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1. Koo » HanmeHoBaHue HanpaBreHusi cneuuanbHocTu: 10.05.04 WHdopmaumoHHO-

aHanuTn4eckme cuctemMbl 6e3onacHoCcTn

2. Mpodunb cneunanum3auus: ABTOMaTU3aLNUA MHGOPMaLMOHHO-aHaNMTUYECKON

OeATesibHOCTHU

3. KBanudumkauusa BbinyCKHUKA: cneumanucT rno 3awmre nHgpopmaumm

4. dopma ob6y4eHus: oyHas
5. Kacheppa, oTBevyarowas 3a peanusauuio AUCUUNIIUHBI: (PYHKLMOHANBHOIO aHanuisa u

onepaTopHbIX YpaBHEHWUI

6. CocraButenb nporpammbl: bongbipeBa EneHa CepreeBHa, npenogasaTtenb,

MaTeMaTuyecknin pakynbTeT, kKadeapa PyHKUNMOHANBbHOIo aHanmMsa u onepaTopHbIX YpaBHEHUN

7. PekomeHpgoBaHa: Hay4yHO-METOOMYECKMM COBETOM MaTeMaTudeckoro dakynbreta
28.03.2024 MNMpotokon Ne 0500-03

8. YuebGHbIn roa: 2028 — 2029 CemecTp(bl): 9



9.Uenu n 3agaum y4eb6HON ANCLUUNIINHDI:

Llenu u3y4yeHusi QuCUUrniIuHbI:

- Hay4YnTb CTYAEHTOB NPUMEHATb annapaTt HeYeTKOW NOrMKU, MaTeMaTU4eCcKon NIOrmku 1
Teopun anroputMoB Ans opmanusaumm npegMmeTHon obnactun, dopMynuMpoBaTb 3agaun
NOrNMYecKoro Xxapakrepa, uccnegoBaTb CBOMCTBA JIOMMYECKUX BbIpaXXeHUW, pellaTb 3ajaudu
HEYETKOro MoAenMpoBaHNsA C NOMOLLbIO CreumnanbHOro NPorpaMmMHOro obecneyeHums.

3adayu y4ebHoU OuCUUNIUHbI:

- NU3yyeHue onpenernieHnin, CBOMCTB aKCMOMAaTUYECKMX CUCTEM U MPUEMOB paboTbl C
HAMKM, OCHOBHbIX KnaccoB dopMaribHbIX rpaMmaTMK W aBTomaToB, CnocoboB 3agaHus
dpopManbHbIX S3bIKOB, OCHOBHbIX METOA0B MOCTPOEHUA PYHKUMA NPUHAASIEXHOCTU HEYETKNX
MHOXECTB, OCHOBHbIX TUNOB HEYETKUX MOJeSeN;

- BbINOMNHATL onepauun Hag HEYETKUMM YUCTIaMU, MHOXECTBAMM U OTHOLLEHUSIMMW.

10. Mecto y4yeOGHOM AucuunMHbl B CcTpyktype OOI: gucumnnmHa «HedveTkoe
MoAenuMpoBaHMe» OTHOcUTCA K obsizatenbHon 4actu bnoka b1 cneumanusaumm Ne 1
«ABTOMaTM3aLMA MHPOPMALIMOHHO-aHANTIUTUYECKON OEATENbHOCTUY.

TeopeTnyeckoM W MPaKTUY4ECKOM OCHOBOW [fs OCBOEHUS Yy4ebHOM AUCUMNIUHGI
«He4yeTkoe MogenupoBaHMe»  ABNAOTCA  3HAHUS, YMEHUS U HaBblKM  CTYOEHTOB,
npuobpeTeHHble B pesynbTaTte U3ydeHUa maTtepuana crnegylowmx kypcos: «MaTtemaTtudeckas
norvka n Teopus anroputmoB», «AncKkpeTHas MaTeMaTuka.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIe C NMaHUpyeMbIiMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTeribHOM

nporpamMmmbl (KOMneTeHuMHMM BblnyCKHI/IKOB)Z

Koa HasaHune Koabl NoeHTndukaTtop(bl) MnaHupyemble pesynbTathbl
KOMMEeTEHL MM oby4eHus
Or1K- | CnocobeH OrK- 3HaeTt 3HaTb: onpepgeneHne, CBONCTBa
1.2 NpUMMeHaTb annapaTt | 1.2.1 onpeaeneHue, CBOWICTBA | aKCMOMaTUYECKNX CUCTEM U NPUEMbI
HEYETKOW NOTMKN, aKCMOMAaTUYECKUX CUCTEM U | paboTbl C HUMW; OCHOBHbIE KIaccChbl
MaTeMaTn4eckom nprémbl paboTbl C HUMK dopmMarnbHbIX rpamMmmaThK n
NOrVIKN 1 TeopUMn aBTOMaToOB, CMNOCOObLI 3agaHusA
anropuTmoB ang OMK- | 3HaeT ocHoBHbIe Knacchl | POPManbHbIX S3bIKOB; OCHOBHbIE
cpopmanmsavumm 122 hOpManbHbIX rpaMMaTK 1 MeTOAbl MOCTPOEHNSA (PyHKLI,VIVI
npeameTHon NPUHAANEXHOCTN HEYETKNX
obnactun aBTOMaToB, Crocodb! MHOXECTB; OCHOBHbIE TUMbl HEYETKNX
3agaHusa dopmarnbHbIX Mogaenel; dyHKLMM
S13bIKOB MHCTPYMEHTarbHbIX CPEACTB
Orl1K- Ymeet HEe4YETKOro MoaennpoBaHus;
1.2.3 dopmMynunpoBaTb  3agauu
norMyeckoro xapakrepa B | YMeTb: hOpMynMpoBaTh 3agaqum
pamkax VB " UM, | nornyeckoro xapaktepa B paMkax
nccnegosaTb ceonctea | IB n U, nccneposatb cBOWCTBA
NOrnYecKknx BblpaKeHUn NOrNYECKNX BbIPAXKEHWUI; BbINOSNHATD
OrlK- 3HaeT  OCHOBHble | onepauun Hag HEYETKMMU YmMcnamu,
1.2.4 MeToabl NOCTPOEHNSA | MHOXECTBaMWN N OTHOLLEHUAMMU,
YHKUMIA NPUHAANEKHOCTU | BbINOMHATL MOMMKO-NIMHIBUCTUYECKOE
HEYETKUX MHOXECTB onncaHve CyGbEKTUBHO
Ol1K- 3HaeT  OCHOBHble  TUMbl | M3MEPSIEMbIX MOHATUIA NPEeAMETHON
1.25 HEYETKVIX Moaene obrnacTu, CTpouTb HEYETKME MOoJENy;
ONK- | 3naet DyHKLAM OCYLLECTBMATL BbI30B hYHKLMNA,
126 MHCTDYMEHTAMbHbIX MCMNonb30BaTh PYHKLUN
. WHCTPYMEHTasbHbIX CPEACTB
CpeAacTs HEYETKOTO | yey&TKoro MOAENUMPOBaHUS;
MoAennpoBaHus
OrlK- Ymeet BbINOMNHATL | BnageTb: HaBblkamMu pelueHns 3agad
1.2.7 | onepauMn Hapg HEYETKUMM | HEUYETKOTO MOZEenMpoBaHus c
yncnamm, MHOXeCTBamu M | MOMOLLIbIO crneymanbHoro




