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npeAMKaTbh onepaunn n mMyabtTmonepaynmn

A — mHoxecTBo, B(A) — MHOXeCTBO BCex NOAMHOXECTB A
o p: A" — {0,1} — n-mecTHbIli Npeankar;
o f: A" = A — n-mecTHas onepauusi;

o g: A" — B(A) — n-mecTHas mynbTMonepauus.

Anrebpanyeckne CTpyKTypbl
o Mogenb (pensiumorHas cucrema)
M=<AP>
o Anrebpa (yHnBepcanbHas anrebpa)
A=<A,0 >

o MynbTuanrebpa
R=<AM >
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DopmanbHble SA3bIKK

o $3bik npeaukaTos
Curnatypa — MHOXECTBO NPeAuKaTHLIX CUMBOJIOB.

o S3bIk onepauuii
Curnatypa — MHOXECTBO PyHKLMOHANBHLIX CUMBOJIOB.
B andasut BxoanTt cumeon =.
ATomapHble hOpMYyJibl — PaBEHCTBO TEPMOB: t; = to.

0 43blk MynbTMONepauwnii
CurnaTypa — MHOXECTBO hyHKLMOHANBHBIX CUMBOJIOB.
B andpasut Bxogut cumeon C.
ATomapHble hopMysibl — BKtOYeHUe TepMmoB: t1 C t.
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MynbTunHTEpNpeTauus CUrHaTypbl

o CurHatypa F — MHOXeCTBO (DyHKLMOHAbHBIX CUMBOJIOB,
C 3a(PUKCMPOBAHHON Pa3MEPHOCTBIO (MECTHOCTbLIO).
o BbigeneHHble HonbMeCTHbIE cUMBOsiaMM B curHatype F byayT: o, ¢;.
o R = (A, M) — mynbTnanrebpa c ynusepcymom (Hocutenem) A un
MHOXeCTBOM MynbTuonepaunii M, ogHotunHbix ¢ F.

MynbTunHTepnpetauns curHatypsl F B mynstuanrebpy R

v : F — M — otobpaxeHue, coxpaHsitoLlee MECTHOCTb (hyHKLMOHAILHOMO
CMMBOJ1a N MyabTuonepayunn.

BblaeneHHble cmMBonbl HTEpPRpeTMpytoTCes Tak: y(0) = &,

v(¢i) — OAHO3IEMEHTHBIE MHOXECTBA.

Ecnn MynbTunHTEpripeTaums B KOHEYHYIO anredpy, To roBOpUM KOHeYHast
MYAbTUNHTEPNpeTaLns.
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CunHTakcuc 6a30BoOro s3bika MyasTUONEpaLnii

AndbaBuT A3bika MynbTUONEPALINIA
o F — curHaTypa, cofepallasi HoJIbMeCTHble CUMBOJIbI O, Cj;
0 Xj — NepeMeHHbIe;
o &,V,~,V,d — noruyveckme cumBoibl;
o C — BHEJIOrNYECKUii CUMBO,

o (,) — TexHUYeCcKne CUMBOILI.

OTMEeTUM,4TO B Ka4eCTBe BbIAENEHHbIX (DYHKLNOHAIBHBIX CUMBOJIOM,
KpPOME 0, C; MOXXHO BBECTW U Apyrue, Hanpumep, N, U.
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BaszoBbiii A3bIk MynbTUMONEpaLnii

Onpegenexve Tepma
o ntoboli HONIBMECTHbIV CUMBOA CUTHATYpPbl F SBASETCA TepMOoMm;

o f(t1,...,t,) — Tepm, rae " € F u ty, ..., t, TEpMBI.

3ameTuM, 4TO MOHSTME TEPMA MOXHO 060bLWNTL.

OnpegeneHue dpopmysbl
o (t1 C tp) — dopmyna, rae ti, t, TepMsbI;
o (P&V), (¢ V V), — chbopmynbl, rae O, W dopmynsl;

o Vx;®(x;), Ixi®(x;) — dbopmynsl, rae (f°) dbopmyna Takas, yto
fO € F n s ®(f°) He BxoanT X;.

