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CocrtaButens (1):

[OKTOp TeXHU4Yeckux Hayk, MNpodeccop MewepsikoBa ManvHa
MaHTeneesHa

Ot kadeapbl cocTaBUTENS: PoxkoB Hukonan

3aBegyowmn kadegpon MmaTemMaTrkm HwukonaeBuy

Ot BbINycKatoLlen kadeapsbl: CoLHNKOB AHTOH

3aBepyowmn kagenpom Brnagumuposuny

MeToguyeckuin otaen:




1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uens aucuunnuHbl: oOpMUpOBaHME KOMMETeHUuid B obractM MaTtemaTMyeckux MEeTOAOB U  Mogernemn
paGoTaloLmxX B TEOPUM CUCTEM U CUCTEMHOM aHanunse

1.2 3apgauvm AUCUUNNUHBIL:

Hay4uTb CTY[E€HTa OCHOBHbLIM MOHATMSAM U MPUHLMNAM MaTeMaTU4YecKoro annaparta, UCMOMb3yemMoro npu onuMcaHmum
CMUCTEM: TEOPETMKO-MHOXECTBEHHOe oOnucaHue, rpaduyeckoe npeacTaBrieHne, INorMyeckue MpUHLMNBLI U KpUTepun
MpPaBUIbHOCTU MPU NOCTPOEHUN MOAENEN CUCTEM

1.3 Tpe6oBaHuA K NpeaBapuTeNnbLHOM NOAroToBKe oby4aloLlerocs:

MpenBapuTensHas NoaroToBka npegnonaraeT co3faHne 0CHOBbI ANt POPMUPOBAHMS KOMMETEHLIMIA, YKa3aHHbIX B M.
2, Npy N3y4eHUN AUCUUNIINH:

MaTtemaTunka

2 KOMNETEHUWN OBYYAIOLLEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUUNIUHDbI

YK-1: Cnoco6eH ocyllecTBNATb NOUCK, KPUTUYECKUINA aHanM3 U CMHTe3 MHopMaLn, NPUMEHATb CUCTEMHbIN
noaxopn ANA pelleHus NocTaBnNeHHbIX 3agaY

3HaTb: OCHOBHbIE MOHATUS U KoHuenuun Teopunn cnctem U npnHUUnbl CUCTEMHOIo aHanu3a; OCHOBHble NoaxoAdbl K N3y4eHuto,
onncaHunto n MmoaesIMpoBaHNIO CUCTEM.

Ymethb: VI,CI,eHTVIq:)MLI,VIpOBaTb n KJ'IaCCVI(bVILI,VIpOBaTb CUCTEeMbl; aHannanpoBaTtb M obobwartb cBegeHna O cucTteme,
NPUYNHHOCIEOCTBEHHbIX U O6paTHbIX CBA34X, 3agepXXKax peakumm cuCctem Ha BHelLlHne BO34ENCTBUSA.
BnapeTtb: meTogamum qI)yHKLI,I/IOHaJ'IbHOFO 1N AMHaMmn4yeckoro moagennposaHuga CUCTeM U NMpoLeccos.

OlK-6: CnocobeH aHanu3unpoBatTb U pa3pa6aTblBaTb OopraHn3aymMoHHO-TeXHUu4eckme n IKOHoMmmn4yeckume npouecchbl C
npuMmeHeHnem MeTogoB CUCTEMHOro aHanu3a n MaTeMaTu4eCKoro mogenmpoBaHus;

3HaTb: OCHOBbI Teopun cMctem n CUCTeMHOro aHanumaa

YmeTb: NMPUMEHATb MeTOodbl TeOpUn CUCTEM U CUCTEMHOIO aHanma3a

BnapeTb: HaBblikamu MogenmpoBaHnUA CUCTEM

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNWHE

O |KoHTakTHas
< 6
o paboTa
5@ WHHOBaL, dopma
HaumeHoBaHue u cogepxaHue pasienos, 8 = CP
_ S g dopmbl TekyLiero
TEM U Y4EOHbIX 3aHATUI s S| ek Mp. (4acel) SAHSTHIA KOHTPONS
(6]
O g | (vackl) | (vacsl)
E'4

Pasgen 1. OcHOBHbIe NOHATUS TEOPUN
cuctem. Ceoncrtea cuctem. TeopeTuko-
MHOXeCTBEHHOe U rpadmyeckoe onucaHve
CUCTEMBI

Tema 1. Llenn 1 3akoHOMepHOCTH
ueneobpasoBaHusl.

