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1. Kog n HanmeHoBaHue HanpaBneHusa cneuyuanbHoctu: 10.05.04 WMHGopmaumoHHO-

aHanuTn4yeckme cuctemMbl 6e3onacHoOCTm

2. Mpodcdunb cneunanusauma: ABTOMaTU3aLUMA MHGOPMaLNOHHO-aHANMUTUYECKON
AesTenbHOCTN

3. KBanudumkauma BbiNnyCKHUKA: crieynanunuct no 3awmre nHpopmauymm

4. dopma oBy4yeHuUA: ovHas

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

onepaTopHbIX YpaBHEHUI

6. CocraButenb nporpammbl: bongbipeBa EneHa CepreeBHa, npenogasaTtenb,

MaTemMaTU4eCcKum C*)aKyJ'IbTeT, Kacpe,u,pa q)yHKLl,I/IOHaJ'IbHOFO aHanmaa 1 ornepaTtopHbIX ypaBHeHI/IIZ

7. PekomeHpoBaHa: Hay4YHO-MeToOU4YEeCKMM COBETOM MaTteMaTu4yeckoro cbaKyaneTa

24.03.2022r MNpoTtokon Ne 0500-03

8. YuebGHbIn roa: 2026 — 2027 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
NOrM4YeCcKoro Xxapakrepa, muccnenoBaTb CBOMCTBA JIOTMYECKUMX BbIpaXEHUW, pelaTb 3ajauu
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 Yncramu,
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 DYHKLMI
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)

NpOrpaMmMHoOro obecneyeHus
(MHCTpPYMeHTanbHbIX cpeacTs).

12. O6beM gncuunnuHbIl B 3a4eTHbIX eguHulax/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 4mcne: npakTn4eckme
nabopaTtopHble 36 36
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 HanmeHoBaHue pasgena
CopepxxaHue pasgena QUCUUnnHLI
ONCUMMNUHBI
1. Jlekuum
1.1 Teopusi HEYETKMX 1. HeuéTkune MHOXeCTBa N OTHOLLUEHUS MEXAY HUM.
MHOXECTB. 2. Onepauumn Hag HEYETKUMN MHOXECTBaAMM.
1.2 1. HeyéTkune 4yncna, oCHOBHblE BUObl HEYETKUX YmMcen.
HeuéTkasn apmdpmeTuka 2. Onepauunm Hag HEYETKMMIN YnCriaMu.
N HEYETKME (DYHKL MK 3. OCHOBHbIE NPUHLUMBI BbIYUCHIEHUS (PYHKLUMIA HEYETKMX
aprymeHToB.
1.3 .. 1. OCHOBHble CBOMCTBA HEYETKNX OTHOLLEHUN.
He4uéTkne oTHOLLEHUS. .
. 2. Onepauum Hag HEYETKUMN OTHOLLEHUSIMKU. Komnosnumm
BuHapHble HeuéTkne .. N
HEYETKMUX OTHOLLIEHUIA.
OTHOLLEHUS. .. .
3. TpaH3UTMBHbIE 3aMblKaHUSA HEYETKMX OTHOLLEHWA.
1.4 JInHrencTuyeckme 1. MoHATME NUHIBUCTUYECKON NEPEMEHHON U €€ 3HAYEHW.

nepemeHHble. basa

2. MNpeacTtaBneHve 3Ha4eHUN JIMHIBUCTUYECKON NEPEMEHHON B




3HaHUN.

BUAE HEYETKUX MHOXECTB (4ncen).

3. MogenupoBaHue NpoLeccoB ¢ HEONPEAENEHHOCTAMU C
MOMOLLBIO JIMHIBUCTUYECKNX MEPEMEHHDIX.

4. MNoHsaTre 6a3bl 3HaHMn. MeToabl dhopMrpoBaHusi 6asbl 3HAHUN.

1.5 1. HeuyéTkune nornyeckme nepemeHHble U X 3Ha4YeHus.
HeuéTkasa noruka 2. BbluMcneHune normyeckmx onepaumm Hag He4YETKUMHn
nepemeHHbIMU. [ocTpoeHne Tabnuy UCTUHHOCTMW.
1.6 .. 1. OnucaHne HeonpeaenéHHOCTEN 00bEKTa C MOMOLLbIO
OCHOBHbIE NMPUEMBI . -
TNIMHIBUCTUYECKUX MEPEMEHHbBIX U HEYETKUX UX 3HAYEHUN.
MOZAENMPOBaHNsI o
2.dopmumpoBaHmne 6asbl 3HaAHWIA.
npoLLeccoB c .
.. 3. MeToabl NOCTPOEHU HEYETKOro BbIBOAA HA OCHOBE Hasbl
HeonpeaenéHHOCTAMU o
3HaHUN.
2. llabopaTopHbie 3aHATUS
2.1 Teopusi HEYETKMX 1. OnpegeneHne OTHOLLEHU MeXAY HEYETKMMN MHOXECTBaMU.
MHOXECTB. 2. BblumucneHvne 3HadyeHn onepauunin ¢ HEYETKMMUN MHOXECTBaMMU.
2.2 1. BoinonHeHne apudmMeTU4eCcKMX onepauun Hag HeYETKMMHN
HeuéTkasn apudpmeTuka yncrnamum a-ypoBHEBbLIM METOAOM 1 OBO0BLLEHHBIM METOAOM.
N HEYETKME (DYHKL MM 2.MpnbnuxéHHble BblYUCIEHNS (PYHKUMIA C HEYETKUMN 3HAYEHUAMU
apryMmeHTOB.
2.3 . 1. BbisiBNeHne CBOMCTB BUHAPHBLIX OTHOLLIEHWIA.
HeuéTkme oTHOLLEHUS. N .
. 2. BblumMcneHne KoMno3nLun ANCKPETHLIX OMHAPHBIX OTHOLLEHUIA.
BuHapHble HeuéTKNne .
3. MNMocTpoeHune TpaH3UTUBHbLIX 3aMblKaHUA ANCKPETHbLIX BMHAaPHbIX
OTHOLLIEHMS. 4
OTHOLLIEHUA.
24 JInHrBncTuyeckune .
1. BbIGOp NMHIBUCTUYECKUX NEPEMEHHbIX NS NPpeabsABNEHHON
nepemeHHble. basa N
N 3a[aun 1 onmcaHme ux 3Ha4YeHun.
3HaHWN.
2.5 1. Bbluncnenme nornyeckom popmysnbl No 3HA4YEHUSIM HEYETKMNX
i nepeMeHHbIX, CoAepXKaLLMXcs B HEN.
HeuéTkas normka M o
2. MNocTpoeHne Tabnuy UICTUHHOCTEN NS NTOTMYECKNX BblPaXKeHUN C
HEYETKMMU 3HAYEHUAMMU JTIOTMYECKMX NEPEMEHHBIX.
2.6 1. OnncaHne HeonpeaenéHHOCTEN 00bEKTa C MOMOLLbIO