BHewHune ckobku B chopmMynax 4acto bygem onyckatb.
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CemaHTuKa 6a30BOro si3bika MyabTUONEPALINiA

3HaueHne TepMa t Npu MyIbTUUHTEPNpPeTaLNM 7y

o ecim t = 9, 10 v[t] = ’Y(fo)?

o ecnn t = f"(ty, ..., ty), TO

M= U {alaen(f") (a1, .., an)}-

a;€v[t;]

[lBy3Ha4yHasi ceMaHTUKa A3blka MYAbTUMHTEPNPETaLNiA
o ecim d=1t; Ctyp, TO

0[®] = 1 Torga un Tonbko Torga, korga y[t1] C y[ta].
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BepOHTHOCTHaﬂ CEMAHTUMKa A3blKa MyanmonepaumM

B panbHeliiem orpaHNyYMMcst KOHEYHBIMU MYJIBTUMHTEPMPETALNSMU.

ictnHHocTHOE 3HaueHue bopmynbl S npu MynsTUMHTEPNpETaLUn Y

[v[ta] N A[t]]

o ecim =1t Ctp, T00[P] = Tl
1

6[®] =1, npu |y[t1]| = 0;

, npu [y[t1]| >0,

0 ecm ® = V; VvV Wy, 1o 4[P] = max{d[V1],[V2]};
o ecnn ® =V & Uy, 10 [P] = min{§[WV1],[V2]};
o ecnm ® =V, 10 §[P] =1 —§[V];

o ecm © = IxV(x), 1o 0[P] = sup{d[V(c)] | 7(ci) € A},
0 ecm ® = VxV(x), 1o 0[P] = inf{o[V(c)] | 7(ci) € A}.
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/icuucnerune mynsTuonepaumii Tabanysoro Tuna

OtmeuenHble opmynbl: @ < a, P < a, D> a, © > a,
raoe o« — peiicteutensHoe yucnao ot 0 go 1.

MycTb:
< obuiee obosHaveHne gns < u <;
2 obuiee obosHaueHne ais > u >,
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[MpaBuna noctpoeHns Tabanubl

0> a
) L
(=%) P<1l-«

P&V«
(&2) =50

~

L e

OBV P e

P> a|V2Za

IxP(x) 2 a
CD(C,') Z o

VxP(x) 2 o
o(t)Z a

Mepszes H. A. (CankT-Metepbypr)

-0 < o
_\< ~J
) o> 1—«

P&VUS
(&%) P<a|V<a

OBV USSe!
< a
U< o

~

(VX)

~

IxP(x)<
O(t)<

VxP(x) S «
~ (D(C,)g [0}

JNoruka myneTuonepauuii Spnaron-2021

10/20



[MpaBuna noctpoeHns Tabanubl
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[MocTpoeHue TabauLbl Asst MHOXECTBA popMy

[ns MHOXECTBO OTMeHeHHbIX hopmyn X nocTpoetHmne Tabamubl (aepesa) onpenensieTcs
no uHgykumu: 1) ®o — KopeHb aepesa, rae o € X.
2) D — gepeso, ®o, ... ,Dj, ..., P, — BeTka fepesa

Qo

ecnn V; ns X, 1o K BeTke p,o6aBnﬂeTc;| OflHa nocjiefoBaTe/lbHAA BEpPLUMHA,
HYMepoBaHHasi 3TOI POPMYIOii;

ecnn kK ©; npumeHsieTcs NpaBuao U3 Nepeoli rpynnbl, TO K BETKe fobasnsiercs
OAHa nocnefoBaTeslbHAs BEpPLUNHA, HYMEPOBAHHbIE COTJIACHO NMPUMEHEHHOMY
npasuay, rae B BCTPEHaeTCs B Ka4YeCTBE OTMETKN B POPMYsiax 3Tol BETKM;

ecnmn K <D,‘ NMPUMEHAETCA NPaBuNIo U3 naTon rpynnbl, TO K BETKE AO6aBJ’IHeTCﬂ OAHa
UNN ABe nocnefoBaTesbHble BEPLUNHbI, HYMEPOBAHHbIE COrIACHO MPUMEHEHHOMY
npasuny;

ecnn K ®; NnpumeHsieTCs NpaBuIO U3 BTOPOI FPynnbl, TO K BETKe aobasisieTcs gse
BEPLUNHbI OAHOrO YPOBHS, HYMEPOBAHHbIE COMACHO NMPUMEHEHHOMY MpaBuJy,

ecnn K ©; NpUMEHSIETCs NPaBWUIO N3 TPETbel rPynnbl, TO K BeTKe fobaBnseTcs
OAHa BepLUMHA, HYMEPOBAHHbIE COrIACHO MPYMEHEHHOMY NpaBuy, rae CUMBOJ Ci,
TaKoOM, Y4TO HE BXOAUT BO BCe DOPMYSbI 3TOI BETKY;

ecnn k ®; NnpuMeHseTCs NpaBuaO U3 YeTBEpPTOl Fpynnbl, TO K BeTke AobaBnsercs
OflHa BepLUMHA, HYMEPOBaHHbIE COMIACHO MpPUMEHEHHOMY npasuiy, rae t noboii
TepM, BCe HynbMeCTHble OYHKLMOHAbHbIE CUMBOJIbI KOTOPOrO MpuHagnekaT
cdhopmynam 3Toli BETKU.
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Ncuncnenne Tabanynoro Tuna

O Betka 3amkHyTas, ecnn cogepxut nmbo P< an > a, mbo P< an P2 a,
nmbo > 1, anbo ® < 0 xoTb anst ogHoin dopmynsl P, anbo t C t < 1, nnbo
t C 0 > 0 xoTb gnsa ogHoro Tepma t.

