MuHMCTEPCTBO HayKu 1 BbicLlero obpasoBaHua Poccuiickon depepaunm
denepanbHoe rocyaapcTBeHHoe GioaxeTHoe obpa3oBaTenbHoe yupexaeHue
BbiCLLEro obpa3oBaHus
«CaHkT-lNeTepbyprckmit rocyaapCTBEHHbIN YHUBEPCUTET NPOMBbILLIEHHBLIX TEXHOMOMIN 1 An3anHa»
(cnerynrn)

YTBEPXOAHRK
MepBbiit NPOPEKTOp, NPOPEKTOP MO
YP

A.E. PyauH

N
»

Ceprudukar  04d9 5718 01 07 af c2 b 45 fb 1£09 86 a4 47

s «28» 06 2022 ropa

Pabouasi nporpamma AUCUMNAUHBI

51.0.11 | Teopus cuctem n cMCTEMHBIN aHanu3

YuebHbIn nnaH: 2022-2023 09.03.03 MUTA LiTe® OO Ne1-1-144.plx

Kadegpa: | 26 IMaTeMaTMKVI

HanpaBneHvne noaroToBku:
(cneumanbHOCTL)

09.03.03 lMNpuknagHas nHdopmaTuka

Mpodounb NoaroToBku: Lincpposble TexHonornm B puHaHcax
(cneumanusaums)

YpoBeHb oOpa3oBaHus:  GakanaBpuaT

dopma 06y4eHus: o4Has

MnaH y4ye6HOro npouecca

KoHTakTHas paboTta .

CemecTp obyyatoLmxcs Cam. | KoHTpors, Tpynoé dopma

(kypc Anst 3A0) MpakT. | paboTa yac. MKOCTb, [ MPOMEXYTOHHOM

Nexuun AaHSTVS 3ET atTecTayuu
3 = - > o 2 2 Ok3ameH

Pra 34 34 49 27 4
WToro ML 34 34 49 27 4
PrA 34 34 49 27 4

CaHkT-lNeTepbypr
2022



Pabouyas nporpamma AvMCLMNMMHBI COCTaBrneHa B COOTBETCTBUU C hefeparnbHbiM rocyqapcTBeHHbIM obpa3oBaTenibHbIM
CTaHgapToM BbicLwero obpasoBaHusi no HanpasneHuo nogrotoskn 09.03.03 MpuknagHas uHMOpPMaTUKa, yTBEPKAEHHbLIM
npvkasom MuHucTepcTBa obpasoBaHus 1 Haykm Poccuiickon ®epepaumm ot 19.09.2017 r. Ne 922

Cocrasutens (u):
OOKTOP TEXHUYECKNX Hayk, [podeccop

OT Kadbeapbl cocTaBuTeEns:
3aBeayoLnii kKadeapon MmaTemaTmku

OT BbINycKkatoLLen kadeapbl:
3aBeayoLnii kadbeapon

MeTtoanyeckun otoen:

MelLuepsikoBa
lNaHTeneeBHa

Poxkos Hukonan
Hwvkonaesuny

CouHMKoB AHTOH
BrnagnmmpoBud

[fanuHa



1 BBEQEHUE K PABOYEN MPOMPAMME AUCLIUNHDI

1.1 Uenb aucumnnuHbl: OpMMPOBAHNE KOMMNETEHUMN B 06NacTm matemMaTU4eckmx MeTodoB M Mopenemn
paboTatoLmx B TEOpUnN CUCTEM Y CUCTEMHOM aHanuse

1.2 3apgaum gUCUUNIUHDI:

Hay4nTb CTyOQEeHTa OCHOBHbIM MOHATMAM M NPUHUMNAM MaTemMaTudecKoro amnnaparta, WUCMoSib3yemoro npu
OMUCaHUN CUCTEM: TEOPETUKO-MHOXECTBEHHOE OMucaHue, rpadmyeckoe MNpeacTaBneHne, JNornyeckue MnpUHLMNGLE U
KpUTEPUN NPaBUSIbHOCTM NPW NOCTPOEHUN MOAENEN CUCTEM