MpakTnyeckne 3aHaTUS: BBeaeHue B Teoputo
MHOXeCTB

Tema 2. AHanuns cuctem, Mogenu m
MOAENNPOBaHNE.

MpakTnyeckue 3aHsaTusa: Onepaunm ¢
MHoxecTBamu. MNogmMHoxecTBa. KopTexn.

Tema 3. lNoHsaTne cuctembl. OCHOBHbIE 4 03
onpegenenuns. TeopeTuko-MHOXECTBEHHbIN
nogxoga.

MpakTnyeckue 3aHsaTusA: CoOTBETCTBUS

Tema 4. KOHCTPYKTUBHbLIE U
dYHKUMOHarnbHbLIE CBOWCTBA CUCTEM. 2 2 8 un
MpakTudeckune 3aHATUA: OTHOLLEHNS.

Tema 5. Cuctembl B opraHmsaumn. Tunbl
CTPYKTYP CUCTEM.

MpakTnyeckue 3aHsaTusA: CoOTBETCTBMS.
HeYeTKne MHOXecTBa. TeopeTurKo-
MHOXXECTBEHHOe onucaHue CUCTEM.
OcHoBHbIe onpegeneHns Teopun rpadoB




Pasgen 2. MeTogukm cMcteMHOro aHanmaa.

Tema 6. Jlornyeckune metoasbl
MoAenuMpoBaHusa cucteM. HeyeTkasa noruka. 2 2 10
MpakTnyeckme 3aHATUS: NpeankaThbl.

nn
as

Tema 7. 'amepeHus 1 wkanol.
MpakTuyeckne 3aHATUSA: MIamepeHnst u wkansl

nn

Paspgen 3. Mogenu B cucteMHOM aHanmse

Tema 8. MogennpoBaHue kak MeToq,
CUCTEMHOro aHanmaa

MpakTnyeckue 3aHaTus: padbl kak meToq,
npeacTaBneHns CUCTEM.

nn

a3

Tema 9. MeTogbl hhopMann3oBaHHOMO U
HedopMann3oBaHHOro NpPeacTaBeHNs
cuctem. MNMpaktnyeckue 3anHatus: Nnockme 2 2 8
rpadbl.MapLupyThl. AepeBbsi. CryyvaliHble

nn

rpadbl.
UTtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 83
KoHcynbTauuu n npoMexyTovHas atTectauns o5 245
(Ok3ameH) ' '
Bcero koHTakTHas paborta n CP no 365 1075

AucuUnsnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHO

5. ®OHAl OLLEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KpuTepmeB U CUCTEMbI OLLeHUBAHUSA pe3yNbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHMBaHWA pe3ynbLTaToB 0byyeHus
KOMMNeTeHUUN cpeacTea
MoxxeT doopMmanunaoBaTh Liefb KOHKPETHOW paboTbl U MOCTPOUTL
anropuTm AencTBur ANS OOCTMKEHUSA pe3ynbTaTta, MCNoNb3ys NOHATME
N Bonpockl Ans ycTHoro
Lenu 1 3akoHOMepHOoCTeN Lieneobpas3oBaHus.
cobecenoBaHus
MponsBoauT n3amepeHns HeobxoamMmMble Ans CUCTEMHOTO aHanm3a
YK-1 P A P A A Bonpocbl anst TectupoBaHus
UCMNonb3ysi pasHble BUAbI LUKaI.
- [MpakTnko-opMeHTUpOBaHHbIE
CnocobeH, y4nTbiBast KOHCTPYKTUBHbBIE U (DYHKLMOHaNbHbIE CBONCTBA 3anaHIs
KOHKPETHbIX CUCTeM, nogobpaTtb afeKkBaTHbIe MaTeMaTU4ECKNE METOAbI a
ONUCaHNSA CUCTEMBI.
PackpbiBaeT meTog 1 anroputm oopmManm3oBaHHOro 1
HedOpManM3oBaHHOrO NPeACTaBEHUS CUCTEM, B3SIB 33 OCHOBY
Bonpocbl gnst yctHoro
METOLMKM CUCTEMHOIO aHanusa
cobecenoBaHus
CTpouT maTemaTU4ecKkMe Moaenum ¢ UCNonb30BaHMEM TEOPETUKO -
Or1K-6 Bonpocbl anst TectupoBaHus

