx MHoxecTs / A. KodpmaH ; MNep. ¢ dp. B. B.
KysbmuHa; MNog pea. C. U. TpaskuHa .— M. : Pagumo u cBasb, 1982 .— 431, [1] c.



http://artlib.osu.ru/web/books/content_all/994.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3739&TERM=%D0%9A%D0%BE%D1%84%D0%BC%D0%B0%D0%BD,%20%D0%90%D1%80%D0%BD%D0%BE%D0%BB%D1%8C%D0%B4%5B1,1004,4,101%5D&LANG=rus

B)vHdopMaLMOHHbIE 9NEKTPOHHO-0Bpa3oBaTernbHble pecypebl (0duumnansHble pecypcbl MIHTEPHET) :

Ne n/n Pecypc
5 O a3blke Teopun HEYETKNX MHOXKECTB /OMbIT ONUCAHNSE OCHOBHbLIX NOHATUI/ [ONEKTPOHHbIN
pecypc] http://vgupetrova.ru/wp-content/uploads/2019/11/4-9.pdf
6 MaknunH H. HeyeTkas normka — matemMaTtn4eckme OCHOBBI.
http://www.basegroup.ru/library/analysis/fuzzylogic/math/
7 LWtosba C.[1. BBegeHue B TEOPUIO HEYETKNX MHOXECTB U HEYETKYIO JTOTUKY.
http://matlab.exponenta.ru/fuzzylogic/book1/index.php

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 0b6ecnevYeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n NcToYHMK

J1.K. KoHbiweBa, [J.M. HazapoB OcHOBbI TEOPUN HEYETKMX MHOXECTB. YuebHoe nocobue ans
1. OakanaepoB u cneynanuctos. NMATEP. 2011.192 c.

MHTepHeT pecypc: http://artlib.osu.ru/web/books/content_all/994.pdf

Kpyrnos, Bnagumup BacunbeBuy. HeueTkas noruka n MCKyCCTBEHHbIE HEMPOHHbIE CeTH :

> Y4eb. nocobue ans cryq. By3oB, oby4. no cneumansHoctu "MNpuknag. nHgopmatmka (no obn.)" /
' B. B. Kpyrnos, M. L. nu, P. 10. NonyHoB .— M. : duamartnur, 2001 .— 224 c. : un. — ISBN 5-
94052-027-8 : 60.00

3 O sA3blke TEOPMUN HEYETKNX MHOXECTB /ONbIT ONMUCAHNSA OCHOBHbIX NMOHATUI/ [QNEKTPOHHbBIN

' pecypc] http://vgupetrova.ru/wp-content/uploads/2019/11/4-9.pdf

KyauHos, 0. .HeueTkoe mogennpoBaHme v ynpaBneHne B TEXHUYECKMX CucTemax

4 [SnekTponHbIn pecypc] / KyanHos 0. U., MaweHko ®. &., KyanHos U. 1O., MNaweHko A. ®.3-e

’ n3g., crep.Cankr-Netepbypr : JlaHb, 2022208 c.KHura 13 konnekumm JlaHb -
MHdopmaTukahttps://e.lanbook.com/book/183718ISBN 978-5-8114-9031-8

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNONb3yeMble MNpu peanusauum Yy4eOGHOU
OUCUMNINWHBbI, BKMOYass [AUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanu3auun OUCUMNIMHBL  UCMONBL3YIOTCA  criegyowme  obpasoBaTernbHble
TEXHOSMOrMn: Norm4yeckoe MoCTPOeHMe AUCUUNINHDBI, YCTaHOBIIEHME MEXNPeAMETHbIX CBSA3EW,
ob03Ha4yeHne TeopeTUYecKoro W MpPakTUYECKOro KOMMOHEHTOB B Yy4yebGHOM Martepumane,
akTyanusaums NIMYHOro M y4yeBHO-NpodecCnoHanbHOro onbiTa 00y4YaloLWMXCH, BKIHOYEHUE
3N1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOIMN.

B npakTuyeckom 4acTu Kypca MCnosnb3yeTca cTaH4apTHOE COBpPEeMEHHOEe MporpaMmHoe
obecrneyeHne NepcoHanbHOro KOMMNbTEpPA.

B yactm ocBoeHuMss maTepuana NEeKUMOHHbIX U NlabopaTopHbIX  3aHATUR,
CaMOCTOATENbHOM paboTbl NO OTAENbHLIM pa3fenam AUCUUNIINHBI, NMPOXOXAEHUA TeKyLlen u
NMPOMEXYTOYHON aTTecTaumm MOXeT NPUMEHATLCA 3NEKTPOHHOoe obydeHne U OUCTaHLMOHHbIE
obpa3oBaTenbHblE TEXHOMOMMN, B YAaCTHOCTU, SNEKTPOHHbIN Kypc «Heuémkas nosuka» (URL:
https://edu.vsu.ru/course/view.php?id=18361) Ha nopTane «3NeKTPOHHbLIN YHUBepcUTeT BIY».

