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1. ITosicHUTEIbLHAA 3aNMCKA

MeToauyeckie PEeKOMEHJAlMKd COCTaBJICHBbl B COOTBETCTBHM C paboueill mporpammon
mucuurmuael - EH.02  luckpernas maremaTuka € 3JIEMEHTaMM MaTEeMaTHYECKOW JIOTMKH U
MpelHa3HaYeHbl Ui peanu3alii OCHOBHOW MpodeccnoHalbHOl 00pa3oBaTeNbHOM MpPOrpamMMbl
cpeaHero TMpodecCHOHAIbHOrO o00pa3oBaHus (najsiee — 00pa3oBaTENbHON MPOrpamMMbl) IO
crenanbHocTH 09.02.07 MHpOpMamoHHBIE CHCTEMBI U TPOrPAaMMHUPOBAHUE.

Henssmu meromumyeckux ykazanuil no aucuuruimie EH.02 JluckperHass mareMaruka c
3JIEMEHTaMU MaTEMaTUYECKOW JIOTUKH SIBIISIOTCS:

- cHCTeMaTH3alus U 3aKpEIUICHHUE NOJyYEHHBIX TEOPETUUECKUX 3HAHMI;

- yriayOJeHHue U pacliupeHne TEOPETUUYECKUX 3HAHUM;

- pa3BUTHE IIO3HABATENILHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYJCHTOB, CaMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTU U OPraHU30BAHHOCTH;

- (opMHUpOBaHHE CAMOCTOSITEJILHOCTH  MBIIUICHHUS, CIOCOOHOCTEM K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIU3alliu.

B Mertoaumueckux peKkOMEHIAIMsAX ~ M3J0KEHBl PEKOMEHIAIMU K TeMaM, IPUBEICHbI
MIPUMEPHBIE 3a/1aHMs, IEPEUEHB JIUTEPATYPbI, PEKOMEHAYEMOM ISl BBIIIOJIHEHUS 3a/1aHUM.

B pesynprate ocBoenust aucuuiuinabl EH.02 JluckperHas mareMaTuka C 3J€MEHTaMH
MaTeMaTUYECKOH JIOTUKH 00yJaromuiics JoKeH chopMHUpOBaTh:

Oowue komnemenyuu (OK):

Kon HaumenoBanue 00X KoMIeTeH NI

OK 01 BeiObupare  cmocoObl  pemieHHss  3aad  NPO(ECCHOHANBHON  JIEATENBHOCTH,
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02 OcylecTBIATh MOUCK, AHATU3 M HMHTEPIpPETALUI0 HHQOpMAalUU, HEOOXOAUMOH IUis
BBINOJIHEHUS 3a]1a4 TPOpECCHOHATBHOMN 1A TEIIbHOCTH.

OK 04 Paborare B komiekTHBe M KoMaHzae, d()pPEKTUBHO B3aMMOAECHCTBOBATH C KOJIJIETaMH,
PYKOBOACTBOM, KJIMEHTAMH.

OK 05 Ocy1ecTBISTh YCTHYIO U TUCbMEHHYI0 KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM SI3bIKE C
y4€TOM 0COOEHHOCTEH COLMAIBHOIO U KYJIbTYPHOI'O KOHTEKCTA.

OK 09 Vcnonb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B MPO(EeCCHOHANBHOM IesITeTbHOCTH.

OK 10 [Tonb30BaTbes  MpoQecCHOHANbHOM  JOKYMEHTaluell Ha  TOoCylapCTBEHHOM H
MHOCTPaHHOM SI3bIKax

B pesynprate nzydenus ydueOHoi muctumiuael EH.02 JluckperHas mMaTemMaTHKa C dJI€MEHTaMU
MaTeMaTU4YeCKOH JIOTUKH 00yJaroImuecs JOKHBIL:
ymemp.
e [IpuMeHsATH JJOTHUECKUE Oonepaliu, GopMyIbl JJOTHKHU, 3aKOHBI alNTreOphl TOTUKH.
e  @opMynHMpOBaTh 3a/laud JIOTHYECKOTO XapakKTepa U NPUMEHSTh CPEJICTBA MATEMAaTHYECKOU
JIOTUKH JIJIS UX PEIICHUS
3HaAmMY.
e  OCHOBHbIE IPUHIUIIBI MATEMATUYECKOU JIOTUKHU, TEOPUU MHOKECTB U TEOPUU AJITOPUTMOB.
o  dopmynbl anreOpsl BHICKa3bIBAHUH.
e  Meroabl MUHUMH3AIUH aNTreOpandecKux mpeoOpa3oBaHHiA.
e  OCHOBBI sI3bIKa U aJITre0pbl MPEIUKATOB.

@opMBl U METOIBI KOHTPOJS pabOThl CTYAEHTOB: BBIOOpPOYHAs/()pOHTANBHAS MPOBEPKA
BBITMIOJTHEHHBIX 3a/1aHUi; 3acIylIMBaHHe COOOIICHHH (JOKIIa0B).

Kputepuu orieHKU pe3ynbTaToB pabOThHI CTYACHTOB:
—  «OTIMYHO», €clM pabdoTa BHIIOJHEHA B MOJHOM 00BEME ¢ COONIOJIEHMEM HE0O0XOAUMON
nocienoBareabHOCTH. OOydarornuecss pabOTalOT MMOJHOCTBIO CaMOCTOATENIBHO: TOJOUPAIOT
HEOOXOMUMBIC [UISl BBIMOJTHEHHSI TpeUIaraeMblX padOT WCTOYHMKU 3HAHWUH, MOKA3bIBAIOT




HEOOXO/AUMBIC Ul TPOBEICHUS TNPAKTHUECKOW pabOThl TEOpPETUUYECKHE 3HAHUS, MPAKTUUYECKUE
YMEHUS ¥ HABBIKH.

—  «XOpOILOY», eCJIA padoTa BHIMOIHACTCS 00yJAOIIUMUCS B TIOJTHOM 00BbEME M CaMOCTOSITEIIBHO.
I[OHYCKaIOTCH OTKJIOHEHUA OT HGOGXOI[I/IMOf/'I IIOCJIICAOBATCIbHOCTH BBIIIOJIHCHUSA, HC BIIMAIOIIIMUC HA
NPaBWIBHOCTh KOHEYHOTO pe3yibTara. Pabora mokasbiBaeT 3HaHHE OOYYaIOUIMMHCS OCHOBHOTO
TCOPCTUUCCKOTO MATCpUala U OBJIAACHHUC YMCHHAMU, HGO6XOHI/IMBIMI/I JJIs1 CaMOCTOSATECIIBHOT'O
BBITTOJIHEHHUSI pa0OThl. MOryT OBITh HETOYHOCTH M HEOPEKHOCTh B O(DOPMIICHHH PE3yIbTaTOB
paboTHI.

—  «YIOBJETBOPUTEIBHO», €CIH pPadoTa BBINOIHIETCS U odopmisieTcs O0yJaromUMUCS TpU
CTOpOoHHe# mnomomu. Ha BbINOJHEHHME pabOTHl 3aTpadynBacTCs MHOTO BpeMeHH (MOXHO JaTh
BO3MOXHOCTh J0je7arTh pabory noma). OOyuaronipecs IMOKa3bIBAlOT 3HAHUS TEOPETUYECKOTO
Marepuala, HO UCTIBITHIBAIOT 3aTPYAHECHUE PU CAMOCTOSITEIILHON padoTe.

—  «HEYJOBJICTBOPUTEIILHOY» BBICTABIISICTCS B TOM ClIydae, Korjia 00ydaronmecs: He MOATOTOBIICHBI
K BBIITIOJTHECHUIO pa6OTLI. HOJIy'—IGHHI)IG PE3YIbTATHI HC ITO3BOJIAIOT CACIATh IMPAaBHUJIbHBIX BBIBOAOB U
MIOJTHOCTBIO PACXOJATCS C TOCTaBJIICHHOW Ienblo. [lokas3pIBaeTCs MI0X0€ 3HAHHE TEOPETHUYECKOTO
MaTepuayia U OTCYTCTBHE HEOOXOAUMBIX YMEHUM.

2. MeToanyeckne peKOMEHIAIHM 10 TeMaM

Pa3nen 1. AnreOpa BbicKa3bIBaHUN

Haiitu nepeceuenue, o0beMHEHNE, pa3HOCTh MHOKECTB A U B, B n A. Onpenenuts MOIIHOCTh
JTAHHBIX MHOKECTB, 3aIMCaTh BCE IOJJMHOKECTBA MHOXKECTBA A.
1 Bapuantr A={-1,0,3}, B={0,2,3,4}

2 Bapuant A={-2,5,3}, B={0,5,6,7}

3 Bapuant A={-1,0,1}, B={0,1,2,3}

4 Bapuant A={1,0,5}, B={0,5,7,9}

5 Bapmant A={-2,-1,3}, B={0,2,3,5}

6 BapuanT A={-3,0,3}, B={0,3,4.5}

7 Bapuant A={-1,3, 7}, B={1,2,3,7}

8 Bapuant A={0,1,2}, B={0,2,3,4}

9 Bapuant A={-4,0,4}, B={1,2,3,4}

10 Bapuant A={-1,0,5}, B={0,1,3,5}

[TocTpouTh TaOIUIIBI HCTUHHOCTH ISl JAHHBIX (POPMaTN30BaHHBIX BHICKA3bIBAHUH.
| Bapuant aAB—CVB

2 BapuaHT aVcAB«>a

3 BapuaHT (aVB)A(aVc)

4 BapuaHT a—B—C<>a

5 BapuaHT (B—a)A(a—cC)

6 BapuaHT a«<>B—CVB

7 BapuaHT aAC—BAC

8 BapraHT a/ABAC<>B

9 BapuaHT aVc—BAC

10 Bapuant (a<>B)—(B—c)

Pazaen 2. byneBs! pyHKIMN

KoHTposibHBIE BOITPOCHL:
Y10 MOHMMAIOT B MATEMATHUECKOM JJOTHKE MO BEICKa3bIBAHUEM?
Kakue neiicTBUS BBIIIOJIHSIOTCS HaJ BHICKA3bIBAHUSIMU?
UYro Ha3pBarOT anredpoit byms?
. 3axoHsbI anredps! bys.
Jns1t 3aKkperieHnst TEOPETHYECKOr0 MaTeprasa u MOTy4YeHUS IPOYHBIX 3HAHWUW PELIUTh TPUMEPHI.

PN E



1B.
1.YkaxuTe, B KaKUX CIydasX BHICKa3bIBAHUE UCTHHHO, a B KAKUX JIOXKHO:

2.SIBISIOTCS T SKBUBAJIEHTHBIMH CJIEYIONINE BBICKA3bIBAHMS:
(XAY)®(xAz)u xA(YyD2)

3.Pemnts OyneBo ypaBHEHHE:
(z@x)v(Z|(yvX))=xA(y®2)

2B.
1.YkaxuTe, B KAKUX CIydasX BHICKa3bIBAHWE UCTHHHO, & B KAKUX JIOKHO:

((m): Aj@(Ai B)

2 SIBISIFOTCS JTX SKBUBAJIICHTHBIMH CJICYIOIINE BHICKA3bIBAHHUS:
X|(y~z) n (X]y)®(x]2)
3.Pemuth OyneBo ypaBHEHUE:
(Zvy)—=>(Z@®X)=xny
3B
1.VkaxuTte, B KaKUX CIIydasix BHICKa3bIBAHHE HCTHHHO, @ B KAKUX JIOYKHO:

2 SIBAAIOTCS JIU DKBUBAJICHTHBIMU CJICAYIOIINC BbICKA3bIBAHUA:
X|(y = z) n (x]y) >(x(z)
3.PemuTh OyIE€BO ypaBHEHHE:
(Z=y)e(ZvX)=xDYy
4.
l.yKa)KI/ITe, B KAKHNX CJ‘Iy‘IafIX BBICKa3bIBaHHUEC NCTHUHHO, 4 B KaKHUX JIOKHO:

(Zvy)—>(Z7@X)
2. SIBIAIOTCA U SKBUBAJEHTHBIMU CJICAYHOIINC BbICKA3bIBAHUA:
((A/\ B)= Aj u AvB
3.Pemnth OyneBo ypaBHEHHUE:
(Zvy)A(ZOX)=x=y

5B
1. YkaxuTe, B KAKUX CIydasX BBICKA3bIBAHUE HCTHHHO, @ B KAKUX JIOXKHO:

(xvy)—(z®x)
2 SIBAAIOTCS JIM DKBUBAJICHTHBIMU CJICAYIOIINEC BBICKA3bIBAHU:
(A= B) <:>(E_3/\A) u (A= B)AB)=4
3.Pemmuts OyneBo ypaBHEHUE:

