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Y4eOHO-MeTOAMYECKHE YKA3aHMS M PEKOMEHJANUM K H3YYEHHID TeM
JIEKIIMOHHBIX U MPAKTHYECKHUX 3aHATHIA, CAMOCTOATEILHOI padoTe CTYyIeHTOB

Jlexknuu

Ne Tema nexuun Konnue
n/m CTBO
4acoB

1 Lenu u 3amaun HedeTkor noruku. OCOOCHHOCTH JTMHIBUCTHYCCKOTO MOAX0AA K 2
MOJEIUPOBAHUIO IKOHOMHUYECKUX cucteM. [lonarue npunHamiexxHoctu. I[lonsTue
HEUYETKOT0 MOoAMHOXecTBa. DYyHKIUS NPUHAUIEKHOCTH HEYETKOrO MOJIMHOKECTBA U
ee BuI. CBOMCTBAa MHOJKECTBA HEUETKUX IOAMHOKECTB.

2 Heuérkue muoxxecTBa. OyHKIUS NMPUHAAICKHOCTH. Onepanun HaJ HEYETKUMU 2
MHOKecTBaMu. MHOxkecTBO ypoBHA. [Ipunimn o6o06menus. Hedetkue omneparopsl.
TpeyronbHas HopMma. TpeyrosbHas koHopMma. OTpuUllaHKE.

3 Heuérkue oTHOIIEHNA M X cBoMcTBA. KOMIIO3HIINS M NEKOMITO3UIINS HEUESTKUX 4
OTHOLIEHUW. TpaH3UTUBHOE 3aMblkaHue. [IpoeKUMM HEYETKHMX OTHOUICHUM.
OtHomieHUsT CXOACTBA U paziauuus. HeueTkoe OTHOIIEHHE SKBUBAJIEHTHOCTH.
Mertpuka. 3agaun HeueTkou kinaccudukanuu. [Topsaku u criabbie MOpsAIKH. 3a1auu
HEYETKOT'O YIOPSAJ0UYECHHUS

4 MeTpruyeckuii 1OOXOZ4 K OINPENEICHUIO II0Ka3aTelll pPa3MBITOCTH HEYETKUX 4
MHOXecTB. Heuerkue Mmepbl. CymnepajiuTUBHbIE U CyOaJJUTHBHbIE MeEpbl (MephI
paBaoo100us, BO3MOXHOCTH, BepoaTHOCTH). Heuetkne unTerpansl. [Ipumenenue
HEYETKHX MEpP U UHTETPaJIOB JJIsl pELICHUS c/1a00 CTPYKTYpUPOBAHHBIX 33]1a4.

5 Metoapl TpoBeneHHs TPYNNOBOH skcreptusbl. Kiaccudukanms MeTomoB 2
HOCTPOCHUS (PYHKIIUHU NPUHAAIEKHOCTH. [IpsiMble 1 KOCBEHHBIE METOABI JJISi OTHOTO
akcrniepTa. [Ipsmble 1 KOCBEHHBIE METOBI IJIs TPYIIIBI SKCIIEPTOB.

6 OcHoBHbIe TOHATUS HeUETKUX uncen. Heuérkoe uncno (L-R) — tuma. Heuérkoe 4
TpanenueBuIHOE U HEUETKOE TPEYTobHOE Yucia. YeTKkrue U pa3MbIThie apuPMETHKI
HEUETKUX TPEYroNbHBIX uucen. OCHOBHBIE ONeEpalii C HEYSTKUMH YHCIIaMU.
CrniocoObl cpaBHEHUS! HEUETKUX YHCEN.

7 Heuérkas mnepemennas. Ilonsartne HedeTkoro BeIcKa3biBaHMs. [IpocTeie u 4
COCTaBHbIE HEYETKHE BbICKa3bplBaHMs. Omnepanuy HajJ HEUYETKUMHU BBICKA3BIBAHUSAMH:
OTpHULIAaHUE, KOHBIOHKIMSA, TU3BIOHKINSA, UMIUIMKALUS, YKBUBAJIEHTHOCTh. HedeTkue
agoruyeckue (Gopmyinsl U ux cBoiictBa. Heuerkue nmpenukaTsl 1 kBaHTOpbI. [ToHATHE
JIUHIBUCTUYECKON IEPEMEHHOU. JIMHIBUCTHYECKHE IIEPEMEHHBIE HCTHUHHOCTHU.
Jlornyeckue CBSI3KM B HEUETKOM JIMHIBUCTHYECKOM JIOTWKE. 3HAUYE€HUS MCTUHHOCTHU
HEM3BECTHO wu HE OIIPEAEJIEHO. KoMmo3unuoHHOe TMpaBWIO BBIBOJIA.
HeueTkue skcniepTHBIE CUCTEMBI.

