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Beenenune

IIpakTnyeckue padoThbl HampaBlIeHbl Ha (POPMUPOBAHHE TPAKTHUECKUX YUEOHBIX
YMEHMM IPUMEHEHHMS METONOB IUCKPETHOM MATEMaTMKH K pPEIICHHIO pa3idYHbIX 3a/ad.
BxuttoueHHbIE B TpaKTHYECKHE paOOTHI 3a/1a4l CTUMYJIHPYIOT HCCIIEJ0BATENBCKYIO U TBOPUYECKYIO
JeSITeIbHOCTb, PA3BUBAIOT [103HABATEIbHbIE MHTEPECHI, IIOMOTAIOT HE TOJBKO INIy0Xe MOHAThH
MaTEMaTHUKy, HO U HAyYUThCSl IPUMEHSATh IIOJyYEHHbIC 3HaHUS Ha MPAKTUKE.

ConeprxaHreM NPaKTUUECKUX paboT ABISETCA PEIIEHUE Pa3InYHbIX IPUMEPOB U 3ajiay 110
JuckpeTHol matematuke.  CocraB 3aJaHMi s NPAKTUYECKOTO 3aHATUS CIUIAHUPOBAH C
pacueToM, 4TOOBI 3a OTBEAEHHOE BpeMsi OOJIBLIIMHCTBO OOYYAIOIIUXCA MOIJIM HMX BBINOJHUTH
KaueCTBEHHO.

BeinonHenuto npaktudeckux paboT HpPEIIIecTBYeT MPOBEpKa 3HAHUN CTYIEHTOB — HMX
TEOPETUYECKON TOTOBHOCTH K BBIIOJIHEHUIO 3a/1aHUS.

Bo Bpemst BbINONHEHUS MPaKTHUECKOW pabOThl MCIIONIB3YeTCs MHAUBUAYyalbHas (opma
opranuzanuu paboTel oOywaromuxcs. [Ipu wHIUBUAYanbHOW (QopMe OpraHW3alMy 3aHITHR
KaX/1bIif 00yyaromunicsi CaMOCTOSITEILHO BBIIOJIHACT 3a/JaHHE COTJIACHO CBOEMY BapHaHTY.

Kaxnass mpaktuueckas pabora oQopmisieTcs B TETpaaH IUIsl MPaKTUYECKUX padoT. B
odopmieHre paboOThl BXOAUT 3alMCh HOMEpa MPAKTUYECKOM paboThbl, TEMbI, €U, 3aJaHus C
pelIeHreM, OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.

Beinmonnenue npaktudeckux pabot no aucuuiuinHe EH. 02 [luckpeTHas marematuka c
AJIEMEHTAaMHU MaTeMaTUYeCKOM JIOTUKU HAIpaBJIeHO Ha (POPMUPOBAHHUE OOLIUX KOMITETEHIUI:

OK 1 Beibupare cnocoObl pemeHus 3agad HOpodecCHOHATBHON JeATEeNIbHOCTH,
IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 2 OcymiecTBiaTh MOUCK, aHAINU3 U UHTEPIIPETaLn0 HHpOopMaIiu, He0OOXOIUMOM NS
BBITNIOJIHEHMS 3a/1a4 NPOPECCUOHATBHON JAESITENbHOCTH.

OK 4 PaGoTaTh B KOJIJIEKTHBE U KOMaH 1€, 3((HEeKTUBHO B3aUMO/IeHICTBOBATh C KOJIIEraMH,
PYKOBOJCTBOM, KIIUEHTaMH.

OK 5 OcymecTBisaTh YCTHYIO M NHUCBMEHHYIO KOMMYHHUKAILMIO Ha TOCYAapCTBEHHOM
A3BIKE C YYETOM OCOOEHHOCTEHN COLMAIBHOIO U KYJIbTYPHOTO KOHTEKCTA.

OK 9 Hcnonp3oBaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM 1A TEIbHOCTH.

OK 10 Tlonb3oBaTbcst mpo¢ecCHOHAIbHOW JOKYMEHTAlMeil Ha TrocyJapCTBEHHOM U
WHOCTPaHHOM SI3bIKaX.



[TpakTtuyeckas padora Ne 1
®OPMYVYJIbI JIOTUKHU. IOCTPOEHUE TABJINI UICTUHHOCTMU.

HEJIb PABOTDbI: HayunThcsi (OpMaTM30BBIBATh BBICKA3bIBAHUSI W CTPOUTH TAOJIMIIBI
UCTUHHOCTH JiJ1s1 POPMYJT JIOTHKH.

Jnsi  BBINOJMHEHUS PpabOThl HEOOXOJMMO 3Hamb OCHOBHBIE (OPMYINBI  anredpsl
BBICKA3bIBaHMI; HEOOXOAMMO yMemsp IPUMEHSTh JIOTUYECKUE OTIepaiy, GOPMYJIbI JIOTHKH.

BPEMA BBITIOJIHEHHA: 90 munym.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEHJIALIUA

DopmyJ10i a1redpbl TOrMKH HA3bIBACTCS BCAKOE COCTABHOE BBICKa3bIBAaHUE, COJIEPIKALIIEE
JIOTUYECKHE IEPEMEHHbIE W 3HAKM JIOTMYECKUX omnepanuil. [lnsg 3amucu  cOCTaBHOTO
BBICKa3bIBaHUS Ha (POPMaTIbHOM SI3bIKE HY)KHO BBIJICJIUThH IPOCTHIE BHICKA3bIBAHUS U JIOTHYECKHE
CBSI3M MEXKIy HUMU.

Ilpumep 1. 3anucath ¢ HOMOIBIO (OPMYJIbI JOTMKH BbICKa3bIBaHUE: HEBEPHO, UTO €CIIU HET
JOXKJs1, TO OyZIeT COJTHEUHas MOT0/a, U 0K 1b ITOMIET TOI/1a U TOJIbKO TOTa, Koraa OyeT BeTep.

Pewenue. O603naunM OykBOW A BbICKa3bIBaHUE: «HJET JOXK/b», OyKBOil B BbICKa3bIBaHME:
«Oyner conHeuHas mnoroaa», OykBod C BbICKa3bIBaHUE: «OyneT BeTep». Pa3genum cocraBHOE
BBICKA3bIBAaHUE HA MPOCTHIE M KAXKI0E 3aMILIEM C IOMOLIBIO ()OPMYIIbI JIOTHKU:

«HET JOKAA» - A; «eciu HeT JOXKA, TO OYIeT COTHeuHas Iorojay - A—B;

«IO%Ib TTOWIET TOT/AA U TOJIBKO TOT/a, Korna Oynet Berep» - A « C.

Mexny npOCTBIMU BBICKAa3bIBAHUSMU CTOUT COIO3 «H», T.€. OHU COEJAMHSIOTCS C IOMOIIbIO
KOHBIOHKIIMM M COCTaBHOE BBICKA3bIBAHME «ECIM HET J0Xsd, TO OyIeT COJHeuyHas Iorojaa, u
JOKb TOMIET TOTIa M TONBKO TOT/IA, KOraa 6yaeT BeTep» 3anumercs B uje. (A—>B)&(4 & ().
T.k. mepea 3TUM COCTaBHBIM BBICKA3bIBAHUEM CTOUT CIIOBO «HEBEPHO», TO HYKHO IOCTaBUTh
OTpHIIaHUE HaJ| Bcel HopMyIIoit.

B wurore 3amaHHOe BbICKa3bIBaHHE (OpMaANIU3yETCs cienyoomuM  o0pa3oM:
(A>B)&(A < ().

Omsem: (A—>B)&(A & C).

I[J'IH KaXXZI0ro JIOrMYC€CKOI0 BBIPAXKCHUA MOKHO IIOCTPOUTH Ta6n1/1uy HNCTUHHOCTHU,
MO3BOJIAIOIIYHO OIPEACIINTE UCTUHHOCTDb HWIIM JIOKHOCTH JIOTHUYCCKOI'O BBIPAXKCHUSA IIPH BCEX
BO3MOXHBIX KOM6I/IHaIII/I${X HNCXOAHBIX 3HAYCHHUI JIOTHYCCKUX MNEPEMCHHBIX.

Ipumep 2. TlocTpouTh TAGMMIIEI HCTUHHOCTH 1151 hopmyanl (XvX)«>(X—Y &Z).

Pewenue. OnpenenyiM KOIUYECTBO CTPOK W CTONOIOB B Tabmuie. T.k. B Jormdeckoe
BEIDA)KEHHE BXOIAT TPU TlepeMeHHble, To no dopmyre 22 momyunm 8 crpok. Kommdectso
CTONOIIOB PaBHO KOJIMUYECTBY JIOTUYECKUX NIEPEMEHHBIX (3) + KoMuecTBo ornepanwii (6), moaydum
9 cronbmoB. VYuuTbIBas NPHOPUTET ONEpalui, paccTaBisieM TMOPSAOK  JeHCTBUI
(X1 V*X)ob8(X>°Y&*Z?). Banonusem Tabnuiy:

X Y Z X XvX
1

Y&Z | X>Y&Z | RvX)>(X—>Y&Z)
1
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MHOPAAOK BBIITIOJTHEHUSA PABOTHBI 1 ®OPMA OTYETHOCTH

3aoanue 1.

B cneoyrowux 6vickazbl@aHUsAX 6blOeiums Npocmvle, 0003HAYUUE KAHCOOEe U3 HUX OYKEOLL.
3anucams cocmasnoe 8vickazvi8anue ¢ NOMOUWBLIO POPMYIbl TOSUKU.

| BapuanT Il BapnanT 1l BapuanT
A) Ha ypoxke dpusuku A) Kars mobut nucatb A) Eciin Mamma cectpa
YUEHHUKH BBITIOJIHSIIN COUMHEHHMS WM PEIIaTh Camm, To Camra Opar
JabopaTOpHYIO padboTy U 3a/1a4u. Marimu

COOOIIATH PE3YJIbTATHI
UCCIICIOBAaHUN YUUTEIIO
b) Eciu cBeTut conHue u He
NyeT BeTep, TO He OyJeT
TOXK IS
C) IlpousBenenue 1Byx
YHCeN He PaBHO HYJIIO TOTJa
U TOJIBKO TOI'J1a, KOT'/1a OJJHO
U3 HUX HE PaBHO HYIIIO

b) Ecau nyet Betep, TO coliHiie

CBETHUT TOT/Ia M TOJBKO TOT/A,
KOTJIa HET IO

C) Ecnu B mapauienorpaMme
HE BCE€ YIJIbI MPSIMBIE UITH HE
BCE CTOPOHBI PAaBHBI MEXKIY

co00ii, TO ATOT
napaJuiesorpaMm He
IPSIMOYTOJIBHUK WJIM HE poMO.

b) Iloroxa 6yzner
COJIHEYHOM TOr[a 1 TOJIBKO
TOT/1a, KOTr/ia HU Oy/IeT HU
BETpa, HU JIOXKISA
C) Ecnu uncno nenurcs Ha
2 ¥ HE JIeNUTCS Ha 3, TO OHO
HE JenuTcs Ha 6

IV BapuanT

\V BapuaHT

VI Bapuanr

A) I'onoBa nymaer Torna u
TOJIBKO TOT/a, KOTJa S3bIK
OT/IBIXACT
b) HeBepHo, uto ecnu nyet
BETEP U COJIHIIE CBETHUT, TO
HET JOXKIs
C) Ecnu uncno nenutcs Ha 2
Y HE JCNIUTCA Ha 5, TO OHO HE
nenurcs Ha 10

A) 3emMits IBUKETCS 10
KPYTOBOM WJIM 3JTUITHYECKOM
opoute
b) Ecnu BeTpa HET, TO T0XKIb
OyJzeT Torja M TOJIBKO TOT/Ia,
Korja OyJeT macMypHas
rmoroja
C) IllpousBenenue Tpex Yucen
HE paBHO HYJIIO TOT/IA U
TOJIBKO TOTJa, KOTIa OJHO M3
HUX HE PaBHO HYIIIO.

A) Tsl MOXeENIb KYITUTH B
MarasuHe MPOJIyKThl, €CIIU Y
T€0s €CTh JCHBI'H
b) HeBepHo, uto eciu
MOro/1a MacMypHasi, TO
JOK]Tb UJIET TOTJA B TOJIBKO
TOTJIa KOTJ]a HET BeTpa
C) Ecau uncno nenures Ha
3 u genuTcs Ha S5, TO OHO
nenutes Ha 15.

3aoanue 2.
Tlocmpoums mabauyst ucmunHocmu 0Jist popmyIL.
| Bapuanrt Il BapuanT 11 BapuanT
X S yvX XY &X (X&y)—>x
(x&yvZ)e> (Y —>2) (X > yY&Z) v (X&Y) (X>y)eo(xvy&?)
(XVY&(Z o X)N&ZVY) | (X&)&ZX V X)&(Z oY) (X V2D&(Z & X)&(Z
-Y
IV Bapuant V BapuaHT VI Bapuant )
(Xvy)ox x—>(x&y) X (XVy)
(x o ¥)&((X—>2z)vx (Xvz)—>(xvy&2) (xvyvz)&(x>y)
XVY)V(Z->x)&(Z oY) (X © Y)&(Z VD) (A - B)VA&(C < D)

3aoanue 3.

C nomowybro mabauysbl UCMUHHOCIMU YCMAHOB8UMb, PAGHOCUILHYL JIU Clle0yiouue Gopmyvl

| Bapuanrt

Il Bapuant

111 BapnanT

A&B u AvB

BvAuB&A

AvB u A&B




IV BapuanT

\V BapuaHT

VI Bapuanr

A&B u AvB

BvAuB&A

AvB u A&B

3aganue 4.
Cumeonom F obo3nauaemcs 00Ho u3 yKazanuvlx HUdiCe 102UHECKUX 8bipadxcerull. Jlan ¢ppaemenm
mabauysvl ucmunnocmu evipasicenus F. Kakoe svipasicenue coomsememeyem F?

X&Y&Z
XvYvz
X&Y&Z
XvYvZ

XvYvZ
X&Y&Z
X&Y&Z
XvyYvz

XvY)&Z
(X&Y) Vv Z
XvYvZ
X&Y&Z

KOHTPOJIBHBIE BOITPOCHI

Bapwuanrsi I, 111
X Y Z F |1
0 1 0 1 2)
1 0 1 0 3)
1 1 0 0 4)
Bapwuasr 1, IV
X Y Z F 1)
0 0 0 0 2)
0 1 0 1 3)
1 1 1 1 4)
Bapwuasr I, V
X Y Z F 1)
0 1 1 0 2)
1 0 0 1 3)
0 0 1 1 4)
1.

N

B uem pa3Hulia MCXKAy NpOCTBIMU U COCTABHBIMU BBICKA3bIBaHUSAMU?

Yro Takoe TadINIa UCTUHHOCTH?

Kak OIPEACIIACTCA KOJIMUCCTBO CTPOK B Ta6n1/1ue HCTUHHOCTHU?



[TpakTuyeckas padora Ne 2
YIHNPOIMEHUE ®OPMYJI JIOT'MKH C IOMOLIBbIO PABHOCHJ/IBHBIX
INPEOBPA3OBAHUU. PEHIEHUE JIOTUYECKHUX 3AIAY

HEJIb PABOTDBI: HayuuThCs BBIIOJIHATH PAaBHOCUIIBHBIE Pe0Opa30BaHus, UCIIOIb3Ys 3aKOHbI
JIOTMKH; HAyYUThCS pelIaTh JOrMUECKHE 3aJa4l Pa3IMUHbIMU CIIOCOOAMHU.