MHOXECTBEHHbIX, NTOrM4YeCcKux u Fpa(i)l/l‘-leCKVIX anropnuTMoB Ha 6ase
npoBeaeHHOro aHanna3 CUCTeEMbI.

Mop6upaeT COOTBETCTBYIOLLMIA AaHHON OpraHW3aLum TUn CUCTEMbI,
NpoBeAsA aHanua CyLLECTBYIOLMX KOHKPETHbLIX BUOOB CTPYKTYP

MpaKTUKO-OpUEHTUPOBaHHbIE
3afaHus

5.1.2 Cuctema n KpuTepUM oLeHUBaHUA

LLikana oueHnBaHus

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnun4HO)

MonHOCTLI0 OpPUEHTUPYETCS B MaTepuare,
3HaeT BCe OCHOBHbIE MOHATUSA,
onpeaerneHus, anropuTmel,
JokasaTtenbCcTBa.

HanmcaHa 6e3 oWnbok 1 B CPOK
KOHTponbHas paboTa.




OpueHTHpyeTcs B MaTepuarne, aHaet
OCHOBHbIE MOHATUS, ONpeaeneHus,

4 (xopoLuo) anropuTMbl, AOMYCKaeT HECYLLECTBEHHbIE
OLUMOKM. KOHTPOSbHas HanMcaHa B CPOK C
He3HauYnUTeNbHbIMU UCNPaBREHNUSIMU.

3HaeT OCHOBHbIE MOHATUS, onpeeneHns,
3 (yOoBneTBOpUTENbHO) | anropuTMbl, HO OTBET C KOHCMEKTOM.
KOHTpOrnbHas paboTa HanMcaHa NofHOCTbIO

He BnageeT matepuanom, XoTs MOXeT
2 (HeyooBneTBopuTensHO) | AaTb onpeaenexuns. KoHTponbHas paboTta
HanmcaHa He MOSHOCTbIO.