(Zvy)®(Z®X)=x|y

6B



1. yKa)KI/ITe, B KaKUX CIIy4asX BbICKAa3bIBAHHWC UCTHUHHO, a B KAKUX JIOKHO:

((x d y)—> z)@ y

2. SIBASOTCS JIM SKBUBAJIEHTHBIMU CJIEYIOINE BICKA3bIBAHUS:
Xy) > (X|z) u (zvy)—>(z@X)
3.Pemuts OyneBo ypaBHEHHE:

(Zvy)=>(Z|(yv®))=xny

7B.
1.YkaxuTe, B KAKUX CIydasX BHICKa3bIBAHWE UCTHHHO, & B KAKUX JIOKHO:

((AvB)AB)=A
Z.HB.II;HOTCFI JIN DKBUBAJICHTHBIMHU CHeﬂyIOHII/Ie BBICKA3bIBAHU A .
X|(y=2) n (x]y) v(xz)
3.Pewnth OyaeBO ypaBHEHHUE:

(zey)e(Z|(yex)=2AY

8B.
1.Ykaxure, B KAKUX CITy4asiX BbICKa3bIBaHUEC UCTHHHO, a B KAKUX JIOXKHO:

(z>x) (y|x)
2.;[B.]_I5HOTCH JIM DKBUBAJICHTHBIMH CHeI[yI'OH_H/Ie BBICKA3bIBAHU S .
(A=B)v(BAA) u (4= B)AB)®4
3.PemuTh OyI€BO ypaBHEHHE:

(zv x)<:>(7|(yv¥)): y

9B

1.YKa)KI/ITe, B KaKuX CJIydasaX BbICKa3bIBAHHMEC UCTUHHO, @ B KaKHUX JIOKHO!:

AVvBAA | A
Z.HBJ'H{IOTCSI JIX DKBUBAJICHTHBIMHU CHG,ZIYIOHII/IG BBICKA3bIBAHU .

(XAY)V(XAz)n x®(yvz)

3.Pemmuts OyneBo ypaBHEHUE:

(xvy)—(z %)=L

10B.
1.YkaxuTe, B KaKUX CIydasX BHICKa3bIBAHUE UCTHHHO, & B KAKUX JIOXKHO:



(Xy)®(z —>x)
2 SIBISIOTCA TH SKBUBAJICHTHBIMU CJICAYIOIINUC BbICKA3bIBAHUA:
(A= B)\/(E/\/E\) u ((A:>B)@E)VA
3.Pemuth OyneBo ypaBHEHUE:
(AvB)®B)=A=0

11s.
1.YkaxuTe, B KAaKUX CIydasX BHICKa3bIBAHUE UCTHHHO, a B KAKUX JIOXKHO:

(( AvB)AB ) =A
Z.HBJUHOTCH JIX DKBUBAJICHTHBIMH CHeﬂyIOHII/Ie BBICKA3bIBAHU .

X|(y®z) u (x|y) v (x|z)

3.Pemnts OyneBo ypaBHEHHUE:

(AvB) < (BAA)=0

12B.
1. YkaxuTe, B KAKUX CITy4asX BHICKA3bIBAHUE HCTHHHO, a B KAKUX JIOXKHO:

(z = x) <> (y[x)
2 SIBISIOTCA T DKBUBAJIECHTHBIMU CJICAYIOIINEC BbICKA3bIBAHU:
(m)v(g/\ A) u ((AVB)EBZ_?): A
3.Pemuts OyneBo ypaBHEHUE:
(z@y)v(Z|(yvX))=xAY

13B.
1. YkaxuTe, B KaKMX CIydasx BbICKa3bIBAHUE UCTUHHO, a B KAKHUX JIOKHO:

(Xy)®(z > x)
2 SIBAAIOTCS JIM DKBUBAJICHTHBIMU CJICAYIOIINEC BBICKA3bIBAHU:
(A@B) @(E@A) u A:((AVB)AE)
3.Pemmuts OyneBo ypaBHEHUE:
(Z=y)®(Z|(yvx))=xDy
148
1.Ykaxure, B KAKHX CITydasiX BbICKa3bIBaHUEC UCTHHHO, a B KAKUX JIOXKHO:

(XAY)®(xAZ)

2. SIBASIOTCS M SKBUBaJICHTHBIMU CJICAYIOIINUC BbICKA3bIBAHUA:



(A= B)/\(I§c>ﬂ) u ((A:B)AE)@A
3.Pemuts OyneBo ypaBHEHUE:
(Zey)v(Z|zvr))=x=1

158

1.VkaxuTe, B Kakux ciy4dasix BbICKa3bIBAaHUE UCTHUHHO, a B KaKUX JIOKHO:
(x[y) > (x(2)

2 SIBRSIOTCS JIM DKBUBAJICHTHBIMU CJIEYIOIINE BBICKA3bIBAHU:

(ArB) <= (B®A) u (4vB)®(4®B)
3.Pemuts OyneBo ypaBHEHUE:

(z@y)=(z|(yvX))=1
Tema: byJieBbl pyHKIUM
Memoouueckue pexomenoayuu
Llenb paboTsl: 3HaTh, 4TO Takoe JJH® u KH®, ymers npuBoIuTh GOPMYIIBI aIreOphl TOTUKH K

CIH® u CKH® u MUHUMH3UPOBATh UX C MOMOIIBIO 3aKOHOB aNTeOPhI JIOTHKH.

Xoa padoThl.

[ToBTOPUTH KpaTKHE TEOPETUUYECKUE CBEACHUS U Pa300paTh 3a/1auul C PEILICHUSIMHU.

Onpenenenue. Gopmysa Ha3bIBAE€TCS TOXKIECTBEHHO-UCTUHHOW (TAaBTOJIOTHEH), €Clin ISl JTH0OBIX

HaOOPOB [IEPEMEHHBIX OHA IPUHUMAET 3HaueHue M.

Onpenenenne. dopmyna Haz3bIBa€TCs TOXKJIECTBEHHO TOXKIECTBEHHO-JIOXKHOM, €cliu sl JHObIX

HaOOPOB MEPEMEHHBIX OHA IPUHUMAET 3HaueHue J1.

B anreOpe BbICKa3blBaHUI MHCIIOJIB3YIOT JABe HOPMAaJbHble (OPMBI: JU3IBIOHKTUBHYIO U

KOHBIOHKTHBHYIO HOpMasbHble popMbl popmyinsl (JJHD u KHOD).

J3bI0HKTUBHOM HOpManibHOM (opmoii (JIHD) Ha3biBaeTCs qU3BIOHKIMS TPOCTHIX KOHBIOHKIIMH.
KonbronktuHoit HopmanbHON Gopmoil (KH®D) dopmynsl ecth dopMmyina, paBHOCHIbHAS

UCXO/HOW (hopMysie JIOTMKM BbICKAa3bIBAaHUM M 3allMCaHHas B BUJE KOHBIOHKIUM 3JE€MEHTapHBIX

JTU3BIOHKIMH T€PEMEHHBIX.

Kaxnas ¢popmyna, He paBHas ToxaecTBeHHO JI, Moxer ObITh puBeneHa CIIH®D, koropas siBnsercs

€MHCTBEHHOM C TOYHOCTBIO /10 IEPECTAHOBKU JU3bIOHKTUBHBIX WICHOB.

Kaxnas ¢opmyna, He paBHas ToxaectBeHHO W, moxer ObiTh mpuseneHa k CKH®, koropas

ABJISIETCS €IMHCTBEHHOM € TOUHOCTHIO /10 IEPECTAHOBKH KOHBIOHKTHBHBIX YJICHOB.

CoBepiieHHast TU3bIOHKTHUBHas HopMmanbHast (opma ¢opmynsl (CAH®D) sto paBHOCHIbHas el
dopMmyna, mpenacrapistonias coOOMl AM3IBIOHKIMIO 3JIEMEHTApHBIX KOHBIOHKIMH, oOnanaroias
CBOWMCTBaMH
1. Kaxxmoe morudeckoe ciaraemoe GopMyIIbl COACPKUT BCE BHICKA3bIBAHUS, BXOASIINE B (POPMYITY.
2. Bce noruueckue ciaraemMble GOpMYIIbI pa3IuyHbI
3. Hu oHO norudeckoe ciiaraeMoe He COAEPKUT BbICKa3bIBAaHHUE U €r0 OTPUIIaHHE
4. Hu ogHo norudeckoe ciaraeMoe (popMyIibl HE COAEPIKUT OHO M TO e BHICKa3bIBAHUE JIBAYKIBL.
Anroputm nonydenuss CKH® no tabiuiie nCTUHHOCTH:
1)OTMETHUTH T€ CTPOKH , B TIOCIEIHEM CTOJIOIIe KOTOPBIX CTOSAT 0:
2)Boinucath Uil KaXJI0M OTMEUEHHOM CTPOKHM IU3BIOHKIMIO BCEX MEPEMEHHBIX CIEAYIOLUUM
o0pa3oM: eciM 3HaueHHE HEKOTOpO MepeMeHHOM B JaHHOM cTpoke =0, TO B JU3BIOHKIIHIO
BKJIIOUYAIOT caMy 3Ty IEPEMEHHYI0, €clii =1, To ee OTpULIaHHeE:
3)Bce nonyueHHble JU3BIOHKIMU CBA3aTh B KOHBIOHKIIMIO.

1) Oépasubl pewenus
IMocTponTh TA6/ MLy HCTUHHOCTH ISl BBICKA3bIBAHMSA: (X |7) - ( y® Z) , moctpouts CH/I®,

CKH®, naiitu muanmajbayw JTH®.
Pemenue.
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Ctpoum TabIIUIly UCTUHHOCTHU- TAOIUITY, C ITOMOIIBI0 KOTOPOI YCTaHABIMBAETCS UCTHHHOCTHOE
3HAYEHUE CI0KHOTO BBICKA3bIBAHUS MPH TAHHBIX 3HAYEHHUSX BXOJAIIUX B HETO MPOCTHIX
BBICKA3bIBAHUU.

X y V4 y X |y y®z

1 1 1 0 1 0 0
1 0 1 1 0 1 1
1 1 0 0 1 1 1
1 0 0 1 0 0 1
0 1 1 0 1 0 0
0 0 1 1 1 1 1
0 1 0 0 1 1 1
0 0 0 1 1 0 0

[To Tabnuiie cocTapisieM AU3BIOHKTUBHYIO HOpMalibHYIO hopmy (JHD). JITHD B OyneBoii noruke
— HOpMasbHast popma, B KOTOpoi OyrieBa popmysa UMEET BU TU3BIOHKIIMH HECKOJIBKUX
KOHBIOHKTOB.
Anroputm nonyuenuss C/IH® no tabiaune MCTUHHOCTHU:

1)OTMETUTH T€ CTPOKH , B TIOCIEIHEM CTOJI01Ie KOTOPBIX CTOSAT 1:

2)Bbinucath 1715 KaX/101 OTMEUEHHON CTPOKU KOHBIOHKIUIO BCEX IEPEMEHHBIX CIIEAYIOLIIM
00pa3oM: ecii 3HaYeHHE HEKOTOPOil EPEMEHHOH B TaHHOM cTpoke =1, TO B KOHBIOHKITUIO
BKJIIOUAIOT caMy 3Ty IEPEMEHHYI0, eciiu =0, TO ee OTpUllaHue:

3)Bce nonmyueHHble KOHBIOHKIIUU CBA3ATh B TU3BIOHKIIHIO:
Bribupaem B Tabnuiie CTpOKH, B KOTOPBIX OyieBa GyHKIMS MpUHIUMAET 3HaueHue 1. B qannom
ciyyae — 3To 2-as, 3-as, 4-as, 6-as u 7-ast CTpOKH.
Jl1s Kask10M CTPOKM COCTaBJIIEM KOHBIOHKIIMIO: €CIIM 3HAU€HUE NIepeMeHHoM paBHO 0. To 6epeM ee
OTpHIIaHue, a ecinu 1, To OepeM camy MepeMEeHHYI0. 3aTeM COCTaBJIsIeM JU3bIOHKIIUIO
MOJIy4YE€HHBIX KOHBbIOHKIIUH:
f(XY,2)=(XAYAZ)V(XAYAZ)V XAV AZ)V(RATAZ)V(XAYAZ).
Bri6upaem B Tabnuie CTpoKH, B KOTOPHIX OysieBa GyHKIMS npuHuMaeT 3HadueHue 0. B qannom
ciayyae —3T1o 1-as, 5-ast, u §-ast CTpOKH:

f (X, y,Z):(XA)_//\?)V(X/\)_//\Z)V(X/\y/\Z)

JIH® Ha3biBaeTCsI MUHUMAIIBHOM, €CJIM OHA COJEPKUT HauMeHblIee yncio OykB cpenu Bcex JJHD
€l paBHOCHJIbHBIX.