Jns BolmosHeHUs: paboThl HEOOXOAUMO 3Hamb GOpPMyIbl anreOpbl BBICKA3bIBAHUM, METObI
MUHHMH3ALUHU aJdredpandecKkux npeoOpa3oBaHuil; HEOOXOANMO yMemb HPUMEHSTDH JIOTUYECKHUE
orepaiuu, GopMyJibl JIOTHKH, 3aKOHBI aJIreOphl JIOTUKH; (POPMYIHpPOBaATh 3aJla4d JIOTUYECKOTO
XapaxkTepa ¥ MPUMEHSTh METO/Ibl MAaTEMaTHYECKOM JIOTUKHU ISl KX PEIICHHUS.

BPEMA BBITIOJIHEHHUA: 90 munym
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEHJIALIUN

Jis  ynpomieHHWsT — CIOKHBIX — (OpMyJT  JIOTHKH — WCIOJB3YIOTCS  PaBHOCHIIBHBIE
npeoOpa3oBaHus, KOTOPbIe OCHOBAHBI HA 3aKOHAX JIOTUKH.
3aKOHBI JIOTUKH

3akoH ToxKIOecTBa: A = A

3akon HempoTuBopeuns: A&A =0

3aKOH MCKIIIOYEHHOTO TpeThero: AVA = 1

3aKOH JIBOMHOTO OTPUIAHUS: A=A.

3akoHbl koMMmyTaTuBHOCTU: AB = BA
AvB = BVA

6. 3axonsl quctpudyruBHoctu: Av(BC) = (AvB)(AVC)

A (BvC) =AB VAC

7. Accouuarunsie 3akonbl: Av(BvC) = (AvB)vC
A(BC) = (AB)C

8. 3akoHsI HaeMIoOTeHTHOCTH: A*A = A

Ok wbdE

AVA=A
9. 3akonsl e Moprana: AvB = A&B
A&B = AVB

10. A—>B=AvVB (cHATHE UMILTHKAIUH)
11. A&B=ABVAB (cHsTHE YKBHBAIECHITUHN)
12. CgoiicTBa kOHCTaHT: AvI =1 A&l =A AvO=A A&0=0

Pa3HooOpazue noruyeckux 3agad oueHb Beauko. CrocoboB ux penieHus Toxe Hemano. Ho
HauOoJIbIIIee PacIIpOCTPaHEHHE MOTYUMIIN CIeIYIOIIUE TPU CII0c00a pereH s JJIOTHYECKUX 3a/1au:
cpedcmeamu anzeopvl 102UKU C HOMOWIbIO PAGHOCUNBHBIX NPEOOPA306aANHUIl; MAOIUYUHDLI C
ROMOWBIO paccyyncoeHul.

Ilpumep 1. Peuwuums 3a0auy c nomouibto npeoopazoeanuii
[To TeneBM30py CHHONITHK OOBSBIISIECT MPOTHO3 TIOTOBI HAa 3aBTPA U YTBEPIKAALT CIIeIYIOIIee:
1) Ecnu He Oynet Betpa, To OyAeT macMypHas moroja 6e3 J10xKIs.

2) Ecnu 6ynet mox s, To OyeT macMypHO U 0e3 BeTpa.

3) Ecau 6yzner nmacMypHas moroza, To OyeT 10K/1b U He OyJeT BeTpa.
Kakas »xe nmoroma Oymer 3aBTpa?
Pewenue. Beenem 0603HaueHUE I TPOCTHIX JOTMYECKUX BBICKA3bIBAHHIA:

A — Oyzet Betep

B — Gyner macmypHo



C — Oynet noxab

3anuiieM CII0)KHbBIC BHICKAa3bIBAHMUS, BHIPAKAIOIINE U3BECTHBIC (DAKThI:

1) A—>BC

2) C—>BA

3) B>CA
3anuiieM IpOU3BEICHUE CII0KHBIX BBICKA3bIBAHUI U YIIPOCTHM €r0:
(A >B(C)&(C— BA)&(B > CA)=(AvBC)&(CvBA)&(B v CA)=
= (AC v ABA vBCC v BCBA) &(B v CA) = (AC vBCv BCA) &( B vCA) =
= (AC vBC(1vA)) &( B vCA) = (AC vBC) &(B v CA)) = AC B vACCA v BC BvBCCA=ACB
Omeem: Oynet Betep, He OyAeT O U OyaeT He nacMypHO [

Ilpumep 2. Pewuums 3a0auy c nomouibio npeodopazoeanuil
Tpoe npyseit, 0osienbIIMKOB aBTOTOHOK "®opmyna-1", ciopwiin o0 pe3yiabTaTax MpeACTOSIIErO
JTana roHoK.
1) Bort yBumuis, lllymaxep He npuzer nepbiM, — ckasan J[xoH. [TepBeiM Oyner Xusu.
2) Jla Her xe, mobemurenem OyneT, kak Bceraa, Lllymaxep, — BockimukHys1 Huk. — A 00
Ane3u ¥ TOBOPUTH HEUETO, EMY HE ObITh IIEPBBIM.
3) Ilurep, k koTopomy obpatuics Huk, BosmyTuiics: Xuiuly He BUAATh IEPBOTO MECTa
[To 3aBepiIeHMH 3Tana rOHOK OKAa3ajoCh, YTO KaXKIO€ U3 MPEANOI0KEHUN IABOUX Jpy3el
MOJTBEPAUIIOCH, a TPEATNOJIOKEHHS TPETHET0 U3 JIpy3el OKa3aluch HeBepHbl. KTo BhIMIrpal 3tar
TOHKHU?
Pewenue. Benem 0003Ha4eHUS ISl TOTUYECKUX BBHICKA3BIBAHUM:
A — noGeaur llymaxep; B — nobeaut Xumt; C — nobenut Asnesu.
3anuineM CI0KHbBIE BBICKA3bIBAHUSI, BEIPAXKAIOIINE U3BECTHBIC (DAKThI:

1. AB
2. AC
3. B

Bo3moskHbIE TpH ciydast:
Ipas xon u Huk, ITutep ue npas: (ABAC )§ = 0 (nomxHO ObITH 1)
Ipas [utep u Jxon, Huk He npas: (ABB )E = 0 (mosmxkHO OBITH 1)
IIpas Ilutep n Huk, [I>KOH He mpas:
(ACB)AB = (ACB)(AvB) = ACB vACB=ACB =1
Omeem: A —nobenut Lllymaxep; Xumn u Ane3u He MoOeasIT

IIpumep 3. Pewwums 3a0auy madauuHolm cCnocooom
Tpu nouepu nucarenphunnl opuc Keih — [xynu, Auipuc u JluHma, Toxe OYEHb

TanlaHTJIMBbl. OHU IPHOOPENIN U3BECTHOCTh B pa3HbIX BUJaX UCKYCCTB — I€HUH, OaneTe U KMHO.
Bce oHuM KUBYT B pasHbIX ropoaax, no3roMy Jlopuc gacro 380HAT uM B [lapnxk, Pum n Uukaro.
H3BecTHO, UTO:

1. Txynn xuset He B [lapnxe, a JInunga — He B Pume;

2. TapuwKaHKa He CHUMAaeTCs B KMHO;

3. Ta, KTO *XMBET B Pume, neBua;

4. JIunga paBHOAYILHA K Oajnery.

I'ne xxuBet Aiipuc, u kKakoBa ee nmpodeccusi?
Pewenue. CocraBum TabauIly 1 oTpa3uM B Hell ycioBus 1 u 4, 3anonHuB kieTku nudpamu 0 u 1
B 3aBHCHMOCTH OT TOT0, JIO)KHO WJIM UCTUHHO COOTBETCTBYIOIIEE BhICKA3bIBAHHE:

[Tapux Pum Uukaro Ilenue baner Kuno
0 Jxymn
Alipuc
0 Jlunga 0




Tak kak Jlunpa xuBer He B Pume, TO, corimacHo yciaoBuio 3, OHa He MeBHIla. B Kierky,
COOTBETCTBYIOIIYIO cTpoke "JInama" u crondiy "llenne", crasum 0. I3 TaGnuisl cpa3zy BUIHO,
yro JInHaa KuHOaKTpuca, a JHkyau u Alipuc He CHUMAIOTCS B KUHO.

[Taprx Pum UYukaro [Tenune baner Kuno
0 Jhoxynm 0
Alipuc 0
0 Jlunna 0 0 1

CornacHo ycinoBuio 2, mapukKaHKa HE CHUMAETCs B KUMHO, CJIEIOBaTeIbHO, JIMHAA KUBET HE B
[Tapuxe. Ho ona xwuBet u He B Pume. CrienoBatensHo, JInnaa sxuser B Uukaro. Tak kak JIunga u
Jxynun xuByT He B [lapuxke, Tam xuBet Alipuc. J>xyau skuBeT B Pume u, cornacHo yciioButo 3,
SBIISIETCS TIEBUIIEH. A Tak Kak JInHaa KuHOaKTpuca, To Alpuc OanepuHa.

B pe3ynbpraTe NOCTENEeHHOr0 3aM0JIHEHUS TOJy4aeM CIEAYIONIYIO Ta0IHILy:

ITapux Pum UYukaro Ilenne baner Kuno
0 0 1 Joxynm 1 0 0
1 0 0 Alipuc 0 1 0
0 0 1 Jluana 0 0 1

Omeem. Anipuc 6asiepuna, xuBeT B [laprxe.

MHOPAAOK BBIITIOJTHEHUSA PABOTBI 1 ®OPMA OTYETHOCTH

3aganue 1. C moMoIIbi0 paBHOCUIIBHBIX MPe0Opa3oBaHUil YIPOCTUTH (POPMYJIIbI JOTUKU

| BapuanT Il BapnanT 11l BapuanT IV BapuanT
1) X vxvyvxy 1) xvxyy 1) x\VXyvxvy 1) xyvx
2) xvy - 2) ((xvy) = 2) (xvy) > (x=>y) |2 x->y2)(z-
xvy)(yvx) Z) (xvz)z xy)z

3ananmue 2. Pemmth oruyeckue 3a1a4u ¢ MOMOIIBIO TpeoOpa3oBaHuid
| Bapuanr

3agauya 1. Ko urpaer B maxmarel? Onpenenure, KTo U3 TpEX MalbuUMKOB Asekcanap, bopuc u
Cepreli urpaer B m1axmarbl, €CIIM U3BECTHO:

1) urpaer Anekcannp uinu bopuc;

2) ecnu urpaet Ajekcanp, To urpaet u bopuc;

3) Anexcannp u Cepreii 06a urparot unu oda He UTrparoT.
3agaua 2. Tpu yuenuka, Cama, Konst u BoBa, nporynsnu nadopmaruky. Korga ux cnpocuiu,
KOMY IIpHIILIa B FOJIOBY 3Ta U/I€s, OHU OTBETHIIN CIIEIYIOILEE:

1) Carmna: «51 HEKOTIa HE IPU3BIBAJ K MPOTYIy, 3T0 ObuIa uaes Komwmy.

2) Koms: «S1 HEKOTIa HE IPEUTOKIIT OBbI ATO MIEPBBIM, BO BCEM BUHOBAT BoBay.

3) Bosa: «Ota uzes npunuia B roioBy Kose. S mpocTo moiiesn 3a KOMIaHUIOY.

BHyTpeHHUM 4yThEM yUUTENDb [IOYYBCTBOBAJI, YTO JIBA YUEHHUKA FOBOPSAT MPABY, a TPETUN
— mwkeT. KTo u3 yueHukoB ObLI FHULIMATOPOM TMporyia?

Il BapuanT
3agaya 1. Komnsrorep Beien u3 crpos. M3BecTHo, uTo:
1) Eciu MOHUTOp HEHUCIIpaBEeH, TO WCIpaBHA BHJCOKApTa, HO HECIpaBHA OIEpaTHBHAsS
aMsTh.
2) Ecnin Buzeokapra HCIpaBHAa, TO HWCIpaBHA OMNEpaTWBHAs MaMsITh, HO HEUCIPABEH
MOHMTOD.



3) Ecnmu omepaTuBHas MaMsATh HCIpaBHA, TO HCIPaBHA BUACOKApTa, HO HEHCIIPABECH
MOHHTOD.
Uro HeucnpaBHO B KOMIIbIOTEPE?

3anaua 2. Tpu mkonsauka, Munra, Kosst u Cepreii, octaBaBimecs B Kjacce Ha epeMeHe, ObLTr
BBI3BaHHBI K INPEKTOPY 1O MMOBOIY Pa30MTOTO B 3TO BpeMsi OKHA B KabuHeTe. Ha Borpoc mupekTopa
0 TOM, KTO 3TO CZeJall, MAIbYUKHU OTBETHIIU CIIEIYIOIIEE:

1) Mumia: « He 6un okHo, U Komst Toxe...»

2) Komst: «Mwuia He pa3buBai okHO, 310 Cepreii pa3omit GyTOOIbHBIM MIUOM!»

3) Cepreii: «fl He menan 3Toro, CTEKII0 pazoma Mumay.
Crano u3BecTHO, 4TO JBOE peOSAT cKasanu NIpaBly, a TpeTuid oba ¢axrta coBpain. 3Has 3To,
JTUPEKTOP CMOT JIOKOMAThCS IO UCTUHBL. KTO pa30wmi cTekio B kiacce?

11 Bapuant
3anaua 1. KTo U3 y4eHUKOB HJIET HA OJIMMITHAAY 110 (PU3UKE, €CIIU U3BECTHO CIICAYIOIICE:
1) Ecau Mura uzer, To uaet AHs, HO He uaeT Maia.
2) Ecnu Marira He ueT Ha OJIMMITHAY, TO HIST AHsl, HO He uaeT Muia.
3) Ecmu Ans uzaer, o uaet Muiia, HO He uaeT Mara.
3agaua 2. Onun u3 3 OparbeB: Aunema, Buts u CemeH mocTaBui Ha cKarepTh KISKCy. KTo
3armaykai cKaTepTh? - crpocuia 6adymika.
1) BuTs He cTaBHI KIISKCY, - CKasan AJjiema, - Jto caenan CeMeH.
2) Oro Buts nocraBui KISKCY, - cka3an CeMmeH, - A Ajella He adkall CKaTepTh.
3) S 3natro, yto CeMeH He MOT ATOro clIejaTh. - CKazasl Burs.
Okazasoch, 4TO JBOE MaJbYMKOB CKa3aliv MPaBJy, a OJUH CKa3al Hernpasay. KTo mocraBui
Ha CKaTepTh KIAKCY?

IV BapuanTt
3agaua 1. Onpenenute, KTO U3 O103PEBAEMBIX Y4aCTBOBAJ B MPECTYIICHUH, €CIIM U3BECTHO:
1) ecnu MBanoB He yyactBoBas wiu Ilerpo yuactBoBai, To CHIOpPOB y4acTBOBAI;
2) ecniu MIBaHOB He y4acTBOBaj, To CUAOPOB HE y4acCTBOBAJL.
3anaua 2. Ans, Buka u Cepreil pemniy NolTH B KUHO. Y YHUTeNb, XOPOILO 3HABIIUI pedsT,
BBICKa3aJl MPEIOI0KEHUS:
1) Awmns noiiner B kuHO, a Buka ocraHercs joMa;
2) Cepreii moiiieT B KHHO, HO AHs HE MTOW/IET;
3) Cepreii He noiAET B KWHO ¥ Brka He MONIET B KUHO.
Korna pebsra momuwm B KHHO, OKa3ajloCh, YTO YYMTEIb HEMHOTO OHIMOCA: M3 TpPeX €ero
YTBEP)KJICHUI HCTUHHBIM OKa3aJIuCh TOJIBKO J1Ba. KTO U3 pedsT noien B KUHO?