8 ®dopmanuzamnusi TOHATHS HEYeTKoro anroputMa. CrocoObl  BBITTOJTHEHUS 4
HEYETKHX aNropuTMoB. lIpeacTaBneHue HEYETKOro airoputMa B BUAE Tpada.
Heuerkue anroputmsl oOyuenus. OOydaromuiics HedeTkuii apTomat. OOyueHue Ha
OCHOBE YCJIOBHOM HEUETKOW Mepbl. AJaNTUBHBINA HEYETKUU JIOTUUECKUI PEryIsTop.
Anroput™M (GOpPMHUPOBAHUS HEUYETKOTO OTHOIICHHUS MPEANOUYTEHHS. AJTOPUTM
YTOYHEHUS JIMHTBUCTUYECKUX KPUTEPHUEB.

9 HeueTkue nienu, orpaHuYeHUs] ¥ peIIeHUs. 3a/1aud HEYETKOTO MaTeMaTHIYeCKOTO 4
nporpaMmMupoBaHusi. MoJenu HEYETKOW O0XUAAEMOM MOJIE3HOCTU. AJTOPUTMBI
HEYETKOTO0 KOHTPOJS W ymhpaBlieHus. Vrpel B HEYETKO OMpPENEIeHHONH OOCTaHOBKE.
MHoromaroBple Tpolecchl NpUHATHA pemieHud. (OCOOEHHOCTH KOHTpONS |




yIOpaBieHUS B YCIOBUSX CTOXacCTHYECKOW HeompeaeneHHocTH. KoHTponb U
yIpaBieHUe THHAMUYECKIMHI CUCTEMaMH B HEUETKUX YCIOBUSIX.

Htoro: 28
IIpakTHYeckne 3aHATHS
Ne TeMa nmpakTUYECKOro 3aHsATHS Komnue
n/m CTBO
4acoB
1 [Tonsitne mnpuHamIe)KHOCTH. [lOHSATHE HEUETKOro MOJMHOXECTBA. DyHKIHS 2

MPUHAJISKHOCTH HEUYETKOro TMOJAMHOXecTBa U ee BuJ. CBOHCTBa MHOXECTBa
HEYETKUX IMOJIMHOKECTB.

2 Heuérkue MHoxecTBa. DyHKIUS NpUHAAIEKHOCTH. Onepauun HaJ HEYETKUMU 4
MHOKecTBaMu. MHOxkecTBO ypoBHA. [Ipunimn o6o06menus. Hedetkue omeparopsl.
TpeyronbHas HopMma. TpeyrosbHas koHopMma. OTpuUllaHKE.

3 Heuérkue oTHOmEHUS U UX cBOMCTBA. KOMIIO3MIUSA M NEKOMITO3ULUS HEYETKUX 4
oTHomleHUH. TpaH3uTUBHOE 3amblkaHue. lIpoeknum HEYETKHMX  OTHOLIEHUH.
OtHoweHus: cxoAcTBa W pasznuuus. HeueTkoe OTHOLIEHHE 3KBHUBAJECHTHOCTH.
Mertpuka. 3agaun HeueTkon kinaccupukanuu. [lopsaku u crnabple mopsaku. 3agadu
HEYETKOT'O yIOPAJOYEHHUS

4 MeTpI/I‘IeCKI/Iﬁ moAaxoJ K OINpCACICHHUIO IIOKAa3aTcClid Pa3MbITOCTH HCUCTKUX 4
MHOkecTB. HeueTkue MCPBEI. Cyr[epa,I(I[I/ITI/IBHBIe n CY63.,I[I[I/ITI/IBHBI€ MCPBI (MepLI
HpaB,HOHO,I[O6I/ISI, BO3MO>XHOCTH, BGPOHTHOCTI/I). Heuetkue HUHTCI'paJibl. HpI/IMeHCHI/Ie
HCUCTKUX MCP K MHTCTPAJIOB IJIA PCUHICHUA ci1abo CTPYKTYPHUPOBAHHBIX 3a1a4.