1.3 TpeboBaHUA K NpeaBapuUTeNIbHOM NOAroTOBKE 00Yy4aloLLEerocs:

MpenBaputenbHas NO4roToBKa NpeAnonaraeT Co3AaHne OCHOBbI Ans POPMUPOBAHUS KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3y4eHUN OUCLUUMINH:

MaTtemaTtuka

2 KOMMNETEHLMU OBYYAIOLWLEIoCcA, dOPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

YK-1: Cnoco6GeH ocyLlecTBNATb NOUCK, KPUTUHECKUIM aHaNn3 U CUHTE3 MHpOpPMaL MK, NPUMEHATb CUCTEMHbIN
noaxopn ANsA pelleHUs NocTaBrieHHbIX 3agay

3HaTb: OCHOBHblE MOHATUS M KOHLENuun Teopun cuctem ”n nNpuHUMUNbl CUCTEMHOIo aHanunia; OCHOBHble noaxoAdbl K
N3y4YeHn, onncaHuno 1 MmoaesimpoBaHMO CUCTEM.

YmeTb: I/I,D,eHTM(*)I/ILIMDOBaTb n KJ'IaCCI/I(*)I/ILIMpOBaTb CUCTEMbI; aHann3npoBaTb U obobwaTb cBedeHus O cUCTEME,
NPUYNHHOCIEACTBEHHbLIX U O6paTHbIX CBA34AX, 3aep>XKax peakuhn CUCTtemM Ha BHELLHWE BO3JENCTBUS.

BnapeTtb: MeTogamu d)yHKLI,I/IOHaJ'IbHOFO M AnHamMmm4eckoro mogenmposaHuma cCUCTemM U NpoLeccos.

OlNK-6: Cnoco6eH aHann3MpoBaTb U pa3pabaTbiBaTb OpraHM3aLMOHHO-TEXHUYECKNE N IKOHOMUYECKNe
npoueccobl C npumMmeHeHnem metogoB CUCTEMHOIo aHanum3a u mMaTemMmaTu4eCkKkoro mogesrimpoBaHus;

3HaTb: OCHOBbI Teopum cuctemMm n CUCTeMHOro aHanumsa

YmeTb: NPUMEHATbL MeToAbl TEOPUN CUCTEM U CUCTEMHOIO aHanm3a
BnapeTtb: HaBblkaMu MoAenmMpoBaHNA CUCTEM

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNITMHE

KoHTakTHas
paboTta

MHHoBaL, dopma
CP
dopmbl | TekyLuero
3aHATUA | KOHTpPONS

HanmeHoBaHue u cogepkaHue pasnenos,
TEM U y4eOHbIX 3aHATUIN Nex. Mp. (4achbl)

(4achkl) | (4acbl)

Cewmectp
(kypc ons 3A0)

Pasgen 1. OcCHOBHble MOHATUS Teopun
cuctem. CBounctBa cucteM. TeopeTuko-
MHOXECTBEHHOE U rpadmyeckoe onvcaHue

CUCTEMbI

Tema 1. Uenm 1  3akoHOMEpPHOCTU

ueneobpasoBaHus. . 4 4 6 un
MpakTnyeckme 3aHaTUA: BeegeHne B

TEOPUI0 MHOXECTB

Tema 2. AHanu3 cuctem, Mogenun wu

MOAENNpoBaHKe. . 4 4 6 un
MpakTnyeckne 3aHaATUSA:  Onepauum cC

MHOXecTBaMu. INogmHoxecTBa. KopTexu.

Tema 3. TlloHatne cuctembl. OCHOBHblE 03
onpegeneHns. TeopeTuKko-MHOXECTBEHHbIN > > 6 vn
noaxoa. 3

MpakTnyeckme 3aHaTms: CoOTBETCTBUS

Tema 4, KOHCTPYKTUBHbIE "

dYHKUMOHaNbHbIE CBOWCTBA CUCTEM. 4 4 6 I
MpakTnyeckune 3aHaTma: OTHOLIEHMS.