OTHOLLWEHUNAMUN

OrnK-
1.2.8

YMeeT BbINOMNHATb JTOMMKO-
NUHIBUCTMYECKOE
onuncaHue CYGBEKTMBHO
n3Mepsiembix MOHATUI
npeameTHOMN obnacTu,
CTPOUTb HEYETKMEe Moaenu

OrnK-
129

Ymeet ocyLecTBNATb
BbI30B DYHKLMN
MCnonbL30BaTb dyHKUUK
WHCTPYMEHTasbHbIX
cpeacTs HEYETKOro
Mo EenMpoBaHust

OrK-
1.2.10

Bnapeert HaBblkaMu
pelleHns 3agay HeYeTKoro
Mo EenMpoBaHust c
NMoMOLLbIO cneunanbHOro
nporpamMmmHoro
obecneyeHuns
(MHCTPYMEHTanbHbIX
cpeacTs)

NpOrpaMmMHoOro obecneyeHus
(MHCTpPYMeHTanbHbIX cpeacTs).

12. O6bemM ancuUnnuHbI B 3a4eTHbIX eguHuuyax/yac. — 5/180.

CDopma npomex(yTquoﬁ aTTecTaumMn — 3K3aMeEH.

13. Buabl yue6HoOM paboThbl

TpyaoemMKoCTb
Bupg y4ebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa 9
AyOVTOpHbIE 3aHATUSA 90 90
nekuunu 54 54
B TOM 4yucne: npakTnyeckme 36 36
nabopartopHble
CamoctosaTensHas paborta 54 54
B TOM Yucne: Kypcosas pabora (NpoekT)
dopma NpomMeXyTo4YHONM aTTecTaumm 36 36
(sk3ameH — 364ac.)
WToro: 180 180

13.1. CopepxaHue AUCUUNIMUHbBI

n/n HanmeHoBaHue pasgena
CopepxxaHue pasgena gucuUnnivHbl
OVCLUMNNUHBI
1. NNekuum
1.1 Teopus HEYETKMX 1. He4éTkune MHOXeCTBa N OTHOLLUEHUS MEXAY HUM.
MHOXECTB. 2. Onepauun Hag HEYETKMMN MHOXECTBAMMW.
1.2 1. HeuéTkme uncna, OCHOBHbIE BUAbI HEYETKUX YnCEN.
HeuéTkas apndpmeTnka 2. Onepaunn Hag HEYETKUMN YUCTIaMW.
N HEYETKNE PYHKLMM 3. OCHOBHbI€ MPUHLNMbI BLIYUCTIEHNS PYHKLUA HEYETKNX
aprymeHTOB.
1.3 N 1. OCHOBHbIE CBONCTBA HEYETKMX OTHOLLIEHWIA.
HeuyéTkne oTHOLEHMS. ..
.. 2. Onepaunn Hag HEYETKMMM OTHOLLEHMAMK. KoMmnoauuun
BuHapHble HeuéTkne .. -
HEYETKUX OTHOLLEHUNA,
OTHOLUEHUS. .. o
3. TpaH3UTMBHbIE 3aMblKaHUS HEYETKMX OTHOLLUEHWNA,
1.4 JInHrencTuyeckue 1. MoHATNE NUHIBUCTUYECKON NEPEMEHHON U €€ 3HAYEHUN.

nepemMeHHbIe. basa

2. lNpepncraBneHne 3Ha4eHUN NIMHIBUCTUYECKOW NEPEMEHHON B




3HaHWN. BMOE HEYETKMX MHOXECTB (umncen).
3. MogenupoBaHue npoLeccoB C HeonpeaenéHHOCTAMU C
MOMOLLbIO JIMHIBUCTUYECKNX MEPEMEHHDIX.
4. MNoHsaTre 6a3bl 3HaHUN. MeToabl dopmMupoBaHUsi 6a3bl 3HaHUN.
15 1. HeuéTkme normyeckme nepemMeHHble 1 UX 3Ha4YeHus:.
HeuéTkas noruka 2. BbluncneHune normyeckmx onepauumn Hag HeYETKUMN
nepemeHHbIMU. [NocTpoeHne Tabnu NCTUHHOCTM.
1.6 .. 1. OnucaHwune HeonpenenéHHocTen oObekTa ¢ MOMOLLbIO
OCHOBHbIE NPUEMBI . 9
NNHIBUCTUYECKNX NEPEMEHHbBIX U HEYETKUX UX 3HAYEHUN.
MOAEeNMpoBaHus -
2.®dopmupoBaHme 6a3bl 3HaHUN.
npoLLeccoB c \
. 3. MeToapbl NOCTPOEHMS HEYETKOro BbIBOAA Ha OCHOBE 6asbl
HeonpeaenéHHOCTAMM N
3HaHWN.
2. MpakTuyeckne 3aHATUA
2.1 Teopusa HEYETKMX 1. OnpegeneHne OTHOLLEHWI MEXOY HEYETKUMN MHOXECTBaMU.
MHOXECTB. 2. BbluMcneHne s3HayeHun onepaumm ¢ HEYETKMMU MHOXECTBaMW.
2.2 1. BoinonHeHne apnmeTndecknx onepaumnn Hag HeYETKUMM
HeuéTkas apndpmeTnka yncnamm a-ypoBHEBLIM METOAOM M 060OLLEHHBIM METOAOM.
N HEYETKMNE (PyHKLMUK 2.MpnbnmxKEHHbIE BbIYNCIIEHUS PYHKLUMIA C HEYETKMMN 3HAYEHUAMU
aprymMeHTOB.
2.3 . 1. BoisBNeHne CBOMCTB OMHAPHbLIX OTHOLUEHUA.
He4éTkne oTHOLIEHUS. N o
. 2. BblumcneHme KomMnos3numin ANCKPETHBbIX BUHAPHBIX OTHOLLEHWIA.
BuHapHble HeuéTkne .
3. MNocTpoeHne TPaH3UTMBHbLIX 3aMbIKaHUIN OUCKPETHbBIX BUHaPHbIX
OTHOLLEHMS. 4
OTHOLLEHWI.
24 JInureucTuyeckme o
1. BeIBOp NMHIBUCTUYECKMX NEPEMEHHbIX AN NPeabsBIEHHON
nepemeHHble. basa -
N 3a[a4yn 1 onmcaHme ux 3Ha4YeHun.
3HaHWN.
25 1. BblumcrneHne norm4yeckon oopmyrbl N0 3HAYEHUSAM HEHETKMX
. nepeMeHHbIX, CoAepXKaLLMXcs B HEN.
HeuéTkas norvka o .
2. MNocTpoeHune Tabnuy, UCTUHHOCTEN A1 NIOTMYECKMX BblpaXKeHWn C
HEYETKUMU 3HAYEHUAMMN NTOTUHECKNX MEPEMEHHbIX.
2.6 .. 1. OnncaHne HeonpegenéHHocTen obbekTa C MOMOLLIbIO
OcHOBHbIE NPUEMBI . -
NIVHTBUCTMYECKUX NEPEMEHHBIX U HEYETKUX UX 3HAYEHWNA.
MOoOenupoBaHus N
2.®opmMumpoBaHune 6a3bl 3HaHWIA.
npoLEeccoB ¢ .
. 3. Beibop v npumeHeHne meToaa NOCTPOEHUSA HEHETKOIO BbIBOAA
Heonpeaen&HHOCTAMM N
Ha ocHoBe 0a3bl 3HaHWM.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue TemMbl CamMocTosTenLnas
n/n (pasgena) ancumnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble pa6ota Bcero
1 | Teopuns HEYETKNX MHOXECTB. 9 6 9 24
2 Heq_c:-iTKaﬂ apudpmeTuka n 9 6 9 o
HeYETKMe (PyHKLMM
HeuéTkne oTHOLLEHUS.
3 | buHapHble HeYéTKNE 9 6 9 24
OTHOLLEHMS.
4 ﬂVIHrBVICTVIH?CKVIe nepemMeHHble. 9 6 9 o
Basza 3HaHui.
HeuéTtkas noruka 9 6 9 24
OcHoBHbIE NPUEMBI
6 | MogenupoBaHUsA NPOLECCOB C 9 6 9 24
HeonpeaenéHHOCTAMU
UToro: 54 36 54 144