Meton KBaiiHa OCHOBBIBaeTCS Ha IPUMEHEHUH IBYX OCHOBHBIX COOTHOILIEHUH.

CooTHoIIeHNE CKIEUBAHUS :

(anb)v(aab)=b; (avb)a(avb)=b

CoOoTHOIIEHNE TTOTIOIIEHNS :

ahN(avb)=aaV(aAb)=a

Hcnonb3ysl COOTHOILIIEHUE CKIIEUBAHUS MOJTydaeM:

(XAVAZ)V(XAYAZ)=YVATZ,

(XAYAZD)V(XAYAZ)=XAY.Orcrona,
XAVAD)VIXAVAZD)VXAYAZ)V(XAYAZ)=(VATZ) Vv (XAY)- cokpamennas JHO.

KoHTpoIsibHBIE BOITPOCHL:

1) Yro Takoe JJHD?

2) UYewm ortnmmyaercs JH® or CAHD?

3) Kak cocraButs JJH® 1o tabiuiie HCTHHHOCTH?

3) [na 3axpennenus meopemuyecko2o Mamepuand u noiy4yeHus npoyHvlX 3HAHUL peuiums
npumepbl.

[TocTpouTs Tabnuiy uctuaaoct, Haiitu CHJI®, Haittn munumansayro JITHO.
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JUTSL BBICKA3LIBAHMU:
1B.

1. (zZvy)—>(Z7®X)
2. ((W):A): Av B

3. (Zv y)/\(fér)i)
2B.

2.x[(y>2)@ (X|y) > (x[2)
3.(Z2=>y)e=(7vX)

3B
1 (X|y) > (x|z)
2. (AAB)<>(B@®A) <= (AvB)®(A®B)
3.(z@y)=(Z|(yvX))

4B.

2 (XAY)®(XxAZ) ©xA(yDZ)
3 (z@x)v(Z|(yvX))

[Toctpouts Tabnuiy nctuHHocty, Haiitu CHJ{®, naiitn munnmansnyto JJHO.
TUISL
5B

1((x¢ y)—> z)@y

2.(x]y) >(x|z) @(zvy)—>(7@X)
3.(zvy)—>(z|(yvX)

6B

1 (xvy)>(z@x)

A)®((A=B)AB)= A

1. ((AvB)AB)=A
2. x|[(y=12) < (x]y)v(Xz)
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y) < (Z|(y®x))

3. (7=
;!
( y) z—>x

2.(A=B)v(BAA)=((A=B)®B)vA
3.(AvB)®B)=A
108.

1. (Av BAAJ@A

2.(xAY)V(XAZ)= xD(yV2)
3.(xvy)>(zex)

[Toctpouts Tabmuiy uctuaHocTH, Haittn CHA®, Haiitn Muanmansayto JJHO.

IUUTS. BBICKA3BIBAHU:
11s.

, @ x) <> (y[x)

2.(AvB)v(BAA)=((AvB)@B)= A

3. (7@ y)v(7|(yvi))
128.

1. ((Av B)A B):A
2. x|[(y®z)® (x|y) v(x|2)
3.(AvB)<=(BAA)
138.
L(xAy)®(xAz)
2. (A=B)A(B<A)((A=B)AB)®A
3. (7<:>y)v(7|(2vi))
148
1. (Xy)@(z - x)
2. (A®B) <« (B®A)< A=((AvB)AB)
3.(z=y)®(Z|(yvX))
158
1 ((W):AJQ(M B)
2. X|(y~z) = (x]y)®(x|z)
3. (Zvy)—>(z®X)
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byseBbl pyHKINH

bynem paccmaTpuBaTh JOTHYECKHE MEPEMEHHBIE X1, X2, ..., Xn, IPHHUMAIOIINE TOJIBKO JIBa
sgayeHud: «1» i «0».
byneesoit pynkyueir (X1, X2, ..., Xn) Ha3pIBa€TCS MPOU3BOJIBbHAS (YHKIHS, apryMEHTaMHU

KOTOpOM SIBISIIOTCS JIOTUYECKUE MEPEMEHHBIE U MPUHUMAIOLIAs TOJIBKO OJHO U3 JIBYX 3HAYCHMIL:
«1» nm «O».

KosudecTBo 6y/IeBbIX (PyHKIIHIA OJHOTO apryMeHTa paBHO 22 = 4, 3T0 QYHKIMH:
f1x) =0, fx) =1, f3(X)=x u fa(x)= X.

ByneBbIX (QyHKIHMHA ABYX apryMeHToB Bcero 24 = 16, a xonmuecTBo OyneBBIX QYHKIH N

n

apryMEHTOB PaBHO 2%

Bcesikoit ¢popmyrie anredpsl J0THKH, COCTaBICHHOM U3 3JIEMEHTAaPHBIX BBICKAa3bIBAHHUM X1, X2,
..., Xn cootBercTBYeT OyneBa Gpynkuus f (X1, X2, ..., Xn), ApIYMEHTBI KOTOPOH NPUHUMAIOT 3HAUYCHHUS
HUCTHUHHOCTH COOTBETCTBYIOIIMX 3JEMEHTApHBIX BbICKa3biBaHUM: «1» mimu «0». JIBe paBHOCHIbHBIC
dopMynbl  anreOpbl JIOTUKU ONPENeNsioT OJHY W Ty ke OyieBy (YHKUMIO, T.K. 3HAYCHUS
UCTHHHOCTH 3THX (POPMYJI COBNANAIOT JUIsI OJIMHAKOBBIX 3HAUYEHUH BXOSIIUX B HUX MEPEMEHHBIX.
s OyneBbix (YHKIMI MOXHO COCTaBJISATH TaOJMHUIBl 3HAUYEHUH — BCAKYIO OyneBy (QyHKIMIO N
apryMEHTOB MOKHO 3a7aTh Taduiei u3 2" CTpox.

Hampumep, Tabnuia 3HaueHUH HEKOTOPBIX (YHKIMHA 2-X apryMEHTOB, COOTBETCTBYIOIIUX
OCHOBHBIM JIOTHYECKUM OIepanusM (OTPUIIAHUE OJHOTO apryMEHTa, KOHBIOHKUUS, IU3BIOHKIIHS,
MMILIMKALUS ¥ 9KBUBAJICHIIVSI) BBITJISIIUT TaK:

X1 X2 )_(1 X1 A X2 X1V X2 X1 —> X2 X1 > X2
1 1 0 1 1 1 1
1 0 0 0 1 0 0
0 1 1 0 1 1 0
0 0 1 0 0 1 1

3nauenne OyneBoit dynkumm f(Xy,
YCTAHABJIMBACTCSI TI0 CTPOKE TaOJMWIBI, COOTBETCTBYIONIEH 3aJaHHBIM 3HAYEHUSAM X1 U X2.

Xz) Inpu HMU3BCCTHBIX

S3HAYCHUAX AaAPrymMCcHTOB

Hanpumep, mis dyukiwm f (X1, X2) = X1 — X2 3uauenwue f (1, 0) = 0, a 3nagenne f (1, 1) = 1.

Xn, MOXHO IIOCTaBUTh B COOTBETCTBHE OylieBy (YHKIMIO, Ha3bIBaeMylo ee @yuKyuel
nPOBOOUMOCIU.
1, ecom PKC 3amkmyTa,
f (X X0enen X)) =
0, ecmm PKC pazomkHyTa
Oyukuus  npooaumoct  PKC  3amaercss mnpu  momomu  (GOpMyJNbl  JIOTHKH,
cootBercTByrouieit atoit PKC. Hanpumep, PKC, uzobpaxennas Ha puc. 2,
UMEET IIPOBOAMMOCTH

f(x,y)= ((()_( AY)IVY) V(XA Y)) A X=Y A X, Tabnura 3HaY€HNH KOTOPOH UMEET BHI:

f(x, y)

[EEN

y
1

1

Kaxnoit peneitno-konTakTHOU cxeme (PKC), coctaBienHoil u3 nepexiitoyarenen Xi, Xz, ...
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1 0 0
0 1 0
0 0 0

JIro6ast pyHKIMSA T IEPEMEHHBIX MOXKET OBITh MPEICTABICHA MHOTOYJICHOM (TIOJIMHOMOM)
JKerankuna u 3TO IPEICTABIIEHUE €IUHCTBEHHO.

Ooépa3zuvl pewienusn:
3anucatp OyJeBy (pyHkuuio B BuAe MHorowiena 7Kerajkuna. OnpenejJutb sIBJAsIeTCS JIU

byukuus auneinoi. (X v y) — (Z = X)‘

Pewenne:
[TpeoOpaszyem paBeHCTBO, HCIIONB3YS (POPMYITBI ANTreOphI JIOTUKH.

xvyY) > (zeX)=(WOx®Y)>(20&xD1)=
=(XYOxOY)(zOxDL O (XY DO xDY)D1=
=XYZDXYXDXYDXZIDXDXDYZDOYXDY DXy D XD

Py DLl=xz(yOL OO XD x2D(yD1)z®YDXD

Y PLl=XyzOXZDPXLDYIDZIDXDLl=Xyz@Yyz@ 72D XD1

DyHKIMA HE SBIACTCS JUHEWHOM, T.K. MHOrowieH JKerajakuHa COAEPKHUT KOHBIOHKIUU

IIEPEMEHHBIX.
OtBet: (yHKIUS HE ABIsAETCS JMHEWHON; MHorowieH JKerankuHa, COOTBETCTBYIOLIMI JaHHOMN

byHKIMY:
f(Xy;2)=xyz@yz®z®x®1

KOHTpOJII)Hble BOITPOCKHI:
1) ,Zlﬂ}l 3aKpeénjieHusl meopemuiuecKozo mamepuaia u RnoOJiy4YeHus npouHbLX 3HAHUL

pewiumsy npumepol.

18. TlocTpouTh QYyHKIIHIO, IBONCTBEHHYIO TAHHOU: aV 6

Ortger: a)a 6)ave 8)ane 2a=s

19. K xakomy u3 kiaccoB [locta npunaniexut QyHkims x @ y

Otsetsi: a) Po 6)P1 B)S T)HU K KakoMmy
18. TlocTpouTh QYHKIIHIO, IBONCTBEHHYIO TAHHOU: a A6

OrtBet: a)a b)ave 8)ane 2a=s

19. K xakomy u3 knaccoB [locta mpuHamiexuT QyHKIUS X = y
Otsetsi: a) Po 6)P1 B)S T)HU K Kakomy

18. [MocTpouTh PyHKINIO, TBOWCTBEHHYIO TaHHOM: a
OtBeT: a)a b)ave 8)ane 2a=s

19. K xakomy u3 knaccoB Ilocta npuHamiexuT QyHKIUs E
Otsetsi: a) Po 6)P1 B)S T)HU K KakoMmy

18. TlocTpouTh GYHKIMIO, IBOHCTBEHHYIO TAHHOM: x
OtBeT: a)a 6)ave 8)ane 2a=e
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19. K xakomy u3 knaccoB Ilocta npunamiexuT QyHKIus x
Otetbl: a) P9 6)P1 B)S 1) HHU K KakoMy

Tema: Ilpeocmaenenue Byneevix pynkuuit 6 6uoe mnozounena Kezankuna.
Llenb paboOTHI: yMeTh MPEACTABIATH OyJIeBY (YHKIHIO, 3alaHHYI0 Tabnuield umu Gopmyrnoi, B
BUJe MHorowieHa JKerankuHa, UCHOJB3ysl MpeoOpa3oBaHMs BBIPAKEHUNH MO 3aKOHAM aire0pbl
JIOTUKH, OTIPEACTISATH SBJISICTCS I JaHHAs (QYHKITHUS JTHHEHHOM.
Xoxa padoThl.
IloBTOPUTH KpaTKHe TeOpPeTHYECKHE CBEeeHUSI U Pa300paTh 3a/1a4u ¢ pelleHusIMH.
MHorouseHnsl anredopbl JOTUKU CTPOSTCS MO aHAJIOTUU C OOBIYHBIMH MHOTOYJICHAMH. Y MHOKEHUE
3aMEHsIeM KOHBIOHKIIMEH, a CIOKEHHE aJIbTePHATUBHOU TU3BIOHKIMEH (CIOKEHHEM MO MOJIYJIIO
JIBA).
Mmuorounenom JKeranknHa Ha3bIBa€TCS aJbTEPHATHUBHAS JIUIBIOHKIMS, KAKIBIA YWIEH KOTOPOU
npescTaBiIsieT co00i KOHBIOHKIUIO TePEeMEHHBIX WM NepeMeHHble, win 1. Jlrobas pyHkuus
MOKET OBbITh MPEACTaBIIEHa MHOrOWwIeHOM (monuHoMoM) JKeragkuHa M 3TO MNpeACTaBlIEHUE
€IUHCTBEHHO. DyHKUUA SBISETCS JHUHEHHOM, eciu MHorowieH JKeraikuHa HeE COAEPKUT
KOHBIOHKIIUU MTEPEMEHHBIX.