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUSA UNN UHbIE MaTepuarbl, HeO6xoAMMbIe ANl OLeHKU 3HAaHUWA, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 4
1 OcHoBHble onpegeneHus Teopuun cuctem MNMoHATMA LeneobpasoBaHns. 3aKOHOMEPHOCTU BO3HUKHOBEHMS U
dhopMynmpoBaHusa Lenen. 3akoHOMEPHOCTM (hOPMUPOBAHUSA CTPYKTYP LIENew.
2 Knaccudumkauma MeTogoB MogenmpoBaHns CUCTEM
3 MoHsaTue cnctembl. OCHOBHbIE onpedeneHus. TeopeTuko-MHOXeCTBeHHbIN nogxod. Onepaunu Hag
MHOXXeCTBaMu
4 Mpsamoe npounssegeHne MHOXecCTB. KopTexu
5 CooTBeTCcTBMSA (B TEOPUM CUCTEM - CBS3M).
6 OTHoLeHus (B Teopun CUCTEM - B3aNMOLENCTBUS)
7 HeyeTkne MHOXecTBa. PYHKUUN NPUHAONEKHOCTH.
8 MpUHUMNBI TEOPETMKO-MHOXECTBEHHOIO ONMCAHWSA U aHanu3a cuctem
9 CTpykTypa cuctemsbl
10 KOHCTpYKTUBHBIE U PYHKLMOHANBbHLIE CBONCTBA CUCTEM
11 Knaccudukaums cncrem.
12 OcHoBHble onpegeneHus Teopun rpacdos
13 Onepauwnn Hag rpacdamm
14 Mnockue rpadbl
15 .Jdepesbs.
16 CuncTtembl B opraHmsaumm. Tunbl CTPYKTYP CUCTEM
17 O6paTHasi cBsi3b B cUCTEME.
18 M3mepeHus u wkansbl
19 OcHOBHbIE MeTOAbI OKa3aTeNbCTB
20 Anrebpa npeavkaTos
21 CucTtembl ynpaBneHus. CUCTEMHbIV NOAX0A B UCCNe0BaHMM CUCTEM YNpaBIieHns
22 MeTtoauku cuctemHoro aHanusa. MogenvpoBaHme Kak MeTo CUCTEMHOMO aHanumsa
23 KpuTtepuu kak mogens Lenemn
24 AHanus CVY. lNoHaTure, uenu n 3agayv aHanmsa
25 MeTtoabl dhopmannsoBaHHOro n HedopmManmM3oBaHHOIO NpeacTaBneHns CUCTEM

5.2.2 TunoBble TecToBble 3aAaHNA
Tunosble TeCToBble 3afaHus HaxoaaTcs B MNMpunoxeHuu kK gaHHomy P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aga4vu, Kenchbl)
TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3afaHUsA (3agaym, Kencbl) Haxoaatcs B MpunoxeHun k gaHHomy P,

5.3 MeToauyeckue matepuanbl, onpegensirowme npoueaypbl OLleHUBaHUS 3HaAHUW, YMeHUN, BnageHuin (HaBbIKOB
1 (MNn) NpPakTUYECKOro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusi gonycka o6y4aroLerocsi K NpoMeXyTo4YHOM aTTecTaumMm 1 NOpsAAoOK NMKBMAALUN akageMu4ecKomn
3a40JMKEeHHOCTU

lMpoBeneHne NPOMEXYTOYHON aTTeECTaLMN pernameHTMpoBaHO foKanbHbIM HOpMaTMBHBIM aktom CM6IMYMNTA
«lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4aroLmxcs»




5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No gUcumninHe

YcTHas +

NncbmeHHas

KOMI'IbPOTepHOG TecTnpoBaHue

5.3.3 Ocob6eHHOCTH NpoBeAeHUs NPOMEXYTOYHOM aTTecTauum No ANCLUUNINHe

Ha nogroToBky K OTBETY Ha ABa Bonpoca B bunete Ha ak3ameHe gaetcsa 40 MuHyT 1 ewe 20 MUHYT Ha peLueHne
cTaHgapTHoro npumepa. KoHcnekTom nonb3oBaTbCsl MOXHO, HO obLLee BpeMsi NPOCMOTPa OrpaHUYeHo 5 MUHYTaMu npu
OTBETE Ha JBa 3K3aMeHaLMOHHbIX BOMPOCca M OOUH AONOMHUTENbHbIN. [lepenvcbiBaTb U3 KOHCNEKTa HENb3s.

B TeueHunn cemecTpa BbINOMHAETCSA KOHTPOnbHasa paboTa.

NHasa

6. YYEBHO-METOOANWYECKOE N UH®OPMALIMOHHOE OBECINEYEHUE QAUCLUUMIIAHBI
6.1 YyebHas nutepartypa

ABTOp

3arnasue

MN3pgaTtenbLcTBo

| [oa nspaHmsa |

Ccblinka

6.1.1 OcHoBHas y4yeOHasa nutepartypa

Mewepsikosa I".I1.,

Teopusi CUCTEM U CUCTEMHbIN

CaHkr-lNeTepbypr:

http://publish.sutd.ru/

BonbHoBa [1.B. aHanus 2022 tp_ext_inf_publish.ph
crierynta p21d=2022105
DanensH T. A. Teopus cMCTEM U CUCTEMHbIN https://ibooks.ru/read
aHanu3 (TCuCA): yyebHoe ) ing.php?
nocobue Mocksa: EAOU 2024 short=1&productid=3
94988
6.1.2 lononHuTenbHasa y4ebHasa nuteparypa
Mewepskosa I". T1., [unckpeTHas matemaTtuka. http://publish.sutd.ru/
Boukapes B. b., MHoxecTBa. Jloruka. Mpadbl cne.: crierynt 2015 tp_ext_inf_publish.ph