18. MaTepMaﬂbHO-TeXHquCKoe obecneyeHne AUCLUNIIUHBI:
YyebHas ayagunTopua and npoBeaeHus 3aHATUN NEKLMOHHOIo U CeMUMNHapCKoro Ttuna,
TEKYLLEro KOHTpoJ1d U npomemyTquoﬁ atrecrauunun; cneumnanmn3mpoBaHHas mebenb

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TEKyLLEeNn U NPOMEXYTOYHOWN aTTecTauum

MopsAoK OLEHKN OCBOEHMS 0ByYatoLLmMmmcsa y4eGHOro matepuana onpeaensieTcs
coep)XaHeM crieayoLmx pa3aenos AUCLUUMIUHBI:

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTeH
a/n pasgena QUCUUNIvHbI La(w) OOCTMXKEHNSA OueHouYHble cpeacTBa
(moayns) KOMMeTeHUmMmn
Teopusi HEYETKMX OrllK-1.2.1, KoHTDonbHas baGoTa Not
1. | MHoXecT. OrMK-1.2 OrMK-1.2.2, P P 0
OllK-1.2.4,



http://vgupetrova.ru/wp-content/uploads/2019/11/4-9.pdf
http://www.basegroup.ru/library/analysis/fuzzylogic/math/
http://matlab.exponenta.ru/fuzzylogic/book1/index.php

No HavnmeHoBaHue K WHankaTop(bl)
o oMneTeH
/n pasgena oQuCuUMnvHbI unsi(n) OOCTUXEHNSI OueHouHble cpeacTBa
(mogyns) KOMMNEeTEeHL MM
OllK-1.2.7,
2 HeuéTkasa apudpmeTnka OrK-1.2.7, KoHTponbHas pabota Ne1
" | n HeYéTKMe dyHKUMMK
HeuéTkne oTHOLIEHMS. OMK-1.2.7 KoHTponbHas paboTta Ne1
3. | buMHapHble HeYéTKNE B
OTHOLUEHMS.
JInHrencTuyeckme Ol1K-1.2.4, KOHTDONLHAs DaGoTa N2
4. | nepeMeHHble. basa OrK-1.2.5, P P B
3HAHWUN. Orl1K-1.2.6,
5. | Heuétkas noruka OrK-1.2.8, KouTponbHas pabota Ne2
OCHOBHbIE NPUEMBI
6 MoAenMpoBaHus OrK-1.2.9, KoHTponbHasa pabota Ne2
" | npoueccoB C OlK-1.2.10,
HeonpeaenéHHOCTAMN
MpomexyToyHas aTTecTaums [MepeyeHb BOMPOCOB K 3K3aMeHY
dopma KOHTPONs — 9K3aMeH

20 TunoBble OLEHOYHbLIE cpeaAcTBa UM MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHNBaHUA

20.1 TeKywWMN KOHTPONb yCreBaeMoCTH

Tekyllas aTTecTaums NpoBOAUTCH B (POPMeE KOHTPOMbHbIX paboT, coaep)kaHne KOTOpbIX
npusegeHo Hwxe. B xoge KoHTposribHoW paboTbl oby4varowemycs Boigaetca KUMM ¢ nepedHem
TeopeTU4eCcKMX BOMPOCOB W MNpaKTUYeckux 3afjaHun. B xoae BbINONHEHWA 3adaHui Henb3s
nofib3oBaTbCA cpeacTBamMm  CBA3M  (BKMoyas ceTb WHTepHeT) m nobbiMu  neyaTHbIMU
MaTepuanamu, orpaHmdeHue no spemeHn — 90 aCTPOHOMUYECKNX MUHYT.

Mpn Tekywem KOHTpONe YpPOBEHb OCBOEHUA Y4yebHOW OUCUMMAWHBI W CTEMNEHb
CPOPMUPOBAHHOCTM  KOMMETEHUUN  ONPedensioTcsa  OueHKaMU  «OTIIMYHO»,  «XOPOLUOY»,
«YyAOBNETBOPUTENBHO» U «HE YAOBNETBOPUTESTbHOY.

KoHTponbHasa pa6boTta Ne 1
1) YTo Ha3bIBaOT BLICOTON HEYETKOrO MHOXeCTBa? Kakoe HEYETKOE MHOXECTBO Ha3biBaOT
HOpMarsbHbIM, a Kakoe cybHopMasibHbIM?
2) bBuHapHOe HeYETKOE OTHOLLEHME C KaKnMK CBOMCTBaMM Ha3bIBaKOT NPeanopsakom?