OcHoBHbIe NpUémbl
MOZenMpoBaHust
NpoLEeccoB ¢
HeonpeaenéHHOCTAMM

FNIMHTBUCTMYECKUX NMEPEMEHHBIX U HEYETKNX NX 3HAYEHUN.
2.®opmupoBaHue 6asbl 3HaHWN.

3. BbIbop 1 NpumeHeHVe MeToda NOCTPOEeHNS HEYETKOrO BbIBOAA
Ha ocHoBe 6a3sbl 3HaHUN.

13.2. Tembl (pasgenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue TemMbl CamMocTosTenLnas

n/n (pasgena) gucumnnumHel Jlekumm | MNpaktnyeckne | JlabopaTopHbie pa6oTa Bcero

1 | Teopust HEYETKMX MHOXECTB. 9 6 9 24

5 Heq'éTKaﬂ apudgmeTnka un 9 6 9 o4
HEeYETKNe PyHKLMM
HeuéTkme oTHOLIEHUS.

3 | BuHapHble HeuéTkMe 9 6 9 24
OTHOLLEHMS.

4 ﬂVIHFBVICTI/IH?CKI/Ie nepemMeHHbIe. 9 6 9 o4
basa 3HaHun.
HeyvéTtkas noruka 9 6 9 24
OcHoBHbIE NPUEMBI

6 | MogenupoBaHMsA NPOLLECCOB C 9 6 9 24
HeonpeaenéHHOoCTAMU
Wtoro: 54 36 54 144

14. MeTogn4yeckne ykasaHusa Ans obyvarowmxcs No 0CBOEHUIO AUCLUNIINHbI
B npouecce npenogaBaHus AUCLUUNINHBI UICNONb3YOTCS TakMe BUabl y4ebHOM paboThbl,
KaK nekumm, nabopaTopHble 3aHATUSA, a TaKkKe pasnnyHble BUObl CAMOCTOATENBHON paboThl




obyyvaromxca. Ha nekuusax pacckasbiBaeTcs TEOpETUYECKUIN MaTepuar, Ha nabopaTopHbIX
3aHATUAX peLuarTcsa NpUMepbl N0 TEOPETUYECKOMY MaTepuany, NPoYnUTaHHOMY Ha NeKunax.

Mpun n3yyeHun kypca «He4véTtkasa normka» oby4varowmmcs cnegyeT BHAMATENbHO
CrnywaTtb U KOHCNEKTMPOBaTb MaTtepuarn, nsnaraembli Ha ayauTOPHbIX 3aHATMAX. [Anga ero
NOHUMaHNA N KAYECTBEHHOIO YCBOEHNSA peKOMEHAYeTCs:

1. nocne Kaxaon nekumm nogpobHo pasobpaTb NPOYUTaHHbBIN TEOPETUYECKUI MaTepuarn,
Bbly4MTb BCE onpeaeneHns n opMynmpoBk/M TeopeM, pasobpaTtb NpMMepbl, peLleHHbIe Ha
nekunun. MNepen cnepytowien nekunm obsa3atenbHO NOBTOPUTL MaTepuan NpeabiayLen nekumm;

2. nepeq nabopaTopHbIM 3aHATUEM NOBTOPUTL NEKUMOHHBLIN MaTepuan. Nocne
nabopaTopHOro 3aHATUS eLle pa3 pa3obpaTb peLleHHbIe Ha 3TOM 3aHATUN NPUMeEPbI, Nocne
3TOro NPUCTYNUTb K BbINOSTHEHWIO JOMAaLUHEro 3agaHus. Ecnv npu pelweHnn npumepos,
3aflaHHbIX Ha [OM, BO3HUKHYT BOMpPOCHl, 06s3aTeNnbHO 3a4aTh Ha crneayoLlem nabopatopHoM
3aHATUM NpenogaBaTento;

3. aKTMBHO UCMOMb30BaTb PEKOMEHOOBAHHYIO NMTepaTypy No ANCUUNIIMHE B NpoLecce
paboTbl Haa nyHkTammn 1 1 2.

Bce BbINoNHAeMble CTyaeHTaMM CaMOCTOSTENbHO 3afaHus (BbINOSTHEHWE KOHTPOSIbHbIX
paboT) noanexaT nocregylowen npoBepke npenogasaTenemM. Pesynbratbl TekyLmX
aTTecTauumn yunTbIBalOTCS Npenogasartenem npy NnpoBeLeHun NPOMEXYTOYHON aTTecTauum.

B cnyyae HeobxogumocTM nepexoga Ha  AUCTAHUMOHHBIA  pexuMM  0By4yeHus
ncnosnb3yeTcd 9JTIEKTPOHHbLIN KypcC «HeyuéTkoe MoJenunpoBaHue» (URL:
https://edu.vsu.ru/course/view.php?id=31863) Ha nopTane «ONeKTPOHHbIN YHUBEpCUTET BI'Y».