Kpbinos A. B.

p?id=3359

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX 1 UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

Matematuyeckoe 6t10po. Popmyrbl MO TEOPUN BEPOATHOCTU. [ONEKTPOHHBIN pecypc]
http://www.matburo.ru/tv_spr.php

Matematuuyeckoe 6topo. Kak BeiGpaTb (hopmMyny KOMOUHATOPUKN? [ONEKTPOHHbIN pecypc]

http://www.matburo.ru/tv_komb.php

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTPaHAeMOoro NporpamMmmHoro oéecne4vyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmuanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOWN ANA OCYLUEeCTBNIeHUA obpa3oBaTeNnbLHOro
npolecca no gucuunsivHe

AyauTtopusi OcHalleHne

MynbTuMeauinHoe obopyaoBaHue, cneuyanmaMpoBaHHas mebenb, Aocka
JlekumoHHas y A PYA H P A
ayautopus

YuebHas ayantopus

CneumnanuavpoBaHHas meGenb, Aocka




MpunoxeHune

paboyen nporpaMmMbl AUCLUMNNNHBLI TEOpUA CUCTEM U CUCTEMHbIN aHanus
HavMeHoBaHWe ANCUUNIUHBI
no HanpasrneHuio nogrotoskn 09.03.03 MpuknagHaa nndopmartmka

HammeHoBaHue Ol (npodwuns): Bce npodmnu
5.2.2. TunoBbIle TecToBble 3a4aHuA.

1. Kakune uns npmeegeHHbIX MHOXXECTB 3aaHbl KOPPEKTHO U CKOJIbKO B HUX COOEPXNTCA 3ﬂeMeHTOB?
A={1357}
B ={175,35,7,1}
C ={1,37,5,17,5,73,1,5}
D = {7351}
E ={71,35,17,53}

2. PaBHbl nu mHoxecTtBa: A ={1,2,{1,2}} n B = {1,2};
3. Kakne 13 npuBegeHHbIX COOTHOLLEHWI 3aaHbl HEBEPHO?
a)7 € {1,357}
0) 37 € {1,3,5,7}
B)71 & {1,3,5,7}
N3 € {1,(3,5),7}
R) x € {tg(x),cos(x)}

4. YNpocTuTb BblpaxeHue

ANBNCcN X) U (ANc) U (BNc) U cNx.

5. anbl mHOXecTBa A ={2,9.21,{1,2}, 7,6} n B ={7,5, 2}/
BuinonHuts onepaumn AN B, AU B, A\ B, AxB.

6. 3agaHbl cooTBeTCTBUS € 0OnacTbio oTnpasneHus [a,b,c} n obnacTtbio npubbiTMa {X,y,z}

1l.a b c 2. a b c 3.a b c 4,

NN

Onpenenutb TUMbl COOTBETCTBUIA.

7. OaHbl oTHoweHua R u P. Hantu oTHoweHne R*P

R

Y1 Y2 Y3 Ya
X1 0 1 0 1
X2 1 1 0 0

MpunoxeHwne 1



Z1 Z> Z> Z
Y1 1 1 0 0
Y2 0 1 1 0
Y3 1 0 0 0
Ya 0 0 1 1

8. Kakue un3 (*)OpMyJ'I TOXOECTBEHHO NCTUHHDBI N Kakmne ToXXOeCTBEeHHO JTOXXHbI
a) X>+y? =1vx®+y* #1vx,y eR

6) AAB>C)>(A—>(B—>0QC))

B)(A—>B)A B— A

NAA A

9. 3anuwwuTte B BUAe hopmMyn BbiCKka3blBaHWE:
"Ecnv npounssegeHne Tpex Yncen paBHoO HyIo, TO OAHO U3 3TUX YMUCen paBHO HyN0".