6 Heuérkoe wumcio (L-R) — tuma. Heu€rkoe TpamenueBuaHoe H HEYETKOE 4
TPEyroyibHOE 4uclia. YeTKHe U pa3MbITbie apU(PMETUKU HEYETKHX TPEYrOJbHBIX
guces. OCHOBHBIC OIEpaIiy ¢ HeYeTKUMH dnciiaMu. CriocoObl CpaBHEHUS! HEUETKHX
YHCeIL.

7 Heuérkas mnepemenHas. IloHstne HedeTkoro BbICKa3biBaHUA. IIpocTeie u 4
COCTaBHbIE HEYETKHE BBICKa3bIBaHMs. Orepanuu HaJl HEUETKUMH BbICKa3bIBAHUSMM:
OTPULAHHUE, KOHBIOHKIUS, TU3BIOHKIMUA, UMIUIMKALUS, YKBUBAJIEHTHOCTh. HeueTkue
jgorudeckre (opMylnbl W HX cBoiicTBa. HeueTkue mnpeaukaTsl W KBAHTOPBHIL.
JIMHrBUCTUYECKUE TIEPEMEHHBIE HMCTUHHOCTH. JlOorMYeckue CBS3KHM B HEYETKOU
JIMHTBUCTHYUECKOH noruke. 3Hadenust wucruHnHocty HEW3BECTHO wu HE
OIMIPEJEJIEHO. Kowmmno3uimoHHoe mpaBWiIo BbIBoja. HeueTkwe sKcmepTHBIE
CHCTEMEL.

8 CriocoObl  BBINIOJHEHUS HEYETKUX anroputMmoB. IlpeacraBieHune HeYeTKOro 4
anropuT™Ma B Buie rpada. Heuerkue anroputmsl o0ydenus. OOyuarommiics HeYeTKHit
aBToMaT. OOydeHHe Ha OCHOBE YCIIOBHOM HEUETKOW Mepbl. AJANTUBHBIA HEUSTKHI
JIOTHYECKUM  perynarop. AJroput™M  (QOpMHpOBaHUS HEUYETKOTO  OTHOLICHHS
MpeIrnouTeHusl. AJITOPUTM YTOUYHEHHS! IMHIBUCTHUECKUX KPUTEPHUEB.

9 Heuerkue nienm, orpaHuyYeHus U pelieHus. 3a1a4d HEYETKOTO MaTEMATHYECKOTO 6
NporpaMMupoBaHus. MoJenu HEYETKOW O0XUAAEMOM MOJIE3HOCTU. AJTOPUTMBI
HEYETKOTO0 KOHTPOJS W ymhpaBlieHus. rpel B HEYETKO OMpPENEICHHONH OOCTaHOBKE.
MHoromaroBpple Tporecchl NpuHATUA pemieHud. OCOOEHHOCTH KOHTPONS U
VOpaBJICHUS B YCJIOBHUSX CTOXAaCTHYECKOM HeompeneaeHHOCTH. KoHTpons u

YHpaBJICHUC NTUHAMUYCCKUMHA CUCTEMAaMU B HCUCTKUX YCIIOBUAX.
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Cpeacraa KOHTPOJISA KayecTBa 00y4eHUst
OO0pa3ubl 3aJaHUI 17151 BHINOJHEHUS HHAUBUAYAJIbHBIX U KOHTPOJbHBIX PadoT

3apanme 1. Jlyin yausepcansHoro MHokectBa E = {a,b,c,d, e, f, g} u HeweTkux mommuOKeCTB
A ={(al0), (b|0,3), (c|0,7), (d|1), (e]0), (f]0,2), (g]0,6)},
B ={(al0,3), (b|1), (c|0,5), (d|0,8), (e|1), (]0,5), (g]0,6)},
C = {(al1), (b]0,5), (c|0,5), (d]0,2), (e|0), (f]0,2), (]0,9)}