14. MeTogu4yeckne ykasaHus Ans o6y4aroLwmxcs No 0CBOEHUIO AUCLUNIINHbI
B npouecce npenogaBaHus AUCLUUNINHBI UCNONb3YOTCA TakMe BUabl y4ebHol paboThl,

KaK nexkuunu, npaktn4eckne 3aHATUA, a Takke pa3rindHblie Buabl CaMOCTOSATESTbHON pa6OTbI




oby4yarowmxcsa. Ha nekuusax pacckasbiBaeTcs TeOpeTUYEeCKUin maTepuarn, Ha NpakTU4ecknx
3aHATUAX peLLatTCa NPUMepPbl N0 TeOpeTUYECKOMY MaTepuany, NPoOYNTaHHOMY Ha NeKUnaXx.

Mpun n3yyeHun kypca «He4véTtkasn normka» oby4varowmmcs cnegyeT BHAMATENbHO
CrnywaTtb U KOHCNEKTMPOBaTb MaTtepuarn, nsnaraembli Ha ayanTopHbIX 3aHATUAX. [ns ero
NMOHVMaHNA N KaYEeCTBEHHOIO YCBOEHUS PEKOMEHAYETCA:

1. nocne Kaxgomn nekunmn nogpobHo pasobpaTtb NPOYUTAHHLIN TEOPETUYECKUIA MaTepuran,
Bbly4nTb BCE onpeaeneHns n opMynmpoBkM TeopeM, pazobpaTtb NpMMepbl, peLleHHbIe Ha
nekunun. MNepen cneaytowen nekunm obsasatenbHO NOBTOPUTL MaTepuan npeabiayLien Nnekumm;

2. nepen NpakTUYECKNM 3aHATMEM NOBTOPUTL NEKUNOHHBLIN MaTepuarn. lNocne
NPaKTMYECKOro 3aHATUSA eLle pa3 pa3obpaTb peLleHHble Ha 3TOM 3aHATUM NpUMepsbI, nocre
3TOro NPUCTYNUTb K BbINOSTHEHWIO JOMAaLUHEro 3agaHus. Ecnv npu pelweHnn npumMepos,
3aflaHHbIX Ha JOM, BO3HUKHYT BOMpPOCHl, 06s3aTeNnbHO 3a4aTh Ha cnegyroLemM npakTmyeckom
3aHATUM NpenoaasaTernto;

3. aKTMBHO UCMOMb30BaTb PEKOMEHOOBAHHYIO NMTepaTypy No AUCUUNIIMHE B NpoLecce
paboTbl Haa nyHkTamn 1 1 2.

Bce BbINoONHAeMble CTyAeHTaMU CaMOCTOATENbHO 3afaHus (BbINOSTHEHNE KOHTPOSIbHbIX
paboT) noanexaTr nocregywLlen npoBepke npenogasaTenemM. PesynbTatbl TeKyLmnx
aTTecTauumn yunTbIBalOTCS Npenogasartenem npyv NnpoBeaeHun NPOMEXYTOYHON aTTecTauum.

B cnyyae HeobxogumocTn nepexoga Ha  OUCTAHUMOHHBIA - pexum  oby4yeHus
ncnosb3yeTcs 3IIEKTPOHHbIN KypcC «HeyvéTkas noruka»
(URL:https://edu.vsu.ru/course/view.php?id=18361) Ha nopTane «3NEKTPOHHbLIA YHUBEPCUTET
BIM'Y».

15. lMepeyeHb OCHOBHOW WU [OONOJIHUTENILHOW nUTepaTypbl, PECyYpCOB WHTEpPHeT,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McTouHUMK

OcHoBbI HeyeTkoro MogenupoBsaHus B cpeae MatLab : yuebHoe nocobue / BopoHex. roc. yH-T;
1 coct.: T.M. JlegeHesa, [1.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. KoHbiwera, .M. Hazapos OcHOBbI TEOpUKN HEYETKMX MHOXECTB. YyebHoe nocobue ans

2 6akanaspoB u cneunanuctos. MUTEP. 2011.192 c.