O6pazuyvt  pewenua: 3anucats OyneBy ¢yukuuio f (X, Y, Z) =(xVvYy) —)(Z < X) B BHIE

mHorowieHa XKerankuna. OnpeaenuTs ABseTcs i QyHKIHS THHEHHOH.
Pemenue:
[TpeoOpasyem paBeHCTBO, HCIIOB3YS (DOPMYITBI aNTreOphI JIOTUKH.

XvY) > (zeX)=(WOx®Y) > (2&xD1)=

=Y Ox®Y)(2&xDDO(XYDxDY)D1=
=XYZDXYXDXYDXZDXDXDYZIOYXOY DXy D XD

By Dl=xz(yDOXW O XY DO Xx2D(yD1)z@TVD XD
BYPLl=XyzEXZPXLDYIDZIDXDLl=Xyz@Yyz@ 7D XD1

CDYHKI_[I/ISI HC SABJIACTCA HHHeﬁHOﬁ, T.K. MHoroulieH JKeramkmHa COACPKUT KOHBIOHKIHUU

IIEPEMEHHBIX.
OtBer: (QyHKIMS HE sABIsSeTCA JUMHEHHOW; MHorowieH JKerajlkuHa, COOTBETCTBYIOIIMH JaHHOM

GyHKIMY:
f(Xy;2)=xyz@yz®z®x®1

Konmponwvnuwie 6onpocwi:
1. Ompenenennie MHOTOWIeHA JKerankuHa.
2. Kakoii muorowren JKerankuua Ha3pIBaeTCs JTUHENHBIM?
/Jna 3akpennenus meopemuueckozo mamepuana u NOAYYEHUA NPOYHBLIX 3HAHULIL pPeutump
npumepbol.
1.ITpoBepuTh MPaBUIBHOCTH GOPMYII, HCTIONH3YS TAOIUIIBI HCTUHHOCTH:

¥=x@Ll; x®x=0; Xvy=x@x®y; X=>y=xy@®x®L; Xo>y=x®y>dDL
xdy=xy@x®y®1; x|y=xy®1.
2. BeIOparh npaBuIio UCKIHOUEHUS albTEPHATUBHON qU3LIOHKIUK a D6
OTBeThl: a)asvas 6)asvas 6)ane 2)av e
3. Haiitu cpeau mHorouneHoB JKerankuHa TUHEHHBIN:
OtseThl: a)xy @ x @1 0)x®y 8)xy @1 2)xy ®x
4. 1B. 1. Hpencrasute Qynkuuo  f(X,y.z)= X=y=>z B BHAE MHOrouleHa JKeramkuna,

UCTIONB3Ys POPMYIBI anreOpbl JoruKH. OTnpeaenuTh, IBIAETCS U QYHKIUS TUHEHHOM.
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2. Tloctpouts Tabuuuy ucTuHHOCTH i Qynkuun f(X,y.z)=xy=>(zvx), Haiitu COH®,
YIIPOCTHTH €€. IlOCTPOUTH KOHTaKTHYIO CXEMY, PEAIM3yIOUlyl0 3Ty (yHKIMio. IIpeacTaBuTh
(yHkMIO B BUa€E MEHOrOwIeHa JKerankuna.

28 1. Hpexcrasuts dyskmmo (X, y.z)=xv yv(xi z) B BHJIe MHOrowieHa JKeraikuna,

UCTIONB3YS GOPMYITBI anreOpsl JIOTHKU. ONpeenuTh, SBIICTCS I QYHKIUS JTHHEHHOM.

2. Tloctpouts Tabmuily HUCTUHHOCTH Ui (yHKIuM f (x, y.z) = )E} =z, Haitu CJJHO,
yrIpocTuTh ee. [lOCTPOUTh KOHTaKTHYI) CXEMy, peanu3ymiolrylo 3Ty ¢yHKuwo. [IpeacraButh
GyHKIMIO B BUe MHOTOWIeHA JKerankuHa.

IpencraButh B Buje MuorowieHa XKerankuna f(X,y.z)= Y (x \§ z) , IOCTPOUTH KOHTAKTHYIO

CXEMY, PEATU3YIOLLYIO Ty (DYHKIIHIO.

3B. 1. Ipencrauts dynxmmio — f (X, y.z)=gyvz B BHMJIE MHOrouwieHa JKeraakuHa,
MCIIONB3Ys (POPMYJIBI anre6phl IOrukU. ONpenenuTh, ABIAETCS I GYHKIHS THHEHHOM.
2. Tloctpouth Tabmully HMCTUHHOCTH Ui (QyHKIUM f (X, y.z)= )Ty <z, Haitu CIHHO,
YIPOCTUTL €€. IIOCTPOMTH KOHTaKTHYK CXEMy, PEalu3ylomyl 5Ty (yHKumio. IlpeacraButsh
(yHKIHIO B BUIE MEHOrOWIeHa JKerankuHa.
4. 1. Tpeacrasuts Qynkumo  f(X,y.z)=x=ylz B Buze muorowrena Xerankuma,

UCHONB3YS GOPMYIbI anreOpsl JJOoruku. ONpeaenuTh, SBIAeTcs 1 QYHKIUS TUHEHHOM.
2. IlocTpouTh TAOMUIy UCTHHHOCTH s PpyHKIMH f (x, y.z) =XV y|z , Haiitu CIAH®. Iloctpouts

KOHTaKTHYIO CXEMy, peaiu3yrolnyto 3Ty ¢yHknuio. [IpeacraButh QyHKIUIO B BUIE MHOTOWIEHA
Kerankuua.

5B. 1. Mpexcrasuts dynkumo  f(x,y.z)=y=z{xy B Buge MHOrowiesa JKeraikuha,

UCTIONB3Ys GOPMYIIBI anreOpbl JOrUKU. OnpeaenuTh, IBISEeTCs 1M GYHKLUS JTMHEHHOM.
3. Toctpouts Tabmuiyy UCTHHHOCTH misi QyHKIuM f (X, y.z) =XxZ2=xvy, Haitu C/IHO,

yInpocTUTh ee. [IoCTpOouTh KOHTAKTHYIO CXeMY, peaau3yroulyto 3Ty ¢pyHkuuto. [IpencraBursb
¢yHKIMIO B BUue MHorowieHa JKerainkuHa.

Tewma: [Ipunoxxenue anreOpsl JOTUKU: peNeHHO-KOHTAKTHBIE CXEMBI.

[{enb paboThl: 3HaTH 3aKOHBI anreOps! byns, ymers cocraBnsate PKC aist Beicka3biBaHMi,
3alMCchIBaTh BbICKa3biBaHMs 10 AaHHbIM PKC.

Xon paboThl.
IToBTOPHTL KpaTKHe TeOpeTHYEeCKHEe CBeJCHHUs U Pa300paTh 3a1a4M ¢ PeLlICHUSIMH.

1. Kparkue TeopeTHUYecKHe CBeIeHUS.

Peneiino-xonmaxmmnoii cxemou (PKC) wiu nepexniouamenvHoll cxemotl Ha3bIBaeTC CXEMaTHUECKOES
n300paxKeHre yCTPOMCTBA, COCTOSIIETO U3 CIAEAYIOIIUX SJIEMEHTOB:

1) nepexirouaterneii (KOHTAKTOB, pelie, JIaMIT U JIp.);

2) COEIMHHUTENBHBIX MPOBOAHUKOB;

3) Bx0110B-BbIX0210B (TI0JTH0cOB PKC).

Paccmorpum  mpocteirimyto  PKC, coaepxkamyro oauH mnepekimoudarens P.  Ecim
MEPEeKIIIoYaTeN0 P MOCTaBUTh B COOTBETCTBUE BhICKa3biBaHue x: «llepexnrouarens P 3aMKHYT», TO
UCTHHHOMY 3Ha4yeHuio x (x = 1) OyJaeT COOTBETCTBOBATH 3aMKHYTOE COCTOSHHUE IMEPEKII0YaTENs,
npu kotopom PKC mpoBoauT TOK, T.e. UMIYJIbC, MOCTYNAIONINI Ha BXOJ, MOXXET OBITh CHST Ha
BbIxosie. 3HaueHntro x = 0 Oyzmer cooTBeTcTBOBaTh pa3zoMkHyToe cocrosiuue PKC (Tok He
nposoautcs). Kaxnoit PKC, cocrosimiell n3 HECKONBKUX IMeEpeKoyareneil, MOXHO IOCTaBUTh B
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COOTBETCTBUE BBICKA3bIBAaHHE, BBIPAKEHHOE HEKOTOpOH ¢GopMmynoil A, TakuM oO0pa3om, 4YTO
UCTUHHOMY 3HadeHHio ¢opmynsl (4 = 1) OyaeT cooTBeTcTBOBaTh 3aMKHyTOe coctossaue PKC, a
3HaueHuto 4 = 0 — pazomkHyTOE cocTostHue. [IpruMephl TakKKX COOTBETCTBUH MPUBEICHBI B TAOIHUIIE.

[Ipocreine PKC u coorBercTBYIOMME UM hOPMYIIBI JIOTUKH.

PKC dopmyna 3HayeHUst
x=1, ecnu
TlepeKmouaTes X Ipocreiimee NEePeKIIIoYaTeNb 3aMKHYT;
x =0, ecn
BBICKa3bIBaHUE: X ’
HEePeKIIIoYaTeNb
Pa30MKHYT
X =
_ OTtpunianue 0, ecom
IMepexmrouarens X npocTeiiiero HCPCKIIIOTATCIIb 3AMKHYT,
— T BBICKA3bIBAHUS: X =1, ecnn
X HEePEeKIII0YaTENb
Pa30MKHYT
- , x=1
0CJIEI0BaTEIbHOE COEIUHEHUE: « XAy=le
HBIOHKITHS =
N y=1
BBICKA3bIBAaHUM:
(cxema 3aMKHYyTa, KOT/1a XAY 0 x=0,
o0a mepekIroyaTeis 3aMKHYTHI) XNYy=U= y=0
[TapannensHOE coeIMHEHUE: x=0
]
x Xvy=0<
JIM3BIOHKIHS y = 0,
BBICKA3bIBAaHU:
x=1
Xvy -1 d
(cxema pa3oMKHYTa, KOI/a Xvy=1l1<= 1
o0a mepekItoyaTens pa30OMKHYTHI) y=1.
Cxema, KOTOpas BCer/ia pa3oMKHYTa _ _
= XA X XAX =0
Cxema, KOTOpast BCerza 3aMKHyTa
X v X xvX =1

N3 npocreitmux PKC myrem ux mocienoBaTenbHOr0 U MapauieIbHOIO COSAUHEHHS] MOTYT
OBITH TOCTPOEHBI 00JIeE CII0KHBIE MEPEKITI0YATENbHBIE CXEMBI.

Jlokazano, uto Jobast (opmyna anreOpbl JOTHMKH MOXKET ObITh IpeoOpa3oBaHa K BHUY,
coJiepKalieMy TOJBKO OIEpaldd OTPHIIAHUS, KOHBIOHKIWU W JIU3BIOHKIMHA. JTO TIO3BOJISIET
u300paxats goruueckue popmynsl npu nomouu PKC, a PKC 3anaBats Gpopmynamu.

Hampumep, corimacHo ¢popMyaaM OCHOBHBIX PaBHOCHIIBHOCTEH

X—>y= Xvy u xoy=X-oY)Aly—X),
CIIC/IOBATENIFHO, JIOTUYECKUM OIEpanusM HMIUIMKAIUA W SKBUBAJICHINUH cooTBeTcTBYIOT PKC,
n300pakeHHbIe pHcC. 1.
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Hcnonb3yss paBHOCHIBHBIE MPeoOpa3OBaHUs JIOTUYECKOH (OPMYIbI, COOTBETCTBYIOIIEH
Hekotopoir PKC, moxHo ynpocmums PKC, T.e. IpUBECTU €€ K BHUAY, COJACpPKAIIEMY MEHbIIEE
YHCII0

.H;li
.
ﬁi

X —y Le= ¥
Puc. 1
IIEPEKIIIOYaTEICH.
2. O0pa3seln penieHus.
[Tpumep.