10. 3anuwuTe B Buae hopmyn Teopembi:

a) Kaxgoe uucno gensuweecs Ha 4, nenuTca n Ha 2;

6) HekoTopble uncna genswmnecs Ha 2 He gensatca Ha 4.

11. MNycTb 3agaHbl ABa HEYETKNX MHOXECTBA:
A ={(x110,1), (x210.2), (x310.5), (x4 10.7), (x5 10.2), (xs 10.9), (x7 [1)}
B = {(x110,4), (x210), (x310,2), (x4 10.6), (xs10.1), (xs 1), (x7 [1)}.

Hantu paccToaHne mexay HUMnU n bnnxanwee K HEe4YeTKOMY MHOXXeCTBY A yeTKkoe MHOXeCTBO

12. 3agaH rpad Ha puc. 1. lNocTpouTe MaTPULYy CMEXHOCTEN.

Puc. 1.

13. 3agaH opreHTUpOBaHHbIN rpad, N3006paxKeHHbIN Ha puc. 2.
a) MocTpouTb MaTpuLy MHUNOEHUNNA.




MpunoxeHue 2
MpunoxeHune

pa6oqe|71 nporpamMmmbl nCUNNINHbI Teopus cUCTEM U CUCTEMHbIN aHanu3
HanMmeHoBaHne ancumnninHbl

no HanpasneHuto noarotoskn 09.03.03 MNpuknagHas nHdopmMaTtmka

HammeHoBaHue Ol (npoduns): Bce npodumnu

5.2.3. TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3agauu, Kenchbl)

1. [na npousBonbHbiXx MHOXECTB A, B, H npoBepuTb, ABNSETCS NN BbINOSIHEHME BKIHOYEHMS a HEOOXOAMMBIM U
[OCTaToOuYHBIM ycriosueM BoinonHeHus paseHctsa B .o AUB<H ,B: AAH =(B\A)U(H|A)/
2. Pewntb cuctemMy COOTHOLLUEHWUA OTHOCUTENBHO MHOXecTBa X M HaWTW YCrOBUS COBMECTMMOCTW CUCTEMbI
BAC=XNA
X\C=AnNB
CcANnB
3. Pewntb cnuctemy ypaBHEHU OTHOCUTENBHO MHOXecTBa X M HaWTW YCIOBUA COBMECTUMOCTM CUCTEMbI UIK
JoKa3saTb ee HeCOBMEeCTUMOCTb
AAX =B\C
CnX=AuX
B\ X =A\X

4, Ons naHHoro rpadvka P HanTm P! PoP, P'oP, pr, (P*l oP)x pr,(PoP)

P={(L1),(2),(2,3),(2,2)}. Mo onpeaeneruio ursepcun P ={(1,1),(2,1),(3,2),(2,2)}.
5. [avo cootsetctne I =(X,Y,G)

X ={a,b,c,d}; Y ={1,2,3,4}; G ={(a,2),(d,4),(b,3),(c,2),(d,1)}; A={ab}; B={L3}

1. M306pa3ntb cooTBETCTBME B BUAE rpada.

2. Hantn, Kkakumm 1n3 4eTblpex OCHOBHbIX CBOWCTB (BClogQy  OMNpPeneneHHOCTb,  CHOPBEKTUBHOCTb,
(PYHKLMOHANLHOCTb, MHBEKTUBHOCTL) obnaaaet [ .