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

Kpyrnoe, Bnagnmup BacunbeBun4. HeyeTkas norvka n UCKyCCTBEHHbIE HENPOHHBIE ceTw : Y4eb. Mocobre
3 ans cryn. Bysos, obyu. Mo cneunansHoctu «MNpuknag. MiHgopmatuka (no o6n.)» / B. B. Kpyrnos, M. U.
Onu, P. KO. NonyHoB .— M. : duamatnut, 2001 .— 224 c. : un. — ISBN 5-94052-027-8 : 60.00

6) gononHuTenbHasa nuTeparypa:
Ne n/n NCTOYHUK

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

B)mMHpopMaUmMoHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (ouumanbHble pecypebl MHTEPHET)*:
Ne n/n Pecypc
O sA3blke TEOPMU HEYETKNX MHOXKECTB /ONbIT ONMUCAHNSA OCHOBHbIX NMOHATUI/ [SNEKTPOHHbIN

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

6 MaknuH H. HeyeTkas noruka — maremaTM4yeckmne OCHOBBI.
http://www.basegroup.ru/library/analysis/fuzzylogic/math/

7 LLitosba C.[1. BBegeHne B TEOPUIO HEYETKNUX MHOXECTB U HEYETKYIO JTOTUKY.

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

16. MepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

[ Nen/n | McTouHmK



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

J1.K. KoHbiweBa, [1.M. HazapoB OCHOBbI TEOPUN HEYETKNX MHOXECTB. Y4ebHoe nocobue ans
1. OakanaspoB u cneyunanuctos. NMATEP. 2011.192 c.
WHTepHeT pecypc: http://artlib.osu.ru/web/books/content_all/994.pdf
Kpyrnos, Bnagnmup BacunbeBud. HeyeTkasi mormka n MCKyCCTBEHHbIE HEMPOHHbIE CETU :
5 Yyeb. nocobue anga ctya. By3os, 0by4. no cneunansHocth "Mpuknaa. nidopmaTuka (no obn.)" /
’ B. B. Kpyrnos, M. . Oinu, P. 1O. NonyHoB .— M. : ®uamatnut, 2001 .— 224 c. : un. — ISBN 5-
94052-027-8 : 60.00
3 O A3blke TeopUN HEYETKMX MHOXKECTB /ONbIT ONUCaHUSA OCHOBHbIX NOHATUI/ [ONEKTPOHHbIV

' pecypc] http://vgupetrova.ru/wp-content/uploads/2019/11/4-9.pdf
KyouHos, 0. .HeueTkoe mogennpoBaHue v ynpaBneHne B TEXHUYECKMX CUCTEMax
[OnekTponHbI pecypc] / KyamnHos FO. ., MaweHko ®. &., KyauHos W. 1O., MNMaweHko A. #.3-e
n3g., ctep.CaHkr-lNeTepbypr : JlaHb, 2022208 c.KHura 13 konnekumm JlaHb -
MHdopmaTukahttps://e.lanbook.com/book/183718ISBN 978-5-8114-9031-8

17. OGOpasoBaTesfibHble TEXHONOrMu, MUCNONb3yeMble NpuU peanusauum Yy4ebHOWM
ANCLUMNIINHBLI, BKMKOYass AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn peanu3auun  OUCUMNNMHBI  UCNONbL3YOTCA  cnefyowme  obpasoBaTenbHble
TEXHOMNOTMW: NOrM4YEecKoe MOCTPOEHME OUCLMMNINHBI, YCTAaHOBIIEHWE MEXNPEeaMETHbIX CBA3EN,
o603Ha4yeHne TeopeTU4eckoro W MpPakTU4YEeCKOro KOMMOHEHTOB B Yy4yebHOM MaTtepuane,
aKTyanmsaumsi fMYHOro n  y4ebHO-NMPOdhECCUOHANbHOrO OnbiTa OOy4YaroLMXCS, BKIHOYEHUE
3N1eMEHTOB AUCTaHLMOHHbIX 06pa3oBaTenNbHbIX TEXHOMOMMMN.

B npaktuyeckon yactu Kkypca Mcnonb3yeTcs CTaHAapTHOE COBPEMEHHOE MPOrpamMmmHoOe
obecrneyeHne NepcoHanbHOro KoMnbloTepa.

B uyactm ocBoeHMss maTtepuana  NEKUMOHHbIX M 1abopaToOpHbIX  3aHATUMN,
CaMOCTOATENBbHOW paboTbl NO OTAENbHLIM pa3genam AUCLMNIIMHBI, MPOXOXAEHUA TeKyLlen n
NMPOMEXYTOYHOM aTTecTalmMn MOXET NPUMEHATLCS ANEKTPOHHOE ObydeHMe U OUCTAHUMOHHbIE
obpasoBaTtenbHble TEXHOMOIMMM, B YaCTHOCTU, SNEKTPOHHbIN Kypc «Heuémkas noeuka» (URL:
https://edu.vsu.ru/course/view.php?id=18361) Ha nopTane «3NeKTPOHHbLIN yHUBepcuTeT BIY».

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:
YyebHas ayautopua Ong npoBefeHUs 3aHATUW NEKUMOHHOMoO M CEMWHAapPCKOro Tuna,
TEKYLLIEro KOHTPOSIA U NPOMEXYTOYHOM aTTecTaumm; cneymannsnpoBaHHas mebenb

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEHKN 0CBOEHMS 0byYatoLwmMmMmncs y4ebHoro MaTepurana onpeaenseTcs
cofep)XaHMeM crieayoLmx pasaenoB AUCLUMIUHDI:

No HavnmeHoBaHue K WHankaTop(bl)
o oMneTeH
a/n pasgena QUCUMNvHbI () OOCTUXEHNS OueHouHble cpeacTBa
(mogyns) KOMMeTeHUmmn
Teopus HEYETKMX OrliK-1.2.1,
1 MHOXECTB. OrllK-1.2.2, KoHTponbHas pabota Ne1
' OrlK-1.2.4,
OrlK-1.2.7,
> HeuéTkas apndpmeTuka OrliK-1.2.7, KoHTponbHas pabota Nel
" | n HeyéTKMe pyHKUMK
HeuéTkne OTHOLLIGHMS. OMK-1.2.7, KoHTponbHas pabota Nel
3. | BuHapHble HeYéTkme
OTHOLUEHuUS. OrK-1.2
JlnHrBucTuyeckue OriK-1.2.4, KoHTporibHasi paGoTa Ne2
4. | nepeMeHHble. ba3sa OrllK-1.2.5, B
3HaHWN. OlK-1.2.6,
5. | Heuétkas noruka OrlK-1.2.8, KonTponbHas pabora Ne2
6 33;2?&;'382%;'\“" OriK-1.2.9, KoHTponbHas pabota Ne2
' OlK-1.2.10,
npoLieccos c




HanmeHoBaHue WHankaTop(bl)
Ne KomneteH
a/n pasgena QUCLMMIMHbI LMA() OOCTUXKEHNS OueHouHble cpeacTBa
(mogyns) KOMMNeTEeHL MM
HeonpeaenéHHOCTAMMN
lMpomexyToyHasa aTTecTaumns [MepeyeHb BOMPOCOB K 3K3aMeHy
dopma KOHTpONs — 9Kk3aMeH

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaenstowme
npoueaypbl OueHUBaHUsA

20.1 TekywWwMin KOHTPOJb YCMEBaeMOCTH

Tekylwlas aTTectaumsa NpoBOAUTCH B (POPMeE KOHTPOIMbHbIX paboT, coaepkaHne KOTOopbIX
npuBeaeHo Hwxe. B xoae koHTpornbHoOW paboTbl obyyatowemycsa Boigaetca KMM ¢ nepeyHem
TeopeTU4eCcKMX BOMPOCOB U MNpaKTUYeckux 3afjaHun. B xoge BbINONHEHWA 3adaHui Hemnb3s
nonb3oBaTbCA cpeacTBaMu CBsA3M (BKMYaa ceTb WMHTepHeT) v nobbiMM  nNevyaTHbIMU
MaTepuanamu, orpaHmdeHue rno spemeHn — 90 aCTPOHOMUYECKNX MUHYT.