3) [Inst HeYéTKMX Yncen X, U X, BbIMUCINUTL 3HAYEHUSI apuPMETUYECKUX onepaumun X, + X,

X —X,, XX, X :X,, %, vcnonb3ys «-ypoBHeBbIi NPUHLMM, €CNK 3TV YnCha
XapakTepusyrTcd, Hanpumep, creagyrummm q)yHKU,I/lFIMVI I'Ipl/IHa,D,J'Ie)KHOCTel;I:
0 npu x<1um x> 6, 0 npu x <3 um x>8,
x—1 npu xe[l, 2], x-3
H, (x): 1 npu xe[2, 4], up, (x):

npu xe[3, 5],
1 npu xe[S, 6],

2

X
npu xe[4, 6]’ 7—x npu xe[7, 8].

KoHTponbHas paboTta Ne 2
1) Yto HasbIBalOT TEPMOM, aTOMApPHbLIM TEPMOM, COCTaBHbIM TEPMOM B HEYETKOWN FTOrnke?
2) B 4ém pasnunume CMHTaKCMYEeCKOro N CeMaHTUYeCKoro npasun?

3) MocTponTb TabNULY NCTUHHOCTW hOopMY-bl xv()_//\)_c) ANA HEYETKNX NOrnM4ecKnx
nepemMeHHbIX x, y.



Mpn npoBepke KOHTPOSbHbLIX paboT criegyeT NpuaepXKmMBaTbCsl COOTHOLLEHUIO KpUTepues
N LWKanbl OueHnBaHNsS pe3ynbTaTtoB 06yyYeHns, NoKa3aHHbIX B cnegyowlen tabnuue:
YpoBeHb
Kputepun oueHnBaHnS KOMNeTEHUNI cchopmupoBaHH | LLlikana oueHok
ocTn
KOMNEeTEeHUUN
O6yvarowmnca npu  BbINOSTHEHUM  KOHTPOSbHOW paboThl B | MNOBbIWEHHbIN «OTnn4HO»
NOSHOM Mepe NPOAEMOHCTPUPOBAN BrafeHne TEeOpPeTUYECKUM | YPOBEHb
MaTepuanomMm JaHHOro Kypca, CnocobeH WnmcTpupoBaTh OTBET
npuMepamMmu, NPUMEHsITb TeopeTUYeckne 3HaHUSA ANs pelueHus
NpakTU4EeCKnX 3agau
OTBeT oOyvatouieroca He B MOMHOM Mepe COOTBETCTBYHOT | BasoBbin «XopoLlo»
TeopeTnyYeCKNM Bonpocam KNM. HepocTtaToyHO | ypOBEHb
NPOAEMOHCTPMPOBAHO BriafeHne 3HaHUSMU TeopeTU4eCcKoro
mMaTepyana B peweHuM  3agadax MM OOonyLUEHbl
He3HaYnTenbHble OWNBKM B OOOCHOBaAHWUM LLArOB peLUeHus.
Obyvalowminca pan HenonHole OTBETbl Ha TeopeTudeckue | MoporoBbin «YpoBneTeopu-
BOMPOCHI. lMpoaemoHcTpupoBan YacTUYHble 3HaHUS | ypoOBEHb TenbHO»
TEopeTNYecKkoro mMaTtepuana, Unn He ymeeT NMPUMEHUTb €ro B
peLleHnn 3a4a4n, oNyCKaeT CyLeCTBEeHHbIE OLMOKHN.

Ob6yuatowuiica aan He npaBuribHble OTBETbI HA TeopeTuveckme | — «He
Bonpocbl KNMM, oeMoHCTpupyeT oTpbIBOYHbIE, (PparMeHTapHble yaoBneTBopuTe
3HaHWsl, AonyckaeT rpyoble oLMGKM. NbHO»

20.2 MNMpomexyToyHasa aTrectaums

lMpomexyToyHaa artTectauns B 9-OM cemecTpe Mo AUCUUMNIMHE OCYLLEeCTBNSAETCS B
dopme cobecenoBaHWsi NO 9K3AaMEHALMOHHbIM OuNeTaM C MOMOLLBI HMXE NPUBEOEHHbIX
OLIEHOYHbLIX CpeacTB (MepeveHb BOMPOCOB K 3k3ameHy). B 6unet Bknto4dawoTcs [fBa
TeopeTU4eckmx Bonpoca.