3adanue 3. Pewiumos madauunbvim cnocooom
| Bapuanrt
3agauya 1. BopoHnos, I1aBnos, JIeBunkuii u CaxapoB — 4 TalaHTJIMBBIX MOJIOJIBIX UenoBeka. OnH
U3 HUX — TaHLOP, APYIrO¥ — XYJO0XKHUK, TPETUN — MEBEIl, a 4YeTBEPThId — mnucarenas. O HUX
U3BECTHO CIIEAYIOILEE:
1) BoponoB u JleBHMIIKMIi CHIENM B 3aje KOHCEPBATOPUH B TOT BeYep, KOI/a IEBEIl
Ne0I0TUPOBAII B COJIBHOM KOHILIEPTE.
2) TlaBnoB ¥ MUCAaTENIhb BMECTE MO3UPOBATH XYI0KHHUKY.
3) Ilucarens Hanmcan Ouorpaduueckyro moBecth 0 CaxapoBe W COOMpaeTcsl HalHucaTh O
Boposose.
4) BopOHOB HHUKOTJIa HE CIbIIAI O JIeBHIIKOM.
3anaua 2. Mapuna, Banepusi, Anna u lapbs - noapyru gerctsa. OHM YMEIOT UIPATh HAa PAa3HBIX
MHCTpYMEHTax (IMaHUHO, TUTape, ap(de U CKPUIKE), HO KaXK/Jast TOJIbKO Ha 0JHOM. OHU e 3HaI0T
MHOCTpaHHbIE S3bIKU, HO KaX/as TOJIbKO 0/1MH. V3BecTHO erie BOT 4To:
1) AHHa He WTpaeT Ha CKPUIKE, HO 3HACT (PPAHILY3CKHI S3BIK.




2) Basepus He 3HaET aHTJIUICKOTO SA3bIKa M HE UTPACT HU Ha apde, HU Ha CKPHUIIKE.
3) JeByIka , KOTOpasi TOBOPHUT ITO-HEMEIIKH, HE UTpaeT Ha apde.
4) MapuHa He 3HaeT HU aHIJIMHCKOTO, HM HEMEIIKOTO U HE UTPacT HU Ha CKPUIIKE, HU Ha
apde.
5) JeBylika, KOTOpasi UTpacT Ha TUTAPE, TOBOPUT MO-UTATbSIHCKH.
Ha xakoM si3bIKe TOBOPHT, M HA KAKOM HHCTPYMEHTE UTPACT KaXK1asi JeBOYKa?

Il Bapuanrt
3agaua 1. Atoc, Iloproc, Apamuc u [I’ApraHbpsiH — 4YeThIpe TAJAHTIMBBIX MOJIOJIBIX
myuiketépa. OOUH U3 HHUX JIydllle BCEX Cpa)kaeTCs Ha ILIarax, Ipyroil He MMeeT paBHBIX B
pyKomamrHoM 0010, TPETHH JTy4Ille BCeX TaHIlyeT Ha Oanax, 4eTBEepThIid 0e3 mpomaxa CTpelsieT ¢
nuctosieToB. O HUX U3BECTHO CIEYIOLIEe:
1) Atoc u Apamuc HaOIrOJa)Id Ha Oally 32 UX JPYroM — MPEKPaCHBIM TAHI[OPOM.
2) TlopTtoc ¥ JTydIHii CTPEIOK BYEpa C BOCXHUILECHUEM CIICIHIIN 32 00eM PyKOIAIIHHKA.
3) Crpenok Xo4eT MPUTIacuTh B TOCTH ATOCA.
4) TlopToc ObLI OYeHb OOJIBLION KOMIUICKIIUH, TI03TOMY TaHIbI ObLIA HE €0 CTHXHEH.
Kto uem 3anumaercs?
3agauya 2. )Kunu-Obuin Ha cBeTe Tpu mopocéHka, Tpu Opata: Hud-Hud, Had-Had, Hyd-Hydod.
[TocTpomsiii OHM TpPH JIOMHKA: COJIOMEHHBIH, NIEPEBSHHBIA W KUPNUYHBIA. Bce Tpm Opara
BBIpAILlMBAJIA BO3JI€ CBOUX JIOMHUKOB I[BETHI: pO3bl, POMAIIKH U THOJIbIIaHbl. 3BeCTHO, 4TO:
1) Hud-Hud xuser He B conomenHoM nomuke, a Hadh-Had — He B nepeBsHHOM;
2) BO3JIC COJIOMEHHOIO JOMHKa PacTyT HE pO3bl, a TOT, Yy KOIO JCPEBSHHBIA TOMHK,
BBIPAIMBAECT POMAILIKH.
3) VYV Had-Had amteprus Ha TIOJIBIOAHBL, TIO9TOMY OH HE BBIPAILIMBACT HX.
VY3HaiiTe, KTO B KAKOM JIOMHKE JKUBET, U KaKU€ 1[BEThI BHIPAILIMBAET.

Il BapuanT

3agauya 1. «'opox mactepoB». B Hamewm ropoae xuByt 5 npyseit: iBanos, Ilerpos, Cunopuyk,
Beceno u I'pummH. ¥ Hux passHele npodeccuu: Maisp, MENbHHUK, MapuKMaxep, MOoYTaaboH,
10THUK. Ho g To4HO 3Haro, 4To:

1) TlerpoB u ['puiivH HUKOT/IA HE AEPXKATH B PyKaX MaJSIPHON KHUCTH

2) HBanoB u I'puilMH TaBHO COOMPAIOTCS MOCETUTH MEJIBHUILY, TJIe pab0TaeT UX TOBAPHIIL.

3) Ilerpor u Becenos kMBYT B OTHOM JIOME C ITOYTATBOHOM.

4) Cumopuyyk HelaBHO ObUI B 3arce OJHUM U3 cBuuereneif, korma IlerpoB u mouka

napuKMaxepa coueTaaich 3aKOHHBIM OpakoM

5) UBanoB u IleTpoB Kax/10€ BOCKPECEHbE HIPAIOT B TOPOIKH C IUIOTHUKOM U MAJISIPOM

6) I'pummna u Beceno mo cyd000TaM BCTpEUarOTCs B MAPUKMaXEPCKOi, Te paboTaeT ux JApyr.

7) TlouTanbOH K€ NPeANOYUTACT OPUTHCS 0MA.
[Tomorute MHE yCTaHOBUTH MPOPECCHIO KAXKIOTO U3 ApY3eil.
3agaua 2. Tpu toBapuma, MBan, JMutpuil u CrenaH mpenonar0T pa3jIMyHbIE NPEIMETHI B
mikosiax Mocksbl, Cankr-Ilerepoypra u Kuesa. M3BectHo, 4ToO:

1) Wean paboraet He B MockBe, a [Imutpuii He B JIeHUHrpaze;

2) MockBHY MpernoaacT He GU3KKY;

3) Tort, kTo paboTaeT B JIeHMHrpasie, MPENoJaeT XUMHUIO;

4) JIMuTpuii mpenoaeT He OUOIOTHIO.

Kakoli mpenMeT, 1 B KaKOM ropoJie IPENnoAaeT KaKablii TOBapuI?

IV Bapuanr
3anaya 1. B aBuanronHom noapaszaenenun ciyxar [loranos, llleapun, Cemenos, Konosanos u
Camoiinos. X crenuanbHOCTH: MUJIOT, IITYpMaH, OOpPTMEXaHHK, PAJUCT U CHHONTHK. O0 3THX
JIOJISIX U3BECTHO CIIEYIOIIIEe:
1) Ilenpun u KoHOBaNOB HE YMEIOT YIPABIATH CAMOJIETOM.



2) TloranoB nu KoHOBaJIOB MOKa HE MITYpMaHBbI.

3) Illeapun u CaMOIOB KUBYT B OAHOM JIOME C PaJHCTOM.

4) CeMeHOB ObLI B IoMe OT/ibixa BMecTe co Ll[eApHBIM ¥ CBIHOM CHHOTITHKA.

5) Iloranos u lleapus B cBOOOIHOE BpeMs JIIOOSIT UTPaTh B IIAXMAaThl ¢ OOPTMEXaHUKOM.

6) KonoBasoB, CeMCHOB ¥ CHHOIITHK YBJICKAIOTCS OOKCOM.

7) Paguct 6G0KCOM HE yBJIEKaeTCs.

Kto xakoit mpodeccun?
3anayva 2. Mama, Xens, JIuna u Kats yMeroT urpath Ha pa3IMuHbIX HHCTPYMEHTaX (BUOJIOHYEIH,
posuie, rutape U ckpunke). OHU K€ BIAACIOT Pa3IUYHBIMU HHOCTPAHHBIMHU S3BIKAMU
(anrnuiickum, GpaHIly3CKUM, HEMELIKUM, HCIAHCKUM), HO Ka)K1ast TOJIbKO OAHUM. V3BecTHO, uTO:

1) neBylilka, KOTOpas UrpaeT Ha FUTApe, TOBOPHUT MO-UCITAHCKH.

2) Jluna He UrpaeT HU HA CKPHIIKE, HU HAa BUOJIOHYCIH U HE 3HACT aHTJIMICKOTO A3bIKA.

3) Maiia He UrpacT HU HA CKPHIIKE, HU HA BUOJIOHYEIIH U HE 3HACT aHTJIUICKOTO S3bIKa.

4) JleByiiika, KOTOpasi TOBOPHUT MO-HEMEIIKH, HE YMEET UrPaTh HA BUOJIOHYEIIH,

5) Xewnst 3HaeT GpaHIly3CKHIi A3bIK, HO HE YMEET UTPATh HAa CKPHIIKE.

KTo xe u3 neByIek, Kakoi S3bIK 3HAeT, U Ha KAKOM UHCTPYMEHTE UTrpaeT?

KOHTPOJIBHBIE BOITPOCHI

1. Kakue 3aK0HBI JJOTHKH BBl HCITOJIB30BANIN TIPH YIIPOIEHUN (OPMYJT JIOTHKHU?

2. Metogom paccyxaenuii pemmure 3aaady. CerogHsi He BOCKPECEHbE, a 3aBTpa HE cpeja.
Buepa Obuta He nATHHIA, a T03aBUepa ObUT HE MOHECIFHUK. 3aBTpa HE BOCKPECCHbE, M BUEpa
Ob110 He BockpeceHkbe. [locne3aBTpa He cyb00Ta U HE BOCcKpeceHbe. Buepa OblT He MOHeIeIbHIUK,
u He cpena. [lozaBuepa OblIa HE cpena, a 3aBTpa He BTOpHUK. Jla, 1 ceronusa He cpena. Kakoii xe
CETO/Hs IeHb HE/IETH, €CIN YUECTh, YTO OJTHO YTBEPKACHHUE B CITUCKE - JIOXKHO?



[TpakTtuyeckas padora Ne 3
MNPUBEJEHUE ®OPMYJI JIOTUKHU K JTH®, KH® C IOMOLIbIO
PABHOCHWJIBHBIX ITIPEOGPA3OBAHUIA.
MPEJICTABJIEHUE BYJEBOM ®YHKIIUU B BUJIE CITH® U CKH®

HEJIb PABOTDI: nayuutbcst npeacraBiath OyineBbl pyHkiuu B Buae CAH® u CKHO;
HAYYUTHCS CTPOUTH JIOTUIECKHUE CXEMBbI, peaTn3yroIue OyaeBbl (D YHKIIUU.

Jiis BBIIONTHEHHS pabOThl HEOOXOIUMO 3Hamb OCHOBHBIE (POPMYIBI anreOpbl BHICKA3bIBAaHHIA,
METO/bl MUHUMM3ALMU anredpandyeckux IpeoOpa3oBaHui; HEOOXOIUMO ymemsb TPUMEHATH
JIOTHYECKUE Omeparyu, GopMybl JIOTUKH, 3aKOHBI adreOpbl JOTUKH; (OpPMYIUpOBaTh 3a/auu
JIOTUYECKOI0 XapakTepa U IPUMEHATh METO/Ibl MATEMAaTUYECKON JIOTUKHU I UX PEIICHHUS.

BPEMA BBIIIOJIHEHHA: 90 munym.
KPATKAA TEOPUA U METOANYECKHUE YKA3AHUA

C momouIpl0 PaBHOCUIIBHBIX TMpeoOpa3oBaHuil (HOPMYITYy JIOTMKH MOXHO MPHUBECTH K
JTU3BIOHKTHBHOW WJIH KOHBIOHKTUBHON HOpMaiibHOU opme (JHD u KHD).
JIM3BIOHKTUBHOI  HOPMAaJIbHOW  ¢opMOHi  HA3bIBAaeTCSl  JUIBIOHKIMS — MPOCTHIX
KOHBIOHKIIHM.
Ipumep 1. Ipusectu xk JJH® popmyny (X—Y)&(Y—2Z).
Pewenue
1. wusbaBnsieMcsi OT UMIUIMKAIIMH B CKOOKaX;
2. pacKpbIBaeM CKOOKH, ITOJIb3YSCh 3aKOHOM TUCTPUOYTUBHOCTH;
3. ympomaeM BhIpaskeHHe, HOJb3yach 3akoHoM HernpoTtuopedns (Y Y = 0) u 3aK0HOM
KOHCTAHTHI A7t Hy1st (Xv0=X).
X=Y)&(Y—-2) = (XvY)&(YVZ) = XY VXZvYYvY Z=XYVvXZVvYZ
Omeem: (X—Y)&(Y—Z) = XY vXZ v YZ.

KOHBIOHKTHMBHOII HOpPMaJIbHOM  (POPMOM  HA3bIBACTCS  KOHBIOHKIMUSA  IPOCTBIX
JU3BIOHKITNHN.

Ipumep 2. Tpusectu k KH® popmyny (X—Y)(Y—>2)—>X)

Pewenue

1. wms30aBiseMcsa OT HMINIMKAIIUH B CKOOKAaX;

2. BO BTOpOii CKOOKe HCHomb3yeM 3akoH e Moprana YVZ = Y&Z u janee 3aKoH

TUCTPUOYTUBHOCTH.
(X=>Y)(Y=2)=X) = (XVY)Y VZVvX) = (XVY)(Y&Z) vX) = (XvY)&(YVX) &(Z vX)
Omeem: (X—=Y)(Y>2)—X) = XvY)&(YVX) &(ZVvX).

HopmanbhHast ¢opma Ha3piBaeTcs COBEPIIEHHOM, €ClIM B KaXJIOW €€ 3JIeMEHTapHON
JTU3BIOHKIMY (KOHBIOHKILIMHU) TPE/ICTaBIEHbl BCE TIEPEMEHHBIE, BXO/AIINE B JaHHYIO (DYHKIUIO
(6o camwu, TMOO ¢ OTPUIIAHUEM).

Ipumep 3. Haittu CIIH® nns 6yneBoit pynkuuu: F(X,y,z) = (Xy)v(y«>Z) aHanuTn4eckum
CIocoOOM U C MOMOIIBIO TaOIUIbI HCTUHHOCTH.