Mpn Tekywem KOHTposie YpOBEHb OCBOEHWUS Y4ebHOM AMCUMMMMHBI U CTeneHb
CPOPMUPOBAHHOCTM  KOMMETEHUUN  ONpPedensioTcsa  OueHKaMu  «OTIIMYHO»,  «XOPOLUOY»,
«YyOOBNETBOPUTENBHO» U «HE YAOBMNETBOPUTEITbHOY.

KoHTponbHas pa6oTta Ne 1
1) YUTo HasbIBaOT BLICOTON HEYETKOrO MHOXeCTBa? Kakoe HeYETKOe MHOXECTBO Ha3sblBaloT
HOpMarsbHbIM, a Kakoe cybHopMarbHbIM?
2) BuHapHOe HeYéTkoe OTHOLLEHME C KaKnMK CBOMCTBaAMM Ha3bIBaOT Npeanopsgkom?

3) ins HeuéTkmx Yncen X, U X, BBIMUCIUTL 3HAYEHUS apudmeTnyecknx onepauun X, + X,

X —%,, %%, %%, %°, Mcrionb3ys «-ypOBHEBbI/ NPUHLMM, €CNK 3T YMcra
XapaKTepusyloTcs, HanpuMep, crneayloLmmMm yHKLMAMU NPUHAONEXHOCTEV:
0 npu x<1unu x> 6, 0 npu x <3 um x>8,
X—1 npu xe[l, 2],
ﬂxl(x): 1 npu xe[2,4], u (x)=
6-X

=3 npu xe[S, 5],

1 npu xe[5, 6],
7—X npu xe[7,8].

npu x € [4, 6],

KoHTponbHasa paboTta Ne 2
1) YTo Ha3bIBalOT TEPMOM, aTOMAPHbLIM TEPMOM, COCTaBHbIM TEPMOM B HEYETKOM FOrnKe?
2) B 4éMm pasnuune CMHTaKCU4ECKOro N CEMaHTUYECKOro npasun?

3) MoctpounTtb TabnULy NCTUHHOCTU POPMYIbI XV(V/\ Y) ANA HEYETKUX NTOrMYECKNX
NepeMeHHbIX X, V.

Mpw npoBepke KOHTPOMbHbLIX paboT creagyeT NpuUaEpPKMBaTbCS COOTHOLUEHMIO KpUTEPUEB
W LIKanbl OLEeHMBAHMS pe3ynbTaToB 06y4YeHusl, NoKasaHHbIX B crieayrollen Tabnuue:

YpoBeHb

KpuTepumn oLeHMBaHUSA KOMNETEHUUN cchopmupoBaHH | LLlikana oueHok
ocTn
KOMNeTeHuU MmN

Obyvalowmnca npu  BbIMNOMTHEHUN  KOHTPOSbHOM paboTbl B | MOBbIWEHHbIN «OTNU4YHO»

NOMHON Mepe MpPOAEeMOHCTPUPOBan BnageHue TeopeTUYeCcKUM | YpOBEHb
mMaTtepuanomM JaHHOro Kypca, crocobeH wnnmncTpupoBaTtb OTBET
npumepamu, NPUMEHSATb TEOPETUYECKME 3HAHUSI AN pelleHUs
npakTU4eckux 3agav

OTBeT obyvarwoulerocs He B TMOSMHOW Mepe COoOTBETCTBYIOT | basoBbin «Xopowoy




TeopeTUyYeCKUMm Bonpocam KNM. HepoctaTtoyHO | ypoOBEHb
NPOOEMOHCTPUPOBAHO BrageHue 3HaHUAMU TeopeTUYecKoro
MaTepvana B pelleHMM  3ajayax ~ unuM - JonyuleHbl
He3HaynTenbHble OLWNBKM B O6OCHOBAHWUW LLIArOB peLUeHus.
Obyvalowminca pan HenonHble OTBETbl Ha TeopeTudeckue | MoporoBbin «YposneTsopu-
BOMpPOCHI. MpogemoHcTpupoBan YacTUYHble 3HaHUA | ypoBEHb TEenbHO»
TeopeTMyeckoro maTtepuwana, unu He ymeeT NPUMEHUTb ero B
peLleHnn 3a4a4n, AoNyCcKaeT CyLLeCTBEeHHbIE OLIMOKHN.

OOGyyvaowmiics gan He nNpaBuUnbHbIE OTBETbI HA TEOPETUYECKNE | — «He
Bonpocbl KM, aeMoHCTpupyeT OTpbIBOYHbIE, hparMeHTapHble yAoBneTBopuTe
3HaHuWs, gonyckaet rpybbie oLWnbKu. NbHO»

20.2 NMpomexyToyHasa aTrectaums

[MpomexyToyHaa aTTectauma B 9-OM ceMecTpe Mo AUCUMUMINHE OCYLLECTBISETCA B
dopme cobecegoBaHMss MO 3K3aMEHAUMOHHbIM OGunetam C MOMOLLBbID HWXE MPUBEAEHHbIX
OLEHOYHbIX CpeAcTB (nepedeHb BOMPOCOB K 93k3aMeHy). B ©Owunetr BknwovarTcs ABa
TeopeTUYECKNX BONpoca.