Yupoctuts PKC, nuzobpaxennyio Ha puc. 2.

Pemenne. 3anumem cootBercTByromyto PKC  dopmyny,
ucnonp3ys tabnuiy npocteitmux PKC u cooTBeTcTBYrOmmx
UM (pOpPMYJI JIOTHKHU:

A=(((XAY)VY)V(XAY))AX.
Ypoctum dbopmyny, HUCIIOJIB3Ys OCHOBHBIC
paBHOCI/IJII)HOCTI/I:

(XA VYIVEAN)AX=((XV ) AT V)V (XAY))AX
=((Rv ) AY VXA AX=(XVY) V(XA Y))AX=
E()_(vyv(X/\y))/\XE(()_(v va)/\()_(vyvy))/\XE

=(AvY)ARVY))IAX=(AAX)VY)AX=(XVY)AX=
=(XAX)V(YAX)=0V(YAX)=YAX,

Takum  oGpazom A=Y AX. Tocrpoum  PKC
’ —

COOTBETCTBYIOIYIO YIIPOILIEHHOH Gopmyie (puc. 3).
Puc. 3

3. KoHTpoJbHbIE BONMPOCHI.
1. Yto Ha3pIBaeTCs peNeiHO-KOHTAKTHON CXEMOH.
2. Tpocreiimme PKC u cooTBeTCTBYIONMNE UM (POPMYITBI JTIOTHKH.

4. 3amauud.
1. 3apmate peneitHO-KOHTAKTHOM cxeMoil (hOpMYITy, COOTBETCTBYIOILIUE TAOIHIIE HCTUHHOCTH:

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

2. 3angartb GpopMyity aareOpbl JIOTUKH PEJICHHO-KOHTAKTHOM CXEMOM:
(Z@x)v(Z|(yvX)) = xA(yD2)

3. 3amucaTh GpopMyny anreOpsl JIOTHKH, COOTBETCTBYIONIYIO JaHHOW pPelleifHO-KOHTAKTHOM
cXeMe, YIIPOCTUTh €€, €CITH ATO BO3MOXKHO M HAPHUCOBATh HOBYIO CXEMY I10 YIPOIIEHHON
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dbopmyre.
a).
!
o
—
— —
& ¢
0).
] [ ]
1] L2 ]
. F—¢] .
A
—
<]
B).
I
-
3 i
—
y
2]
v X J

|;|'\
X

HpI/IIIy'MaTB 3aJaHus aHAJIOTNYHbIC 1,2,3 U BBIITOJIHUTH UX

Tema: OCHOBBI TEOPUH MHOKECTB
[lenb paGoOTHI: 3HATH, YTO MOHUMAIOT MIOJ] MHOXKECTBOM, YMETH BBIMOIHATh ASUCTBHS HAJ
MHO’KECTBAaMU M 3HATh 3aKOHBI JEMCTBUI HAJl MHOXKECTBAMHU

Xoa padoThl.

[MoBTOPUTH KpaTKHUe TeOpeTHYECKUe CBEAeHUs U Pa3o0paTh 3a/1a4H ¢ peleHusIMH.
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«Tb1 K020a-HUOYOb BUENA, KAK PUCYIOM MHONCECMB0?
- Muoowcecmeo ueco? - cnpocuna Anuca.
- Huuezo... [Ipocmo mnoocecmeo!»
Jlvrouc Kapponn “Anuca 6 cmpane uyoec”
1.1 MHuo:xkectBo. Cioco0bl 32/1aHUSI MHOKECTB.

OpHUM U3 OCHOBHBIX MCXOJHBIX MOHITHIA MaTEMAaTHKHU SIBISETCS MOHSATHE MHOXECTBA U €ro
AIIEMEHTOB. MHOXXECTBO COCTOMT M3 DJJIEMEHTOB. MHOXecTBa 0003HAYarOTCd OOJBIINMHU
nJatuHckuMu OykBamu: A; B; C..., a UX 3JIeMEeHTHI - MaJibIMU OykBamu: a,b,C,. ..

Ecnu a siBnsieTcs 371eMEHTOM MHOKECTBA A WJTH, UTO TO K€ CaMoe, a MPUHAJIC)KUT MHOKECTBY
A, TO IpPUMEHSIOT 3allMCh a€A; B IPOTUBHOM Cllyyae NUIIyT agA.

JBa mHOKecTBa A u B paBubl (A=B), eciii OHU COCTOST U3 OJIHUX M TEX XKe dJeMeHTOB. Ecin
MHOecTBa A v B He paBHBI, TO IpUMeEHsieTcs 3anuch A # B.

MHoecTBO, cofieprKaliee KOHEUHOE YUCIIO 3JIEMEHTOB, Ha3bIBA€TCS KOHEUHBIM, B IIPOTUBHOM
ClIy4yae MHOKECTBO Ha3bIBaeTcsi OeckoHeuHbIM. KoOHEUHOEe MHOXKECTBO, COEpIKAIIEEe N JIEMEHTOB,
HA3bIBAETCS N-MHOXKECTBOM.

MHOXeCTBO, HE COJepKallee JJIEMCHTOB, Ha3bIBAaeTCs NYCTBIM U o0o3Havaercs .
[TpenmoyioxkuM, 9TO BCE MHOXKECTBA, KOTOpbIE OYIYyT PAacCMOTPEHBI B JTOW TIJIaBe, SBISIFOTCS
MOJIMHO’KECTBAMHU HEKOTOPOTro MHOkecTBa U, Ha3pIBA€MOT0 YHUBEPCAIBHBIM MHOKECTBOM
a o

B
U U

Puc. 1.1.

Ecinm kaxaplid peMeHT a MHOKecTBa B, a€B, sBnsgercs sieMmeHTOM MHOXKeCTBA A, acA, To B
HA3bIBAETCS MOJIMHOXKECTBOM MHOXecTBa A (puc. 1.1, a). DTOT (akT 3amuchiBaeTcs ¢ MOMOIIBIO
3HaKa BKJIIIOYEHHS] C CIeAyIomuM oopasom: BCA.

CBoiicTBa BKIIFOUECHHSI

1. AC A;

2.eciu Ac B u BcC, 10 AcC (puc. 1.1, 6);

3. u3 nByx BKiIoueHuit BCA u Ac B cnenyer, uto A=B.

[TpuHSTO CUUTATH, YTO IMTyCTOE MHOXKECTBO SIBIISETCS TTOIMHOKECTBOM JIFOOOTO MHOXKECTBA.

Ecim B2 A wu npu stom B#A, 1o 3TOMYy coorBeTrcTBYyeT 3anmuck B A u B Ha3zbiBaercd
coOCTBEHHBIM MOAMHOXkeCTBOM A. B pemenun npumepa 1.1 Bce MHOXKeCTBa, KpoMe MOCIEIHETO,
SIBIISIFOTCS COOCTBEHHBIMH TTOMHOXKECTBAMH MHOXKECTBA A.

st onrcanus MHOKECTBA A, COCTOSIIErO W3 3JeMeHTOB al,a2,...,an,... 0OBIYHO TTPUMEHSIETCS
3amuch A={al,a2,...,an,...}, IpU4YEM MOPSIIOK PITEMEHTOB B (PUTYPHBIX CKOOKaX HE MMEET 3HAUCHUS;
OOBIYHO OH OTIPEJIEIAETCSI COOOPAKEHUSIMHU HATJISITHOCTH.

[Ipumep. B 3amucu MHOXKecTBa MEpPBBIX N HaTypalbHbIX yucen Nn={1,2,...n} ymoOHO
pacrojaraTh Yucja B BO3paCTalOIIEM MTOPSIKE, XOTS MPH 3TOM HaJ0 UMETh B BUY, UTO
N3 ={1,2,3}={2,1,3}={3,2,1}.

Hpyroit cmoco0 3amaHus MHOXKECTBA COCTOMT B OINHWCAHWH CBOWCTB, OJHO3HAYHO
OTIPEICIISAIONINX TPUHAIICKHOCTh DJIEMEHTOB JaHHOMY MHOXeCTBY. TakoMmy cmocoOy 3amaHus
MHO>KE€CTBA COOTBETCTBYET 3aMKCh:
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A ={a/a obnanaer cBoiictBoM P(a)}.
[Tpumep. MHOecTBO UETHBIX unced M MOKeT ObITh 33J]aHO TaK:
M={i /i - uenoe umcio, KOTOpOE ACIUTCS Ha 2 O3 OCTaTKa}.

B cnyuae onmcaHusi MHOXKECTBA € MOMOIIBI0O HEKOTOPOrO CBOMCTBA HEOOXOIUMO CIEAUTH 32
TEM, YTOOBI KaXIbI DJIEMEHT Obul 4€TKO ompenenéH. Tak, HampuMmep, HEJIOCTATOYHO YETKUM
ABIISIETCS OIIpe/ieJIeHHe MHOXKECTBA A KaK MHOKECTBA CIIOB PYCCKOTO $I3bIKa, €CJIM HET CCHUIKH Ha
OJIMH U3 TOJIKOBBIX CJIOBAPEH.

Bo3MoXHO Takke pEKypCHBHOE 3aJlaHue MHOXECTBa, IpPU KOTOPOM OCYIIECTBIISETCS
MOCJIEIOBATEIbHOE  OMHCAaHUE JJIEMEHTOB uepe3 npenbiayume. Hampumep, MHOXECTBO
HATYpaJIbHBIX YHCE PEKYPCHBHO MOXHO 3a7aTh Tak: N={i/ecmuu nenoe ieN, toitleN, i>1}
1.2. Onepaunu HaJx MHOKeCTBAMHU. 3aKOHBI J1eCTBUI HAJl MHOKECTBAMM.

Obvedunenuem NByX MHOKECTB A 1 B Ha3bpIBaeTCsI MHOXKECTBO BHJIA:
AUB ={a/ac A umu ae B}(puc. 1.2, a).

Ilepeceuenuem nByx MHOKECTB A 1 B Ha3bpIBaeTCs MHOKECTBO BHJIA:
AnB={a/ac A u ae B} (puc. 1.2, 6).
Ecnau muoxectBa A 1 B He uMeroT 001ux 3j1eMeHTOB, To0 ANB=.
a o

Puc. 1.2.
CgoiicTBa onepanuuii 00beJMHEHUS U ITEpPEeCceUeHUs

1. AUB=BUA, AnB=BNA (KOMMYTaTUBHOCTb);

2. (AuB)UC = Au(BUC), (ANB)NC = An(BNC) (acconmaTUBHOCTH).

OObennHeHNEe U TepecedyeHue CBA3aHbl 3aKOHAMM JUCTPUOYTUBHOCTH:
AN(BUC)= (AnB) U (ANC); AuU(BNC)=(AUB) N (AUC).

[To cBoiicTBY 3 omnepauuy BKIIOYEHHUS CIEAyeT paBEHCTBO IpaBOM W JIEBOM yacTei
JIOKa3bIBAEMOI0 PAaBEHCTBA.

st onepary 00beTMHEHNST MHOYKECTB HEHTPAIBHBIM SIBJISIETCS ITyCTOE MHOXKECTBO &J, a JUIst
oIepanuy epeceueHnss MHOKECTB - YHUBEPCAIIbHOE MHOXeCTBO U.

Pasnoctr MHOXeEcCTB A u B onpenensercs crieayronmm o0pa3oMm:
A\B ={a/acAu agB} (puc. 1.3, a).

PazHocTh He 00namaer CBOMCTBOM KOMMYTATHBHOCTH; 3Ta OMNEpalys TakKe He SBISETCS U
aCCOIIMaTUBHOM.

HOJ'IB?»yHCL IMMOHATHEM YHUBCPCAJIBHOI'O MHOKCECTBA, MOKHO OIPCACIUTL HJOIIOJHCHUC A K

MHOXECTBY A, KaK pa3HOCTb BUJA: A=u\a (puc. 1.3, 0).
[Tpumep. I1ycTh B KaueCTBE YHHBEPCATLHOI'O MHOKECTBA BBICTYIACT MHOXECTBO IEJIBIX YHUCEI

Z ¥ nycTh A - 3TO MHOXECTBO BC€X YETHBIX uucen. Torna A - 510 MHOKECTBO BCeX HEYETHBIX
qHCe.

Onepanuu OOBEIWHEHUS, MEPECeUCHUs] U JIOMOJIHEHUS MHOXECTB CBSI3aHBI MEXKIY COOOM
3aKkoHaMmu Je MopraHa:
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ANB=AuUB AuUB=ANB
ANB , To a ¢ ANB. Dt0 3HauuT, 4ro MM a€ K,I/IJ‘II/I ac E,T.e. ac AUB

ANBc AUB

Eciun a

CrnenoBaTeiabHO,

C npyroit CTOpOHBI, €cliu a€ AuUB , TO WK a€ A, win ae B . Dro 3HA4MT, yTo a¢ AN B

ANB Ku§cAmB.