Tema 5. Cuctembl B opraHmsaumu. Tunbl

CTPYKTYP CUCTEM.

MpakTnyeckne 3aHaTMA: COOTBETCTBUA. > > 5 vn

HeueTkue MHOXeCTBa. TeopeTuko-
MHOXECTBEHHOE OMNMUCaHWE CUCTEM.
OCHOBHbIE onpeaeneHns Teopuv rpados

Paspgen 2. MeToamku cMcTeMHOro aHanmsa.

Tema 6. MIamepeHuns u wkanbl.
MNpakTnyeckme 3aHATUNA: WM3mepeHus wu 2 2 4 nn
LUKanbl

a3




Tema 7. Jlornyeckune
MOAennpoBaHnUs CUCTEM.
[NpakTnyeckme 3aHATUNA:
Bynesbl yHKUUN

MeToabl

Bbicka3sbiBaHUS.

nn

Tema 8. JNlornyeckue MeToabl
MoAenupoBaHNA CUCTEM. 4 4
[NpakTnyeckme 3aHaTms: npegukaTbl.

nn

Paspnen 3. Mogenu B cucteMHOM aHanuse

Tema 9. MopgenuposaHue Kak MeToq
CMCTEMHOro aHanunsa

MpakTuyeckue 3aHaTuA: padbl Kak MeTod
NpeacTaBneHnus CUCTEM.

nn

a3

Tema 10. MeTtogbl chopmannsoBaHHOro U
HedopmMann3oBaHHOro npeacraeneHns
cucteM. lNpakTnyeckme 3aHaTuA: NMnockue
rpadbl.MapLupyThl. fepeBbs

nn

Utoro B cemecTtpe (Ha kypce ansa 3A0) 34 34 49

KoHcynbTauum 1 npomexxyTodHas

2,5 24,5

aTTectauuns (Ok3ameH)

Bcero koHTakTHas pa6ora u CP no

70,5 73,5

AUCUUNnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM NaHoM He NpegycMOTPeHo

5. ®OHA OLEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHue nokasarenen, KPUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yribTaToB 00y4YeHUs
5.1.1 NokasaTenu oueHNBaHUA

Kog
KOMMNeTEeHLUN

MokasaTenn oLeHUBaHWS Pe3yrbTaToB 00Yy4eHMs

HanmeHoBaHMe oLeHO4YHOro
cpencrtea

YK-1

MoxeT dopmann3oBaTb Lenb KOHKpEeTHOM paboTbl M MOCTPOUTH
anropuTm AenCcTBUA AN AOCTWKEHUS pe3ynbTaTa, UCMOob3ys MOHATME
Lenu 1 3aKOHOMepPHOCTEN Lieneobpa3oBaHmsi.

MpounsBoanUT M3MepeHuss HeobxoauMble ANS CUCTEMHOrO aHanusa
Ucnonb3ysa pasHble BUAbI LWKar.

CnocobeH, y4nTbiBasi KOHCTPYKTUBHbIE U (hyHKLIMOHASIbHBIE CBOWCTBA
KOHKPETHbIX CcucTeM, nopobpaTh afekBaTHble MaTeMaTudeckue
MeTObl ONUCAHUS CUCTEMBI.

Bonpocbl ang
cobecenoBaHus

YCTHOTO

Bonpockl Ansa TecTupoBaHusi

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

Orl1K-6

PackpbiBaeT mMetog4 w1 anropyutMm  (hOpPManuM3oBaHHOTO U
HedpopMann3oBaHHOrO MpeACTaBMNeHNsS CUCTEM, B3SIB 33 OCHOBY
MEeTOOMKN CUCTEMHOrO aHanusa

CTpouT maTemaTM4eckMe MOAENU C MCMONb30BaHWEM TEOPETUKO -
MHOXECTBEHHbIX, JOTMMECKUX U rpadyeckmx anroputMoB Ha Gase
NPOBEAEHHOIO aHanm3 CUCTEMbI.