Pewenue

a) C momoIIp0 3aKOHOB JIOTUKH 3aMEHUM 3KBUBAJICHIMIO JU3IBIOHKIMENH U OTPULIAHUEM,
npusesieM OyneBy ¢pynkuuio k JTHD.

F(x,y,2) = (xy)v(yez) = (Xyvxy) v(yzvyz) = XyvXyvyzvyz.

T.K. B K&X/I0M cJ1araéMoM He XBaTaeT 10 OJJTHOM NEPEMEHHOM, YMHOKUM KaX10€ CIaraeMoe
Ha 1, u 3atem nipeAcTaBuM | B Buae: 1 = ava (BMecTo a HEOOXOIMMO 3amucaTh HEJIOCTAIOIIYIO



IIEPEMEHHYIO)

F(x\y.2) =
Xylviylvyzlvyzl=xy(zvz)viy(zvz)vyz(Xvi)vyZ(XvX)=XYZVXYZVXYZINVENZVYIXVYZXV
VYZXVYZX = XYZVXYZVXYZIVYIXVYZXVYZX

0) [Toctpoum Tabauiy uctuHHOCTH i GyHknuu F(X,y,z) = (Xoy)v(y<z).

X z (xey)v(yo?)
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B nocnennem crosnbue BeIAETUM HAOOPHI, U1l KOTOPHIX 3HaueHHE ()YHKIIMA UCTUHHO U JUIS
KaxXaoro Ha60pa IMOCTPOUM DJJICMCHTAPHLIC KOHBIOHKIUHU, IIPUYCM Kax(noﬁ nepeMeHHoﬁ Xk:].
6yz[eT COOTBETCTBOBAThL Xk, a Ka)KI[oﬁ Xk:() 6yz[eT COOTBETCTBOBATh Xk. I[anee COCTAaBJIsIEM
JAU3BIOHKIUHU ITOCTPOCHHBIX 3JICMCHTAPHBIX KOHLmHKHHﬁ.

F(X,y,Z) =XyzZvXyzZ VXYZVXYZVXYZVYZX

Omeem: CIITH® F(X,Y,2) = XYZVXYZVXYZVYZXVYZXVYZX

Ipumep 4. Haittu CKH® nns OyneBoit ¢pynkuuu: F(X,y,z) = (Xvy)(Z—X) aHAIUTHYSCKUM
CIocoO0OM U C MOMOIIBIO TAOJIUIIBI HCTUHHOCTH.

Pewenue.

a) C momoIIp0 3aKOHOB JIOTUKU 3aMEHUM HMILTMKALUIO AU3BIOHKIUMEH U OTPUIIAHHEM H
npuseneM O0yneBy pyHkuuo k KHO.

F(X,y,2) = (xvy)(z—X) = (xvy)(ZVvX).

T.K. B KaX/JIOM CllaraéMOM HE XBaTaeT 0 OJHOW IMEepeMEHHOW, MPUOaBHM K KaXKIOMY
cinaraemoe 0, u 3arem mnpenactaBum O B Buzme: 0 = aa (BMecTo a HEoOXOAMMO 3amucaTh
HEJIOCTAIONIYIO0 TIEPEMEHHYIO)

F(x,y,2) = (xvyv0)(zvxv0)=(xvyvzz)(zvxvyy)=(Xvyvz)(xvyvz) (ZvXvy)(Zvxvy) =
(xvyvz) (zvxvy) (Zvxvy).

0) [Toctponm Tabnuity uctuHHOCTH I QyHKIMH F(X,Y,2) = (Xvy)(Z—X).

X y z Xvy Z—>X (xvy)(z—X)
0 0 0 0 1 0
0 0 1 0 0 0
0 1 0 1 1 1
0 1 1 1 0 0
1 0 0 1 1 1
1 0 1 1 1 1
1 1 0 1 1 1
1 1 1 1 1 1

B nmocneanem cton6iie BbIAETUM HAOOPBI, Il KOTOPHIX 3HAaYeHHE (DYHKIIUU JIOKHO U IS
KaKJIOTO Habopa MOCTPOUM dJIEMEHTAapHBIC MU3BIOHKIINH, MPUYEM KaKJI0H mepeMeHHOW Xk=1
OyZIeT COOTBETCTBOBATh Xk, a Kaxaou Xk=0 OymeT cooTBETCTBOBATh Xk. Jlamee coctamisieM
KOHBIOKHIIUU IMOCTPOCHHBIX 3JIEMCHTAPHBIX JIHSLIOHKHHﬁ.

F(X,y,2) = (xvyvz) (Zvxvy) (zvxvy)

Omeem: CKH®: F(x,y,z) = (Xvyvz) (ZvXvy) (ZvXvYy)

VYcerpoiicTBa,  peanusyiolue — dJeMEeHTapHble  OyneBble  (QYHKIMHM,  Ha3bIBAIOTCS



JIOTHYECKUMHU 3JieMeHTaMu. Jlorndeckue 3eMeHThl H300pakatoTcs B BHJIE MIPSMOYTOJIBHUKOB,
BHYTPHU KOTOPBIX MOMEIIAIOTCS YCIOBHbIE Ha3BaHUS WJIM CUMBOJIBI COOTBETCTBYIOMIMX (DYHKITUI:

OyHKIMS ['paduueckoe OyHKIMS I'paduueckoe
n300pakeHue n3o¥paKeH.,
X X X, < X,
Ao
X, VX, X1y § %2 X | X, X1y § %X
1 HE-WJIN
v
X X, X, vy X, X; ©X, Xy Vol X,
& +
v v

43 AAHHBIX JIOTHYCCKUX DJICMCHTOB IIYTEM COCAUHCHUA BX0Ja OAHOTO U3 HUX C BBIXOAOM
APYyroro MOXHO CTPOUTH CJIOKHBIC JIOTUYCCKUC CXCMBI.

HOPAAOK BBIITIOJTHEHUSA PABOTHI 1 ®OPMA OTYETHOCTH

3aoanue 1.
1) Haiitu JTH® ans nannoii OyneBoi GpyHKIMM.
2) Haiitu CAH® s nanHo# OyneBoii (yHKIUK aHATUTHIECKUM CIIOCOOOM.
3) Haiitu CJIH® st nanHo# 0ys1eBoit QYHKIHMHU ¢ TTOMOIIBIO TAOJIHUIIBI HCTHHHOCTH.

| BapuanT F(x,y,z) = (xy—yz)v(y—z)

Il BapuanT F(x,y,2) = (xy>xz)v(y<>z)

1l BapuanT F(X,y,2) = (Xxy)v(Xy—>Yyz)

IV Bapuant F(x,y,2) = (Yyzoxy)v (x7)
3aoanue 2.

1) Haiitu KH® ans nannoii OyneBoi GyHKIMN.
2) Haiitu CKH® nnst nanHoii OysieBoi pyHKINH aHATUTHIECKHUM CIIOCOOO0M.
3) Haiitu CKH® st nanHoii OyneBoii GyHKIIUH C TOMOIIBIO TaOJIHIIBI HCTUHHOCTH.

| BapuanT F(X,y,2) = (x—>zy)(FVvX)
Il BapuanT F(X,y,2) = (xvz)(y—>2X)
1l BapuanT F(x,y,2) = (y—>x)(xvzy)
IV BapuauT F(X,y,2) = (xvy)(X—>zy)
3aoanue 3. [Ins nanHoi OyneBod (yHKIIMH HOCTPOUTH JOTHYECKYIO CXEMY
| BapuanT F(x,y,2) = (xvy)(x®z)
Il BapuanT F(x,y,2) = (¥&y)v(x] z)
Il BapuanT F(x,y.2) =(y vx)(x®z)
IV Bapuant F(x,y,2) = x&y)v(y] 2)
3aoanue 4.

[To 3amaHHOM JIOrMYECKOl cxeMe MOCTPOUTh OyneBy (PYHKLIHIO M COCTaBUTh €€ TaOIHIly
VUCTUHHOCTH:

| Bapuanrt
X—> HEe-UJINn >
—
y | &
z T




Il BapuanT
X

e g

— > +

A 4

111 BapuanT

IV Bapuanrt

e

y » &

z " HE-UJIN >
—_—> g —>!

KOHTPOJIBHBIE BOITPOCBHI
1. Kakue 3aKkoHBI JIOTMKM OpPUMEHSIOTCS s BBOJA HENOCTAIOIIMX IEPEMEHHBIX IpU
npezcrasieHun oynesoit pynkiuu B Buae C/IH® u CKHO?
2. TlpuBenute mpUMepHI IOTHYECKUX CXEM, HCIIONIb3yeMbIX B DBM.

A\ 4




[TpakTtuyeckas padora Ne 4
INPEACTABJIEHHE BYJIEBOU ®YHKIIMU B BUJE MUHUMAJIBHOU TH® U
KH®

HEJIb PABOTbI: HayuyuThCsi MUHUMU3UPOBATH OYJIeBbI (PYHKIIHUHU C MOMOIIBIO PaBHOCHIIBHBIX
npeoOpa3oBaHuil ¥ rpaguueckuM Mero oM KapT KapHo.

Jns BbImonaHeHUsT paboThl HEOOXOJUMO 3Hamb OCHOBHBIE (OPMYIBI anreOpbl BHICKAa3bIBAaHUH,
METOAbl MUHUMH3AIMK aiNreOpandeckux MpeoOpa3oBaHuil; HEOOXOIMMO yMemp TPUMEHATH
JIOTHYECKHe omnepanuu, GopMylibl JIOTUKH, 3aKOHBI alreOphl JOTUKU, (OpPMYIHpPOBaTh 3a7aud
JIOTUYECKOT0 XapakTepa U MPUMEHSITh METOJIbl MAaTEMaTUYECKOM JIOTUKU ISl X PEIICHHUS.

BPEMA BBIIIOJIHEHHA: 90 munym.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEHJIALIUN

Hopmanbshas ¢popma Ha3bIBaCTCS MUHUMAIBLHOIL, €CITA OHA BKIIIOYAET MUHIUMAJIHHOE YUCIIO
CHUMBOJIOB IO CPABHEHHIO CO BCEMU JIPYTUMU SKBUBAJICHTHBIMU €1 HOpMalbHBIMU (hopMaMu.

Munumanvnan nopmanvnas ¢opma mnonydaercs u3z CJJHD (CKH®) ynanenuem
HEKOTOPBIX AJIECMCHTAPHBIX KOHBIOHKIUHN (AU3bIOHKIUN). Tynukoeoii HopmanvHou popmoi
HazpiBaeTcs JJHO (KH®), u3 xoTopoii Henb3sl yJaIUTh HU OJHOW 3JIEMEHTApHONM KOHBIOHKIUU
(IM3BIOHKIUH) TaK, YTOOBI COXPAHUTH OyieBYy (DYHKIIMIO HEU3MEHHOMN

Ilpumep 1. Ilyctb OyneBa GyHKIUS 3a7aHa TaOnUIIed HCTUHHOCTH.
a) coctaButh CIIH® s nannoit ¢pynkumu; 6) muaummsupoBats CJIH®; B) moctpoutsb
JIOTUYECKYIO CXEMY, PEeaU3YIOIIYIO JaHHYI0 (DYHKIIHIO.

F(x,y.2)
0

PR RFRPRPRPOOOIOIX
P P OO IFRIoOoOoOK

R OO IOoOIFkrO|IN

P IRPIOOFR OO

Pewenue.
a) Haitnem snmemMeHTapHbie KOHBIOHKITMHU U cocTaBum C/IHO:
F(X,y,2) = XyzvXxyzvxyz
6) Munumuzupyem C/IH® c nomoliipio paBHOCUIIBHBIX MpeoOpa3zoBaHmii:
F(X,y,2) = xyzvxyzvxyz =(xyzvxyz)v Xyz=yz(kvX)v Xyz = yzvxyz = Y(zvXz) = y(zvXx)(zvz) =
y(zvx)
B) JlaHHYyI0 QYHKIIMIO pean3yeT cienyromias Jornyeckas cxema:

X
AN
1 ZVvX

y [
z ]

OnnuMm u3 Hambosee yAoOHBIX CIIOCOOOB MUHUMH3ALUU OYNEBBIX (QYHKIMI sBiIsSETCS
rpaduueckuii Mmeroa kapt Kapuo. Kaprel KapHo — 310 Tabmuipsl, cocrosme u3 2" kietok (N —
KOJIMYECTBO MEPEMEHHBIX ). B Kakmoii kieTke HaxoauTes nsonyHoe 3HadeHue (0 umum 1) OyneBoi

F =y(zvx)
—

vy

&




¢byHKumu 13 Tabnuiel uCTUHHOCTU Wi u3 CAH®.

Ipu n = 3 xaptel KapHo umeroT B Tabmuisl ¢ 2° = 8 KieTkamu:
xy 00 xy 10 xy 11 xy 01

z1
z0

IIpu n = 4 kaptel Kapro nmeror Bux Tabmuisl ¢ 24 = 16 kietkamu.

zd zd zd zd

Xy

Xy

Xy

xy
Ipumep 2. Jlana ynkmus F(X,y,z2) = Xyzviyzvxyzvxyz. ITlocTpouTh MHUHHMAJIbHYIO
HOPMaTbHYIO (DOpPMY JTaHHOH (PYHKITHH.
Pewenue

1 cnoco6: ¢ nomMowwbio pasHOCUILHBIX NPeoOPA308aAHULL
F(X,y,2) = Xyzvxyzvxyzvxyz = (Xyzviyz)v(Xyzvxyz) = xy(zvz) v Xy(zvz) = xy v Xy = y(x v
X)=y

2 cnocob: ¢ nomowvio kapm Kapro
1. ®dynkmus 3amana B Buge CHH®. Hanecem emununbl Ha kapty KapHo (eauHUIIBI
COOTBETCTBYIOT ciiaraeMbiM B CJIH®D):

xy 00 xy 10 xy 11 xy 01
z1 0 AN AN 0
Z0 0 1) \L ) 0
S S
2. OO6BeneM eIUHHIIBI TOMAPHO JABYMsI KOHTYPaMH.
3. B MEPBOM KOHTYPEC HE MCHAIOTCS IICPEMCHHBIC fy, BO BTOPOM — IIEPEMEHHLIC XY .

4. OObeIUHHUM MOJTYYHBIIHECS KOHBIOHKIINY TU3bIOHKINEH: F(X,Y,Z) = XyvXy =Y.

B sT0i1 3a1a4e MOXKHO paccMOTPETh BEChb KBAAPAT U3 YCTHIPCX CANHUIL:

xy 00 xy 10 - xyll xy 01
Z0 0 NG 1/ 0

B stom KBaapaTe IJis1 BCEX CANMHUL] HEU3MCHHOI OCTaeTCs TOIBKO IepEMCHHaA Y, CJI€A0BATCIBHO,

F(xy.2) =y.

Omeem: MUHUMalbHAss HOpManbHas popma: F(X,y,z) = .

Ilpumep 3. IlocTpouTh MUHUMAJIBHYIO (hOpMY UIst OynneBOM (PyHKITNH, 3aJaHHOI TaOJINYHO.