,T.. a € . Takum oGpazom,
W3 3TUX ABYX BKIKOYEHUH CIIEyET EPBBIA 3aKOH ae MopraHa. O

Bropoii 3ak0H 10Ka3bIBAETCS aHAIIOTHYHBIM 00Pa30M.
a o

Puc. 1.3.

Ooépa3zubt pewtenus 3aoau.

AUB;ANB;AxB;Bx A A\B. A={7;8,9};B={7;8,10}

1. Hajitu
Pemienne:

AUB={7;8,9} U {7,810} ={7;8;9;10}

ANB={7,89! {7810} = {7,8}

AxB={7;8,9}x{7;8;10} ={(7:7);(7:8):(7;10):(8;7);(8:8);(8:10):(%;7);(9:8):(%10)}
Bx A={7;8,10} x{7:8;9} ={(7:7):(7:8);(7:9):(8;7);(8:8);(8;10);(10;7);(10;8);(10;9)}
A\B ={7,8,9} \ {7,8,10} ={9}.

2. Jloka3aTh paBeHCTBO U 3aNMMCATh IBOHCTBEHHOE eMY:

(AuB)(BUC)CUA)=ABCUABUACUBC

Pewenue:
[TpeoOpasyeM JeByIO 4acTh:

(AUB)(BUC)(BUA)=(ABUC)(BUA)=ABUABUCBUCA=
=ABC UABUACuUBC

Takum 06pa3om, JieBasi 4acTh paBHA MPaBOM YaCTH, T.€. PABEHCTBO BEPHO.
Jns Toro 4ToObl COCTAaBUTH PABEHCTBO, JIBOMCTBEHHOE JIaHHOMY, IOJIb3yeMCsl MPUHIIUIIOM
JIBOMCTBEHHOCTU. 3aMEHUM B JaHHOM paBeHCTBe 3HaKk Y Ha () u Haobopor. UroObl He
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NOMEHSUICS TOPSOK ACUCTBUM, MO JpyroMy mocTaBUM CcKoOkH. Ilomydum 1BolcTBEHHOE
pasenctso: AB L BC UCA:(AU B UC)(AU B)(AUC)(B UC)

KouTpoJibHbIE BONPOCHI:

1. Yro nmoHMMArOT O MHOXKECTBOM?

2. CriocoOblI 3a1aHUST MHOXECTB.

3. Kaxoe MHOXeCTBO Ha3bIBAIOT MyCThIM? Y HUBEPCATILHBIM?
4. JleicTBHS HaJ MHOXECTBaMHU.

5. 3akoHBI AEHCTBUM HaJ MHOKECTBAMH.

3aganue 1.
1 Bapuanr.

1. Haittn AUB;ANB;AxB;Bx A;A\B. A= {4,6;8};B ={6;10;14}

2. Jloka3aTh paBEHCTBO M 3aIMCaTh JBONCTBCHHOE EMY:
(AuB)(BuC)(CuD)=ACuUBCUBD

3. Hansl mHOXKecTBa M, P, T. Kakum 6yzner muoxkectso S = (M UP)\T , ecnu

M ={3;7;8,6;0}; P={x|xeR;0<x<6}; T={x|xeR;3<x<T7}.

Haiigure ero. M300pa3ute ero ¢ moMolibpo Kpyros Diinepa.
2 BapuaHT.

I. Haiitn AU B; AN B; AxB;Bx A;A\B. A={a;0;b};B=1{1,2;3}

2. I[OKaSaTb PaBC€HCTBO H 3allMCaTb ,HBOP'ICTBGHHOG eMYy:
AUABUBC=(AUB)(AUC)

3. Hansl mHOXecTBa M, P, T. Kakum Oyner muoxkectBo S = (M U P)\T , ecn
M ={-2;-3;0;1,3,5}; P={X|xeR;-3<x<3}; T ={0,12;3;4,;6}.

Haiinute ero. M306pa3ute ero ¢ momoIipio Kpyros Jiiepa.
3 BapuaHT.

I. Haiitn AUB; AN B;AxB;Bx A;A\B. A={ab;c};B={d;e;f}

2. I[OKaBaTb PaBCHCTBO U 3alIUCATb I[BOIZCTBGHHOC ceMYy:
ACuBCuUCD=(AuUC)(BUC)(CuD)

3. Hanbel MuoxkectBa M, P, T. Kakum Oyzner maoxectBo S =(M NP)\T, ecin

M={x|xeN;-5<x<5}; P={x|xeR;xe(-13]}; T={x|xeR;5<x<7}

4 BapuaHT.

I. Haitrn AUB; ANB;AxB;Bx A:A\B. A={3,7,11d},B={7,11d},

2. JIoka3zaTh paBEHCTBO M 3aIMCaTh IBOMCTBEHHOE EMY:
(AuB)(BuC)(CuD)=ACuUBCUBD

3. Manst MmHOXecTBa M, P, T. Kakum Oymer muoxkectBo S = (M UP)\ T, eciin

M ={3,7;8,6;0}; P={x|xeR;0<x<6}; T={x|xeR;3<x<T7}.

Haiinure ero. 306pa3ute ero ¢ momMoImpio KpyroB Jumepa.

5 papuant. 1. Haiin AUB;ANB;AxB;BxA;A\B. A = {3,4,0},B = {134,i,0}
2. Jloka3aTh paBEHCTBO U 3allMCaTh JBONCTBEHHOE EMY:

(AuB)(BuC)(CuD)=ACuUBCUBD
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3. aner MHOXKecTBa M, P, T. Kakum Oyner muoxxectBo S = (M OUP)\T , eciiu
M ={3,7;8,6;0}; P={x|xeR;0<x<6}; T={x|xeR;3<x<T7}.
Haiinute ero. M300pasute ero ¢ momoIiso Kpyros Jiiepa.

6 BapuaHnr.

I. Haiitn AUB; AN B;AxB;BxA;A\B. A={4,6;8};B = {2,a}

2. Jloka3aTh paBEHCTBO M 3aIKCaTh TBONCTBEHHOE EMY:
(AuB)(BuC)(CuD)=ACuUBCUBD

3. Manst MmHOXKecTBa M, P, T. Kakum O6yner muoxxkectBo S = (M UP)\ T, ecu

M ={3,7;8,6;0}; P={x|xeR;0<x<6}; T={x|xeR;3<x<T7}.

Haiinute ero. M306pasute ero ¢ moMoIiso Kpyros Jitiepa.

7 BapMaHT.

1. Haitru AU B; AN B; AxB;Bx A; A\B. A={6,t,5};B={6;10;14}

2. JIokaszaTh paBEeHCTBO M 3aIIMCaTh JBOWCTBEHHOE EMY:
(AuB)(BuC)(CuD)=ACuUBCUBD

3. Manst MmHOXKecTBa M, P, T. Kakum O6yner muoxkectBo S = (M UP)\ T, ecu

M ={3,5;8;6;10}; P={x|xeR;3<x<6}; T={x|xeR;3<x<7}.

Haiinure ero. M300pa3ute ero ¢ moMoIipo Kpyros Diinepa.

8 Bapuanr.

1. Haittn AUB;ANB;AxB;Bx A;A\B. A= {4,6;8};B={10,h}

2. Jloka3aTh paBEHCTBO M 3aICaTh JJBOWCTBEHHOE EMY:
(AuB)(BuC)(CuD)=ACUBCUBD

3. Manst MmHOKecTBa M, P, T. Kakum 6ynetr muoxkectso S = (M UP)\T , ecnu

M ={L;4;5;6}; P={X|xeR;0<x<6}; T={X|xeR;3<x<T7}.

Haiinute ero. U3o0pa3ute ero ¢ momoIpio Kpyros Jiinepa.

9 BapuaHr.

1. Haittu AUB;ANB;AxB;Bx A;A\B. A= {10,h}; B ={6;10;14}

2. JIoka3zaTh paBEHCTBO M 3aIMCaTh JTBOMCTBEHHOE EMY:
ACuUBCuUBD=(AUB)(BuC)(CuUD)

3. Manst MmHOXecTBa M, P, T. Kakum Oymer muoxkectBo S = (M UP)\ T, ecin

M ={3,7;8;6;0}; P={x|xeR;0<x<6}; T={x|xeR;4<x<T7}.

Haiinute ero. M306pasute ero ¢ momoIiso Kpyros Jiiepa.

10 Bapuanr.
1. Haittn AUB;ANB;AxB;Bx A;A\B. A= {4,6;8};B={10,h}
2. I[OKEBE[TB PaBCHCTBO U 3allUCATb IIBOﬁCTBCHHOC cMYy:

(AuB)(BuC)(CuD)=ACuUBCUBD

3. aner MHOXKecTBa M, P, T. Kakum Oyner muoxxectBo S =(M O P)\T , eciiu
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M ={3;7;8,6;0}; P={x|xeR;0<x<6}; T={x|xeR;3<x<T7}.
Haiinure ero. M306pa3uTe ero ¢ moMoIIpi0 KpyroB Juiepa.

3ananmue 2. 3agansl MHOXeCTBA A, B, C. Kakue u3 yrBepkaeHuii Oy1yT BEpHbIMU?
a) MuoxectBa A u C He coziepaT 0IMHAKOBBIX AJIEMEHTOB.

b) Muoxectsa A u C pasusl (A [1LIC).

¢) Muoxectsa B u C pasubl ( B [1[1C).

d) MHOeCTBO A SIBIAETCS MOJAMHOKECTBOM MHOKecTBa B. (A [1[IB)

¢) MuoxectBo C siBisieTcst moaMHokecTBoM MHOKecTBa A. (C [1[1A)

f) MuoxectBo C sBisieTcs moaMHoxkecTBoM MHOKecTBa B. (C [J[1B)

g) ITycroe muoxecTBO [ [IsIBiIsieTcs MOAMHOKECTBOM MHOYKECTBA A.

i) MHOKECTBO A KOHEYHO.

J) MHOXecTBO B siBisieTcss 66CKOHSUHBIM.

k) MHoxecTBO B sIBIIsieTCs TOIMHOXKECTBOM ITyCTOTO MHOKECTBA/

Bapuanm 0. A={1,2,ab} ,B={2,a},C={a1,2,b}.

Bapuanm 1. A={2,3,4,f},B={3,4},C={4,3}.

Bapuanm 2. A={7,9,a} ,B={a,9,7},C={7,8,9,a,b}.

Bapuanm 3. A ={5,6,t} ,B={4,56,e,t},C={6,t,5}.

Bapuanm 4. A = {3,4,0} , B={1,3,4,i,0},C ={0,1,3,i,4}.

Bapuanm 5. A = {9,10,h,1} , B ={n,1,9,10} , C = {10,h} .

Bapuanm 6. A = {3,6,9,u} , B={6,u,9}, C ={6,u,3,9}.

Bapuanm 7. A = {6,8,10} , B = {4,6,8,10, k} , C = {8,6, k,4,10} .

Bapuanm 8. A 00 005,5,t00, B O005,005t00, C OOOOO5, k,t,500.
Bapuanm 9. A D000 0Lt r000, B 0000 02,001,0,t, r000, C OO Ot,001, rOI0.
Bapuanm 10. A (101003,7,11,d0J(1, B 0007,11,d0000, C 00 011,d, 70001,

Bapanue 3.Pacmonoxute MHOXectBa: A [100B , A\ B, AIB 0JC , A/(B 010JC) , B TakoM
TOPsIIKE,

YTOOBI KaXKI0€ U3 HUX ABISIIOCH MOJMHOKECTBOM MPEbITYIIEr0 MHOXKECTBA.

Bapuanm 1. 3anansl mpou3BosibHBIE MHOXeECTBA A, B, C.

Pacmonoxwure muoxectsa: ALILIB (10JC, A\B, A [J[1B, A, B TaKOM MOPS/IKE, 4TOOBI
KQXK0€ U3 HUX OBLIO IMOJMHOKECTBOM CIICYIOIIETO 32 HUM.

Bapuanm 2. 3anansl npou3BosibHbIE MHOXECTBA A, B, C.

Pacnonoxwure muoxecrsa: B [1[1C, C\A ,C\ (A [J(IB),A [J[IB [1[JC, B TaKOM TOpPSIZIKE,
YTOOBI KaXK0€ U3 HUX BKIIIOYAJIO B ceOs MpeabayIee MHOKECTBO.

Bapuanm 3. 3amansl mpou3BosibHBIE MHOXeECTBA A, B, C.