lMepe4yeHb BONPOCOB K 3K3aMeHY
1. OnpegeneHne HEYETKNX MHOXKECTB, OTHOLLEHU MeXOY HEYETKUMN MHOXECTBaMU, onepauun
Hag HEYETKUMN MHOXECTBaAMU, XapaKTEPUCTUKN HEYETKMX MHOXKECTB.
2. OnpegeneHne 3Ha4YeHNn PYHKLMIA OT HEYETKMX apryMeHToB No npuHumny obobieHns (3age)
N a-ypOBHEBOMY MPUHLNNY, HEYETKAA apnudmeTuka.
3. OnpegeneHne HEYETKNX BUHAPHbBIX OTHOLLEHUI 1 onepauui ¢ HUMKU, KOMNO3MULIMKN HEYETKNX
OTHOLLEHUN N nX cBonUCTBa. HeuéTkne apumeTnyeckme onepaunu.
4. HeyéTkue rpadbl M OTHOLLEHMS.
5. CBoncTBa HEYETKUX OTHOLLEHUIA.
6. Tvnbl TPAH3UTUBHOIO 3aMblKaHUA.
7. JINHrBUCTUYECKNE NEPEMEHHBIE N NX 3HAYEHUS.
8. Jlormyeckne nepemMeHHble, BblYUCNEHME NIOTMYECKUX onepauui No 3Ha4YeHUsIM FIOrMYecKnx
nepeMeHHbIX.
9. NocTpoeHune Tabnuy, UICTUHHOCTU NOrMYECKUX hopmys.
10. Basbl 3HaHU N NPUHLNMNBI UX POPMUPOBAHUS.
11. He4veTkne nornyeckue perynatopbl U UX NPUITOXKEHNS.
12. A3Bne4vyeHne HeYyeTKknx AaHHbIX U 3HAHWUN.
13. OCcHOBHbIE METOAbI NTOrMYECcKoro BbIBOAA.
14. OCHOBHbIE 3Tarbl MOAENMPOBaHUS Npouecca ¢ HeonpeaeEHHOCTAMMN.

[ns oueHnBaHNA pesynbTaToB 00y4YEHNSA Ha 9K3aMeHe UCMONb3YITCS crieayrLuime
nokasartenu:

1) 3HaHMEe TeopeTNYEeCKNX OCHOB;

2) yMeHue pellaTb 3agauu;

3) ymMeHue paboTtaTtb C anropytMamMv METOAO0B U MH(POPMAaLIMOHHBIMU pecypcamu;

4) ycnewHoe NpoxoXaeHne TEKYLLIEN aTTecTaunmn.

[ns oueHMBaHMA pe3ynbTaToB dK3aMeHa UCMONb3yeTCs WkKasa: «OTNNYHOY», «XOPOLLIOY,
«Y[I0BNETBOPUTENBHOY», «HE YAOBNETBOPUTENBHOY.

CoOTHOLLEHWNE NokasaTenemn, KpUTEPMEB U LLKambl OLIEHUBaHNS pe3yrbTaToB 0by4YeHus
nokasaHbl B cnegytollen Tabnuue:

YpoBeHb
KpuTepumn oueHnBaHnsa KoMmneTeHu i ccopmmpoBaH | Lkana oueHok
HOCTM

KOMMeTeHuumn




lMonHoe cooTBETCTBME 06YYaKOLMMCS BCEM MoBbllWeHHbIA | « OTANYHO»
nepeyYmcreHHbIM nokasaTensam no KaXxkgomy M3 BOMPOCOB KOHTPOJIBHO- | YPOBEHb
n3MepuTeNbHOrO MaTepuana.

Obyuatowuinica B MNOMHOW Mepe BnageeT MNOHATUMHLIM annapaTom
OaHHOM obnactu Haykum (TeopeTU4ecKMMUM OCHOBaMu AUCLMMIUHbI),
cnocobeH WNNICTPMPOBaTL  OTBET  NpumMepamu, MNPUMEHATb
TeopeTU4eckme 3HaHua Ons peLleHns npakTuyeckux 3agad B obnactu
Kypca, CTyAeHT ymeeT paboTaTb C pasnUyHbIMKU UCTOYHUKaAMU
Hay4YHOW WMHpopMaUMK, rPamMoTHO U MpPaBWUNbHO NPeACTaBnsieT CBOU
pesynbTaThl, IpaBuiibHO oTBeYaeT Ha Bonpockl KM

HecooTBeTcTBME OTBeTa 0Gy4varoLlerocs ogHOMY M3 nepeyncrneHHbix | basoBbin «XopoLuo»
Bbllle nrMokasatene (K OOHOMY M3 BOMPOCOB  KOHTPOJIBHO- | YPOBEHb
U3MepuTeENbHOrO  Martepuana) W MpaBWMbHbIN  OTBET  Ha
AOMNOJSHUTENBHbIV BOMPOC B Npedenax nporpaMMbl.

nnu

HecootBeTctBMe oTBeTa obyvawoweroca nwobbiMm  ABYM U3
nepeyncneHHbIX nokasarenen (NMbo ABym K ogHOMY Bonpocy, nmbo no
OOHOMY K  KaXaoMy  BOMPOCY  KOHTPOMbHO-U3MEPUTENBHOMO
MaTepuana) v npaBunbHble OTBETbI HA ABa AONOMHUTENBHbLIX BONpoOca
B Npeaenax nporpamMmmei.

HecooTBeTcTBe oTBeTa oOydvatowerocs nwobbim  aByM 13 | [MoporoBbiii «YnoBneTeBopu-
MepeyYncrnieHHbIXx nokasaTeneil W HenpaBWIbHbI  OTBET  Ha | YpOBEHb TENbHO»
JOMOSHUTENbHBI BONPOC B NpeAenax nporpaMmbl.

nnn

HecootBeTctBne otBeta obyvawowerocs nwboim  Tpem 13
nepeyYncrneHHblx nokasaTtenen (B pasnuyHbIX KOMOMHaumsx Mo
OTHOLLUEHMIO K BOMPOCAaM KOHTPOMbHO-U3MepuTenbHOro Mmatepumana).

HecooTteeTcTBME OoTBETa Oby4atoweroca nobbiM U3 NEPEYUCTIEHHBIX | — «He
rnokasatenem (B Pa3nnYHbIX KOM6I/IHaLI,VI$|X Nno OTHOLLUEHWUIO K BONpocam yooBneTsopute
KOHTPOJIbHO-N3MEPUTENBHOIO MaTepuana). NbHO»

20.3 ®doHO OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUMW CTYOEHTOB,
peKkoMeHayeMbIn ANnA NpoBeAeHUA AMarHOCTUYECKuX padbort

1) 3aKkpbIThle 3aJaHUg (TECTOBbLIE, CPEeAHUN YPOBEHb CITOXHOCTU):

1. BepHo nun, 4to HeuéTkoe mHoxecTBo 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 QUCKPETHOM Cryvae - MakcmaribHoe
3HayeHue (PYHKLUUN NPUHAANEXHOCTN) paBHa eguHuue. [laHHOe MHOXECTBO ABNAeTCS
cyBGHOpMarbHbIM.

2. BepHo nu, 4To 06beanHeHne (max) HEYETKOro MHOXeCTBa CO CBOUM AO0MNOSTHEHUEM
coBnagaeT C yHMBepcanbHbIM MHOXECTBOM?

OTBeT: HeBEpPHO.