X y z F
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 1




[+ [ 1 [ 1 [ 1 |

Pewenue
1. Hanecem Ha xkapTy KapHO €TMHUIIBI B COOTBETCTBHH CO 3HAYCHUSIMH TIOCIICTHETO

CcT0011a TAaOJIHUIILL:

xy 00 xy 10 xy 11 xy 01
z1 AN
Z0 — 1 1 \1) 1 —

2. OOBeneM enUHUIILI B 1BA KOHTYpA.
3. B nepBoM KOHTYpe, COCTOSIIEM U3 YEThIPEX €IUHUI] HE MEHSETCS IepeMeHHast Z, BO

BTOPOM — [TEPEMEHHBIE XY .
4. OObeMHUM MOJTYYUBIIMECS PE3YIbTAThI AU3bIOHKIMEN: F(X,Y,Z) = ZvXYy.
Omeem: F(X,y,2) = zvXy.

Kpome paccMOTpeHHBIX METOJI0B MUHUMM3AIIMHU CYIIECTBYIOT Takxke MeToa Kyaiina, meTon
muarpamm Beliua. MUHHManbHYI0 HOpMaibHYI0 GopMy yI00HO KCIOJIB30BATh MPU MOCTPOCHUU
JIOTUYECKUX CXEM.

HOPAAOK BBIIIOJITHEHUSA PABOTHI 1 ®OPMA OTYETHOCTH

3aoanue 1. Ilpusectu CIH® x MUHUMAaNIbHOM IBYMsI CIIOCOOAMU: a) C TOMOIIBIO PABHOCUIIbHBIX
npeoOpa3oBaHumii; 0) ¢ momornisto kapt KapHo.

| BapuanT Il Bapuanrt

F(X,y,2) = XyZvxyzvXyZvXyz F(X,y,2) = XyzvxyZvXyZvXyZ
11 BapuanT IV Bapuanrt

F(X,Y,2) = XyzZvXyZvXyZvXyZ F(X,Y,2) = XyzvXyzZvXyZvXyZ

3aoanue 2.
Jns nannoi OyneBoit @yHkuuu a) cocraButh CJJH®; 0) munumusuposats CAH®D c nomorsio

pPaBHOCUIIBHBIX TpeoOpa3zoBanuii u kapT KapHO; B) MOCTPOUTH JIOTUYECKYIO CXEMY,
peann3yrony GyHKIU.

| BapuaHTt Il BapuanT Il BapuanT IV Bapuanr
F(x,y,z) = F(x,y,z) = F(x,y,z) = F(x,y,z) =
(11001000) (01010100) (11000100) (00110010)

3aoanue 3. IloctpoiiTe MUHUMaANIbHYIO (GOpMY J1Is1 QYHKIINH, BbIpaskeHHOM KapToil KapHo.

| Bapuanrt
zd zd zd zd
Xy 1 1
Xy 1 1 1
Ixy
xy 1 1 1
Il BapuanT
zd zd zd zd
Xy 1 1
Xy 1 1 1
Ixy 1
Xy 1 1




1] BapuanT

zd zd zd zd
Xy 1 1 1
Xy 1 1
Ixy
Xy 1 1 1
IV BapuanTt
zd zd zd zd

Xy 1 1 1

Xy 1 1

Ixy 1

Xy 1 1

KOHTPOJIBHBIE BOITPOCHI

1. Kakue emie cyniecTByrOT METOIbl MUHUMU3AINH OYIeBbIX (YHKITHI?

2. Tlouemy mpW TOCTPOCHHMH JIOTUYECKHUX CXEM yH0OHEe HCIOJIb30BaTh MHUHUMAIBHYIO

dbopmy OyneBoit pyHkumun?



[TpakTuyeckas padora Ne 5
ITPOBEPKA BYJIEBOU ®YHKIUHU HA TPUHAJVIEXKHOCTbD K KJIACCAM TO, T1,
S, L, M. IOJIHOTA MHOXKECTB

HEJIb PABOTBbBI: HayuuTbcs npoBepaTh OyneBy (GYHKIHMIO HA MPUHAICKHOCTh K OCHOBHBIM
3aMKHYTBIM KJIacCaM.

Jlns BEITOSTHEHUST pabOTHl HEOOXOIMMO 3HAMp OCHOBHBIC IPUHLIUIIBI MATEMATHYECKON JIOTHKH;
HEOO0XOIUMO yMemb TPUMEHSTH JIOTUYECKUE ONepauuu, (GOpMYIbl JIOTUKH, 3aKOHBI alreOpbl
JOTUKH, (OPMYIUPOBATH 337a4H JIOTHYECKOTO XapaKTepa U MPUMEHATh METO/IbI MATEMAaTHYECKOM
JIOTHKH JUIS UX PELICHHUS.

BPEMA BBIIIOJIHEHHA: 90 munym.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEHJIALIUN

Kiacc ¢yHkuumii Ha3piBaeTcs (pyHKIIMOHAIBLHO 3aMKHYTBIM, €CIIH JIH00as CYyNepHO3UIIHS
(GYHKIUH 3TOT0 KJIacca MPUHAIICKUT ITOMY JKE KIIaccy.

DOYHKIHMOHAJIBHO 3aMKHYThIe KJIacchl 0yJseBbIX pyHkuuii (kiaaccsl Iocra):

1. Knacc dynkuuii, coxpaunsiomux koucrauty 0 — To = {f|f(00..0) = 0}: byukiuu, mis
koTopbix BeimosHseTcs (00..0) = 0.

2. Knace dynkuumii, coxpanstommx koucrauty 1 — T1 = {fif(11..1) = 1}: byukuuu, mis
kotopsix BoimonHsercs f(11..1) = 1.

3. Kinacc camoaBoiicTBeHHbIX (pyHKUIUH S.

Oyukius f HaspiBaeTes camoaBoiicTBenHoM, eciau T = f* (f* - nBolicTBeHHas QyHKIHUS MO
oTHOMmEHHO K T).

4. Knacc nuHelHbIX ¢QyHKImil — L.

byneBa ¢yHkius Ha3bIBacTCs JTUHEWHOW, eciid ee¢ ToJMHOM JKerajlkhuHa HMEET BHI
MHOI'O4JIEHA IEPBON CTEIIECHH.

F(X1, X2, ..., Xn) = Co @ C1X1 @ Co2X2 @ ... D CnXn

5. Knacc MOHOTOHHBIX QyHKIHI — M.

AprymeHt X = (X1, X2, ..., Xn) Ha3bIBACTCS MPEIICCTBYIONMM apryMeHTy Y = (Y1, Y2, ..., Yn)
(0o603HaueHue X <Y), eciu Vi BBIMOIHEHO Xi <Yi.

OyHKIMS HA3bIBACTCS MOHOTOHHOM, €CITU JUIS JFOOBIX JIBYX JJIEMEHTOB X, Y, CPABHUMBIX
Mex Iy coboit, n3 X <y caenyer f (X1, X2, ..., Xn) <f(y1, Y2, ..., Yn)

Ipumep 1. TIpoBepHuTh MPHHAIIISKHOCTH OyaeBoit ¢yHkuuu f(X1, X2, X3) = (0, 2, 5, 7) nsatu
kiaccam [Tocra

Pewenue

1. Tlepeiimem oT HOMEpOB HocuTenei k camomy Hocutenmo f(X1, X2, X3) = (000, 010, 101,

111).
m X1 X2 X3 f
0 0 0 0 1
1 0 0 1 0
2 0 1 0 1
3 0 1 1 0
4 1 0 0 0
5 1 0 1 1
6 1 1 0 0
7 1 1 1 1

2. TIpoBepuM MpHHAIEKHOCTD Kiaccy To.
Berancnum f(000): f(000) = 1, mostomy f He coxpansier 0 1 He MPUHAIUICKHT Kiaccy To.



Boraucnum f(111): f(111) = 1, moatomy f coxpanser 1 1 mpuHAAICKUT Kiaccy T1.

3. IlpoBepuM npuHAAIEKHOCTH Ki1accy 1.

4. TIpoBepuM NPUHAIICIKHOCTD KIaccy S.
Bpruucium BOWCTBEHHYIO (YHKIIUIO: BEKTOP-CTOJIOEI] 3HaYECHUH UCXOIHOM OyineBoi QpyHKIUN
umeet Bua: f(X1, X2, X3) = [10100101]" .
beps oTpuiianue KaxxJ0ro 31€MeHTa, MOJIyYUM CTOIO0El 3HaYeHH TBOMCTBEHHON (YHKIINH:
*(x1, X2, X3) = [01011010]".
[Mockonbky f # f*, o pynkius f He mpuHaIeKHT K KiIaccy S.
5. IIpoBepum npuHaAIeKHOCTH Kiaccy L.
Haiinem nomuaom Xeranknna
a) 100aBUM K Ta0JIMIIe HCTHHHOCTH CTONOCI «TpeyroibHuKa [lackaiisy 1 3aMoIHUM €ro COTJIaCHO
CIIEIyIOIIEMY MPaBUITY:
B HYJIEBYIO CTPOKY BBITTUIIIEM TPAHCIIOHUPOBAHHBIN BEKTOP-CTOIOCI 3HAYCHHIA,

AJIEMEHTHl TOCIHEAYIOIIMX CTPOK TMOJYHYAarOTCS IOCIIEOBATEIbHBIM CJIOKEHUEM II0
MOJYJIIO 2 IBYX BBIIIECTOSAIINX YUCEII MIPEABIAYIIECH CTPOKH;
nobaBuM ctonben «CraaraeMbiey;
OTIpeAeIUM BEKTOP-CTONOCI A, COCTOSIIIMIA U3 JTUIEPOB KAKIOW CTPOKH TPEYrOIbHHUKA;
BBIJICJIUM CJIaraeMbI€ C JTUIAEPOM 1;
CIIOXKHB IO MOJYJIO0 2 BbIACNEHHBbIC Cllaraemble, MOJIYyYMM MHorowieH JKeraiakuHa
f(X1,X2,X3) = 1OX1DX3

Tpeyronpauk [lackais

Cmaraemsle

1 0 1

0

1

1

1 1

X3

0

X2

1
0
0

X2X3

Rk Rlolo

X1

o|r|olk|kr

X1X3

OO F, OO

X1X2

~NoloslwNRO|3

PRkl lo|lo|lololX

PR |ololk|lk|lo|lo|X
R olr|lolkr|lo|lr|lo|X

Rlolr|o|lolr|o|k|=-

[elleliell Jielieli i ]

X1X2X3

T.x. HalineHHbIi MHOrowieH JKerajikuHa MMEET BHMJ MHOIOWIEHA IEPBOM CTENEHU, TO
byukims f npunamiexur kiacey L.

6. IlpoBepum npuHAIEKHOCTH Kilaccy M.
HaiineM MUHUMAaJIbHYIO TU3BIOHKTUBHYIO (hopMy ¢ momomipio kapT Kapao: f = X1 - X3 vy X3

XX,

X1X2

X1Xy

X1Xp

X3

T

1>

X3

1

>

_D

T.x. munumansHasg JJTH® coaepkuT oTpUIIaHUsl, TO, COTJIACHO KPUTEPUIO MOHOTOHHOCTH, OHA HE
SABJSETCS. MOHOTOHHOM.
Hampumep, 000 < 100, zo mpu 3Tom 1 = f (000) > f (100) = 0.

MOPAAOK BBIITOJTHEHUSI PABOTBI 1 ®OPMA OTYUETHOCTHU
3aoanue 1. TlpoBepuTh NpUHAAICKHOCTh OyneBoi ¢ynkuuu f(X1, X2, X3) = (0, 2, 5, 7) natu
kiaccaM [locra
| Bapuanr f(X1, X2, X3, Xa) = (0, 2, 3,4, 7)
Il Bapuant f(X1, X2, X3, X4) = (0, 1, 4,5, 7)

KOHTPOJIBHBIE BOITPOCHI
1. Yro Ha3bIBarOT (YHKIIMOHATIHHO MOJHOM cucteMoit ¢hyHkiuii? Chopmynupyiite Teopemy
[Tocra-5610HCKOTO.



2. Yro Takoe nonuHom Kerankuua?
[TpakTuueckas padota Ne 6
MHOXECTBA U OCHOBHBIE OIIEPAIIMUA HAJl HUMUA

HEJIb PABOTHI: nayuutbcs BBINIOJNHATH OMNEpallMd HAJl MHOXXECTBAMHU M MPEACTABIAThH
MHO’KECTBa KpyraMu Jujepa.

s BeInonHeHus paboThl HEOOXOAUMO 3HAmMb OCHOBHBIC NMPHUHIIUIIBI TEOPHUH MHOXKECTB,;
HE00X0UMO ymems (GOPMYITUPOBATH 33/1a4M JIOTHYECKOTO XapakTepa W MPHUMEHSTh METOIbI
MaTeMaTUYECKOM JIOTUKH JUISl UX PELICHHUS.

BPEMA BBITIOJIHEHHA: 90 munym.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEHJALIUA

COBOKYIMHOCTB 3JIEMEHTOB, 00beIUHEHHBIX HEKOTOPHIM IIPU3HAKOM, 00pa3yeT MHOKECTBO.
Hax MHOKECTBaMU MOKHO COBEpLIATh CIECAYIOLIME ONEPALIUN:

1. O0beaunenue (AUB) — BKITIOYaeT 3I€MEHThI, KOTOPbIE IPUHAJUIEKAT XOTS OBl OJTHOMY
U3 MHOXeCTB A u B.

2. Ilepeceuenue (ANB) — BKJIIOYAET 37IEMEHTBI, KOTOPbIE OJTHOBPEMEHHO MPUHAIEKAT A
u B.

3. Pasnocth (A\B) — BKIIIOYAET 2JIEMEHTBI, KOTOPBIC MIPUHAIICKAT A M HE MPUHAICKAT
B.

4. JlomosiHeHMe (A’) — BKITIOUAET 3JIEMEHTHI, KOTOPBIC HE TPUHAJIEKAT MHOKECTBY A (T.€.
JIOMOJIHSIOT €10 10 yHuBepcaibHoro U).

5. JlekapToBo mpou3Beaenune (AxB) — Bkitouaet ynopsgodeHHbie apsl (a, b), B KoTopbIx
HIePBBIii 3JIEMEHT a €A, BTOpOii 37eMeHT b € B.

Ilpumep 1. Ha mHOXecTBe U OYKB pyccKoro ajgasuTa 3aaHbl MHOKECTBA:

A={mo,r1,1,K,a}

B ={y,p,0,x}

C={r,p,y,n,m,a}

Haiitu cinemyromue maoxecta: A) (AnB)UC; B) (AUB)NC; B) U\( AUBUC)

Pewenue

A) (AnB)UC

CHauvana ompenenuMm nepeceueHue MHoxkecTB A u B (AMB), xoropoe Bkitodaer OyKBBHI,
NpUHAAJIEKAIINE OJHOBPEMEHHO MHOXecTBaM A u B.

AnB = {o, k}

OO0bveauHUM MoNyduBIIMECs nepecedeHne ¢ MHoxkecTBoM C. OOwveanHeHue OyAeT coaepiKaTh
3JIEMEHTBI, KOTOPbIe IPUHAICKAT XOTs Obl 0ofHOMY U3 MHOXecTB: (ANB)UC = {o, k, T, p, ¥, I,
m, a}

b) (AUB)NC

O6benuHenue MHOXKecTB AUB = {11, 0, T, 1, K, a, y, p}

(AUB)NC={r,a,y,p}

B) U(AUBUC)

O6benunenue muoxects AUBUC = {m, 0,1, 1, K, a, y, p, I}

YHUBEpCAIbHBIM MHOKECTBOM SIBIISIETCSI MHOXKECTBO OYKB PYCCKOTO andaBUTa, MOITOMY B
pasnoctu U\(AUBUC) Oynyr conmepxarbcsi OyKBbI andaBuUThI, HE BXOJIINE B OObEAMHEHUE
(AUBULC)

U\(AUBUC) = {0, B, 1, €, €, K, 3, U, i, M, H, C, T, }, X, II, 4, I, III, b, b, bI, 3, 0, 51}




Ilpumep 2. Janwl otpesku A =[-5, 1], B=[0, 2], C=[2, 7].