MogbupaeT COOTBETCTBYHOLWMIA AaHHOW OpraHM3aumMu TUM CUCTEMBI,
npoBeas aHanM3 CYLLECTBYIOLLNX KOHKPETHbIX BUAOB CTPYKTYP

Bonpocbl ans
cobecenoBaHus

YCTHOTO

Bonpockl Ans TecTupoBaHusi

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cucrema n KpuTepumn oLueHUBaHUsA

LLikana oueHvBaHusi

KpuTtepun oLeHBaHNUs chopMUPOBAHHOCTM KOMMNETEHL WA

YcTHoe cobecenosaHue

MucbMeHHas paboTa

3HaeT BCE OCHOBHblE NMOHATUSA,
5 (OTINIHO) onpeneneHus, anropuTMbl,

JokasaTenbcTsa.

HanMcaHa 6e3 owunbok Kn B  CPOK

MonHOCTBIO OpUEHTUPYETCS B MaTepuare,

KOHTpOInbHas paboTa.




OleeHTleyeTc;l B Martepuane, 3Haet
OCHOBHblE NOHATUA, onpepeneHua,
4 (XOpOLLIO) anropuTtMbl, gonyckaeT HecylwleCTBEHHbIe
oLUMOKM. KOHTPOJIbHaA HanmcaHa B CPOK C
He3Ha4vuTesrnbHbIMU UCnpaBlieHNAMMN.

3HaeT OCHOBHble MOHATUS, onpeaeneHus,
anropuTMbl, HO OTBET C KOHCTIEKTOM.
KOHTpOJSbHas paboTa HanucaHa
NOJTHOCTbLHO

3 (yAoBneTBOpUTENBLHO)

He Bnageer maTepuanoMm, XoTs MOXeT
2 (HeypoBneTBOpUTENBHO) | AaTb onpeaeneHus. KoHTponbHasa paboTa
HanucaHa He NOSHOCTbHO.

5.2 TunoBble KOHTPOSbHbIE 3a4aHuUs NN UHbIe MaTepuarnbl, He06XoAUMbIE Ansi OLleHKU 3HaHUIN, yMeHUN,
HaBbIKOB U (MNK) onbiTa AeATENLHOCTU
5.2.1 NMepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 3
1 OcHoBHble onpeaeneHust Teopuun cuctem MNoHATHA LeneobpasoBaHns. 3aKOHOMEPHOCTU BO3HUKHOBEHMWS U
dopMynupoBaHua Lenemn. 3akoHOMEepPHOCTM POPMUPOBAHMSA CTPYKTYP Lenen.
2 Knaccndgumkauma MeTogoB MOAENMPOBaHUSA CUCTEM
3 MoHsaTue cuctembl. OcHOBHbIE onpeaeneHns. TeopeTrKo-MHOXECTBEHHBIN noaxod. Onepaumm Hag,
MHOXeCTBaMm
4 Mpsimoe npousBegeHne MHoXecCTB. KopTexu
5 CooTBETCTBUSA (B TEOPUM CUCTEM - CBA3N).
6 OTHOLLEHUS (B TEOPUM CUCTEM - B3aUMOLENCTBUSA)
7 HeuyeTkune mHoxecTBa. PyHKLUN NPUHAOTIEXKHOCTW.
8 MpUHLMNBI TEOPETUKO-MHOXECTBEHHOIO ONUCaHUA 1 aHanusa cucTemMm
9 CTpykTypa cuctemsbl
10 KOHCTPYKTMBHbIE U (PYHKLMOHASbHbIE CBOMCTBA CUCTEM
11 Knaccudvkaums cuctem.
12 OcHOBHbIe onpeaeneHust Teopun rpacos
13 Onepauun Hag rpachamm
14 Mnockue rpadbl
15 .JdepeBbs.
16 CucTtembl B opraHmsaumm. Tunbl CTPYKTYp CUCTEM
17 O6paTtHas cBsi3b B CUCTEME.
18 M3mepeHuns n wkanbl
19 Jlornyeckne metoabl MOOENUPOBAHUS CUCTEM
20 Bynesbl dyHKLMN
21 OcHoBHbIe MeToabl A0Ka3aTENbLCTB
22 Anrebpa npeavkaTos
23 Cuctembl ynpaeneHus. CUCTEMHbIN NOAXOA B UCCNEA0BaHNM CUCTEM yNpaBneHus
24 MeToauku cuctemHoro aHanusa. MogenvpoBaHue Kak MeTof CUCTEMHOrO aHanu3a
25 Kputepum kak mogens uenen
26 AHanuna CVY. MNoHaTtue, uenun v 3agadun aHanusa
27 MeToapbl hopmManmM3oBaHHOrO U HehopManM3oBaHHOIO NpeacTaBneHnst CUCTEM