Haygure A N BN E

Baganue 2. Ilyctp 3amaHo yHHBepcaabHOE MHOKECTBOE = [0; K] — MMOJMHOKECTBO MHOKECTBA
JelcTBUTENbHBIX Ynces R. [l HeueTkoro moaMHOXKeCTBaA, 3aJaHHOrO (yHKIUEH NMpUHAIIEKHOCTH

2
X
up(x) = —/XE [0, k] onpeenrTe HHAEKC HEYETKOCTH.

3ananue 3. Onpeaenure moaMHOKECTBO 0,4 -ypOBHSI [T HEYETKOTO TOAMHOMXKECTBA
A = {(x1]10,7), (x,]0,5), (x3]1), (x4]0,2), (x5/0,6)}. ITpencraBbre pasioKeHue HEYETKOIO
MIOJIMHOXKECTBA A Ha O -ypOBHHU.

3ananme 4. JlokaxxuTe CBOMCTBO:
An(AUB)(AnB)u(BNnC)u(CnA)=(AUuB)n(BUC)n(CUA).
3amanue 5. YpocTuTe BbIpaKEHHUE: (é N ((E nc)u (E N g))) uC.

3aganue 6. [loctpouth (YHKIUIO MPUHAUIEKHOCTH HEUETKOrO MHOXECTBA "BBICOKUN MY>KYMHA'" Ha
yHHUBepcanbHOM MHOkecTBe {170, 175, 180, 185, 190, 195}, ecnu n3BeCTHBI TaKUE SKCIIEPTHBIC TAPHBIE
CpaBHCHHUs: ea0comoTHOEe mpemmymiectBo 195 wHan 170; esBHOoe mnpeumymectBo 195 mam 175;
ecyliecTBeHHOE MpeumymiectBo 195 nHan 180; ecmaboe mpeumymiectBo 195 Hanm 185; eorcyrcTByeT
npeumyiectso 195 nag 190.

3apanme 7. [lycts A = 0.1/1+ 0.3/ 2 + 0.4/ 5+ 0.7/ 6 + 0.8/ 9 +1/10 u o €{0.1; 0.3; 0.5; 0.7; 0.9} .
CocTaBbTe MHOKECTBA 0. - YPOBHS JUIsSl BCEX BO3MOKHBIX 3HAYCHHH O
3ananme 8. Hocutenem HeueTkoro MHOXecTBa A siBiisieTcst oTpe3ok [1,3], a GyHKIMs npuHaUIeKHOCTH

1
umeet BuI 4, (x) = > (1+cos(nx)). BanummTe pa3nokKeHNE MO MHOXKECTBAM 0L - YPOBHSI.

3anganue 9. /lanpl HeueTkue yncia 4 = «puMepHO 7», B = «ipumepro 10»

A= J x_4/x+ I 9;x/x B= j x_6/x+ j 9_x/x

xel4,7] xe(7,9] xe[6,10] x(10,15]

BrimmonnuTe apudmMerniecke onepaiuny Haja STUMHU YUCIaMH.
3aganme 10. [Tycts mHOXecTBO U=[1;10] oToOpakaercs Bo mHOkecTtBOo V=[0;1] mo 3akony V = lgu.

x-1 .
MuoxectBo U sABIseTCs HOCUTEIEM HEYETKOTO MHOXECTBA A: j ——/x  Haiigure o6pa3

xe[1,10]

MHOXECTBa A Ipu 1TaHHOM OTO6pa)KeHI/II/I.

3aganume 11. ITycts U={0,1,2,...120} — BO3MOXHBI} BO3pacT 4ejoBeKa. BrIcTymas B ponu 3Kcrepra,
noctpoiire rpaguku GQyHKUINN MPUHAIEKHOCTH CIEAYIOIUX HEUETKUX MHOKECTB C MOMOIIBI0 METOa
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NapHbIX cpaBHEHUIl: A - Monozaoi, B — crapeiii, C — oueHs mMononoii, D — He crapslil. 3anummure 3TU
MHOECTBa B CTaHJapTHOU (opMme.