Haiitu crnienyromme maoxectsa: A) (AUB); B) (AnB)UC; B) (CUB)\(ANB)
Pewenue

Hapucyem uncioByio och 1 OTMETHM Ha HEMl TOUKHU OTpezKOB:C

A B

v

A) (AUB) = [-5, 2]
b) (AnB)uC =[0, 1] LUC =10, 1TU [2, 7].
B) (CUB)(AnB) = [0, 7]\ [0, 1] =[1, 7]

HOPAAOK BBIITIOJIHEHUSA PABOTBI 1 ®OPMA OTYETHOCTHU
3aoanue 1. YKaxuTe MHOKECTBO DJIEMEHTOB MHOKECTBA, COOTBETCTBYIOLIUE 3alUCH. Boimumure
OJIMH DJIEMEHT, NPHUHAIISKAIIUM MHOXKECTBY, M OJUH DJIEMEHT, HE INPUHAICKANUNA ITOMY
MHOJKECTBY.

| BapuanT Il BapuanTt 11l BapuanT

M = {x| x> + 2x + 2> 0} M = {x| x* - 5x + 6 < 0} M = {x| x?-x -12<0}
IV Bapuanrt V BapuaHT V| Bapuanrt

M = {x| x* + x - 20 < 0} M = {x| x? - 8x - 9> 0} M = {x| x* + 10x + 21 > 0}

3aoanue 2. Ha mHoxectBe U OykB pycckoro andaButa 3agaHbl MHOkecTBa A, B, C. Haiitu
CJIeYIOIIME MHOXKECTBA U M300pa3uTh UX KpyraMmu Jiliepa.
A) (AnB)UC; B) (AuB)NC; B) U\( AUBUC)

| BapuanT Il BapuanT 11 BapnanT
A={mo0,c K, a} A={r,p,y, m,a} A={m,o0,p, 1, K}
B={n, o,k a} B={6,y,1,0,p} B={sa,x,0,p,p}
C={x,H,u,T1,a} C={x,H,u,1,a} C={k,p,0,H,a}

IV Bapuanrt V BapuaHT V| Bapuant
A=1{0,u,1,e, T} A=1{3,a,B,0, 1} A=1{m,a,n,e, i}
B={6,u,p, K a} B={n,a,p,o,n} B={u, a, o, m, s}
C={t,a,m,o0,H} C={n,0,cC,K,a} C={me,r,m 5}

3aoanue 3. lanwi otpesku A, B, C. Haiitu cnenyroiyie MHOXKECTBA!
A) (AUB); B) (AnB)UC; B) (CUB)\(ANB)

| BapuanT Il BapuanT 11 BapuanT
A=1[-2,7]; B=[3, 10]; A=1[-4,2];B=[0,6];C=1[3, | A=][0, 8]; B=[4, 12];
C=15,15] 9] C=19, 20]

IV Bapuanr V BapuaHT V| BapuaHrt
A=[-6,0];B=[-3,5];C=[2,| A=[0,4];B=[2,9];C=1[5 | A=[-1, 8]; B=[4, 13];
8] 11] C =16, 17]

3aoanue 4.
Hanbl MmHOXecTBa A, B. Onpenenuts 1ekapToBo npousseneHne MHOkecTB A) AxB; Bb) AxA
| BapuanT Il BapuanT 11 BapuanT
A=1{8,9,10} B = {a, 6} A=1{a, 06,c} B={3,4} A=1{5,6,8} B={m, x}

IV BapuaHr V BapuaHT V| BapuaHTt

A={o,mp} B={0,1} A={1,5,10} B = {k, v} A={nr1 8B} B={20,21}

KOHTPOJIBHBIE BOITPOCBHI
1. Kakumu criocod0aMu MOXKHO 3a1aTh MHOKECTBO?
2. TlocTaBbTe B COOTBETCTBHE ONEPANUSIM HaJ MHOKECTBAMH JIOTUICCKHE OTICpaIlin?



[TpakTuyeckas padora Ne 7
PEIIEHUE 3AJIAY HA ®OPMYJIY BKJIIOUEHUA-UCKJIIOUYEHUIA.
TPA®UYECKOE N305PA’KEHUE MHOKECTB HA JIMUATPAMMAX DMJIEPA -
BEHHA

HEJIb PABOTAI: nayunthbcs peniaTh 3a/1a4d HA MOJICYET KOJUYECTBA AJIEMEHTOB, J10Ka3bIBaTh
TEOPETUKO-MHOKECTBEHHbIE COOTHOIICHHUS AHAJIMTUYECKU M C IOMOIIBIO JuUarpamMm Ouiepa-
Benna.

s BeInonHeHus paboThl HEOOXOAUMO 3HAmMb OCHOBHBIC MPHUHIIUIIBI TEOPHUH MHOXKECTB,;
HE00X0UMO ymems (GOPMYITHPOBATH 33/1a4Ml JIOTHYECKOTO XapakTepa W MPHUMEHSTh METOIbI
MaTeMaTUYECKOM JIOTUKH JUISl UX PELICHHUS.

BPEMA BBIIIOJIHEHHA: 90 munym.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEH/JALIUN

Onepanyy HaJl MHOXKECTBAaMU MPUMEHSIOTCA JJIsi PElIeHHUs 3a7ad O HAXOXIECHUM YHCIia
AJIEMEHTOB MHOKECTB, 33IaHHBIX HECKOJIbKUMH YCIOBHUSIMHU.

Nn(AUB) =n(A) + n(B) - N(ANB) - bopMyIa KoIUYECTBA FJIEMEHTOB B 00BEIMHEHUH JIBYX
KOHEYHBIX MHOXKECTB ((hopMyJia BKIIFOUECHUH-UCKITFOUCHUH IS IBYX MHOXECTB);

n(AUBUC) =n(A) + n(B) + n(C) - n(ANB) - n(ANC) - n(CNB) + n(ANBNC) - hbopmyna
BKJTFOUCHUH-UCKITIOUCHUHN ISl TPEX MHOXKECTB.

Ilpumep 1. Kaxaplil CTyJeHT IpyIIbl IPOrpaMMUCTOB 3aHUMAETCs B CBOOOJHOE BpeMs
m6o B HCO, mu6o cioproM. CKOJBKO CTYIEHTOB B IpyMIie, ey 23 yBIEKAIOTCS CIIOPTOM, 12
3aaumarotcst HCO, a 7 coBmemarot 3ansatus B HCO u yBnedyenue cnoprom?

Jlano:

A — MHOXXECTBO CTYJICHTOB, YBJIEKAIOIUXCS CIIOPTOM.

B — MHOX)ecTBO cTyneHToB, 3anumaroniuscst B HCO. A B

n(A) = 23 23

n(B) = 12 12

n(AnB) =7

Haumu: n(AUB) - ?

Pewenue Uctionbzyem Ghopmyny BKITIOUESHUSA-UCKITIOUSHUS 1S 2 MHOYKECTB.

n(AuUB)=23+12 -7 =28.

Ilpumep 2. VI3 70 KOMITBIOTEPOB KOMITBIOTEPHOTO Kilacca (u3myeckoro Qakymbrera
yauBepcureta Kpurta Ha 26 ycranosieH BeO-0paysep Mozilla Firefox, na 36 — Gpaysep Opera, a
Ha 31 — Google Chrome. Ha BocbMu kommbioTepax umeercs Firefox u Opera, a na 15 — Opera u
Chrome. Firefox u Chrome MupHO COCYIIECTBYIOT Ha MATH KOMIbIOTepax. Bce Ttpu
HIepEeYNCICHHBIC HHTEPHET-TIPOTPaMMBbI YCTAHOBIICHBI HA TPEX KOMITBIOTEpaX.

Ha cKoIbKUX KOMIBIOTEPAX HE YCTAHOBJICH HU OJIMH M3 MEPEUUCICHHBIX Opay3epoB?

Jano:

A — MHOKECTBO KOMITBIOTEPOB, Ha KOTOPBIX ycTaHoBIeH Opay3ep Mozilla Firefox

B — MHOXECTBO KOMIIBIOTEPOB, Ha KOTOPBIX ycTaHOBJIEH Opay3ep Opera

C — MHOKECTBO KOMITBIOTEPOB, Ha KOTOPBIX yCTaHOBIICH Opay3ep Google Chrome



n(A) = 26

n(B) = 36

n(B) =31

n(AnB) =8

n(BNC) =15

n(AnC) =5

n(AnNBNC) =3

n(AuUBUC) =70

Hatimu: D — MHOXECTBO KOMIIBIOTEPOB, Ha KOTOpPBIX HE YCTAaHOBJIEH HHM OJUH U3
MEPEYUCIICHHBIX Opay3epoB

Pewenue Vicnonp3yeMm GopMyity BKIIOUEHHUSI-UCKIIOYECHUS IS 3 MHOXKECTB.

70=26+36+31-8-15-5+3

70 =68

D=70-68=2.

Hcnonp3ys onpeaeneHus onepanui U CBOMCTBA ONeEpaluid MOKHO JI0Ka3bIBATh Pa3JINYHbIC
TEOPETHUKO-MHOKECTBEHHbIE COOTHOLICHUSI.

Ipumep 3. Jlokazath paBeHcTBO A\B = ANB’ aHaauTHYeCKH U ¢ TIOMOIIIBIO JrHarpamm Diiiepa-
Benna.
Pewenue.

1) Ilnsa mokasaTesibCTBA PABEHCTBA JBYX MHOXKECTB aHAIMTHUYCCKH HYXHO TOKa3aTh, YTO
KaXJI0€ U3 MHOXXECTB SIBJISICTCS TTOJMHOXKECTBOM JPYroro. To MOXKHO OCYIIECTBUTh, BhIOUpast
MPOU3BOJIBHBIA 3JEMEHT OJHOTO0 MHOXECTBA M JOKAa3bIBas, UYTO OH MPUHAMICKHUT APYrOMY
MHOECTBY.

a € A\B & (acA) u (agB) — o onpenencuuto passoct A\B

— (aeA) u (aeB’) — o onpenenenuto JOMOTHEHUS
— aeANB’ — 1o onpeeneHnIo nepeceueHus.
PasenctBo A\B = ANB’ nokasano.

2) YtoObl n0OKa3aThb PaBEHCTBO JIBYX MHOXKECTB rpauueck, HEOOXOAMMO H300pa3uTh
JrarpaMMsl Difnepa-BeHHa 1 KaKJ0ro MHOYKECTBA U ITOKa3aTh, YTO 00J1aCTH JAHHBIX MHOXKECTB
COBIAJAIOT.

MNOPAJOK BBIITIOJTHEHUSA PABOTBI U ®OPMA OTYETHOCTH
3aoanue 1.
Hcnone3yst ¢opMyny BKIIOUEHHUS U HUCKIIOYEHHS pPElINTh 3amadu. M300pa3uTh MHOKECTBA,
HCIIOJIb3yEMBIE B 3a/1a4€ C OMOIIBIO TUarpaMm Jusiepa-Benna
| Bapuanr
1. Bce neBouky B KJlacce YBIEKAIOTCS BI3aHHEM WK MHUTheM. CKOJIBKO JI€BOUYEK B Kitacce,
€CIIM BA3aHHEM 3aHUMAIOTCS 15 yenoBek, mMuTheM — 20, a Bsi3aHueM U IUTheM — 107



N3 100 cTyneHTOB yHMBEpCUTETA AHITIMNHCKUN S3BIK 3HAIOT 28 CTYAEHTOB, HEMELKHI —
30, dpanmy3ckuit — 42, aHTTUHACKUI 1 HEMEUKUH — 8, aHTIMUCKUN 1 (PpaHITy3CKuit —
10, Hemenkuit u (QpaHIy3ckuii — 5, Bce TpU s3bIKa 3HAIOT 3 cTyaeHTa. CKOJIBKO
CTY/IEHTOB HE 3HAIOT HU OJJHOT'O U3 TPeX A3bIKOB?

Il BapuanT

1.

XynoKHUK Xymno0eaHoB 3a MecsI] paboTel Hanucan 42 kaptunbl. Ha 17 U3 HUX ecTh Jiec,
Ha 26 — peka, a Ha 13 — U To, U Ipyroe, Ha OCTANIbHBIX KapTUHAX — HE MOUMH 4TO. CKOJIBKO
KapTHUH W300pakaroT HE TOUMH YTO?

B nepBoMm knacce untath ymeroT 12 y4eHUKOB, CUMTATh — 8, MUCATh — 9; YUTATh U MHUCATh
— 4, 9ATaTh W CUYMTATh — S5, MHCATh W CUUTATh — 3; YMTATh, IIUCATh M CYUTATh — 2; 6
YUEHHUKOB JI0 CUX I10p HUYEMY HEe Hay4uuiauch. CKOJIBKO YUEHUKOB B Kilacce?

111 BapuanT

1.

B rpynne — 29 cryaenroB. Kaxaplii U3 HUX W3y4aeT WM aHIIMHCKUM, WIM HEMELKUN
S3bIK. 5 CTYACHTOB M3Yy4yaeT W AHIJMUCKUN, U HEMEUKUW OJHOBpeMEHHO. CKOJIBKO
CTYJCHTOB 3aHMMAIOTCSI B aHIVIMWCKOM TPy, €CJIM B HEMEIKOIM — 12 CTyIeHTOB.

B nernem narepe 70 pe6st. 13 Hux 27 3aHUMAIOTCS B IpaMKpyxkKe, 32 MOI0T B Xope, 22
yBIIEKalOTCsL copToM. B apamkpyxke 10 pedar u3 xopa, B Xxope 6 CIIOPTCMEHOB, B
JPAMKpPYKKE 8 CIIOPTCMEHOB; 3 CIIOPTCMEHA MOCELIAIT U APAMKPYKOK, U XOp. CKOJIBKO
peOsT He TOIOT B XOpe, HE YBIEKAIOTCS CIIOPTOM M HE 3aHUMAIOTCS B IPAMKPYKKe?

IV BapuanT

1.

B kmmacce 28 ywyammxcs, 15 U3 HUX 3aHUMAIOTCS MY3bIKOH, 13 yBJIEKalOTCSI TCHHUCOM, a 8
3aHUMAIOTCS U MY3bIKOH, U TeHHHCOM. ECTb 1M B Kjacce y4eHMKH, paBHOAYIIHBIE U K
MY3BIKE, U K TEHHUCY, U €CIIU €CTh, TO CKOJIBKO UX?

Ha sx3ameHe o maTeMaTHKe HE PELIMIM HU OJHOM 3a7auM 5 YelnoBeK, PEeLIMIU IepBYIO
3a1auy — 3 4enoBeKa, BTOPYIO 3ajady — 7 4eJOBEK, TPEThIO 3a/1auy — 8 4eJIoBeK, 1-yio u
2-y10 3a7ja4i — 2 4eJIoBeKa, 1-yio U 3-yio — 2 4yenoBeka, 2-yio U 3-yio — 4 4yenoBeka, Bce
3amaun — 1 yenoBek. CKOIBKO ObLIO BCETO CTY/IEHTOB?

V BapuaHTt

1.