Pewenne. Hanpumep, Ha yHMBepcanbHOM MHoxecTBe U = {a, b} HEYETKOE MHOXeCTBO

A=0,6/a+0,3/b, ero gononHexve A=0,4/a+0,7/b, a ux o6beanHeHve

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

3. BepHo nu, 4To nepeceveHme (min) HEYETKOro MHOXECTBA CO CBOMM AOMOSTHEHMEM PaBHO
NMyCTOMY MHOXECTBY?

OTBeT: HEBEpPHO.



PeweHune. Hanpumep, Ha yHuBepcanbHOM MHOXecTBe U = {a, b} HEYETKOE MHOXECTBO

A=0,6/a+0,3/b, ero pononHerne A=0,4/a+0,7 /b, a ux nepecevexve

ANA=0,4/a+0,3/b=J.
4. Insa HeuéTkoro uncna A, 3agaHHOro yHKLMEN NPUHaANEXHOCTM

O npu X<1 unu X =6,

A(X) — XT_l mpu 1< X<4, BEPHO N, YTo As= [2.5, 5]?

X nmpu4<x<6

OTBeT: BepHoO.
Pewenune. ina X € A, . . 3Ha4eHNsT OYHKLWM NPUHAANEXHOCTN AOMKHBI 6bITb He MeHblue 0.5,

T.e. XT_]-ZO.S,OTKy,EI,a X=>25,u 6—x

>0.5, otkyna x<5.

5. BepHo nu1, 4to cymmMa ABYX HEYETKMX TPeyronbHbIX Yncen A= {l, 4, 6} nB= {3, 5, 7} TOXe
ABNSAETCA HEYETKMM TPEYronbHbIM YACIOM U BblpaXaeTcs TPOWKOW Yncen

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

OTBeT: BepHo.

PewweHune. INocKosnbKy yHKUMN NPUHAONEXHOCTU HEYETKUX TPEYrOSIbHbIX YNCen — KyCOYHO-
NMHENHbIE, TO NPU NX COXEHUN, TOXE NONy4YaeTCsl KYCOYHO-NMHENHaa PyHKUMS, Ans
OMNUCaHNsA KOTOPOM AOCTAaTOYHO BbIMUCIEHUIA CYMMbI B YIIOBbIX TOYKaX.

6. BepHo nu, 4To BbiCcOTa HeYéTKoro 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 HaMbonbLuee 3Ha4yeHne ero pyHKUnm
npuHagnexHocten. [ina gaHHOro MHOXecTBa 3TOT MakcuMym paseH 0,9.

7. BepHo nu, 4To HOocuTenem HevéTkoro mHoxectea 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.

PeweHune. Hocntenb HEYETKOro MHOXECTBA BKOYAET B ce0s BCe Te afeMeHThbl, AN KOTOPbIX
YHKUMA NPpUHAANEXHOCTEN MMEET 3HavYeHns bonblune Hyns. [ns gaHHOro MHOXeCTBa 3To
anemeHTsbl 3, 5,6,7, 9, 12.

8. BepHo nu, 4TO Npom3BeaeHne OBYX HEYETKUX TPEYrofibHbIX YMCen ABMASETCH HEYETKUM
TPEYronbHbIM YNCITOM.

OTBeT: HEBEPHO.

PeweHune. Hanpumep, npounsseneHne ymcna ¢ pyHKUnsaIMmM NnpuHagnexxHocTemn

0 nmpu X<0 mmm X > 2,
A(X) =X mpu 0< x<1, camo Ha cebs umeeT PYHKLMI0 NPUHAANEXHOCTEN

2—X mpu 1<x<2
0 mpu X <0 uu X > 4,
Az(x) = \/§ npu 0< x<1, , HE COOTBETCTBYHOLLEE TPEYrofibHOMY HEYETKOMY YMCITY.
2-x mpu 1<x<4

A, =[a, 2—a], noatomy A? = [az, (2- a)z] C NMOMOLLbIO BbIMUCTIEHUS 0BPaTHBIX OYHKLMIA

2 . A2
n3 A’ nerko nonyyaercs BblpaxeHne yHKLUUM NpuHaanexxHocten A (X)



0,2 0,3
01 0,2

9. BepHo nu, 4To GUHApHOE HEYETKOe OTHOLLEHME C MaTpuLEen [ j ABNseTCcs

TPaH3UTUBHbBIM?
OtBeT: BEpHO
PeweHune. Boluncnue matpumuy BTOPOM CTENEHN OTHOLLEHUS C MOMOLLbIO onepawmin min, max,

0,2 0,2 0,2 0,3
01 o,2j<(o,1 0,2
10. BepHo nv paBeHcTBO (PA D)V (PAGAT)=0q,ecnm p<T<q<p?

OTBeT: HeBEpPHO.

Pewenvne. (PAP)V(PAQAT)= max{min{ p, P}, min{p, q, c_]}} M NPy 3a8aHHOM
COOTHOLLIEHNM NIOTMYECKNX NEPEMEHHBIX PaBHO { .

11. BepHo nv paBeHCcTBO (PA D)V (PAQAT)=F,ecm p<g<q<p?

OTBeT: BepHoO.

Pewenne. (pAP)v(PAGAT)= max{min{ p, P}, min{p, q, q}} 1 NPY 3a4@HHOM
COOTHOLLIEHNM NIOTMYECKNX NEPEMEHHBIX PaBHO { .

noJiy4ynm ( j, YTO roBopuUT O TPAH3UTUBHOCTU OTHOLLEHWUA.

12. BepHo nvt paBeHcTBO (PA D)V (PAQAT)=p,ecin §<Pp<p<q?

OTBeT: HEBEPHO.

Pewenne. (pAP)v(PAGAT)= max{min{ p, P}, min{p, q, q}} W NpY 3a4@HHOM
COOTHOLLEHMM NOTMYECKUX NEePEMEHHbIX PaBHO P .

13. BepHo nvt paBeHcTBO (PA D)V (PAQAT)=p,ecin §<p<p<q?

OTBeT: BepHO.

Pewenne. (pAP)v(PAGAT)= max{min{ p, P}, min{p, q, q}} W NpY 3a4@aHHOM
COOTHOLLEHMM NOTMYECKUX NEePEMEHHbIX PaBHO .

2) OTKDbITbIE 3a0aHUg (TECTOBbIE, MOBbLILLUEHHbLIN YPOBEHb CIIOXHOCTU):

1. JaHo HeuyéTkoe MHOoXecTBO A=0,1/3+0,3/5+0,5/6+0,9/7+0,5/9+0,3/12. Kakoe no c4yéTy n3
NepeyYnCcrneHHbIX HUXE MHOXECTB ABMSIETCH €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}.

OtBerT: 2.

PeweHune. CornacHo onpegeneHunto Hecylliee MHOXECTBO COCTOUT U3 3fIEMEHTOB, OYHKLMM
NPUHAANEXHOCTM KOTOPbIX K HEYETKOMY MHOXECTBY BonbLue HynS.