lNMepe4yeHb BONPOCOB K 3K3aMeHY
1. OnpegeneHne HEYETKNX MHOXECTB, OTHOLLEHU MeXOY HEYETKUMN MHOXECTBaMU, onepauun
Hag HEYETKUMN MHOXECTBaAMUN, XapaKTEPUCTUKN HEYETKNX MHOXKECTB.
2. OnpegeneHne 3Ha4YeHNn PYHKLMA OT HEYETKUX apryMeHTOB No npuHumny obobueHnsa (3age)
N a-ypOBHEBOMY MPUHLNMNY, HEYETKAA apnudmeTuka.
3. OnpegeneHne HEYETKNX BUHAPHbBIX OTHOLLUEHUI 1 onepauui ¢ HUMKU, KOMNO3MULIMKN HEYETKNX
OTHOLLEHUN N NX cBoMCTBa. HeuéTkne apmnmeTnyeckme onepaumu.
4. HeyéTkue rpadbl U OTHOLLEHMS.
5. CBoncTBa HEYETKUX OTHOLLEHWNA.
6. Tvnbl TPAH3UTUBHOIO 3aMblKaHUA.
7. JINHrBucTHMYECKne nepemMeHHble U X 3HaYEeHNS.
8. Jlormueckne nepemeHHble, BbIYUCNEHME NTIOTMYECKMX Onepaunm no 3Ha4eHUsIM fIormyYecKknx
nepemMeHHbIX.
9. MNocTpoeHne Tabnny, UCTUHHOCTU NOTNYECKNX OPMYI.
10. Basbl 3HaHUN 1 NPUHLMMBI UX POPMUPOBAHUS.
11. HeueTkme norndeckmne perynatopbl U UX NPUNOXKEHUS.
12. 3Bne4vyeHmne HeYeTKuUx AaHHbIX N 3HAHWUN.
13. OcHOBHblE METOAbI NTOrMYECKOro BbIBOAA.
14. OcHoBHbIE 3Tanbl MOAENMPOBAHMS NpoLiecca C HeonpPeaAenéHHOCTAMMN.

[ns oueHnBaHUs pe3ynbTaToB 00yYEHUs! Ha 3K3aMeHe UCMONb3yTCs crieayoLme
nokasartenu:
1) 3HaHWEe TeopPEeTUYECKNX OCHOB;



2) ymMeHuve peluaTtb 3ajauu;

3) ymeHue paboTaTtb C anropytMaMm MeETOA0B U MHPOPMALIMOHHBIMU pecypcamu;

4) ycnewHoe npoxoxaeHme TeKyLIJ,eI7I aTtTecrtauun.

[na oueHuBaHus pe3ynibTaToB 3K3aMeHa UCIMOJIb3YyEeTCA wkKaJsia.: «OTIIMYHO», «XOPOoLUOY,

«ypnoBneTBOpUTESIbHO», «HE YO0BNEeTBOPUTESNIbHOY.

CoOTHOLLEHNE NokasaTenemn, KpUTEPUEB U LLKambl OLLEHUBaHNS pe3ynbTaToB 06y4YeHnst

NMOKa3aHbIl B cnep,yrol.ueﬁl Tabnuue:

YpoBeHb
KpuTepum oueHnBaHna KoMneTeHuunin chopmmpoBaH | LLkana oueHoK
HOCTK
KOMMEeTEeHLINN
lMonHoe cooTBeTCTBME 00YyYaOLWNMCA BCEM MoBblweHHbI | «OTAUYHO»
nepeYncrneHHbIM nokasaTensam no Kaxaomy M3 BONPOCOB KOHTPOSIbHO- | YPOBEHb
n3MepuTENbLHOrO Matepuana.
Obyuvatowuinca B NOMHOM Mepe BrnageeT MNOHATUMHBIM annapaTom
AaHHOW obnactu Hayku (TeopeTMyecKMMM OCHOBaMu AUCUMMNIUHGI),
crnocobeH WNNICTPUPOBaTbL  OTBET  MpUMepaMu, MPUMEHSTb
TEOpeTMYECKNE 3HAHWA AN peLleHus NpakTU4eckux 3agad B obnactu
Kypca, CTygeHT yMeeT paboTatb C pasfUYHbIMU MCTOYHMKaMKU
Hay4yHoW uHdOpMaLMK, TPaMOTHO M MpPaBUIbHO MpeacTaBnseT CBOU
pesynbTaThl, NpaBuiibHO oTBe4aeT Ha Bonpockl KM
HecooTBeTcTBME OTBETa 0OOy4valoLlerocs ogHOMY M3 nepeyucrieHHbix | basoBbii «XopoLuo»
Bbllle nokasateneh (K OOHOMY M3 BOMPOCOB  KOHTPOIbHO- | YPOBEHb
u3MepuTenbHOro  Marepuvana) W MpaBWmbHbI  OTBET  Ha
AONONHUTENBHbLIV BOMPOC B Npedenax nporpaMmbl.
nnm
HecootBeTctBMe oTBeTa obOyvawoweroca nwobbiMm  OBYyM U3
nepeyYmcneHHblX nokasarenen (NMMbo ABym K 0gHOMY Bornpocy, nubo no
OOHOMY K  KaXgomy  BOMPOCY  KOHTPOJSIbHO-U3MEPUTENBHOIO
MaTepuana) U npaBuIibHblE OTBEThI HA [Ba AOMONTHUTENbBHBLIX BOMpoca
B Npefenax nporpamMmbi.
HecooTtBeTcTBMEe oTBeTa obyvatluweroca nwobbiM  aByMm 13 | [Noporosbin «YpoBneTsopu-
NnepeyYncrnieHHbliXx  MnokasaTenem W  HenpaBWibHbIM ~ OTBET  Ha | YPOBEHb TenbHO»
AONONHUTENbHLIV BONPOC B Npedenax nporpaMMbl.
nnm
HecootBeTcTtBMEe oTBeTa  obydatwoweroca nobbiM  Tpem  u3
nepeyvncrieHHbliX nokasaTenen (B pas3nuyHbIX KOMOMHauusix Mo
OTHOLLEHMIO K BOMPOCAM KOHTPOMbHO-U3MepUTENbHOrO MaTepumana).
HecooTBeTcTBME OoTBeTa oby4atowlerocs fobbIM M3 MEPEYUCTIEHHBIX | — «He
nokasartenew (B pa3nuyHbIX KOMOMHAUUSIX NO OTHOLLEHUIO K BOMpocam yOoBreTBOpuTE
KOHTPOSbHO-U3MepUTENBHOrO MaTepuana). NbHO»