N3 35 yuammxces knacca 20 noceniaroT MaTeMaTHYeCKuid Kpyxok, 11 — ¢puszuueckuii, 10
— He nocemarT Kpyx Ku. CKOJIbKO YIEHUKOB MOCEIAI0T MaTeMaTHUYeCKU U (PU3NIEeCKUit
KPY’KKH OJHOBPEMEHHO?

Ha BcTynuTensHOM 5K3aMeHE MO MaTeMaTHKe ObUIM TpeUIoKEeHbl TPU 3aJauu: 0
anredpe, muaHumMeTpun u crepeomerpun. M3 1000 aOutypueHTOB 3amauy no ainredpe
peurmn 800, o mranumerpun — 700, a o crepeomerpun — 600 abutypuenrtos. Ilpu
9TOM 3aJlauyM Mo anreOpe U MIaHuMeTpuu pemniaun 600 aOUTypHEeHTOB, MO anredpe u
crepeomerpun — 500, no manuMmerpun u crepeomerpun — 400. Bee tpu 3amaum
pemnau 300 abutypuentoB. CyllecTBYIOT JIM aOUTYpHUEHTHI, HE PEIIMBIINE HU OJHOU
3aJ]auu, U €cliu J1a, TO CKOJIbKO UX?

VI Bapuanrt

1.

B rpymnmne — 25 crynentoB. Kaxaplil n3 HUX U3y4yaeT Win aHTIMHCKUHN, WK (QPaHIly3CKHUMA
SI3bIK. 6 CTYJIEHTOB M3y4aeT W aHTIUUCKUHU, U (paHIy3ckuii oqHOBpeMeHHO. CKOJBKO
CTY/IGHTOB 3aHUMAIOTCS BO (PpaHITY3CKOIl IpyrIe, eciau B aHTTIHICKHid — 18 cTyIeHTOB.
B xnacce 30 genosek. M3 Hux 15 3aHmMarotrcs B apamkpyxkke, 18 moror B xope, 16
yBIIeKatoTcsi crioproM. B npamkpyxkke 10 pebsT u3 xopa, B Xope 6 CIIOPTCMEHOB, B
JPaMKpPYKKe 8 CHOPTCMEHOB; 5 CHOPTCMEHOB MOCEMIAIOT U IPAMKPYKOK, B X0p. CKOIBKO
peOsT He MOIOT B XOpe, HE YBIIEKAIOTCS CIOPTOM M HE 3aHUMAIOTCS B IPAMKpYKKe?

3aoanue 5.
JlokazaTh paBeHCTBO aHATMTUYECKUM CIIOCOOOM U C TIOMOIIBIO TUarpamm Diiniepa-BeHHa..

| BapuaHrt Il Bapuanrt Il BapuanT

(AUB) NC=(ANC) (ANB)UC=(AUC)N(BULC) (ANB)’ =A’UB’

U(BNC)




IV BapuanT \V BapuaHT VI Bapuanr
(AUB) =A’NB’ (A\B)NC = (AnC)\B A\(BUC) = (A\B)n( A\C)

KOHTPOJIBHBIE BOITPOCBHI
1. Kax M0OXHO J0Ka3aTh TEOPETUKO-MHOKECTBEHHbIE COOTHOILIEHUS?

IIpakruyeckas padora Ne 8 _
NCCJIIEJOBAHUE CBOUCTB BUHAPHbBIX OTHOLIEHUMN.
TEOPHUSA OTOBPAKEHUHI U AJITEBPA ITIOJCTAHOBOK

HEJ/Ib PABOTBI. wnayuuTbcsi OIPENENATh CBOWCTBA OMHAPHBIX OTHOIIEHHH, BBHIMOJHATH
olepauuu HaJ OMHAPHBIMU OTHOLIEHUSAMU U ITOJICTAHOBKAMH.

s BeinonHeHus paboThl HEOOXOAUMO 3HAMb OCHOBHBIC NMPHUHIIUIIBI TEOPHUH MHOXKECTB,;
HEO0OX0UMO ymMemsb (GOPMYIHPOBATH 33/1a4M JIOTHYECKOTO XapaKTepa W MPHUMEHSTH METObI
MaTeMaTUYECKOM JIOTUKH JUISl UX PEIICHHUS.

BPEMA BBIIIOJIHEHHUA: 90 munym.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEH/JIALIUN

BunapHbIM OTHOIIEHMEM Ha3bIBaeTCA JIO00E HEMycToe MOAMHOXKECTBO R mekaprosa
npousBeneHus XXY MHOxecTB X U Y.
3anuce OmHapHOTO OTHOWIEHHS: XRY, UnTaeTcs Kak «X M Y HaXOAATCsI B OTHOIIEHHH R.

CpoiicTBa OMHAPHBIX OTHOLLIEHH.

1. Pegpnekmuenocmn. XRX.

2. Anmupegrexmuenocms. Vmeer MecTo, KOTJIa OTHOIICHWE HE 00JIAJJaeT CBOHCTBOM
pedIEeKTUBHOCTH JUIs JTIOOBIX X.

3. Cummempuunocms. Ecinu 1iist moOBIX X ¥ Y OTHOBpEMEHHO cripaBeuyinBo XRY u YRX.

4. Anmucummempuunocms. Eciy Uil HECOBNAJAIOUIMX D3JIEMEHTOB X MU Y BEPHO

otHouieHue XRy, To p0xkHO YRX.

Tpanzumusenocms. Ecniu XRy u YRz, To XRz.

Anmumpanzumuenocms. VlMeer MecTo, KOIrjla OTHOIIEHHE HE 00J1aaeT CBOMCTBOM

TPaH3UTUBHOCTH.

7. Ilonnoma (unu ceasznocms). [l moObIX X U Y BeIosHAeTcs au60 XRYy, nmubo YRX,
1160 U TO U Ipyroe.

oo

IIpumep 1. Onpenennre, ABISETCSA JIM OTHOLLIEHUE KCOCEAM IO JJOMY» HAa MHOXKECTBE JIFO/IEH
pedAEKTUBHBIM, CHMMETPUYHBIM U TPAH3UTHUBHBIM.

Pewenue.

[Tyctb M — mHOXecTBO coceneid. [IpoBepuM BBINIOJNIHEHHE CBOMCTB PEQIIEKTUBHOCTH,
CHMMETPHYHOCTH ¥ TPAH3UTHBHOCTH JUIsl OTHOIIEHHs R(X,Y) = «X cocexn y»

A) OTHOIIEHHNE «COCEAN» Ha MHOXKECTBE JII0JIeH He PeIICKTUBHO, TaK KaK JI000H YeT0oBEeK
HE SIBJISIETCS CBOUM COCEIIOM.

«X COCel] X» - JIOXKHO.

Bb) Ono cummerpuuno. Hanmpumep, ecnu MBanoB — cocen IletpoBa, To crpaBesinBoO, 4TO
ITerpoB — cocen NBanoBa.

Ecin «X cocen Y», To «Yy cocen X».

B) otHomenue e TpansutusHo. Hampumep, eciu 1om [leTpoBa pacnosioskeH cTporo Mex 1y
nomamu MBanoBa u Cunoposa, To Banos ¢ IlerpoBsiM u IletpoB ¢ CugopoBsIM — cocenu, HO
NBanoB u CuaopoB cOCeNsIMU HE SBISAIOTCS.

13 TOro, 4To «X cocen Y» U «Y COCEXl Z» HE CIELYET «X COCEN Z).



Omeem: OTHOLICHHUE «COCEI» Ha MHOXKECTBE JII0/IeH HE pe(pIeKTUBHO, CAMMETPUYHO, HE
TPaH3UTUBHO.

Ilpumep 2. Ompenenurte siBisieTcs oTHouieHue R(X,y) = «X — Y ecTh IEI0e YHCIIO»
OTHOIICHHEM Pe(ICKTUBHOCTH, CUMMETPHYHOCTH W TPAaH3UTUBHOCTH. SIBISCTCS M JaHHOE
OTHOIICHHE OTHOIIEHHEM YKBUBAJIEHTHOCTU?

Pewenue
No CBOHCTBO KonkpeTHblil mpuMep BBINOJIHEHUS AJITOPUTMA
1 | PednexruBHOCTD [TpoBepum R(X,X):
x-x=0eZ
OtHomeHue R pediekTuBHO.
2 | CuMMeTpHYHOCTD Ecnu pa3HOCTh X — Y €CTh 1I€JI0€ YUCII0, TO U Pa3HOCTh
Yy — X = - (X — Y) — NPOTUBOMOJIOKHOE HCXOTHOMY

LEJIOMY, M TIOITOMY TOXKE LIEJI0€ YHCIIO.

OtHomenne R cummerpuvHoO.

3 | TpaH3UTUBHOCTH [lyctb (x—y) e Zu(y-2) e Z

Torma (x —z) = (x —y) + (Y — 2) ecTb cymMa LEJIBIX
qucle, T.e. (X —z) € Z.

OtHomieHne R TpaH3UTHUBHO.

Omeem: OTHOIIEHUE «X — Y €CTb LICJIOC YHCJI0» HA MHOXXECTBEC LICIbIX YHUCIIC pe(bHeKTI/IBHO,
CUMMCTPUYHO, TPAH3UTUBHO, CJICAOBATCIbHO OTHOIICHUC SKBUBAJICHTHO.

Ipumep 3. Ha muoxkectBe M = {3, b, C, d, e} 3agano ounapuoe ornomerue R(M) = {(a, a),
(a, b),

(b, ¢), (c, d), (d, d), (d, e)}. ITocTtpouts oTHOIICHHUS: 0OpaTHOE K R, momonHuTeNbHOE K R,
TOKAEeCTBeHHOe OnHapHoe oTHoueHne U u yHuBepcaabHOe OnHapHoe oTHOIEeHHE .

Pewenue

1) Tlo onpenencHuio 0OpaTHOE OMHAPHOE OTHOIEHHE JOJKHO COJIEPIKaTh Bce 0OpaTHbIC
napbl UICXOAHOTO OMHAPHOTO OTHOIICHHUS:

R*={(a a), (b, a), (c, b), (d, ¢), (d, d), (e, d)}

2) Tlo ompenenenuio Ha MHOXecTBe M = {4, b, C, d, €} nonmosnuTeanHoe k R(M) OunapHoe
OTHOLICHHE JIOJDKHO COJEpXaTh BCE Mapbl U3 JAEKapTOBA NPOU3BEACHUS, KOTOPHIE HE
npuHaiexat k R(M).

R={(ac), (a d), (ae), (b, a) (b b), (b, d), (b e), (c a) (c b) (cc) (ce),(da)(d,
b), (d, ), (e, a), (e, b), (e, ©), (e, d), (e, €)}

3) Tlo onpeneneHUIO TOXKIECTBEHHOE ONHAPHOE OTHOLEHHE COCTOUT M3 TOK/ICCTBEHHBIX
3JIEMEHTOB.

U ={(a a), (b, b),(c, ¢), (d, d), (e, €)}

4) Tlo ompeneNieHHIO YHHBEpCATbHOEC OWHAPHOE OTHOIICHHE CONCPKUT BCE Taphl U3
JIEKapTOBa IPOU3BENCHUS.

I ={(a a), (a,b), (ac), (a d),(ae), (b a), (b, b) (b, c), (b, d), (b, e), (c, a), (c,b), (c,c),
(c, d). (c. e). (d, a), (d, b), (d, c), (d, d), (d, e), (e, a), (e, b), (e, €), (e, d), (e, &)}

Cy1iecTBYIOT HECKOJIBKO OCHOBHBIX CHOCOOOB 3aJaHMsl OMHAPHBIX OTHOLICHMIA:
nepevncienue, rpadguyeckoe npeicTaBlieHne, MaTpUYHOE MTPEICTaBICHHE.

[Ipu rpaduueckomM mNpeACTaBIEHUU KaXIblil 3J€MEHT MHOXKecTBa M mpeacTaBisieTcs
BEPIIMHOM, a mapa (X, Y) npeAcTaBisieTcst 1yroi u3 X B Y.

MatpuyHbiM crocOOOM OWHApHBIE OTHOIIEHHUS 3aJalOTCS C TOMOIIbIO MAaTpPHUIIbI
CMEXHOCTH. MaTpHIia CMEKHOCTH IpeJICTaBIseT co00M KBapaTHYIO MAaTpHUIly M X M, rae M —
MOIIHOCTh MHOKECTBa M U KaXKIbIi €€ 3JIEMEHT paBeH eIUHUIIE, ecu napa (X, Y) NpruHaJIeKUT
R(M), 1 paBeH HyJIO B IPOTUBHOM CIIy4Yae.



IIpumep 4. 3anucarpb rpadudeckoe u Mmarpuunoe npeacrasienue it R(M) = {(a, a), (a, b),

(b, ¢), (c, d), (d, d), (d, &) }}

Pewenue
B3anmuo-o1HO3HaUHOE OTOOpaXkeHne MHOkecTBa {1,2,3, ...,n} Ha camo ce0si Ha3bIBaeTCA
MOJCTAHOBKOI N YHCel, II€ N — CTENEHb MOACTAHOBKH.

OOBIYHO MOJCTAaHOBKY 3aIIMCBIBAIOT B BUJE ABYX CTPOK, 3aKJIFOUEHHBIX B CKOOKHU. [Ipu aTOoM

B [IEPBO CTPOKE apryMEHTHI (IIepBbIe KOOPIUHATHI), @ BO BTOPOW CTPOKE B COOTBETCTBYIOIIUE UM
00pa3bl (BTOpbIE KOOPIUHATHI).

Ilpumep 5. /lana nocTaHOBKA:!

o = (3 1 5 4 2)
1”1 5 3 2 4
1) IlpuBenuTe NOACTAHOBKY G1 K KAHOHUYECKOMY BUY

2) Haiinute 06paTHYIO OJCTAHOBKY G1
3) HaiimuTe kBaapar moACTaHOBKHU o1°

Pewenue

1) B BepxHeil cTpoke 3amMIlieM YKCia B TMOpsAKe Bo3pacTanus ot 1 mo 5. B HmkHeil —
cootBeTcTBYroNME UM 3HaueHus o1(1) =5, 61(2) = 4, 61(3) =1, 61(4) = 2, 51(5) = 3.
IHonyyum oy = (1 2.3 4 5) - KAHOHMYECKHUH BU/] MOACTAHOBKH

5 4 1 2 3

2) B kaHOHHMYECKOM BHAE IOACTAHOBKH G1 MOMEHSIEM CTPOKH MECTaMU U YIIOPAAOYHUM

napsl (MpUBEAEM K KAaHOHMYECKOMY BUJY) IIO HOBOM IEpPBOM CTPOKE.
1_(5 4 1 2 3

o, = ( ) = (1 2 3 14 5) — o0paTHas MOJACTAHOBKA
1 2 3 4 5 3 4 5 2 1
3) Ompenenum KBaapaT MOJCTAHOBKU o1°

A) moMeHsieM B KaHOHUYECKOM BHUJIE MOJICTAHOBKH G1 TOPSIOK CTOJIOIIOB TaK, YTOOBI HOBast
CTpOKa MOBTOPsIJIa CTAPYIO0 BTOPYIO.

“=( 5 5 4 1)

B) moanuimeM moACTaHOBKY 0y’ IOJI IIOCTAHOBKOM G1 1 BEIYEPKHEM OJMHAKOBBLIE BTOPYIO H
TPETHIO CTPOKH:

[Tonyyum

i) KBAJIPAaT MOJACTAHOBKH

N
[\S]
Il
/N
W -
N DN
U1 W
NN

HHOPAAOK BBIITOJTHEHUSA PABOTBI 1 ®OPMA OTYETHOCTH



3aoanue 1.