5.2.2 TunoBble TeCcTOBbIe 3afaHNA
TunoBble TecToBblE 3agaHuNs HaxoaaTcs B [NpunoxexHum k gaHHomy P,
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)
TunoBble NPaKTMKO-OPUEHTMPOBaHHbIE 3afaHus (3adaym, Kenckl) HaxoasaTtes B MpunoxeHun k gaHHomy P,

5.3 MeToaunyeckue maTepuanbl, onpegensirowme npoueaypbl OLeHUBaHUS 3HAaHUI, YMeHUW, BNageHun
(HaBbIKOB ¥ (MNK) NPAKTUYECKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa gonycka oby4aroLierocsi K npomMeXxyTo4yHoM aTTecTaumm u NopsaaoK NMKBMAaUMM akageMm4eckomn
3a0MKEeHHOCTHN

lMpoBeneHne NPoOMEXYTOYHOW aTTeCcTaLun perfnameHTMpPoBaHO foKalbHbIM HOpMaTuBHbIM aktom CII6rYMTO
«[NonoxeHne 0 NpoBeaEHUN TEKYLLLETO KOHTPOMS YCNeBaeMOCTU U MPOMEXYTOYHOM aTTecTaLMm obyJaoLwmnxca»




5.3.2 dopma npoBeageHUsi NPOMEXYTOYHOM aTTecTaumm no AUCLUUNNnHe

YcTHas X MucbMeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUSA NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIMHE

Ha noaroToBKy K OTBETY Ha ABa Bornpoca B buneTte Ha ak3ameHe aaetcd 40 MuHyT n ewe 20 MUHYT Ha peLueHne
CTaHgapTHOro npumepa. KoHCNeKToOM Nonb30BaTbCA MOXHO, HO obLlee BpeMs NPOCMOTPa OrpaHM4eHo 5 MyuHyTaMmu npu
OTBETE Ha ABa 9K3aMeHaLMOHHLIX BOMPOCAa M OAWH AONONHUTENbHBIN. [NepenucbiBaTb U3 KOHCMEKTA HemNb3s.

6. YHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMEYEHUE OUCUUMINTNHBI
6.1 YueOHasa nutepartypa

AsTOp | 3arnasve | W3patenscTBo "og nsgaHua | Ccebinka

6.1.1 OcHOoBHas y4yebHasa nuteparypa
OuasutgmHosa, A. P.,|O6was Teopuss cuctem u| Camapa: NMoBOMmKCKUI http://www.iprbooksh
KopgoHckas, W. b. CUCTEMHBIN aHanms rocyaapCTBEHHbIN op.ru/75394.html