20.3 ®PoHAO OUEHOYHbIX cpeacTB CchopMUPOBAHHOCTU

peKomer,yeMblﬁ Ana npoeeaeHnsa AMarHOCTN4YeCKux paGOT

KOMMeTeHUUN CTYAEeHTOB,

1) 3aKkpbITble 3agaHug (TECTOBbIE, CPEeaHUN YPOBEHb CIOXHOCTHU):

1. BepHo nun, 4yto HeuéTkoe mHoxecTBo A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12

ABNSETCA HOPManbHbIM?
OTBeT: HEBEPHO.

PeweHune. Y HOpMalibHOro MHOXXeCTBa BbICOTa (B ONCKPEeTHOM Cliy4dae - MakCnmalribHoe
3Ha4yeHne beHKLI,VIVI I'IpI/IHa,D,J'Ie)KHOCTI/I) paBHa egnHunLe. [laHHOe MHOXeCTBO siBnaeTCs

cyBHOpMarbHbIM.




2. BepHo nun, 4TO 06BbEeANHEHUE (max) HEYETKOro MHOXECTBa CO CBOMM AOMOSTHEHNEM
COBMafaeT C yHMBepcarnbHbIM MHOXECTBOM?
OTBeT: HeBepHO.

PelueHne. Hanpumep, Ha yHuBepcansHoM MHoxecTBe U = {a, b} HEYETKOe MHOXeCTBO
A=0,6/a+0,3/b, ero pononHenme A=0,4/a+0,7/b, a nx obbeanHeHne

AUA=0,6/a+0,7/b=U.

3. BepHo nu, 4To nepeceveHme (min) HEYETKOro MHOXECTBA CO CBOMM AOMNOSIHEHMEM PaBHO
NycCTOMY MHOXeCTBY?
OTBeT: HEBEPHO.

PeweHwne. Hanpumep, Ha yHMBepcanbHOM MHOXecTBe U = {a, b} HEYETKOE MHOXECTBO

A=0,6/a+0,3/b, ero pononHenne A=0,4/a+0,7/b, a ux nepeceyerve

Al A=0,4/a+03/b#D.
4. [Ina He4yéTkoro umcna A, 3agaHHoOro yHKUMen NPUHaANeXHOCTH

Ompux<I mmx=6,

A(x) - XT_I npu 1< x<4, BEPHO N, 410 AO,5 = [2.5, 5] ?

mpu4<x<6

OTBeT: BepHoO.
Pewenwue. nga x € AO5 . 3Ha4YeHNs PYHKLUUM NPUHAANEXHOCTU AOMKHbI ObiTb HE MeHbLue 0.5,

T.e. %ZO.S,OTKyQa x>2.5,m 6—x

>0.5, otkyna x<5.

5. BepHo Ny, 4TO cCyMMa ABYX HEYETKMX TPeyronbHbIX Yyncen A = {1, 4, 6} nB= {3, 5, 7} TOXe
SABNAETCHA HEYETKMUM TPEYrosfibHbIM YMCITOM U BblpaXkaeTCs TPOMKOW Yncen

(4+B)={4,9,13}7

OTBeT: BepHoO.