Pacnionoxwure muoxkecrsa: C, B [1JC, A B JIC, A [1JC B TakoM MOPSAKE, YTOOBI
KaXKJI0€ U3 HUX BKJTFOYAJIO B C€0sI MHOXECTBO, CIICYIOIIee 32 HUM.

Bapuanm 4. 3anansl npou3BoibHbIE MHOXECTBA A, B, C.

Pacnonoxure maoskectsa: A [J[1B, AJLB OOC,A00B UOC, A DB UOC), B Takom
MOPSIKE, 9TOOBI KaXkI0€ M3 HUX OBLIO MOJIMHOKECTBOM MPEIbIIYIIETO

MHOJKECTBA.

Bapuanm 5. 3anansl npousBoibHbIe MHOXECTBA A, B, C.

Pacnonoxure maokectsa: A [J[JB, A OB OC,A00B OOC, A OB UC), B Takom
MOPSIKE, 9TOOBI KaX/I0€ M3 HUX SBISIIOCH TIOJIMHOKECTBOM CIIEAYIOIIETo 3a

HUM.

Bapuanm 6. 3anansl npou3BoibHbIE MHOXECTBA A, B, C.

Pacnonmoxxure muo)kecTBa: AL11B , ALI[1B, A (1B [J[1C, A, B TaKOM MOPSIJIKE, YTOOBI
KQXK0€ U3 HUX COJEPKAIIO MPEABIAYIIIEe MHOXKECTBO.

Bapuanm 7. 3aganel npon3BoJibHbIE MHOXECTBA 4, B, C.

Pacnonoxwure maoxectsa: B [1[1C, B\ (A [1(JC), B, AJ[IB [1[JC, B TakoM HOPSIJIKE,
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9TOOBI KaXI0€ U3 HUX COJIEPIKaJI0 MHOKECTBO, CIEAYIOIIEE 32 HHAM.

Bapuanm 8. 3aganel npou3BoJibHbIE MHOXKECTBA 4, B, C.

Pacnonoxwure muoxecrsa: B [1[1C , ALI[IB [1JC, B 10JC ,C [J[I(B\A), B Takom
MOPSIIKE, YTOOBI KaXI0€ M3 HUX SABJISIIOCH TTOJIMHOKECTBOM IPEABLIYIIETO
MHOJKECTBA.

Bapuanm 9. 3ananel npon3BoJibHbIE MHOXKECTBA 4, B, C.

Pacnionoxure muoxkecrsa: ALIIB, A OB (1JC,A OB OOC, A J[IB, B TakoMm HopsiKe,
YTOOBI KOKI0€ U3 HUX OBLIO IMOJAMHOMXKECTBOM CIICIYIOIIETO 32 HUM.

Bapuanm 10. 3ananbl npou3BoJibHbIE MHOXECTBA A, B, C.

Pacnonoxure muoskectsa: ALI[1B, B, A 0B [IJC, B (A\C), B TakoM MOpsKE,
9TOOBI KaXKI0€ U3 HUX BKIIIOYAIO B CeOs MPEAbIIyIee MHOXKECTBO.

3aganue 4. 3amann MHOXKeCTBa 4, B.

Hatimure: ADOB,A00B,A\B,B\A AODOO, BOOOO, ANDOO,00\B.
Bapuanm 0. A 11101,2,4,5, k100, B 0002,3,4,5,1,mO0.

Bapuaum 1. A [10103,t,0,4,500(1, B (10112,3,5,0, pJL[1.

Bapuanm 2. A [111015,6,8, y,u, riJ(J, B [J(J(16,7,8, y,m, rCJ].

Bapuanm 3. A 10101001,2,3, f ,h(J01, B (111010,1,2,3, f,IC100.

Bapuanm 4. A 00 0003,00002,0,1, j, kOO, B 000001,0,1,2, k, pril.
Bapuanm 5. A 10104,6,8,10,m,n(1(], B (J(111,4,7,10,m, rCJ[].

Bapuanm 6. A 110112,3,6,7,i, y(11J, B [1J13,4,5,6,i, y, X1 .

Bapuanm 7. A [1010Ja,b,c,3,6,90101, B [1(1(1b,c,d,6,7,81(].

Bapuanm 8. A [1[111X,y, 2,2,3,40101, B [11113,4,5, s,t, y[I[].

Bapuanm 9. A [1010Ja,2,d,3, k,501(1, B J101,d,2,a,4,mCI0].

Bapuanm 10. A 00 0005,0002,2,w,000(1, B OO0 008,00015,00002,0,0, pLil.
3ananue 5. [IpunsTo 0603HAYATH:

N — MHOKECTBO HAaTypaJbHBIX uncel; Q — MHOXKECTBO PAllMOHATBHBIX YUCEIT;
Z — MHOKECTBO IIENIBIX Yncell; R — MHOXECTBO JI€HCTBUTENIBHBIX YHCE]L.

Toraa BepHBIM yTBEpKACHHEM OyIyT. ..

Bapuanm 0.2) 2.10100N , b) 2.7 10Q, ¢) U500Z,d) 7 DR

Bapuanm 1.2) 61N, b) (102.30100Q, ¢) 3 11Z,d) OOIOR.

Bapuanm 2. a) UO200N,b)5 00Q,¢) 7 10Z,d)8 LIR.

Bapuanm 3. a)1.90010IN , b) 5,6(101Q, ¢) 0.7 [1[1Z,d) D3 JOIR.

Bapuanm 4.2) 7 J[IN , b) 00 000Q, ¢) O3 010Z,d) O0400R.
Bapuanm 5. ) (10300N, b) 1100Q, ¢) 00150002 ,d) OO7 OOR.
Bapuanm 6.2) 4,3[10IN ; b)3.140001Q, ¢) 150001Z , d) 19 OIR.

Bapuanm 7.2) 7 [J[IN , b) 005.170100Q, ¢) 2.50000Z,d) 3[R .

Bapuanm 8. @)81[IN , b) 11116 (111Q, c) 0120000Z,d) OO1100R.
Bapuanm 9. a) 7.2[100N , b) 13 1JQ, ¢) 6,50100Z, d) (10125 [J[IR.

Bapuanm 10.3a) 9 [10IN , b)12.

Tema: MOIIHOCTH KOHEYHOI'0 MHOKECTBA.

Memoouueckue pekomenoayuu

[{enb paboThI: YMETH pelIaTh 3aja4u ¢ TOMOIIBIO KPYroB Diinepa.

Xoa padoThl.

[ToBTOpUTH KpaTKHE TEOPETUUYECKUE CBEACHUS U Pa300paTh 3a/1a4Ml ¢ PEIICHUSIMHU.

2) Ilosmopumb KkKpamxue meopemudeckue c6e0eHus u pazoopams 3a0auu ¢ peueHUusIMu.
MHoOkecTBO A Ha3bIBAIOT MOJAMHOXECTBOM MHOXeCTBa B, ecnu mro0oi sj1eMeHT MHOXkecTBa B
SIBIIICTCS 2JIEMEHTOM MHOXecTBa B.

I'pacdmyecku 3TO BHITISIAUT TaK
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)

MokHO JaTh OpYroe OmNpe/esieHUe pPaBHBIX MHOXECTB. JI[Ba MHOXXECTBa HA3bIBAIOTCS PABHBIMH,
€CJIM OHH SIBJIIIOTCS] B3AUMHBIMU MTOJIMHOYKECTBAMHU.

AcBuBcA—=A=B

PaccMoTpuM omepariiy HaJu MHOKECTBAMH U UX TPAPUUECKYIO UILTIOCTPAIIIIO
1. OO0wenunenue MHOXeCTB A U B m3zo0pakaem:

v &
C
2. Ilpeceuenue nByx MHOXKeCTB A 1 B m3o0paxaem:

'z

Z

c B mo0oii uMmeromeil cMmpica  3ajade  OOBIYHO  PAacCMaTpHUBAIOTCS
NOJMHOXeCTBa HEKOToporo "Hambosbliero” mMHoxxecTBa U, KOTOpOE Ha3bIBaIOT YHHUBEPCAJIbHBIM
MHO>KECTBOM. Y HUBEpCAJIbHOE MHOXKECTBO - 3TO caMoe OoJjblliee MHOXKECTBO, CozieprKaliee B cede
BCE MHOKECTBA, pacCMaTpUBaeMbIe B 3aJ1aUe.

MHOK€eCTBO BCEX JIEMEHTOB YHHUBEPCAJIBLHOrO MHOKecTBa U, He MpHHaUIekKaIUX MHOXKECTBY A
Ha3bIBAETCS JIOTOJHEHHEM MHOKecTBa A 110 U 1 0603HagaeTcs A

p=2)

MOIIHOCTBIO KOHEUHOT'O MHO>KECTBA HA3bIBAETCS KOJIMYECTBO €0 DJIEMEHTOB.

Jy11 KOHEeYHOTro MHOecTBa A uepe3 m (A) 0003HAYUM YHCIIO AIEMEHTOB B MHOXKECTBE A.
W3 onpenenenue cieayroT CBOMCTBA!

m (A) + m (A) =m (E)

A=B=m(A)=m(B)

J11s 1100BIX KOHEYHBIX MHOXECTB CIIPaBEJIMBbI TaK JK€ YTBEPKACHUS:

M(AU B)=m (A) + m (B) - m (ANB)

m (AUBUC)=m (A)+m (B)+m (C)-m (ANB) - m (ANC) — m (BNC) — m (ANBNC).
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Pemienue 3a1au ¢ moMolpi0 Kpyro Dusepa.

DT1OT cnoco0 pemath 3aaaun npuaymai B X VIII B. Benukuii Jleonapa Ditnep.

3amaua.

B onumnuane mo maremaruke npuHsuio ydactue 40 yuyammxcs, UM ObUIO MPEAJIOKEHO PEHIMThH
OJIHY 3a/ady 1o airedpe, OAHYy IO T'€OMETPUU U OAHY NO TpuroHomerpuu. Ilo anrebpe pemmau
3amauy 20 denoBek, o reoMeTpun — 18 denosek, mo TpuronomeTpun — 18 venosek. [1o anredpe u
TEOMETPUM PEIININ 7 YEJIOBEK, M0 anredpe u TpUuroHomerpuu — 9 yenosek. Hu onHoi 3amaun He
pemnian 3 denoBeka. CKOJBKO ydyalMxcs pemuiau Bce 3anaun? CKOJBKO y4YallUXcs periuin
TOJIbKO JBe 3a7aun? CKOJIBKO ydaluxcs pelniv TOJIBKO OJIHY 3a1auy?

Pemenue.

3anuieM KOpOTKO YCJIOBUE U MIOKaKEM PELLIECHUE:

m(E)=40; m (A)=20;m (B)=18; m (C)=18; m (ANB)=7; m (ANC)=8; m (BNC)=9;

m (ABC)=3=>m (ABC)=40-3=37

N306pa3um mHokectBa A, B, C (puc.5).

-
oy

K1 — MHO€CTBO YUEHHKOB, PEIIMBIIUX TOJBKO OJHY 3a/1auy 1o anredpe;

K2 — MHOK€eCTBO yUE€HHKOB, PELIMBIINX TOJIBKO JBE 3a/1a4X MO are0pe U TeOMETpUH;

K3 — MHOX€ECTBO YYEHHKOB, PEIIUBIINX TOJIBKO 33/1a4y 110 TEOMETPHH;

K4 — MHOX€CTBO yU€HHKOB, PELUIMBIIUX TOJIBKO JBE 3a]lauu MO ajire0pe U TPUTOHOMETPHH;

K5 — MHO)eCTBO BCeX yUEHHMKOB, PEIIMBIINX BCE TPH 3a7a4H;

K6 — MHOXeCTBO BCEX YYECHMKOB, PEIIMBIIMX TOJBKO JBE 3aJadyd, IO TEOMETPUH U
TPUTOHOMETPHH;

K7 — MHO>X€CTBO BCEX YUYEHUKOB, PELIMBIINX TOJIBKO 3a7ady I10 TPUTOHOMETPHH;

K8 — MHOXeCTBO BCEX yUEHUKOB, HE PEIIMBIINX HU OAHOM 3aauu.