Qo I-lpVIMeHeHVIe npaBunia ABNAETCA l/l36bITO'-IHbIM, €C/IN XOTb B OAHOIZ N3 NONYHEHHbIX
BETOK 1Mb0 HeT HOBbIX chopmyn, nubo npu npumerernn k ¢ > a (¢ < a) npasuna
sTOpoii rpynnbi nonydaem ®(f°) > o (®(f°) < ), a B 3Toit BeTke yre ecTb
dopmyna ®(t) 2 o (¥(t) < ).

O Betka ¢puHanbHas, ecnn oHa nmbo 3aMKHyTa, MO0 NPUMEHEHMNE NPaBU KO BCEM

ee popmynam n3sbbITOHHO.

@ Ecnn Bce BeTkn Tabnuubl prHanbHble, TO Tabnnua uHaibHAas, a ecnm
3aMKHyTble, TO Tabnuua 3amMkHyTas.

O MHOXeCTBO OTMeYeHHbIX (hOPMYyN X SIBASIETCS OMPOBEPXKUMbIM B NCHUCIEHNN
MynbTUONepauuii TabanMyHOro Tna, ecnu CywecTByeT 3aMkKHyTast Tabnuua ans
MHOXECTBa X.

0 OtmeuenHas dopmyna ¢ < o BbIBOgMMA N3 MHOXECTBa hOPMYA X B UCHUCAEHUN
MysibTuonepauuii, ecnm MHoXxecTBo X U {® > a} sABnsieTcs onpoBep>XMMBbIM.
AHanornyHo onpeaensieTcsi BbIBOAUMOCTb ans dopmyn < o, > a, ¢ > a.

Mepszes H. A. (CankT-Metepbypr) Jloruka mynsTuonepauwnii Spnaron-2021 13/20



HemoncTpaunorHbivi nprmep Nel

Basza 3HaHnii

1. HekoTopble cTyaeHThI yBaXkatoT BCex Npodheccopos.
2. Hu opuH 13 cTyfeHTOB He yBaXKaeT afgMUHUCTPATOPOB.

3anpoc

MoxeT nin npodpeccop bbITb agMuHucTpaTopom?

WNHTepnpeTauus:

YHUBEPCYM — MHOXECTBO NtOAEN;

v(fi) — MHOXeCTBO CTyfEHTOB;

v(f2) — MHOXecTBO npodbeccopos;

v(f3) — MHOXeCTBO aAMNUHUCTPATOPOB;

v(fa) — yHapHas mynbTnonepauus Takas, 4yto y(f3)(a) ato
MHOXECTBO JIIOAEN, KOTOPbIX YBaXKAET a.
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ObpaboTka 3anpoca

1. (R Cf) >0 npeanonoxeHne no 3anpocy
2. Ix((x C A)&(f2 C fa(x))) > 1 ycnosue 1
3. (Cl - fl) (f2 - ﬂl(Cl)) >1 (3 Z) 02
4. (ca Cf)>1 (&>).3
5. (R C falar)) =
6. (hCh(f) >1 (C2): 45
7. (K C f4(f1)) <0 ycnosue 2
8 (A Ch) <0 (C5):6.7
9. (C fh) > o (>0):1
8,9

Orsert: Her, npodeccop aAMUHUCTPAaTOPOM BbITh HE MOXET.
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HemoncTpaunonHbii npumep Ne2

Baza 3HaHwuii:

1. He menee 4em Ha 80% BepHO TO, 4TO Nt0bON HENOBEK CUMMATUYHbIN
NN OH Cebsi HE CUMTAET YMHBIM.

2. CyuwiecTByeT yMHbIii YeNOBEK, KOTOPbIA BCEX CUMMATUYHbIX NtOAel
NpeAcTaBAseT CUMNATUYHLIMMK, @ BCEX YMHbIX CHUTAET YMHbIMU.