Obvsacnuume, 6yoem au 8bINOTHUMA PEPIEKMUBHOCIb, CUMMEMPUYHOCTb ULU MPAHZUMUEBHOCTb
OMHOWIEHULL HA 3A0AHHbIX MHOJICECMBAX, U NOYeMY:

| BapMaHT «ObITh 3HAKOMBIM» Ha MHO>KECTBE JIFOACH

Il BapuaHT «OBITH OTIIOM» Ha MHOKECTBE JIFOACH

11 BapuaHT «UrpaTh B OTHOM CIEKTAaKJIE» HA MHOXKECTBE aKTEPOB

IV BapuaHT OBbITh OJHOIPYNITHUKOM)» Ha MHOXKECTBE JIFOJEH

3aoanue 2.

Onpeoenume s613emcs U NPENONCEHHOe OMHOueHUe pe@IeKmMUHbIM, CUMMEMPUYHLIM U
MPAH3UMUBHBIM.

| BapuanT «X/y — 11€510€ 4MCI0»

Il BapuanT «X/y — palinoHaIbHOE YUCIION»

111 BapuaHT «X + Y — 4€THOE YHCIIO

IV Bapuanrt «xX¥ — ueTHOE YHCIION

3aoanue 3. Ha mnooicecmee M = {a, b, ¢, 1, 2} 3a0ano bunapnoe ommnowenue R(M).

A) Iocmpoiime omnowenus: oopamnoe k R, oononnumenvnoe x R, moowcdecmeennoe
ounapnoe omuowenue U u ynusepcanrvrnoe bunaproe omuouterue |.

b) 3anuwume epagpuueckoe u mampuunoe npedcmasienue OAHHbIX OUHAPHBIX OMHOUEHUIL.
I Bapuant R(M) = {(a, 2), (b, 1), (b, 1), (c, ¢), (¢, 2), (2, 2)}
Il BapuanT R(M) = {(a, b), (a, 1), (b, b), (c, 2), (1, 2), (2, 2)}
11 BapuanT R(M) = {(a, a), (a, c), (b, ¢), (b, 1), (c, c), (2, 2)}
IV Bapuant R(M) = {(a, c¢), (b, b), (b, ¢), (c, 1), (1, 1), (1, 2)}

3aoanue 4. Boinoanume onepayuu Had noocmanoeKkamu
1) Tlpuseoume noocmanosKy o1 K KAHOHUYECKOMY 8UQY
2) Hatioume o6pammyo noocmanoexy o1’
3) Hatioume npoussedenue noocmaHo8oK o1 ° 02
4) Hatioume xéadpam noocmaroexu o’
5 1 3 2 4) _ (1
2

IBapnaHTO=( 2 3 4 5)
174 1 2 5 3 312245
2

| (21354 7123 45
Bap"a'"al_(s 12 3 4) “2_(5 1 4 3)

(1 2 5 4 3 (1 2 3 4 5
|||BapI/IaHTO'1—(3 > 1 s 4) 02_(4 Tl 2)
vamara=( 143 o 1T

KOHTPOJIBHBIE BOITPOCHI

4. Kaxoe OuHapHOE OTHOIIIEHUE 00IaJaeT CBOMCTBOM SKBUBAJIEHTHOCTH ?
3. UYro Takoe oToOpaskeHue?



[TpakTrueckas padota Ne 9
I'PA®bI. UCCJIIEJOBAHUE OTOBPA}KEHI/IFI M CBOMCTB BUHAPHBIX
OTHOIIEHUHU C IOMOLIbIO TPA®OB

HEJIb PABOTBI: HayuuThCs ONIpEACISITh OCHOBHBIE XapaKTEPUCTUKHU TpadoOB U pelIaTh
3a/1a4d C UX MPUMEHEHHUEM.

Jyist BEITIOJTHEHUS pabOThI HEOOXOIMMO 3HAMb OCHOBHEIE MIOHSATHUS TEOPHH IpadoB; HEOOX0IUMO
ymemp GOPMYITUPOBATH 3a/1a49H JIOTHYECKOTO XapaKTepa U MPUMEHSITh METOJIbI MATEMaTHYECKOM
JIOTUKH JJIS UX PEIICHUS.

BPEMJ BBIIIOJIHEHUA: 90 munyT.
KPATKAA TEOPUA U METOAUYECKHUE PEKOMEHJIALIUN

I'paghom G = (V, X) Ha3biBaeTCs mapa ABYX KOHCYHBIX MHOKECTB: V — MHOKECTBA BEPIIMH U X
— MHOXecTBa pebep. Ecnu y pebep He ykazaHO HampaBieHHE, TO Takod Tpad Ha3bIBaeTcs
HeopUEeHMUPOBAHHbIM, Y OPUEHMUPOSAHH020 Tpada KaxI0e pedpo NMEeeT HalpaBJICHHUE.
Mynvmuczpaghom HazpiBaeTcs rpad, coaepkamuii KpaTHbie pedpa.
Ilcesoozpaghom nazwpiBaetcs rpad, copepKauii NETIU WIH/U KpaTHbIE pedpa.
Cmenenvio sepuunsl rpada deg(V) Ha3pIBaeTCs KOJIMYECTBO pebep el HHIINACHTHBIX.
Onepanuu Haja rpadgamu:
1. OObenunenue rpadoB BKIIOYAET BCE BEPUIMHBI U pedpa, KOTOpBIE coiepxk arcs B
UCXOJHBIX rpadax.
2. llepeceuenue rpadoB BKIIOYAET TOJBKO OJMHAKOBBIE BEPIIMHBI M pedpa, KOTOpHIE
CoJIepKaTcsl B UICXOAHBIX rpadax.
3. KomnbleBas cymma conepkut oobequHeHne rpados 6e3 ux nepecedeHus.
4. JlomoigHEHUE COAEPKUT T€ BEPIIMHBI U pedpa, KOTOPhIE HE XBAaTaeT UCXOIHOMY Tpady
710 IOJIHOTO Tpada.
Diineposvim cpaghom HazpiBaeTCs Tpad, coaepKamuii HepoB MUK (UK, COJEPIKAIINNA BCE
pebpa rpada ToIbKO OAMH pa3).
TI'amunvsmonoevim zpagpom HazpBaeTcs rpad, ConepK Al raMAIbTOHOB UK (IIHKII,
MPOXOAIINIA Yepe3 KKyl BEPIINHY TOJIBKO OJUH pa3).
Mampuueii unyudenmnocmu HeopueHTUpoBaHHOTO rpada (Heorpada) Ha3pIBaETCS Ta0IUIIA,
cocTosIIas U3 N CTPOK (10 YKCTYy BEpIIMHAM) H M cToJ0110B (pedep), B KOTOPOi MOTYT OBITh
CJIeIyIOIINE 3HAYEHUS:
e 1, ecnu BepIMHA UHIIUJEHTA pedpy
e 0, ecnu BepIIMHA HE UHIUICHTHA PeOpy
e 2, ecnu pebpo sBIsETCA NETIEH.
Mampuueii unyudenmunocmu opueHTUpOBaHHOTO rpada (oprrpada) Ha3siBaeTcs TabauIa,
cocrofmIas U3 N cTpoK (10 YKCITy BEPIIMH) M cToa010B (pedpam), B KOTOPOH MOTYT OBITh
CJIeIyIOIINE 3HAYEHUS:
e -1, ecniu BepIIMHA SBISIETCS HadaaoM pedpa
e (, ecnu BepIIMHA HE UHIUICHTHA peOpy
e 1, ecnu BepiIuHA SIBISIETCS KOHIIOM pedpa
e =1, ecniu pebpo sABISIETCS NETIEH.
Matpuueii cmexxHocTu rpada Ha3pIBaeTCs KBaJpaTHas MaTpuila ¢ N dJIeMeHTaM (110 YUCTy
BEpILIKH), B KOTOPON MOTYT OBITh CIIEYIOIINE 3HAYCHHUS:
e (, eciu MeX1y BepIIMHAMU HET pedpa
e ), ecIM MEXJy BepIIMHAMH €CTh peOpO C KPAaTHOCTHIO A




Ipumep 1. T'pad G = (V, X) 3anan MHOKeCcTBOM BepiuH, rae V = {1, 2, 3,4, 5,6, 7} u cnuckom
pebep X = {(1, 2), (1, 2),(2,2),(2,3),(1,3),(3,1),(3,4),(4,6),(4,5)}.
a) [Toctpoiite rpad.
0) Ykaxute Buj rpada, HaIU4YUE MeTesb, U30JIUPOBAHHBIX BEPILIUH U KPATHBIX pedep.
B) Onpenenure CTENEeHb KaK0i BEPIIUHEI rpada.
0) [loctpoiiTe MaTpuIly HHIIMIEHTHOCTH.
r) [locTpoiiTe MaTpuily CMEKHOCTH.
Pewenue

a) CoeMHUM TOTMAPHO BEPIIUHBI, MHIIUJICHTHBIC KOKIOMY U3 3aJaHHBIX pedep
X3

6) 3agaH HeOPUEHTUPOBAHHEKIH TceBIOrpad), MMEIONINIA ABe Haphl KpaTHbIX pedep: {(1, 2)?, (1,
3)%

['pad umeet u3oMpoBaHHYIO BEPIIMHY 7 U MIETIIIO B BEPIIMHE 2.

B) deg(1) = 4, deg(2) = 5, deg(3) = 4, deg(4) = 3, deg(5) = 1, deg(6) = 1, deg(7) =0

I') MaTPUIla UHIIMJICHTHOCTH

X1 Xo X3 Xa Xs Xe X7 Xsg X9
1 1 1 0 0 1 1 0 0 0
2 1 1 2 1 0 0 0 0 0
3 0 0 0 1 1 1 1 0 0
4 0 0 0 0 0 0 1 1 1
5 0 0 0 0 0 0 0 1 0
6 0 0 0 0 0 0 0 0 1
7 0 0 0 0 0 0 0 0 0
') MaTpHIla CMEXHOCTH
1 2 3 4 5 6 7
1 2 2 0 0 0 0
2 2 1 1 0 0 0 0
3 2 1 1 0 0 0
4 0 0 1 1 1 0
5 0 0 0 1 0 0
6 0 0 0 1 0 0
7 0 0 0 0 0 0

Ilpumep 2. Mexny HacenéuasiMu nyHktamu A, B, C, D, E, F noctpoens! goporu,
MPOTSHKEHHOCTh KOTOPBIX NpuBeieHa B Tabmuiie. (OTcyTcTBHE uncia B TabJIWIle 03HAYAET, YTO
NpsIMOM 10pOru MeXAy MyHKTaMu HeT). Onpenenure JUIMHY KpaTdaiiiero mapuipyra u3 A B F.



A|B|C|D|E|F
A 214
B| 2 1 7
c|4|1 314
D 3 3
E 7143 2
F 2

Pewenue
N306pa3um ¢ nmomorpio rpada nannabie Tabauibl. ToukaMu 0003HAYMM HACEICHHBIC ITYHKTHI.
Tam, rJ1e TyHKTbI COEIMHEHBI IOPOTOH, TaM COEIUHSAEM TOUKH.

Hapucyem nytu u3 nynkra A B F. Haunewm c koHI11a, ¢ nmyHkra F.
[Monyunm kpatyaitmuii myts AB-BC-CE-EF=2+1+4+2=9

MMOPAJOK BBIITIOJIHEHUA U ®OPMA OTYETHOCTHU
Bapanme 1. I'padp G = (V, X) 3agan MuoxkecTBoM BepimH, tae V = {1,2,3,4,5,6,7} u
CIIMCKOM pedep.
a) I[Toctpoiite rpad.
0) Ykaxure BUJ rpada, HaTMuKe NeTelb, H30JUPOBAaHHbBIX BEPILIMH U KPATHBIX pedep.
B) Onpeznenure CTENEeHb KaK10 BEPIIUHBI rpada.
6) ITocTpoiiTe MaTpuIly HHIMIEHTHOCTH.
r) [locTpoiiTe MaTpuIly CMEXKHOCTH.
| Bapuant X = {(2, 3), (4, 3), (7,6),(7,7),(7,2),(6,4),(2,7), (6,4)}
Il Bapuant X = {(4, 5), (6, 5), (7, 6), (7, 7), (7, 2), (6,4), (2, 7), (6,4)}

3ananme 2. [lansl 18a rpada G1= (V1, X1) u G2 = (V2, X2). M306pa3ure reoMeTpuyIeCKu
oobeaunenue rpadoB G, U G,; nepeceuenne rpadgoB G, NG, H KOJIBLEBYIO CyMMy G, @ G,.

| Bapuanrt Il Bapuant
A B A A B A
C C
b B D ¢ C B
G1 G2 G1 G2

3aganue 3. M300pasute nonoinHeHus rpados:

A 8

| Bapuanrt Il BapuanT

Pt )



3aganue 4. PemuTh 33124y ¢ TOMOIIBIO OPUSHTHPOBAHHOTO Tpada:

| BapuanT. 13 nmyHkTa A B myHKT B BbIexanu MmsITh MaIlIMH OJTHOM MapKu pa3HOTO I[BeTa: Oemasl,
yEpHas, KpacHasi, CuHss, 3enéHas. UEpHas eneT Bepenu CUHEH, 3enéHas — Brepean 06eoi, Ho
103aJ¥ CUHEH, KpacHas Brepeaun 4€pHoit. Kakas MaimnHa eeT nepBoi 1 Kakasi mocjieaHein?

Il Bapuanrt. 13 Yepenosua B Bonoray Beiexanu nsatepo BemocuneaucToB: bemos, UepHoB,
Kpacnos, CmupHOB 1 3axapos. UepHoB enet Brepeaun CMupHoBa. 3axapoB €/1eT BIEpEIU
benosa, Ho mo3aau CmupHoBa. KpacHoB — Biepenn UepHnosa. Onpenenure, B KAKOM MOPSIKE
€AyT BEJIOCUIIEIUCTHI.

3anganme 5. Onpenenuts ABiseTcs Ju rpag sinepossiM. [IpoBepuTs TEOpEMY 0 YETHOCTH
BEpLIMH 3isiepoBa rpada. Eciu rpag sBisiercs 31aepoBbIM, TO 3alIUcaTh JIepOB LUKIL.

| BapuanT Il BapnanT

3aganue 6. Mexny nacenéunsiMu nyHktamu A, B, C, D, E, F mnocrpoensl noporu,
NPOTSKEHHOCTh KOTOPBIX MpuBeaeHa B Tadnuue. (OTcyTcTBUE uncia B TaOnMIle 03HAYAEeT, YTO
psIMOM JOPOTH MEXIy MyHKTamu HeT). OnpenenuTe IINHY KpaTdaiiiero Mapupyrta u3 A B F.

| Bapuanr Il Bapuanrt
A B C D E F A B C D
A 2 8 15 A 4
B 2 3 B 4 6 3
C 4 3 C 5]
D 8 3 3 5 3 D 3
E 5 5 E 6 4 2
F 16 3 5 F

KOHTPOJIBHBIE BOITPOCHI
1. Yro naswiBaroT rpadom?
2. Oxapakrepu3syiTe BUIbI IpadoB.
3. Kakumu criocobamu MOXKHO 3a/1aTh Tpad?
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