Pemnthe 3amady ¢ MOMOIIBI0O METO/MA CTATHCTHYECKOW OOpaOOTKH AKCIEpTHON HWHMOpMAaIuu, B
KaueCcTBE IKCIEPTOB UCIIOIb30BATh CBOUX OJHOTPYIITHUKOB.

3apanue 12. [Iycts U — MHOXECTBO JMCLUUIUIMH, U3y4aeMbIX B TeKylleM cemectpe. [IpucBoiite HoMep
KaXJIOM JMCUUIUIMHE W, BBICTYINas B POJM SKCIEpTa, 3alUIINTE HEYETKHE MHOXECTBa: A — MHE
HpaBUTCA 93Ta JTUCHUIUIMHA, B — g He monHuMar 3ty auciuiuimHy, C — MHE HE HpaBUTCSA 3Ta
muctuminHa, D — S xoren Obl M3y4arh 3Ty TUCHUIUTMHY riay0ke. [IpencraBbre pa3inoKeHHs KaXKI0ro
13 HEYETKMX MHOXECTB [0 MHOKECTBAM YPOBHSI.

3apanmue 13. [lycts U={0,1,2,...,25} aBaseTcs HOCUTEIEM CIEAYIOIMIMX HEUCTKUX YHCEIl: a - «B TOPOJIE
N mpoe3 Ha METPO CTOUT MPHOIU3UTEIBHO 8 py0.», b — «poe3 Ha MapIIpyTKe B 3TOM rOpPOJe CTOUT
He MeHee 15 py0.», ¢ — «MHE HajJ0 MpoexaTh Ha METPO pa3 MATh», d — «MHE HAAO MpoexaTh Ha
MapIIpyTKe Mo KpaifHel Mepe pa3a Tpu». BrICTymas B poiiu 3KCIepTa, 3aMUIINTe HEYeTKHE YUcia a, b, ¢
u d B popme 00beqMHEHHS TOUCUHBIX HEUSTKUX MHOXECTB.

Haiinure x= «arpumepHas cymma pacxoJ0B Ha TpaHCHOPT B ropojie N». Pa3znoxure HedeTKre yucia a,
b, ¢, d u X mo MHOecTBaM o - ypoBHs, eciu 0€{0; 0.2; 0.4; 0.6; 0.8; 1}. IToctpoiite rpaduku GyHKINI
MIPUHAJIC)KHOCTH YKcel a, b, ¢, d u x.

Bomnpocs! k 3a4ery
1. Hemn wu 3amaunm HedyeTkol Jioruku. IloHstue npuHamnexHoctu. I[loHsTHE HEYETKOro

IIOAMHOXKECTBA. CDyHKIII/ISI MPUHAIIJIC)KHOCTU HCYCTKOT'O ITOJMHOXKCCTBA U €€ BHU. CaoiicTBa
MHO>X€CTBa HCYETKUX MMOAMHOXKECTB.

2. | Heuérkme wmHOxecTBa. DyHKIMS npuHAAIeKHOCTH. Omnepanuu  Haax  HEYCTKUMHU
MHO>KECTBaMH.

MuoxecTBo ypoBHs. [TpuHIun 06001eHMs.

Heuertkue oneparopsl. TpeyronbsHast Hopma. TpeyronabHas koHOpMa. OTpHULIaHHKE.

Heuétkne oTHOIIEHUS U UX CBOMCTBA.

ok w

Komnozuiust 1 1eKOMIO3UIMS HEYETKUX OTHOLICHUH. TpaH3uTuBHOE 3aMblkaHue. [Ipoekumn
HEYETKUX OTHOIIECHUMN.

OTHomICHUS CXOACTBA U pa3jInyusl. HeueTkoe oTHOIIEHNE SKBUBAJICHTHOCTH.

HOpHI{KI/I U cladble MOPpAOKH. 33,[[8.‘-11/1 HCEUYCTKOI'0 YHopsaa104CHUs

©| 0o N

MeTpI/ILIeCKI/Iﬁ MoAXOJd K OIMPEACIICHUTIO ITOKA3aTCJIA pa3MbITOCTH HCUCTKHUX MHOKECTB.

10. | Heuetkne w™epbl. CynepaaiuTHBHBIE W CyOaJTUTHBHBIE MEpHl (MEpHI IPaBIONOIO0MS,
BO3MO>KHOCTH, BEPOSITHOCTH).