Hcnonp3ys cBOMCTBO MOIHOCTH MHOKECTB U PUCYHOK MOYKHO BBITIOJTHUTH BHIYMCIIEHUS:

m (K5)=m (ANBNC)=m (ABC)-m (A)-m (B) - m (C) + m (ANB) + m (ANC) + m (BNC);

m (K5) = 37-20-18-18+7+8+9=5; m (K2) =m (ANB) - m (K5) = 7-5=2

m (K4) =m (ANC) - m (K5) = 8-5=3; m (K6) =m (BNC) - m (K5) =9-5=4

m (K1) =m (A) - m (K2) - m (K4) - m (K5) =20-2-3-5=10;

m (K3) =m (B) - m (K2) - m (K6) - m (K5) = 18-2-4-5=7,

m (K7) =m (C) - m (K4) - m (K6) - m (K5) = 18-3-4-5 =6

m (K2) + m (K4) + m (K6) = 2+3+4=9 — ynicno y4eHUKOB pEeIlIMBIINX TOJBKO JBE 3aJa4u;

m (K1) + m (K3) + m (K7) = 10+7+6=23 — 4rcno y4eHHKOB PEIIMBIIUX TOJBKO OJHY 3a7a4y.
OTBeT: 5 Y4EHUKOB pELIVIM TPH 337a4M; 9 yYEHHMKOB PEINIIN TOJIBKO MO JBE 3a7auM; 23 y4eHHKa
PELINIIHN TOJIBKO 110 OJHOM 3aJaue.

3) Pewiums 3a0auu:
3agaua Ne 1. B kmacce 35 yuenukoB. Kaxaplii U3 HHX TONB3YyeTCsl XOTsI ObI OJTHUM U3 BHJIOB
TOPOACKOTO

E
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TPaAHCIIOPTA: METPO, aBTOOYCOM U TpoJuieiidycoM. Bcemu TpeMst BUgaMu TpaHCTIOPTA MONIB3YIOTCS 6
YYCHHKOB, METPO M aBTOOycoM — 15 y4YeHHKOB, METpo W TpoyuieiOycoM — 13 y4YEeHHKOB,
Tposuteioycom u aBTo0ycoM — 9 yueHnkoB. CKOJIBKO YYECHHKOB MOJIB3YIOTCS TOJBKO OJTHAM BUIOM
Tpancnopra?

3apaua Ne 2. Kaxnpliii u3 35 mIECTUKIACCHUKOB SIBJISIETCSL YUTATENEM, 10 KpaiiHel Mepe, OJTHOM U3
JIBYX OHWOJIMOTEK: IIKOJbHOW W paioHHOW. M3 HMX 25 dYenmoBek OepyT KHUTH B IIKOJIHHOM
6ubmmoreke, 20 — B pallOHHOM.

CKOJIbKO IIEeCTHKJIACCHUKOB:1. JSIBmsgiorcs uyurtarensMu oOeux Ouobmuorek;2. He sBiagrorcs
qUTaTeNSIMU paiiloHHON OuOnnoTexku;3. He sBIsAIOTCS 4UTaTeNIMU IIKOJBHOW Oubimoreku; 4.
SIBASIOTCS 4YWTATENSAMM TOJBKO palOHHOW OuUONMHMOTEKU;S. SIBIAIOTCS YUTATENSIMHU  TOJBKO
MIKOJIBHON OUOIHOTEKU?

3apaua Ne 1. U3 corpynuukoB ¢upmel 16 moosiBamu Bo ®pannuum,l10-8 Utanum,6-8 AHrimm; B
Anrnuu u Utanuu-5; B Aurnuu u @paniuu -6; BO BceX TpeX CTpaHax - 5 coTpyaHUKOB. CKOIBKO
yenoBek nocetunu U Uranuto, u @pannuto, ecnu Becero B pupme padotarot 19 denoBek, 1 Kaxablit
W3 HUX MTOOBIBAJ XOTA ObI B OJTHOM M3 HA3BaHHBIX CTPaH?

3agaya Ne2.B Tpéx rpynnax 70cryaenTtoB. U3 Hux 27 3aHUMarTCI B JApaMKpyxkke, 32
MOoIOT B Xope, 22 yBiekawTcs crnoproM. B apamkpyxke 10 cryaeHToB U3 xopa, B Xope 6
CIIOPTCMEHOB, B APaMKPYKKe 8§ CIIOPTCMEHOB; 3 CHOPTCMEHA MOCEUIAIOT M JIPAMKPYKOK U XOp.
CKOJIBKO CTYIIEHTOB HE TMOIT B XOpe, HE YBJICKAIOTCS CIOPTOM M HE 3aHUMAIOTCS B
npaMkpyxke? CKOJIbKO CTYIEHTOB 3aHSAThI TOJIBKO CIOPTOM?

3agaya NeS. YacTtp xuTened Halero JoMa BBINHUCHIBAIOT ToJbKO Trazery «Komcomonbckas
mpaBaa», 4acTh — TOJNBKO Trazery «M3BecTusi», a 4actb — W Ty, U Jpyryto razery. CKOIbKO
MIPOLICHTOB JKUTEJIEH JIoMa BBITTMCHIBAIOT 00€ ra3eThl, eciii Ha ra3ery «KomcoMmombckas mpaBaay u3
HHUX noamnucansl 85%, a Ha «M3BecTus» — 75%°7?

3apaua Ne3. [lepByto uiu BTOPYIO KOHTPOJbHBIE pa0OTHI 110 MAaTEMAaTUKE YCIEIIHO Hamucanu 33
CTYJIEHTa, MIEPBYIO WM TPEThIO — 31 CTYAEHT, BTOPYIO WM TpeThio — 32 cryaeHTa. He MeHee aByx
KOHTPOJIbHBIX padoT BbIMOIHWIN 20 cTyneHTOB. CKOJBKO CTYAECHTOB YCIIEIIHO PEHIMIN TOJBKO
OJIHY KOHTPOJBHYIO paboTy?

3apaua Ne7. B dyrbonbHoit komanae «Cmaprak» 30 urpokoB, cpeau Hux 18 namamarommx. 11
MOJTY3aIlIUTHUKOB, 17 3alIUTHUKOB U BpaTapu. M3BecTHO, YTO Tpoe MOTYT OBITh HAMAJAIOIIUMU U
3alMUTHUKAMU, 10 3alUTHUKAMU W TIOJTY3alllUTHUKaMH, 6 HamagaloliMy U 3alllUTHUKaMU, a 1 u
HalaJarolluM, U 3alllUTHUKOM, U MOJy3allUTHUKOM. BpaTtapu He 3ameHnMbl. CKOIBKO B KOMaH/e
«CnapTtak» Bpartapen?

3agaua Ne8. B maraszune nmoGsiBano 65 yenoBek. M3BecTHO, YTO OHU Kymiuid 35 XONOAUILHUKOB,
36 MHUKPOBOJIHOBOK, 37 TeneBu30poB. 20 U3 HUX KYNWIN U XOJOAUIBHUK U MUKPOBOJIHOBKY, 19 - n
MHUKPOBOJHOBKY, U TE€JIEBU30D, |5-XOMOAMIBHUK U TEJIEBU30P, @ BCE TPH MOKYIKH COBEPIIHIIA TPU
YesioBeKa. bl 11 cpein HUX MOCEeTUTENb, HE KYMUBIIUN HUYEro?

Tema: @yHknun aaredpbl JOTHKH.

[{enb paboTHI: 3HATH, YMETH
Xoxa padoThl.

HOBTOpI/ITb KPaTKHE TCOPETUIECCKHUE CBCACHUA U pa306paTb 3a/1a4M C pCIICHUAMM.
4.

Pasnean 3. Jloruka npenukaToB
Ha muoxectse M = {1,2,3,...,15} 3aJIaHbl TPEIUKATHL: A(X) — «X— 4uéTHOE YuCIOoN,

B(X) — « X IeJIUTCS HAleJIo Ha 3», C(X) — « X — YHCII0 IPOCTOE, D(X) — « X HE AenuTcsa
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Ha 5» Haiftu w u300pa3uTe mHpu THOMOLIM JuarpaMMm Oiiepa-BeHHa MHoOXecTBa
VCTHHHOCTH IIPEAUKATOB A(X), B(X), C(X), D(X) U CIIEYIOIIMX CIOKHBIX PEIUKATOB:

a) A(x)v B(x); 6 AX)AC(X)AD(x); ») D(x)— A(x).
2. a) B(x)AD(x); 6) B(x)v A(x)vD(x); ) C(x)— B(x)
3. a) C(x)v A(x); 6) A(X)AB(X)AC(x); =) B(x)— D(x).
4. a) D(X)AC(x); 6) B(x)vC(x)vD(x); B A(Xx)—C(x)
5. a) B(x)vC(x); 6 A(X)AB(x)AD(x); &) C(x)— D(x).
6. a) A(x)vD(x); 6) B(Xx)AC(x)A A(x); ) D(x)— B(x).
(x)
)

=

7. a) C(x)AB(x); 6 A(Xx)vB(x)vD(x); s A(x)—C(x).
8. a) B(x)v D(x);: 6) A(X)AC(x)AB(x); ) DB(x)— A(x).
. x); 6 B(x)AC(x)AD(x); 1) C(x)— D(x).

x); 6) AX)AB(X)AC(x); ) D(x)— B(x).

3. Pexomenayemasi quTepartypa:
OcHoenas tumepamypa:

1. Ckopy6ckuii, B.M. Marematudeckas jioruka: yueOHuK 1 npaktukym / B.M. Cxopy6ckuii, B.1.
[TomsikoB, A.I'. 3pikoB. — M.: [HOpaiit, 2018. — 211 c. — Pexum noctyma: www.biblio-
online.ru/book/1DCFB4A3-0E32-447B-B216-5FDE5657D5D3.

Jononnumenvnas numepamypa:

1. Beuromos, E.M. Maremaruka: JJoruka, TSCOpHs MHOXKECTB U KOMOMHATOpUKa: y4eOHOe mocoOue
st crio / E.M. Beuromos, /[.B. llupokoB. — 2-¢ m3a. — Mocksa: Opaiit, 2020. — 243 c. —
Tekct: anexktponnsid // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/454951 (mara
obpamenus: 07.09.2020)

2. 3abyra, A.A. Teoperuueckue oCHOBHI MH(poOpMaTHKu: yued. nmocodbue / A.A.3abyra. - CIIO.:
[TUTEP, 2014. - 208c.: un. - (YueOHoe nocodue).

3. UBun, A.A. IlpakTHueckas JOruka: 3ajjaud U yrnpaxHeHHs: ydyeOHoe mocoOue i cro / A. A.
WBuH. — 2-¢ u3n., uctp. u gon. — Mocksa: FOpaiit, 2020. — 171 ¢. — TekcT : 27eKTpOHHBIH //
OBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/454825 (narta obpamenus: 07.09.2020).

DnekmponHvle 06pazosamenvHvie pecypcbl

1. baBpun, L.W. JluckperHas matemMaTuka. Y4eOHUK M 3anauHuk: i cno / M.W. BaBpun. —
Mocksa: FOpaiit, 2020. — 193 c¢. — Tekcr: snekrponusnii / 3bBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/450905 (nara obpamenus: 07.09.2020).

2. TamkoB, C.b. JluckperHas maremaruka: yaeOHHK u mpakTukyM s cro / C.b. Tamkos, A.B.
®ponoB. — 3-e u31., ucnp. u gon. — Mocksa: FOpaiit, 2020. — 483 ¢.— TekcT: 3neKTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/448573 (mara obpamenus: 07.09.2020).
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3. I'mcun, B.b. [luckperHas maremaTuka: y4eOHUK W mpakTukyMm ans cno/ B.b. I'mcun. —
Mocksa: FOpaiit, 2020. — 383 c¢. — Tekcr: snekrponusii / OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/457136 (nara obpamenus: 07.09.2020).

4. Tlammii, 1.A. [IuckpeTHas MaTeMaTHKa M MaTeMaTHYECKas JIOTHKA | ydeOHOEe mocodue ais crio /
N.A. Namuii. — 3-e usn., ucnp. u porn. — Mocksa : U3narensctBo FOpaiit, 2020. — 370 ¢. —
Texkct: anektponnbii / OBC HOpait [caiit]. — URL: https://urait.ru/bcode/463448 (nara
obpamtenusi: 07.09.2020).

5. Cxopyockuii, B.M. MaremaTudeckas JIOTHKa: Y4eOHMK M TpakTUKym s crno / B. W.
Ckopy6ckuii, B.1. IlonskoB, A.I'. 3pikoB. — Mocksa: FOpaiit, 2020. — 211 c.— Tekcr:
anextporHsid // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/457138 (mata oGparieHwus:
07.09.2020).

6. CynornaroB, C.B. Maremaruka: MaremMaTHyecKasi JOTHMKa M TEOPHs alTOPUTMOB: y4EOHUK H
npaktukym s cro / C.B. Cymomnaros, E.B. OBunmHHHMKOBa. — 5-¢ m3n., crep. — Mockaa:
KOpaiitr, 2020. — 255 c¢. — Teker: snektponnsiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/456883 (mara obpamenus: 07.09.2020).