3anpochi:

1. CnegyeT nu To, 4TO CyLLECTBYET YEIOBEK, KOTOPbI NpeacTaBasieT cebs
CUMNATUYHBIM, BEPHO He MeHee Yem Ha 75%7

2. CnepyeT nn To, 4TO CYLLECTBYET YEJIOBEK, KOTOPbLI/ NpeacTaBnsier cebs
cuMnaTUYHbIM, BepHO bonee yem Ha 80%7
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[lpencTaBneHne Ha A3bike MynbTUONEPALNT

WHTepnpetauns:
VHNBEPCYM — MHOXECTBO JIOA4EI;
(%) — MHOXeCTBO CMMNaTUYHBIX NtOAEi;
7(g%) — MHOXecTBO yMHbIX Ntogeii;
v(f) — yHapHas mynsTuonepaums Takas, 4to y(f)(a) ato
MHOXECTBO JIIOAEN, KOTOPbIX @ NPEACTABASIET CUMMNATUHHLIMY;
v(g) — yHapHasi MmynbTuonepauus Takas, 4to y(g)(a) ato
MHOXECTBO JIIOAEN, KOTOPbIX @ CHNTAET YMHbIMN.
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ObpaboTka nepsoro 3anpoca

1. Ix(x € f(x)) < 0,75 3anpoc, OT NPOTUBHOIO

2. Ix((x € g2)&((f° C f(x))&(g° C g(x)))) > 1 ycnosue 2
3. (a1 S g%)&((f° C f(c1))&(g® Cglcr))) =1 (32):2
4.cgCg¥>1 (&2):3

5 0 C f(a)>1

6.8°Cg(a)>1

7.¥x((x C fO) vV —(x C g(x))) > 0,8 ycnosue 1

8. (c1 CfO)V (a1 Cglc))>08 (V2):7

9.c1Cf°>0,8 10. =(c1 C g(c1)) >0,8 (v =>):8
11. C1 - f(Cl) > 0,8 (QZ) : 5,9 14. Cc1 - g(cl) < 0,2 (ﬂ 2) - 10
12.¢1 Cf(a)<0,75 (3X):1 |15 Cg%<0,2 (CZ):6,14
13.aaCf(la)<0,8 (5):12 |16.aCg'<1 (X):15

12,13 4,16

OTsert: [a, cnepyer.
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ObpaboTka BTOpOro 3amnpoca

1. Ix(x € f(x)) < 0,8 3anpoc, OT NPOTUBHOIO
2. Ix((x C g)&((F0 C F(x))&(g® C g(x)))) = 1  ycnosme 2
3. (61 € g)&((F0 C F(e)&lg® Cgl))) =1 (32):2
4. Cg’>1 (&2):3
5.0 C f(c1) >1
6.8°Cgla)>1
7. ¥x((x C o) vV —=(x C g(x))) > 0,8 ycnoeue 1
8. (c1 CfO)V (a1 Cgla))>08 (V2):7
9.¢¢Cf0>0,8 10. =(c1 C g(c1)) > 0,8 (V2):8
11. ¢ € f(c1) > 0,8 (C2):5.9
12. ¢ C f(e1) < 0,8 (3<):1
13. 0 Cfla) <l (Z):12
14.¢0Cg’>08 (2):4
15. f°C f(c1) > 0,8 (2):5
16. g2 C g(c1) > 0,8 (2):6
OTKpbITasi bmHanbHas BETKa OTBeT: Her,He cnepyer.
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Jloruka mynsTronepaunii: KOMMEHTapuu

o Jlornkn mynsTuonepaumnii obpasytoT obLIMpPHBIA KNacc NOruk.
Haunbonblunii mHTepec sTu NOrmkn NpeacTaBnsioT AN NPUIIOKEHWIA,
TaK KaK eCTECTBEHHbIM 0DPa30M AOMYCKalOT PasfinMyHble CEMAHTUKW.

o Ecan OrpaHN4YNTb MHTEPNPETALUUN MO MOLLUHOCTKN, TO NoJsyHaeMm
pa3peLIJVIMbII7I deaFMeHT JIOTNKN, HO B NPUJNTIOXKEHUAX bonee BaXkHO
YMEHbLLUNTL CJIOXKHOCTb pa3pellatolero anropntma.

Q |_|p|/| onpeneneHHbIX OrpaHNYEHNAX HEKOTOPbIE NIOTNKN
MyJ'IbTI/IOI'IepaLI,VIVI NX MOXXHO OTHECTU K AECKPUNUWMOHHbBIM J1Or'MKam
(/J,eCKpVII'ITVIBHbIe, JIOrnKa OnmMcaHui, fornka KOHLI,eI'ITOB) mnnn K
BEPOATHOCTHbLIM JIOFMKaM NN K MHOFO3HAYHbIM JIOTMKaM.

o Jloruku mynsTronepauuii SBASOTCA (PYHKLMOHANBHBIMU MO (hOpME 1
NpefnKaTHbIMU MO COAEPXKAHUIO.
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