3. Hartn obpas mHOXecTBa A n npoobpas MHOXecTBa B npn 4aHHOM COOTBETCTBUM.

4. MocTpouTb COOTBETCTBME MeEXOY KOHEYHbIMW  MHOXecTBamu, obnapatwlwee HabopoM  CBOWCTB,

NPOTUBOMOJOXKHbLIX JAHHOMY.
[ns paHHOro M NMOCTPOEHHOro COOTBETCTBUM OTMETUTb Clyvan OTODpaXkeHui, ykasaTb MUX TWM, OTMETUTb Ccryyau
onekuunin.
X ={a,b,c,d}, Y ={1,2,3,4,5}, G ={(d,2),(b,2),(0b,5),(d,4)}, A={a,b}, B={3,4}.

1. [aHo oTHoweHne CI)(A,G)/ BbIACHUTL, KakMMKU K3 CBOWCTB: pedreKkCUBHOCTb, aHTUPedNEKCUBHOCTD,

CUMMETPUYHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb, CBA3HOCTb — obnagaeT AaHHOE OTHOLUEHME (D(A, G) .

2. BbISICHUTb, 4TO NpeacTasnsieT u3 cebs otHoweHne O*D n O* O,

3. TMocTpouTb Ha KOHEYHOM MHOXECTBE OTHOLleHWe, obnagarollee TakuM e Habopom CBOWCTB, YTO W [aHHOe.
M306pasnTb ero B BuAe rpada 1 3aaaTh aHaNUTUYECKU.

A — MHOXECTBO TEHHWCUCTOB, YYaCTBYIOLMX B TypHUPE, A€ KaXObll [OIDKEH CbirpaTb C KaXabiM 3 mapTum,

G : XpYy <> Xobbirpan Y .
7. BbinonHuTb cnegywoiine onepauumn Hag HEYeTKUMM MHOXecTBaMu A 7] B:

A AUB,ANnB,AB,A+B,A—B,con(A), DIL(A)
A:{(a[0.6),(b]0,1),(c[0,4)}
B:{(al0.4),(0[0,8),(c[0,9)}

8. MocTpouTk Tabnuuy gaHHoit 6ynesoit pyHkumn (X, y,2) =X > YA Zv X .

9. Hanucats Tabnuuy dyrkumm h(X,Y) , sensioweiica cynepnosuumein dynkumin h(X, y)=f,(y, Y, f,(X,y,2)) ,

ecnm



f, = (10010111)
f, = (01101011)

10. fana dyHkums T (X, Y, 2) =(01011010).
1. BbISICHUTb, Kakue NepeMeHHblIe SBMSIOTCS CyLLECTBEHHBLIMM, a Kakne UKTUBHBIMM.
2. Beipasuts T (X,Y,Z) dopmyroi, B KOTOPY0 BXOAST TOMBKO CyLUECTBEHHbIE NEPEMEHHbIE.

11. N3o6pasuTh rpad co crepyolwmm Habopom creneren sepwmnH{0, 3,3, 3,3}, a Tawke nonHbI rpad .

12. NocTponTb OQHOPOAHbLIN rpadd C NATLIO BEPLUMHAMU CTENEHN YeTbipe.
13. [ins paHHoro nnaHapHoro rpadpa n3obpasnTte n3omMopdHbIN eMy rpad), Takon, YTO BCE BEPLUMHbI fiexaT Ha OgHOWM
npsimon n pebpa He nepecekatoTcs. N3o06pasnTtb cyrpad n nogrpad

00101
00100
14. Mo matpuue cmexHoctn A =| 01010 | noctpouts rpac
00101
10010
15. Ons oprpad f HanMcaTb COOTBETCTBYIOLLYIO MATPULy MHLUMOEHLUNNA.
X X
1 -
LIS S
a
1.7 [l ey
X
X
2 4
X
3

15. OpueHTupoBaHHbI rpad umeet sepwuHsl X =9{a,b,c,d,e, f} . Moctponts matpuuy moctwxumoctn ans

yKa3aHHOro MHoxecTBa ayr E .

E ={(e,a), (b, f),(c,d),(f,e),(f,c)}.

16. Mo nocneposatensHocTh Mploddepa {2, 2,2, 1,1}, N=5+2 =7 noctponts Aepeso.
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