15. lNepeyeHb OCHOBHOMW WU [OOMNONHUTENbLHOW nUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbBIX ANl OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McToYHUMK

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

J1.K. KoHblwesa, [1.M. Hazapoe OcHOBbI TEOpUN HEYETKMX MHOXECTB. Y4ebHoe nocobue ans

2 6akanaspoB u cneunanuctos. MUTEP. 2011.192 c.

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

Kpyrnos, Bnagnmup BacunbeBuy. HeueTkas norvka n UCKyCCTBEHHbIE HENPOHHbIE ceTw : Y4eb. Mocobure

3 ans ctya. Bysos, 06yy. Mo cneunansHocTy «Mpuknag. NHdopmaTtuka (no o6n.)» / B. B. Kpyrnos, M. U.
Onwn, P. 0. NonyHoB .— M. : duamatnut, 2001 .— 224 c. : un. — ISBN 5-94052-027-8 : 60.00

6) gononHuTenbHasa nNuTeparypa:
Ne n/n McTOYHMK

4 KodmaH, ApHonbg. BeegeHue B Teoputo HedeTknx MHoxecTs / A. KodmaH ; Mep. ¢ ¢p. B. B.
KysbMuHa; MNog pea. C. WN. TpaskuHa .— M. : Pagmo v cBasb, 1982 .— 431, [1] c.

B)vHpopMaUmnoHHbIe 3NeEKTPOHHO-006pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc
O sA3blke TEOPMUN HEYETKNX MHOXECTB /OMNbIT ONMUCAHNSA OCHOBHbIX NMOHATUI/ [QNEKTPOHHbIN

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

6 MaknuH H. HeveTkasn noruka — matemaTn4eckme OCHOBbI.
http://www.basegroup.ru/library/analysis/fuzzylogic/math/

7 LWtosba C.[l. BBeaeHue B TEOPUIO HEYETKNX MHOXECTB U HEYETKYHO ITOTUIKY.

http://matlab.exponenta.ru/fuzzylogic/book1/index.php

16. MNMepeyeHb y4eOHO-MeTOaQNUYECKOrO obecneyvyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n NcToYHmMK
1. J1.K. KoHbiweBa, .M. Hazapos OcHOBbI TEOPUN HEYETKMX MHOXECTB. Y4ebHoe nocobue ans



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
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

6akanaspos 1 cneunanuctos. NMATEP. 2011.192 c.

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

Kpyrnos, Bnagumup BacunbeBu4. HeueTkas normka n MCKyCCTBEHHbIE HEVPOHHbIE CETY :

> Yyeb. nocobue anga ctya. By3oB, 00y4. no cneyunansHocTh "Tpuknag. nHgopmatuka (no obn.)" /
' B. B. Kpyrnos, M. . [inn, P. 1O. NonyHoB .— M. : ®uamatnut, 2001 .— 224 c. : un. — ISBN 5-
94052-027-8 : 60.00

3 O a3blke TEOPUN HEYETKMX MHOXKECTB /OMNbIT ONUCAHUS OCHOBHbIX MOHATUIA/ [ONEKTPOHHbIN

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

KyauHos, KO. N.HeueTkoe mogenupoBaHue 1 ynpaBneHne B TEXHUYECKMX CUCTeMax

4 [OnekTponHbi pecypc] / KyamnHos FO. U, MaweHko ®. ®., KyauHos W. 1O., MNMaweHko A. ®.3-e

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

17. OOpas3oBaTefnibHble TEXHONOrMU, MUCNOoNb3yeMble MNpu peanusauum y4eOGHOMU
AUCLUMNINUHBLI, BKNOYasi AUCTaHUUOHHble obOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe oby4YeHue):

Mpn peanu3auum  OUCUMNAMHBLI  UCNONBL3YOTCA  criegytowme  obpasoBaTernbHble
TEXHONOMNN: NIOrMYECKOe MOCTPOEHME OUCLMMNINHBI, YCTAHOBIEHNE MEXNPEeOMETHbIX CBA3EN,
o603Ha4yeHne TeopeTU4eckoro W MpPakTU4EeCKOro KOMMOHEHTOB B Yy4ebGHOM Martepuane,
aKTyanumsaumsi JfMYHOro n  y4ebHO-MPOdEeCCUOHANbHOrO oOnbiTa OOy4YalrLWMXCS, BKIOYEHNE
3N1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTesfbHbIX TEXHOMOIMMN.

B npakTuyeckonm yactu Kypca ucnosnb3yeTcs CTaHAapTHOE COBPEMEHHOE MPOrpamMmHOe
obecneyeHne NepcoHanbHOro KOMnbloTEpPa.

B uyactm ocCBoeHMss maTtepuana  NEKUMOHHbIX U NabopaToOpHbIX  3aHATUMN,
CaMOCTOATENBbHOM paboTbl NO OTAENbHLIM pa3genam AUCUUNIIMHDBI, MPOXOXAEHUA TeKyLlen n
NMPOMEXYTOYHOM aTTecTalmMn MOXET NPUMEHATLCS ANEKTPOHHOE ObydYeHMe U OUCTAHUMOHHbIE
obGpasoBaTenbHble TEXHOMOIMKU, B YaCTHOCTU, SNEKTPOHHbIN Kypc « Heyémkoe modenuposaHue»
(URL: https://edu.vsu.ru/course/view.php?id=31863) Ha noptane «3NEeKTPOHHbIN YHUBEPCUTET
Blry».