PelweHune. MNockonbKy OyHKLMM NPUHALNEXHOCTN HEYETKNX TPEYroSibHbIX YACEN — KYCOYHO-
NVHENrHbIE, TO MPU NX CIIOXEHWW, TOXE NMOMy4yaeTCsl KYCOYHO-NMHENHaa PyHKUMs, Ang
OMNUCaHNsA KOTOPOM AOCTAaTOYHO BbIMUCIEHUIA CYMMbI B YITIOBbIX TOYKaXx.

6. BepHo nu, 4yTo BbiCcOTa He4éTKoro mHoxectea A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12
paBHa 0,97

OTBeT: BepHo.

PeweHne. BbiCOTON HEYETKOrO MHOXECTBA Ha3blBalOT HAaMbonbLLee 3Ha4YeHne ero yHKUUm
npuHagnexHocten. [ina gaHHOro MHOXecTBa 3TOT MakcumMym paseH 0,9.

7. BepHo nu, 4To HocuTenem HevéTkoro mHoxecTtea A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12
ABnsieTca YETKoe MHoXecCTBo {3, 5, 6, 7, 9, 12}?

OTBeT: BepHO.

PeweHne. Hocntenb HEYETKOro MHOXECTBA BKOYAET B Ce0s1 BCE Te€ 3MEMEHThI, AN KOTOPbIX
YHKUMA NPpUHAANEXHOCTEN MMEET 3HavYeHus bonblumne Hyns. [Ins gaHHOro MHOXeCTBa 3To
anemeHTbl 3, 5,6, 7, 9, 12.

8. BepHo nu, 4To NnpousBeneHne OBYX HEYETKMUX TPEYrofbHbIX YNCeN SABMASETCA HEYETKUM
TPEYrosibHbIM YACIIOM.

OTBeT: HEBEPHO.



Pewenune. Hanpumep, nponssegeHne ymcna ¢ pyHKUMaMn npuHagnexxHocTemn
0 mpux<0wnmmx22,

A(x) =4x npu 0< x<1, camo Ha cebs uMeeT (PyHKUMIO NpUHaaneXHoCcTen
2—x npu 1<x<2
0 mpux<0 nnux =>4,

A? (x) = \/; npu 0< x <1, , HE COOTBETCTBYHOLLEE TPeYyroribHOMY HEYETKOMY YNUCTTY.
2—x npu 1<x<4
A, =[a, 2—a], noatomy A’ = [az, (2- a)z}, C MOMOLLIIO BLIYMCIIEHMSt 06PaTHBIX OYHKLIUIA

2 - 2
U3 A, nerko nony4aercs BbipaXeHne yHKUMM NpuHaanexHocten A (x)
0,2 0,3

ABNAeTCA
0,1 0,2j

9. BepHo nu, 4to BUHApHOE HEYETKOE OTHOLLEHNE C MaTpuLEN [

TPaH3UTUBHbBIM?
OTBeT: BepHO
PeweHne. Belumcnne matpuly BTOPOM CTEMNEHN OTHOLLEHUSI C NOMOLLLIO onepaumini min, max,

0,2 0,2 - 0,2 0,3
0,1 0,2 0,1 0,2
10. BepHo nu paBeHCcTBO (p A P)V(PAGAG)=g,ecnm p<G<q<p?

noJjiy4ymm [ ], YTO roOBOPUT O TPAH3UTUBHOCTU OTHOLLUEHUA.

OTBeT: HeBepHO.

Pewenve. (pAp)v(PAgAg)= max{min{p, P}, min{p, g, cj}} W Npy 3a4aHHOM
COOTHOLLIEHNM NIOTMYECKNX NEPEMEHHBIX PABHO 7 .

11. BepHo nu paBeHCcTBO (p A P)V(PAGAG)=g,ecnn p<g<q<p?

OTBeT: BepHo.

Pewenve. (pAp)v(PAgAg)= max{min{p, P}, min{p, g, q‘}} W NPy 3a4aHHOM
COOTHOLLIEHNMN NIOTMYECKNX NEPEMEHHBIX PABHO 7 .

12. BepHo nv paBeHCcTBO (p A P)V(PAGAG)=p.ecnin g<p<p<q?

OTBeT: HeBEpPHO.

Pewenne. (pAp)v(DAgAg)= max{min{p, P}, min{p, g, cj}} W NPy 3a4aHHOM
COOTHOLLIEHNM NIOTMYECKNX NEPEMEHHBIX PABHO D .

13. BepHo v paBeHCcTBO (p A P)V(PAGAG)=p.ecnin G< p<p<q?

OTBeT: BepHo.

Pewenne. (pAp)v(DAgAG)= max{min{p, P}, min{p, g, cj}} W NPy 3a4aHHOM
COOTHOLLEHNMN JIOTUYECKMX NEPEMEHHBIX PABHO P .