yHUBEpcuTeT 2017

TENEeKOMMYHUKaLNA 1

WMHOPMaTUKN
LWanowHwukos, A. B.,|Teopus cuctem maccosoro| Crasponons: Cesepo- http://www.iprbooksh
BepexHon, B. B.,|obcnyxnBaHus KaBkasckum op.ru/75605.html
Jarun, A. M., denepanbHbli 2017
MneTyxuHa, A. A. yHUBEpcuTeT
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
BepHwTtenH, T. B.,|[pakTukym no AuckpeTHon ) . http://www.iprbooksh
Xpamosa, T. B. MaTemaTyMKe Hosocubupck: CM6MD_CKMM op?ru/55492F.)htmI

rocyaapCTBEHHbIN
yHUBepcuTeT 2014
TenekoMMyHuKauun n

MHOpMaTHKN
MewepskoBa [. [1.,|OuckpetHas  maTemaruka. http://publish.sutd.ru/
Boukapee B.  bB.,|MHoxectBa. Jlorvka. Npadbl Chne.: cneryntan 2015 tp_ext_inf_publish.ph
Kpbinos A. B. p?id=3359

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM

MatemaTtunyeckoe 6topo. dopmynbl no Teopun BEPOSATHOCTW. [OneKkTpoHHbIN pecypc]
http://www.matburo.ru/tv_spr.php

Matematnyeckoe  6wopo. Kak  BblibpaTe  dopmyny  KOMOMHATOPUKU?  [ONEKTPOHHbIA  pecypc]
http://www.matburo.ru/tv_komb.php

6.3 NepeyveHb NMLEH3NOHHOIO U CBOGOAHO pPacnpPoOCTPaHAEeMOro NporpaMmmMHoro obecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOOXOAMMOW AN OCyLUeCTBIIeHUs ob6pa3oBaTesibHOro
npouecca no AUCUUNINHe

AyguTtopusi OcHalleHve

MynbTumeaniiHoe obopynoBaHue, cneunann3MpoBaHHas Mmebenb, Jocka
JlekumoHHasa y A PYA H P A
aygutopusi

CneumanuavpoBaHHas Mebenb, focka
YyebHas aygutopust




MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNANHBI Teopusa cnctem 1 CUCTEMHbIV aHanu3

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHwuo nogrotoskn _09.03.03 MpuknagHaa nHdopmMaTuka
HavmeHoBaHue Ol (npoduns): _ Lindposble TexHonormm B purHaHcax

5.2.2 TunoBble TecTOBbIe 3aaHusl

1. Kakne u3 npuBegeHHbIX MHOXXECTB 3aaHbl KOPPEKTHO U CKOJTIbKO B HUX COAEPXUTCA anemeHToB?
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 MHOXecTBa: A ={1,2,{1,2}} n B ={1,2};
3. Kakuve 13 npvBefeHHbIX COOTHOLLEHWIN 3a4aHbl HEBEPHO?
a)7 € {1,357}
6) 37 € {1,357}
B) 71 ¢ {1,3,5,7}
N3 € {1,(3,5),7}
A) x € {tg(x),cos(x)}

4. YNpoCTUTb BblpaxeHue

ANBNCcN X)yUANC U MBNC U ECN X.

5. OaHbl mHOXecTBa A ={2,9.21,{1,2}, 7,6} nB ={7,5, 2}/
Beinonuuts onepauun AN B, AU B, A\ B, AxB.

6. 3agaHbl cOOTBETCTBUSI C 06nacTbio oTnpaeneHus [a,b,c} n obnactbio NpubbITHA {X,Y,z}

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

NN

Onpegenutb TUMbl COOTBETCTBUMN.