18. MaTepnanbHoO-TeEXHU4YECKOe obecneyeHme ANCLUUNIIUHDI:
YyebHasa ayautopusi AN NpOBedeHUst 3aHATUA JNIEeKLMOHHOIO U CEMWHAPCKOro Tuna,
TeKyLero KOHTPOnsi U1 NPOMEXYTOYHOM aTTecTaumm; cneumanmampoBaHHasa mebernb

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

MopAOoK OLEHKN 0CBOEHMS 0By4atowmummcsa y4ebHoro mateprana onpeaenseTcs
coep)XaHUeM crieayoLmx pa3aenos AUCLUUMIUHBI:

No HavmeHoBaHue K WHankaTop(bl)
o oMneTeH
a/n pasgena QUCUMNvHbI () OOCTUXEHNs OueHouHble cpeacTBa
(moayns) KOMMeTeHUmMmn
Teopust HEYETKMX OrliK-1.2.1,
1 MHOXECTB. OrllK-1.2.2, KoHTponbHas pabota Ne1
' OrK-1.2.4,
OlK-1.2.7,
5 HeuéTkas apndpmeTnka OrliK-1.2.7, KoHTponbHasa pabota Ne1
" | n HeyéTKMe pyHKUMK
[o]
5 Ej:ggmleeogggéﬂi:gﬂ. OMK-1.2.7, KoHTponbHasa pabota Ne1
' OrK-1.2
OTHOLLEHMS.
JInHrBucTUYECKME OrK-1.2.4, KoHTporibHas paGoTa Ne2
4, nepemeHHble. basa OrlK-1.2.5, -
3HaHWN. OlK-1.2.6,
5. | Heuétkasa noruka OrllK-1.2.8, KonTpontHas paGota Ne2
6 OcHoBHbIE NPUEMBI Or1K-1.2.9, KoHTponbHas pabota Ne2
) MOAEeNnMpoBaHus OrK-1.2.10,




HaunmeHoBaHve UHamnkaTop(bl)
No KomneTeH
/n pasgena QUCUMnimnHbI unsi(n) OOCTMXKEHNS OueHouHble cpeacTBa
(mogyns) KOMMNEeTEeHL MM
npoLLeccoB ¢
HeonpeaenéHHOCTAMM
lMpomexyTouHasa aTTectaums MepeveHb BONPOCOB K 9K3aMeHy
dopma KOHTPOns — 9K3aMeH

20 TunoBble OLEHOYHbLIE cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1 TeKyLwMI KOHTPONb yCNeBaeMoCTH

Tekyllas aTTectaumsa NpoBOAMTCHA B (hOPME KOHTPOMbHbIX paboT, coaep)kaHne KOTOopbIX
npueegeHo Hmwxe. B xoge KoHTponbHoW paboTbl oby4vatowemycs Boigaetca KMM ¢ nepedyHem
TeopeTn4ecKnx BOMPOCOB W MpaKTUYEeCKUX 3adaHuin. B xoge BbINOMHEHUS 3aJaHUn Henb3s
nonb3oBaTbCA cpeacTBaMu CBA3M (BKMwYaa ceTb WMHTepHeT) v nobbiMu  nNevyaTHbIMU
Martepuanamm, orpaHudeHne no spemeHn — 90 acTPOHOMUYECKUX MUHYT.

Mpy Tekyllem KOHTpoOre YpOBEHb OCBOEHUA Yy4YebHOW AUCUMMAMHBI U CTEeneHb
C(POPMMPOBAHHOCTN  KOMMETEHUUN OMNpedenisaoTCa  OUEHKaMU  «OTSIMYHO», «XOPOLUOY»,
«yOOBMNETBOPUTENBHO» U «HE YAOBNETBOPUTEITbHOY.

KoHTponbHasa paboTta Ne 1
1) YTo Ha3bIBaOT BLICOTON HEYETKOrO MHOXeCTBa? Kakoe HeYETKOe MHOXECTBO Ha3sblBatoT
HOpMarsbHbIM, a Kakoe cybHoOpMarbHbIM?
2) BuHapHOe HeYéTkoe OTHOLLEHME C KaKnMK CBOMCTBaAMM Ha3bIBaOT Npeanopsgkom?

3) [Inst HeYETKMX Yncen X, U X, BBIYUCIUTL 3HAYEHUS apUdMETUHECKUX onepaumnin X, + X,

X —X,, XX, X:%, X, nCronb3ys «-ypoBHEBbI NPUHLMM, €Cru 3TV Y1cra
XapaKTepu3yoTcs, Hanpumep, crneaylowmMy dyHKLUMSAMI NPUHAANEXHOCTEN:

0 npu x<1um x>6, 0 npu x <3 um x>8,

x—1 npu xell, 2],

e (X)=31 npu x €[2, 4], up, (x)=
1 npu xel5, 6],

-3 npu xe[3, 5],

—X npu xe[4, 6],

7—x npu xe[7, 8].

KoHTponbHasa pa6oTta Ne 2
1) Yto Has3bIBalOT TEPMOM, aTOMapPHbLIM TEPMOM, COCTaBHbIM TEPMOM B HEYETKOWN NOrNKE?
2) B 4ém pasnuyne cMHTaKCU4eCcKoro 1 cemaHTU4Yeckoro npasun?

3) MoctpouTtb TabnNUuy NCTUHHOCTKN POpPMYIbI xv()_//\)?) ANA HEYETKNX NTOrMYECKNX
NnepemMeHHbIX x, y.