2) OTKpbITbIE 3adaHNgG (TECTOBbLIE, NOBbILLEHHbLIA YPOBEHb CITIOXHOCTU):

1. laHo HeuéTKoe MHOXecTBO A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12. Kakoe no c4éty un3
nepeyncneHHbIX HUXKe MHOXECTB SIBMSIETCA ero HecyLM MHOXECTBOM?

1) U={1,2,3,5,6,7,8,9,10};

2) U={3,5,6,7,9,12};

3) U={3,5,6,7}.



OTBeT: 2.

Pewenune. CornacHo onpefeneHunto HecyLee MHOXECTBO COCTOUT U3 3NEMEHTOB, (PYHKLUK
NPUHAANEXHOCTM KOTOPbIX K HEYETKOMY MHOXECTBY 60onbLUe HYNS.

2. Ckonbko To4ek nepexoga y Heyétkoro mHoxectBa A=0,1/3+0,3/5+0,5/6+1/7+0,5/9+0,3/12.
OTBeT: 2.

PeweHne. Touykon nepexoa SBAAETCH 3NeMeHT, ANS KOTOPOro oyHKUMS NPUHALANEXHOCTH
HEe4YETKOMY MHOXecCTBY paBHa 0,5.

3. KoTopoe 13 nepevncneHHbIX HEYETKUX MHOXECTB

1) A =0, 1/3+0 3/5+0, 5/6+1/7+O 5/9+0,3/12;
5 5

2) A =L lisid ez g4t 12;
97 37 9 9 3

HOpM
1

3) A  —1/7+2/9+ 112
973

HOpM

ABMsieTCA HOpMMpoBaHHbIM MHOXecTBoM A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/127?
OTBeT: 2.

PeweHne. lNpn HOpMnpoBaHN MHOXeCTBa OYHKL MW NPUHAAIEXHOCTEN BCEX ANIEMEHTOB
AenaTCAa Ha BbICOTY MHOXECTBA, paBHyto ansa gaHHoro 0,9.

4. KoTopoe 13 HEYETKMUX MHOXECTB

1) 0.09/5+0.49/7+1/12+0.81/18+0.16/20;

2) 0.55/5+0.84/7+1/12+0.95/18+0.63/20;

3) 0.3/5+0.7/7+1/12+0.9/18+0.4/20

asnsetca CON(A) ana A = 0,3/5+0,7/7+1/12+0,9/18+0,4/207?

Otger: 1.

Pewenue. [Inga BoluncneHuns dpyHkumn npuHagnexHocten CON(A) BO3BOAAT B KBaapaT cTeneHu
NpUHagneXXHOCTEN ANIeMEHTOB MHOXecTBa A.

5. KoTopoe 13 HEYETKNX MHOXECTB

1) 0.0081/5+0.0256/7+1/12+0.0081/18+0.0016/20;

2) 0.3/5+0.4/7+1/12+0.3/18+0.2/20;

3) 0.3/5+0.7/7+1/12+0.9/18+0.4/20

asnsetca DIL(A) ana A = 0,09/5+0,16/7+1/12+0,09/18+0,04/207?

OTBeT: 2.

Pewenune. [Inga BbluncneHuns dyHkumi npuHagnexHocten DIL(A) n3snekarT KOpeHb
KBagpaTHbIN U3 NPUHAANEXHOCTEN ANIEMEHTOB MHOXeCTBa A.

6. Uemy paBeH MHOEKC HEYETKOCTN NO MeTPUKE XeMMUHra ans MHOXeCTB A =
0,3/1+0,5/2+0,2/3+0,7/4+0,6/5

OTBeT: 0,68.

Pelwenune. Bbluncnmm bnmxkanwee Kk A YETKOE MHOXECTBO Ay=0/1+0/2+0/3+1/4+1/5 v 3aTem

WHOEKC No MeTpuke XeMMUHra 2( i
5 b

-1])=0,68-

7. Yemy paBeH MHOEKC HEYETKOCTM NO MeTpuke EBKNnaa ona MHoxecTs A =
0,3/1+0,5/2+0,2/3+0,7/4+0,6/5 c okpyrneHmem oo COTOro 3Haka?

OTBeT: 0,71.

PeweHune. Boluncnnum bnmxkaniiee K A Y4ETKOE MHOXECTBO Ay=0/1+0/2+0/3+1/4+1/5 v 3aTeEM

uHpeKc o metpuke Esknnaa 2 \/ 0,3-0) +(0,5-0)* +(0,2:0) +(0,7-1)* +(0,6-1)° ~0,71.