7. daHbl oTHoweHusa R n P. Hantn oTHoweHne R*P

MpunoxeHue 1

R
Y1 Y> Y3 Y,
X1 0 1 0 1
X2 1 1 0 0
=




Y1 1 1 0 0
Y2 0 1 1 0
Y3 1 0 0 0
Ya 0 0 1 1

8. Kakve u3 (*)OpMy.I'I TOXOEeCTBEHHO UCTUHHbLI U KakKne ToOXXKOeCTBEeHHO J10XKHbI
a) X> +y? =1vx®*+y* =1 vx,y €R

6)  AAB>C)>(A—>(B—0Q))

B)(A>B)A B> A

NAA A

9. 3anuwute B BuAE OpMyn BbiCKa3biBaHMWE:
"Ecnn nponssegeHue Tpex Yncen paBHO HyIto, TO OAHO M3 3TUX YUCEN PaBHO HyIo".

)
)

10. 3anuwuTe B BUae hopmMyn Teopembl:
a) Kaxxgoe uncno gensuwieeca Ha 4, oennTcs u Ha 2;
6) HekoTopble yncna genswmecs Ha 2 He JensTtcs Ha 4.

1. |_|yCTb 3a4aHbl ABa He4YeTKNX MHOXXeCTBa.
A ={(x.10,1), (x210.2), (xa10.5), (x4 10.7), (x5 10.2), (xs 10.9), (x7 I1)}
B = {(x10,4), (x210), (xs10,2), (x4 10.6), (x5 10.1), (x5 I1), (x7 [1)}.

Hartun pacctosiHue mexay HUMU 1 Grivkanilee K HeYeTKOMY MHOXECTBY A YeTKOE MHOXECTBO

12. 3apaH rpad Ha puc. 1. lMocTponTe MaTpmLy CMEXHOCTEMN.

Puc. 1.

13. 3agaH opreHTUpOBaHHbIN rpad, M3obpaXkeHHbIN Ha puc. 2.
a) MocTpoutb MaTpuLly MHUMOEHLNIA.



MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNANHBI Teopusa cnctem 1 CUCTEMHbIV aHanu3

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpasneHwuo nogrotoskn _09.03.03 MpuknagHaa nHdopmMaTuka
HavmeHoBaHue Ol (npoduns): _ Lindposble TexHonormm B purHaHcax

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNUA (3agaym, Kenchbl)

1. [nsi Npou3BOsbHLIX MHOXECTB A, B, H NpoBepuTb, SIBMSETCA N1 BbIMOMHEHWE BKMHOYEHUSI O HEOBXOAMMBIM 1
[0CTaTO4HbIM YCroBMEM BbironHeHus paseHctea B.a: AUB <H ,B: AAH =(B\A)U(H | A)/
2. PelwnTb CUCTEMY COOTHOLLEHWA OTHOCUTENIbHO MHOXECTBa X U HalTU YCrOBUSI COBMECTUMOCTM CUCTEMbI

BAC=XNA
X\C=ANB
CcANnB

3. Pewwuntb cuctemy ypaBHeHwZ OTHOCUTENBHO MHOXecTBa X U HanTu ycnosma COBMECTUMOCTU CUCTEMbI UK
AoKazaTb ee HeCOBMeCTUMOCTb

AAX =B\C
CnX=AuX
B\ X =A\X

4, [ins paHHoro rpadvika P HanTm Pt PoP, PtoP, prz(P‘l oP)x pr,(PoP)

P ={(1,2),(1,2),(2,3),(2,2)}. Mo onpeaenenuio uisepcun P ={(1,1),(2,1),(3,2),(2,2)}.
5. Dano cootsetcteme I = (X,Y,G) (ma6n. A.6).

1. WN3o06pasnTtb cOOTBETCTBUE a BMAE rpada.

2. Haitun, kakumm 13 YyeTbipex OCHOBHbIX CBOMCTB (BCIOAY OMpeaernieHHOCTb, CIOPbEKTUBHOCTb, (PYHKLIMOHANBHOCTb,
MHBEKTUBHOCTL) obnapaet 1.