Mpn npoBepke KOHTPOSbHbIX paboT crieayeT NpuaepXKMBaTbCsl COOTHOLLEHUIO KPUTEPUEB
N WKanbl oueHMBaHus pe3ynbTaToB 06yYyeHusi, MOKa3aHHbIX B criegytowen tabnuue:
YpoBeHb
KpuTepumn oLeHnBaHusa KOMNeTeHUUN cchopmupoBaHH | LLlkana oueHok
ocTn
KoMneTeHummn
Obyvalowmnca npv  BbIMNOMTHEHUN  KOHTPONbHOM paboTbl B | MOBbILEHHbIN «OTnU4YHO»
NOSIHOM Mepe NPOAEMOHCTPUPOBaN BriafeHue TEeOpPeTUYECKUM | YPOBEHb
maTepuanomM AaHHOro Kypca, CnocobeH MnmcTpupoBaTth OTBET
npuMepamMmu, NPUMEHSITb TEOpPeTUYEeCKUEe 3HaHUA ANS pelueHus
NpakTU4eCcknx 3agad




OTBeT oObOyvaroweroca He B MOMHOW Mepe COOTBETCTBYHOT | Ba3oBbin «XopoLuo»
TeopeTnyYeCKUm Bonpocam KM. HepocTtaToyHO | ypoBeHb
NPOAEMOHCTPMPOBAHO BriafeHne 3HaHUSMU TeopeTU4eCcKoro
MaTepvana B pelleHMM  3ajayax ~ unM - JonyuleHbl
He3Ha4YnTenbHble OLWNBKM B O6OCHOBAHWM LLArOB peLUeHus.
Obyvalowmnca pan HenonHble OTBETbl Ha TeopeTudeckue | MoporoBbin «YposneTsopu-
BOMPOCHI. lMpoaemoHcTpupoBan YacTUYHble 3HaHUS | ypoBEHb TENbHO»
TeopeTMyeckoro martepuwana, unu He ymeeT NPUMEHUTbL ero B
peLleHnn 3a4a4n, oNyCcKaeT CyLeCTBEeHHbIE OLMOKH.

Ob6yuatowuiica aan He NpaBurbHbIE OTBETbI HA TeopeTuveckme | — «He
Bonpocbl KMM, aeMoHCTpupyeT OTpbIBOYHbIE, (DparMeHTapHble yaoBneTBopuTe
3HaHWs1, JonyckaeT rpybble oLMGKM. NbHO»

20.2 NMpomexyTouyHasa aTrecTaums

lMpomexyToyHaa aTtTectaumsa B 9-OM cemecTpe Mo AUCUMUMNIMHE OCYLLEeCTBNSAETCS B
dopme cobecenoBaHMsi NO 9K3AaMEHALMOHHbIM OuNeTaMm C MOMOLLBI HMXE NPUBEOEHHbIX
OLIEHOYHbLIX CpeacTB (MepeyvyeHb BOMPOCOB K 3k3aMeHy). B Ouner BknodarTca Aga
TeopeTU4eckmx Bonpoca.

lMepe4yeHb BONPOCOB K 3K3aMeHY
1. OnpegeneHne HeYETKUX MHOXECTB, OTHOLLEHUIN MeXOYy HEYETKUMN MHOXECTBaMK, onepaumm
Hag HEYETKMMN MHOXECTBaAMU, XapaKTEPUCTUKN HEYETKMX MHOXECTB.
2. OnpegeneHune 3Ha4eHn PyHKUNN OT HEYETKNX apryMeHTOB MO npuHumnny odobuweHna (3aae)
N a-ypOBHEBOMY NMPUHLNNY, HEYETKAA apnudmeTuka.
3. OnpegeneHne HEYETKNX BUHAPHbBIX OTHOLLUEHUI 1 onepauu ¢ HUMKU, KOMNO3ULIMKN HEYETKNX
OTHOLLEHUN N NX cBoncTBa. HeuéTkne apumeTnyeckme onepaunu.
4. HeuyéTkue rpadobl 1 OTHOLLEHMS.
5. CBoncTBa HEYETKUX OTHOLLEHUIA.
6. Tvnbl TPAH3UTUBHOIO 3aMblKaHMUA.
7. JINHrBucTnyeckne nepemMeHHble U Ux 3Ha4YeHus.
8. Jlormyeckne nepemeHHble, BblYUCIEHME NIOTMYECKMX Onepauuni No 3Ha4eHMUsIM FIOrMYecKnx
nepeMeHHbIX.
9. MNocTpoeHne Tabnny, UCTUHHOCTU NOrMYeCcKnX oopmysn.
10. Basbl 3HaHMM N NPUHLUMNBI UX OPMUPOBAHUS.
11. HeueTkme norndeckmne perynatopbl U UX NPUNOXKEHUS.
12. A3Bne4vyeHne HevyeTKknX AaHHbIX N 3HAHUN.
13. OcHOBHblE METOAbI IOrMYECKOro BbIBOAA.
14. OCHOBHbIE 3Tarbl MOAENMPOBaHUS Npouecca ¢ HeonpeaeEHHOCTSAMM.

[ns oueHnBaHnA pesynbTaToB 00y4YEHNA Ha 9K3aMeHe UCMONb3YHTCSH crieayloume
nokasarenu:

1) 3HaHMEe TeopeTNYECKNX OCHOB;

2) ymeHue pellaTtb 3agauu;

3) ymeHue paboTaTb C anroputmamMm MeToaoB U MHPOPMAaLMOHHBIMU PeCYypCaMU;

4) ycnewHoe NpoxoxaeHue TekyLlen attectaumn.

[ns oueHMBaHMA pe3ynbTaToB dK3aMeHa UCMONb3YeTCs WkKasa: «OTNINYHOY», «XOPOLLIOY,
«YOOBNETBOPUTENBHOY», «HE YOBNETBOPUTENBHOY.

COoOTHOLLEHWNE NokasaTenewn, KpUTEPUEB U LLKarbl OLLEHUBaHNS pPe3ynbTaToB 00y4YeHus
nokasaHbl B cnegyollen Tabnuue:

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin ccopmmpoBaH | LLkana oueHoK
HOCTM

KOMMeTeHLUun




[MonHoe cooTBeTCTBME 0OYyYaOLWNMCA BCEM MoBbIWweHHbI | «OTAUYHO»
nepeyYncrneHHbIM nokasaTensm no Kaxaomy M3 BONPOCOB KOHTPOSBHO- | YPOBEHb
N3MepuTENBHOTO Matepuana.