8. Kotopoe 13 mHOXecTB

1) Al B=0,2/a+0,6/b+0,9/d+0,2/e;
2) A1 B=0,2/a+0,6/b+0,5/¢+0,9/d+0,2/e;
3) A1 B=0,2/a+0,6/b+0,5/¢c+0,9/d+0,2/ f



aBngeTca nepecedeHnem no 3age Heve€Tkmx MHoxectB A = 0,2/a + 0,7/b + 1/d + 0,2/e + 0,8/fn
B=0,4/a+0,6/b+0,5/c+0,9/d+1/e+0,5/g.

OTBeT: 1.

PeweHne. CTeneHb NpuHaLNEXHOCTUN 3fieMEHTa NepeceyeHnto paBHa MMHUMYMY U3 CTENEHEN
NPUHAANEXHOCTEN 3TOr0 AfIeMEHTa HEYETKMM MHOXECTBAM, Y4aCTBYHOLLUX B NEPECEYEHUMN.
Ecnn anemMeHT He yka3aH B MHOXECTBE, 3HaUYUT OH MMEET HYINEBYHO CTEMNEHb MPUHAAIEXHOCTH
3TOMY MHOXECTBY.

9. KoTopoe 13 MHOXecCTB

1) AUB=0,2/a+0,6/6+0,9/d+0,2/e;

2) AUB=0,2/a+0,6/b+0,5/¢c+0,9/d+0,2/e¢;

3y AUB=0,4/a+0,7/b+0,5/c+1/d+1/e+0,8/ f+0,5/ g

aBngeTca oobeanHeHnem no 3age HeYeTKnx MHoxectB A = 0,2/a+ 0,7/b + 1/d + 0,2/e + 0,8/f un
B=0,4/a+0,6/b+0,5/c+0,9/d+1/e+0,5/g.

OTBeT: 3.

PelweHune. CTeneHb NPUHAANEXHOCTM aNieMeHTa 06beaUHEHNIO paBHa MakCUMyMy U3 CTeneHewn
NPUHAANEXHOCTEN 3TOr0 ANIeMEeHTa HEYETKMM MHOXECTBAM, Y4aCTBYHOLLUX B NEPECEYHEHNMN.
Ecnu anemMeHT He yka3aH B MHOXECTBE, 3Ha4YMT OH UMEeEeT HyNeBYO CTENeHb NPUHAAEXHOCTY
3TOMY MHOXECTBY.

10. KoTopoe 13 HEYETKNX MHOXECTB

1)KA=0,9/1 + 0,35/3 + 0,45/7;

2)KA=0,3/1 + 0,7/3 + 0,8/7;

3)KA=1/1 + 0,5/7

ABNSAETCA pe3ynbTaToM NPUMEHEHUS onepaTopa YBENMYEHNA HEYETKOCTH

0,3 0,7 1

K=10,7 0,5 0 | «Heuyétkomy mHOXecTBy A =0,3/1 +0,7/3 + 0,9/7.
0,8 0,6 0,5

OtBeT: 1.

PewweHne.

KA=max{0,3-0,3;0,7-0,7;1-0,9} /1 + max{0,7-0,3;0,5-0,7;0-0,9} /3 +
max{0,8-0,3; 0,6-0,7; 0,5-0,9}/7 =0,9/1+0,35/3+0,45/7.

11. Ckonbko CTpoK B Tabnuue 3Ha4yeHun PyHKLMN OBYX HEYETKNX ByneBblX NepeMeHHbIX?
OtBerT: 8.

PeweHuve. Ins ABYyX HEYETKUX ByneBbIX NepeMeEHHbIX CyLLEeCTBYET 8 BO3MOXHbIX Pa3fiNyHbIX
OTHOLLEHWI MeXAY HAMU U UX OTPULLAHUAMMU:

PSqsq<p,p<q=<q=<p; o ~ o o
PSqSqSp;pSq=qs<p;,qSp<p=<q;qSpsSpsq;qSpsSp<q;q<Spsp=q.
12. Kotopas n3 matpuy

0 0

1) ;
0 oj

2) 0 0,5 ;
0,5 0

0,5 0,5)

3)
0,5 0,5




COOTBETCTBYET TPAH3UTUBHOMY (MakKCMUHHOMY) 3aMblKaHWO BUHAPHOrO HEYETKOr0 OTHOLLEHUS

(0 0,5
BbIpa)X€HHOro MaTpuLen ?
0,5 0
Otger: 3.
PeweHune. He TpygHo y6eantbcs, 4TO MaTpuULbl YETHBLIX CTENEHEN OTHOLLIEHMS PaBHbI
0,5 0 . 0 0,5 y .
o o5l a HEYETHbIX - 0.5 . ObbeanHeHne BCcex CTENEHeN BbipaXxaeTcst MaTpuuen
2 b

nog Homepom 3.