11. | Heuerkue wunTerpansl. [IppMeHeHME HEYETKHX MEp W HMHTETPANOB JUISI pEmeHHs ci1ado
CTPYKTYPUPOBAaHHBIX 3a]1a4.

12. | Metonbl IpOBECHUS TPYMIIOBOM SKCIIEPTU3HI.

13. | Knaccudukanuss MeToJ0B NMOCTPOCHUsI (PYHKIMU NPHHAIICKHOCTH. [IpsiMbIe U KOCBEHHBIE
METO/IbI JUIsl OAHOrO AKcnepTa. IIpsMble 1 KOCBEHHbBIE METOABI JISl TPYIIIIBI 3KCIIEPTOB.

14. | OcHoBHBIE TOHATHS He4éTkux uncen. Heuérkoe umcno (L-R) — tuma. Heuérkoe
TpamenueBUIHOE MU HEYETKOE TpPEeyrojbHOe uunciaa. YeTkue u pa3MbIThie apupMeTHKH
HEYETKUX TPEYTOJbHBIX YHCET.

15. | OcHoBHBIE OnepaIy ¢ HedeTKUMH YrciaamMi. CriocoObl CpaBHEHUS] HEUETKUX YUCETT.

16. | Heuérkas NepeMCHHas. IIoHsITHE HEYETKOI'O BHICKA3hIBAHMSI. HpOCTLIC N COCTAaBHBIC HCUCTKUC
BbBICKa3bIBaHUS.




17.

Onepaupm Hal HCYCTKUMH BbICKA3bIBAHHUAMU: OTPULAHHUC, KOHBIOHKIHA, IAU3BIOHKINA,
UMIIIMKaNus, SJKBUBAJICHTHOCTbD. Heuerkue morngeckue (bOpMy.TII)I 1 UX CBOMCTBA.

18. | HeueTkue nmpequKkaThl ¥ KBAHTOPHI.

19. | IloHsiTHE JIMHTBUCTUYECKOW TEpEeMEHHOW. JIMHIBUCTHYECKHE TIEPEMEHHBIE HCTUHHOCTH.
Jlornueckue CBSI3KM B HEYETKOM JIMHIBUCTUYECKOM JIOTMKE. 3HAYEHUSI HMCTUHHOCTU
HEU3BECTHO u HE OITPEJEJIEHO. KoMmo3uiioHHOE TpaBuiIo BHIBOJA.

20. | @opmanu3anys TOHATHS HEYETKOro anroputma. CrocoObl BBIMOJHEHUS HEYETKUX
anroput™MoB. [IpecTaBneHne HEYETKOTO AlITOPUTMA B BUIE Tpada.

21. | Heuetkue anroputMmel 00ydeHus. OOydaromuiicss HeueTkuii apToMat. OOy4deHHEe Ha OCHOBE
YCJIOBHOM HEUETKOH MEpHI.

22. | AIanTUBHBIA HEYETKHH JIOTUYECKUH PEryssarop. AJTOpUTM (OPMUPOBAHUS HEUYETKOTO
OTHOILIECHHUS MPEANOUYTECHUSA. AJTOPUTM YTOUHEHUS TUHTBUCTHUECKUX KPUTEPUEB.

23. | HeueTkme menu, OrpaHWYECHHS W pEIICHUSA. 3aJadd HEYETKOr0 MaTeMaTUYeCKOTrO
MIpOrpaMMHUPOBAHUS.

24. | Mopenu HEYETKON 0KUAAEMOH MOJIE3HOCTU. AJITOPUTMBI HEYETKOTO KOHTPOJIS M YIIPABICHHUS.

25. | Irpbl B HEUETKO OIpEIeICHHOM 00CTaHOBKE. MHOTOIAroBbIE MPOLECCHI PUHATHS PEIICHUN.

26. | OCOOCHHOCTH KOHTPOJISI M YIPABJICHUS B YCIOBHSX CTOXAaCTHYECKOW HEOIPEIEICHHOCTH.

KOHTpOJIB " YIIpaBJICHUEC JTUHAMUYCCKUMU CUCTEMaMH B HCUYCTKUX YCIIOBUAX.