OO6yvaowuiics B MOMHOM Mepe BnageeT MNOHATUAHBLIM annapaTom
AaHHoW obnactM Hayku (TeopeTMyecKMMM OCHOBaMu OWUCLMMIUHGI),
crnocobeH WNNIOCTPUPOBaTbL  OTBET  MpUMepaMu, MPUMEHSTb
TeopeTMYeckue 3HaHWS AN peLleHus NpakTu4eckux 3agad B obnactu
Kypca, CTygeHT yMeeT paboTatb C pasfUYHbIMU MCTOYHMKaMu
Hay4yHoW uHdOpMaUMK, rpamMoOTHO U MPaBUIbLHO MpeacTaBnsieT CBOU
pesynbTaTthl, NpaBubHO 0TBeYaeT Ha Bonpockl KUM

HecooTBeTcTBME OTBeTa oby4varoLlerocs ogHOMYy M3 nepedncneHHbix | basosbin «XopoLLo»
Bbllle nokasateneh (K OOHOMY M3 BOMPOCOB  KOHTPOIBbHO- | YPOBEHb
N3MepPUTENBLHOIO mMaTtepuana) " npaBunbHbIN ~ OTBET  Ha
OOMNOMHUTENbHBIM BONPOC B Npeaenax nporpaMmmsl.

nnm

HecootBeTcTBMe oTBeTa oOOyvawouweroca nwobbiM  OBYM 13
nepeyvrcrneHHbIX Nokasartenen (MMbo ABym K OAHOMY Bomnpocy, mbo no
OOHOMY K  KaXgomy  BOMPOCY  KOHTPOJIbHO-M3MEPUTENBHOIO
MaTepuana) U npaBuribHble OTBEThI HA [Ba AOMONTHUTENbHBLIX BOMpoca
B Npefenax nporpamMmbi.

HecooTtBeTctBMEe oTBeTa obyvatwouweroca nwobbiM  aByM 13 | [Noporosbin «YpgosneTsopu-
nepeyvyncrieHHbIX nokasarenemn n Hel'lpaBI/IJ'IbeIVI oTBeT Ha | ypoOBeHb TeINTIbHO»
AOMNONHUTENBHBIN BOMPOC B Npeaenax nporpaMmbl.

nnn

HecooTBeTcTBME OoTBETa o6yqarou.|.er00ﬂ nobbim TpEemM n3
nepeyncrieHHbIX nokasarenen (B pa3sIn4HbIX KOMOUHaUUSAX Mo
OTHOLUEHWUIO K BONpPOCaM KOHTPOJIbHO-N3MepUTesibHOIro MaTepmana).

HecooTtBeTcTBME OTBETa Obyuvatowerocsi MobbIM U3 NEPEUNCNEHHBIX | — «He
nokasareneu (B pasnuyHbiX KOMOMHALMSAX NO OTHOLLEHMIO K BOMPOCaM yAOBMneTBOpUTE
KOHTPOIbHO-N3MEPUTENBHOIrO MaTepuana). NbHOY»

20.3 ®doHA OUEHOYHbIX cpeacTB C(HPOPMMPOBAHHOCTM KOMMETEHUMU CTYAEHTOB,
peKkoMeHAyeMbIn Ans NpoBeAeHUA AUMAarHOCTUYEeCKUX paboTt

1) 3aKkpbIThlie 3aJaHug (TECTOBbLIE, CPEeAHUN YPOBEHb CIOXHOCTU):

1. BepHo nun, 4to HeuéTkoe MmHoxecTBo A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12
ABNAETCA HOPMarbHbIM?

OTBeT: HeBEpPHO.

PelwweHune. Y HopmManbHOro MHOXeCTBa BbiCOTa (B AUCKPETHOM Crlyvae - MakcmaribHoe
3HaveHve PYHKUMU NPUHAONIEeXHOCTN) paBHa eanHuue. [laHHoe MHOXeCTBO ABNSETCH
cyBGHOpMarnbHbIM.

2. BepHo nu, 4T0 06beanHeHne (max) HEYETKOro MHOXeCTBa CO CBOUM AOMOMHEHUEM
coBnagaeT C YyHMBepcanbHbIM MHOXECTBOM?

OTBeT: HeBEpPHO.

PelweHune. Hanpumep, Ha yHuBepcansHoM MHoxecTBe U = {a, b} HEYETKOe MHOXECTBO

A=0,6/a+0,3/b, ero pononHenne A=0,4/a+0,7/b, a nx o6beanHeHNE

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

3. BepHo nu, 4To nepeceyeHne (Min) HEYETKOro MHOXECTBa CO CBOUM [OMNOSIHEHMEM PaBHO
NMyCcTOMY MHOXeCTBY?

OTBeT: HEBEPHO.



PelueHuve. Hanpumep, Ha yHuBepcanbHOM MHoxecTee U = {a, b} HEYETKOE MHOXXECTBO

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

Al 4=0,4/a+03/b=J.
4. [Ina He4yéTKoro uncna A, 3agaHHoro pyHKUMen NpMHaanexXHocTu

0 mpux <1 nnum x > 6,

A(x) = xT—l mpu 1<x <4, BEPHO NN, 4TO Ays = [2.5, 5]?

mpu4<x<6

OTBeT: BepHoO.
Pewenue. na x € A05 . 3Ha4YeHNs PYHKUUM NPUHAANEXHOCTU AOSMKHbI OblTb HE MeHbLue 0.5,

T.e. XT_lzo.S,omyp,a x>25,u 6—x

>0.5, otkyga x<5.