2. CkonbKo ToYek nepexona y Hedétkoro mHoxectea A=0,1/3+0,3/5+0,5/6+1/7+0,5/9+0,3/12.
OtBer: 2.

PeweHune. To4kon nepexona sBNSETCA dNEeMeHT, 5151 KOTOPOro (PyHKUUSA NPUHAaANEXHOCTH
HEeYETKOMY MHOXecCTBY paBHa 0,5.

3. KoTopoe 13 nepeyncrneHHbIX HEYETKMX MHOXECTB

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

HOPM
2) AHopM=%/3+%/5+g/6+1/7+g/9+%/12;
5

A —17+29+ 112
9 3

HOPM



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

PeweHue. Npu HopMmmnpoBaHUn MHOXeCTBa OYHKLUN NPUHAANEXHOCTEN BCEX 3N1EMEHTOB
AEenATCA 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?

OTBeT: 1.

Pewenue. [Inga BblumcneHuns dyHkumn npuHagnexHocten CON(A) BO3BOOAT B KBaapaT CTENEHU
npUHaaneXXHOCTEN 3fIeMEHTOB 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) ansa A = 0,09/5+0,16/7+1/12+0,09/18+0,04/207?

OrtBer: 2.

PelweHuve. [ins BblumMcnennsa yHKUMA npuHagnexHocTten DIL(A) nsBnekarT KopeHb
KBagpaTHbIN U3 NPUHAASIEXHOCTEN ANIEMEHTOB MHOXeCTBa A.

6. HYemy paBeH MHOEKC HEYETKOCTM MO MeTpuke XeMMuHra asst MHoXxecTB A =
0,3/1+0,5/2+0,2/3+0,7/4+0,6/5

OTBeT: 0,68.

PeweHnue. Bbluncnmum onuxkanwee Kk A YETKOE MHOXECTBO Ap=0/1+0/2+0/3+1/4+1/5 v 3aTem

WHOEKC MO MeTpuke XeMMUHra §(|O,3-O|+|0,5-O|+|0,2-0|+|0,7-1|+|0,6-1|) ~0,68"

7. Yemy paBeH MHOEKC HEYETKOCTM o MeTpuke EBknuaa onst MHoxecTB A =
0,3/1+0,5/2+0,2/3+0,7/4+0,6/5 c okpyrneHnem oo COTOro 3Haka?

OTBeT: 0,71.

PeweHue. Bbluncnmum onuxanwiee kK A YETKOE MHOXECTBO Ap=0/1+0/2+0/3+1/4+1/5 v 3aTem

MHOekc no metpuke EBknuaa %\/(0,3-0)2+(0,5-0)2+(0,2-0)2+(0,7-1)2+(0,6-1)2 <071,

8. KoTtopoe 13 mHOXecTB

1) ANB=0,2/a+0,6/b+0,9/d+0,2/¢;

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

3) ANB=0,2/a+0,6/b+0,5/¢+0,9/d+0,2/ f

ABNseTCA nepeceyeHmemM no 3age He4YéTknx 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/qg.

OTBeT: 1.

PelwweHune. CTeneHb NPUHAONEXHOCTM 3NleMeHTa NepeceyeHnto paBHa MMHUMYMY U3 CTeNeHemn
NPUHAANEXHOCTEN 3TOr0 3NIeMeHTa HEYETKMM MHOXECTBAM, Y4aCTBYHOLLUX B NEPECEYEHUMN.
Ecnun anemMeHT He yka3aH B MHOXECTBE, 3HaUYUT OH MMEET HYIEBYIO CTEMNEHb MPUHAOIEXHOCTH
3TOMY MHOXECTBY.

9. KoTopoe 13 MHOXecTB

1) AUB=0,2/a+0,6/b+0,9/d+0,2/¢;
2) AUB=0,2/a+0,6/b+0,5/¢c+0,9/d+0,2/e¢;
3) AUB=0,4/a+0,7/b+0,5/c+1/d+1/e+0,8/ f+0,5/ g

aBnseTcsa obbeanHeHnem no 3age HeyeéTknx mHoxectB A = 0,2/a+ 0,7/b + 1/d + 0,2/e + 0,8/f
B=0,4/a+0,6/b+0,5/c+0,9/d+1/e+0,5/g.



OrtgerT: 3.

PeweHune. CTeneHb NpUHaANEXHOCTU anieMeHTa 00 beJUHEHNIO paBHa MakCUMYyMy U3 CTENeHewn
NPUHALNEXHOCTEN ATOr0 ArieMeHTa HEYETKMM MHOXECTBaM, Y4aCTBYIOLUX B NepeceyeHunu.
Ecnu anemMeHT He yka3aH B MHOXeECTBE, 3Ha4YUT OH UMEET HYNEBYIO CTeNeHb NPUHAASIEXXHOCTU
3TOMY MHOXECTBY.

10. KoTopoe 13 HeYETKUX MHOXECTB

1)K4=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 pe3ynbTaToOM NPUMEHEHUSA onepaTopa YBeNUYeHNa HEYETKOCTH

0,3 0,7 1

K={0,7 0,5 0 |«kHeuéTkoMy MHOXecTBY A =0,3/1 +0,7/3 +0,9/7.
0,8 0,6 0,5

OtBeT: 1.

PelweHnve.

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 Tabnmue 3Ha4eHNn PyHKLMM OBYX HEYETKMX ByneBbIX NEPEMEHHbIX?
Ortger: 8.

PeweHune. [Ina oByx HEYETKNX BYNeBbIX NEPEMEHHbIX CyLLECTBYET 8 BO3MOXHbIX Pa3fnyHbIX
OTHOLLIEHWI MeXOY HUMU U UX OTPULLAHUSIMNA:

P<Q<g=<pP;, p<g<q=<p;

P=Q=g=p;pP=O=q=p;gsp=p=q; q=p=p=<q, g=p=p=qgspsp=q.

12. KoTtopas 3 matpuu

0 0
1) ;

0 0

0 0,5

2) ;

0,5 oj

0,5 0,5
3)

0,5 0,5

COOTBETCTBYET TPAH3UTUBHOMY (MAKCMUHHOMY) 3aMblKaHUO BMHAPHOTO HEYETKOro OTHOLLEHWS

BbIpa)XEHHOro MaTpuLen 005 ?
P P 05 0 )

Otger: 3.
PeweHne. He TpyaHo y6eauTbCs, 4TO MaTpuLbl YETHBIX CTEMEHEN OTHOLLEHNS PaBHbI

05 0 0,5
( 0 0 5}, a HEeYEeTHbIX - ( 0 j Ob6beaunHeHne Bcex CTeneHeln BolpaxaeTca MaTpuLen

nog Homepom 3.