3. Hantn obpas mHoxecTBa A 1 Npoobpas MHOXKeCTBa B npy faHHOM COOTBETCTBUM.

4. TlocTpouWTb COOTBETCTBUE MEXAY KOHEYHbIMW  MHOXecTBamu, obnagaiouiee Habopom  CBOWCTB,
NPOTMBOMOJIOKHbBIX AaHHOMY.
[ns [aHHOro 1 NOCTPOEHHOro COOTBETCTBUI OTMETUTL Crydan oTobpaxeHui, yka3aTe UX TUM, OTMETUTb Criydau

onekumnn.
X ={a,b,c,d}, Y ={1,2,3,4,5}, G={(d,2),(b,1),(b,5),(d,4)},A={a,b}, B={3,4}.
1. Haro otHowenne D(A,G) / BbiSICHUTb, KakuMi U3 CBOMCTB: PedIEKCUBHOCTb, aHTMPEMEKCUBHOCTb,

CUMMETPUYHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb, CBAIBHOCTL — 06raaaeT gaHHoe otHoweHne D (A,G) .

2. BbisicHnTb, 4To npeacTasnseT us cebs otHowerne @ * D n @ *O

3. TMocTpouTb Ha KOHEYHOM MHOXECTBE OTHOLLEHWE, obrafaroLlee Takum e HabopoM CBOWCTB, YTO U AaHHOe.
M306pas3utb ero B Brge rpada v 3agatb aHanMTUYeCKu.

A — MHOXECTBO TEHHWCWCTOB, YYacCTBYIOLMX B TYPHUPE, rAe Kaxabli [OIDKEH CbirpaTh C KaxabIM 3 mapTuwm,

G XpYy < X obbirpan Y .
7. BbINOMHMTL cnepytowve onepauum Hag HEYETKUMY MHOXeCTBamm A n B:

A AUB,ANB,AB,A+B,A—B,con(A), DIL(A)
A:{(a]0,6),(bJ0,1), (c|0,4)}
B:{(a[0,4),(b[0,8),(c[0,9)}

8. MocTpouTs Tabnuuy aaHHoi 6ynesoit dpyHkumm T (X, y,2) =X > YA Zv X .

9. Hanmcatb Tabnmuy doyrkumn h(X, Y) , senstoweiica cynepnoauumeit dpyrkumin (X, y)=f,(y,y, f,.(X,Y,2)) , ecrm
f, = (10010111)

f, =(01101011)
10. Oana pyrkuma T (X, Y, 2) =(01011010).



1. BbIAICHATb, Kakue NepeMeHHble ABNATCA CYLLECTBEHHbIMU, a Kakmne (DUKTUBHBIMU.
2. Boipaauts (X, Y, Z) cdopmyron, B KOTOpYio BXOAAT TOMBKO CyLLECTBEHHbIE NepeMeHHbIe.

11. N306pasuTb rpad co crieaytowmm Habopom ctenereit BepwmnH{0, 3,3,3, 3}, a Takke nonHbIi rpad .

12. MNocTpouTb 0AHOPOAHBIN Fpad € NATbI0 BEPLUMHAMU CTENEHUN YeTbipe.
13. Ana paHHOro nnaHapHoro rpada usobpasntb M30MOPMHLIV eMy rpad, Takomr, YTO BCe BepLUMHbI fiexaT Ha OfHOWN
npsimon n pebpa He nepecekatoTcs. M306pasnTb cyrpad v noarpad

00101
00100
14. Mo matpuue cmexHoctn A = 01010 | noctpouts rpad
00101
10010

15. [Ins oprpadf HanMcaTb COOTBETCTBYIOLLYIO MATPULLY UHLMOEHLMA.

15. OpueHTuposaHHbIl rpad umeeT BepwmHel X ={a,b,c,d,e, f} . Moctpouts matpuuy pocTwkumoctn Ans

yKa3aHHOro MHoXecTtBa ayr E .

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

16. Mo nocneposatensHocTu Mproddepa {2, 2,2, 1, 1}, N=5+2 =7 noctpouTts Aepeso.



	5. Даны множества А ={2,9.21,{1,2}, 7,6} и B = { 7,5, 2}/
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