5. BepHO Ny, YTO CyMMa OBYX HEYETKUX TPeYronbHbIX Yncen A = {1, 4, 6} nB= {3, 5, 7} TOXE
ABNSAETCA HEYETKMM TPEYrorbHbIM YACIIOM U BblpaXaeTcs TPOWKOW Yncen

(4+B)={4,9,13}2

OTBeT: BepHoO.

PeleHune. MNockonbKy OyHKLMM NPUHAONEXHOCTN HEYETKNX TPEYroSibHbIX YACEN — KYCOYHO-
NNHENHbIE, TO NPWU UX CIIOXEHUU, TOXE NOSTy4aeTCHa KyCOYHO-NMHENHAA PyHKUMSA, Ans
ONUCaHUA KOTOPOM AOCTAaTOYHO BbIMUCIEHUIA CyMMbI B YITIOBbIX TOYKaX.

6. BepHo nu, 4TO BbICOTa HeYETKoro MHoxectea A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12
paBHa 0,97

OTBeT: BepHoO.

PeweHune. BbiCOTON HEYETKOrO MHOXECTBA Ha3blBalOT HAaMboMbLLEe 3HaYeHne ero (oyHKLUK
npuHagnexdHocTten. [1na aHHOro MHOXecTBa 3TOT Makcumym paseH 0,9.

7. BepHo nu, 4to HOoCcUTEnem HevéTkoro MHoxecTBa A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12
ABnsieTca YETKOEe MHOXeCTBO {3, 5, 6, 7, 9, 12}?

OTBeT: BepHo.

PeweHne. Hocntenb HEYETKOrO MHOXECTBA BKOYAET B Ce0S1 BCE TE€ 3MEMEHTbI, AN KOTOPbIX
yHKUMA NpUHAANEXHOCTEN MMEET 3HaveHust bonblume Hyns. [1ns gaHHOro MHOXeCTBa 3To
anemeHTbl 3, 5,6, 7, 9, 12.

8. BepHo nu, 4TO Npom3BeaeHne ABYyX HEYETKMX TPEYrOfbHbIX YMCEN SABMAETCA HEYETKUM
TPEYrosibHbIM YMCIIOM.

OTBeT: HeBEpPHO.

PeweHne. Hanpumep, nponsseneHne Ymcna ¢ PyHKUNAMN NpuHaLnexxHocTemn

0 mpux<0 nmm x> 2,
A(x) ={x nmpu0<x<1, camo Ha cebsi UMeeT OYHKUMIO NMPUHaAIEXHOCTEN
2—x mpu 1<x<2
0 mpux<0 unux=>4,

A (x)= Jx mpu0<x<l, , He COOTBETCTBYIOLLIEE TPEYrONIbHOMY HEYETKOMY YMCTTY.
2—Jx npu 1<x<4
A4, = [a, 2— a], nosaTomy Aj = [az, (2 - a)z] C MOMOLLbIO BbIYUCIIEHMS OBPaTHBIX PYHKLNIA

< 2
M3 A’ nerko nony4yaeTcsi BolpaXkeHue (yHKLMM NpuHaanexHocten A (x)



0,2 0,3

9. BepHo nu1, 4to BUHapHOE HeYETKOe OTHOLLEHME C MaTpuLen (O L o2
2 9

j ABNAETCA

TPaH3UTUBHbBIM?
OtBeT: BepHO
PeweHne. Belumcnne matpuly BTOPOM CTENEHN OTHOLLEHUS C NOMOLLLIO onepaumin min, max,

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

OTBeT: HeBEpPHO.

Pewenne. (pAp)v(DAgAg)= max{min{p, P}, min{p, g, cj}} W NPy 3a4aHHOM
COOTHOLLIEHNM [IOTMYECKNX NEPEMEHHBIX PABHO 7 .

noJiyuymm ( ], YTO roBOPUT O TPAH3UTUBHOCTU OTHOLLUEHUA.

11. BepHo nu paBeHCTBO (p A P)V(PAGAG)=F,ecnm p<G<q<p?

OTBeT: BepHo.

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

12. BepHo nu paBeHCTBO (p A P)V(PAGAG)=p,ecnu §<p< p<q?

OTBeT: HeBEpPHO.

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

13. BepHo nu paBeHCcTBO (p A P)V(PAGAG)=p,ecnm §< p<p<q?

OTBeT: BepHo.

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

2) OTKpbITbIE 3adaHNgA (TECTOBbLIE, NOBbILWEHHbLIN YPOBEHb CITOXHOCTU):

1. [JaHo HeuyéTkoe MHoxecTBO A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12. Kakoe no c4éTy n3
NnepeyYncneHHbIX HXKE MHOXECTB ABMSIETCS €ro HeCYLLIMM 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.

PelwweHune. CornacHo onpegeneHunto HecyLee MHOXECTBO COCTOUT U3 3NeMEHTOB, (PYHKLUMK
NPUHALMNEXHOCTN KOTOPbIX K HEYETKOMY MHOXECTBY OOnbLUE HynS.

2. Ckonbko ToYek nepexopa y Heyétkoro MHoxectea A=0,1/3+0,3/5+0,5/6+1/7+0,5/9+0,3/12.
OrtBer: 2.

PelweHune. Toukon nepexona ABNAETCA 3MIEMEHT, AN KOTOPOro yHKUMSA NPUHAANEXHOCTH
HEeYETKOMY MHOXecTBY paBHa 0,5.

3. KoTopoe 13 nepeumncrneHHbIX HEYETKUX MHOXECTB

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

2) AHopM=é/3+%/5+§/6+1/7+§/9+%/12;
5.1

3 A =1/7+2/9+-/12
9 3

HOpPM



saBngeTcsa HopMmuposaHHbIM MHOXecTBoM A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/127
OrtBer: 2.

PewweHue. MNpn HOpMupoBaHUM MHOXeCTBa (DYHKLMM NPUHALNEXHOCTEN BCEX AIEMEHTOB
AEeNATCA Ha BbICOTY MHOXeECTBa, paBHyto Ans 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?

Ortger: 1.

Pewenune. [Inga BolumcneHuns dyHkumn npuHagnexHocten CON(A) BO3BOAAT B KBaapaT CTENEHU
NPUHaANEXHOCTEN 3NIEMEHTOB 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?

OTBerT: 2.

PelweHve. [ins BbiumMcnennsa yHkUMn npuHagnexHocten DIL(A) nssnekaroT KopeHb
KBagpaTHbIN U3 NPUHALANEXHOCTEN 3NIEMEHTOB MHOXeCTBa A.

6. Yemy paBeH MHOEKC HEYETKOCTU NO MeTpUKe XeMMUHra Anst MHOXeCTB A =
0,3/1+0,5/2+0,2/3+0,7/4+0,6/5

OTBerT: 0,68.

Peuienve. Boluncnium Grimkaiiuee K A 4ETKOE MHOXECTBO A=0/1+0/2+0/3+1/4+1/5 v 3aTem

MHOEKC No MeTpuke XeMMuHra z(|0 3_0|_|_
5 b

0,50+

0,2-0]+

0,7-1]+

0,6-1/)=0,68-

7. YemMy paBeH MHAOEKC HEYETKOCTM NO MeTpuke EBkNuaa ans MHoxecTB A =
0,3/1+0,5/2+0,2/3+0,7/4+0,6/5 c okpyrneHmem Jo COTOro 3Haka?

OTBeT: 0,71.

PeweHnue. Bbluncnum bnuxanwee kK A YHETKOE MHOXECTBO Ay=0/1+0/2+0/3+1/4+1/5 v 3aTem

MHABKC N0 MeTpuke EBKMAA %\/(0,3-0)2+(0,5-0)2+(0,2-0)2+(0,7-1)2+(O,6-1)2 ~0,71.

8. KoTopoe 13 mHOXecTB

1) A1 B=0,2/a+0,6/b6+0,9/d+0,2/e;
2) A1 B=0,2/a+0,6/b+0,5/¢c+0,9/d+0,2/e¢;
3) Al B=0,2/a+0,6/b+0,5/¢c+0,9/d+0,2/ f

saBngeTca nepecedeHnem no 3age Heve€Tknx 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.

OTseT: 1.

PeweHne. CTeneHb NpuHaONEXXHOCTUN 3fiEMEHTa NEPeCceYeHnto paBHa MMHUMYMY U3 CTEMNEHEN
NPUHAANEXHOCTEN 3TOr0 3NIeMeHTa HEYETKMM MHOXECTBAM, Y4acCTBYHOLLUX B NepeceyeHunm.
Ecnn anemMeHT He yka3aH B MHOXECTBE, 3HaUYUT OH MMEET HYINEBYH CTEMNEHb MPUHAOIIEXHOCTH
3TOMY MHOXECTBY.

9. KoTopoe 13 MHOXecTB

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

aBnsieTcsa oobeanHeHnem no 3age HeyveTknx mHoxectB A = 0,2/a+ 0,7/b + 1/d + 0,2/e + 0,8/f n
B=0,4/a+0,6/b+0,5/c+0,9/d+1/e+0,5/g.



Ortger: 3.

PeweHune. CTeneHb NpUHaANEXHOCTM aNeMeHTa 06 beaUHEHNIO paBHa MakCUMyMy U3 CTeNeHemn
NPUHALNEXHOCTEN ATOr0 3rieMeHTa HEYETKMM MHOXECTBaM, Y4aCTBYHOLLUX B NepeceyeHunn.
Ecnu anemMeHT He yka3aH B MHOXeCTBe, 3Ha4YUT OH UMEeET HYNeBYIO CTeNeHb NPUHAAIEXHOCTU
3TOMY MHOXECTBY.

10. KoTopoe 13 HEYETKNX MHOXECTB

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

2)K4=0,3/1 + 0,7/3 + 0,8/7;

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

ABMSETCA pe3ynbTaToM NPUMEHEHUS onepaTopa yBeNMYeHNs HEYETKOCTH

0,3 0,7 1

K=0,7 0,5 0 |«kHeuyéTtkomy mHOXecTBYy A =0,3/1+0,7/3 +0,9/7.
0,8 0,6 0,5

OtBeT: 1.

PelweHve.

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. CKonbKko CTPOK B Tabnmue 3Ha4YeHNN PYHKLMM ABYX HEYETKMX ByneBbIX NEPEMEHHbIX?
Ortger: 8.

PeweHune. [Ina oByx HEYETKMX OYNEBbIX NEPEMEHHbIX CyLLECTBYET 8 BO3MOXHbIX Pa3fnyHbIX
OTHOLLIEHMI MeXAOY HUMU U UX OTPULLAHUSIMN:

PSq<q=<p;p<q=<q=p;
PSqSqSp;p<q<q<p;qsp<p<q;q<ps<p=<q;q<p<p<q;q<p<p=gq.

12. Kotopas n3 matpuy

0 0
1) ;
0 0]
0 0,5
2) ;
0,5 0 J
0 0,5
3) 95 b
0,5 0,5

COOTBETCTBYET TPAH3UTUBHOMY (MaKCMl/IHHOMy) 3aMbIKaHWIO 6I/IHapHOFO HEYETKOro OTHOLUEHUS

. ( 0 o,sj
BbIpaXX€HHOIro MaTpuLen ?

05 O
OTtBerT: 3.
PelwweHune. He TpygHo y6eantbecs, 4TO MaTpULbl YETHbLIX CTEMNEHEN OTHOLLEHMWS paBHbI
0,5 O . 0,5 . .
o 05/ a HEeYETHbIX - . ObbeanHeHne Bcex CTENEHEN BblipaXaeTcs MaTpuulen
9 9

nog Homepom 3.



