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Yq e6 n o- M eroA r.r q e c K r.r e p e KoM e HA a u r{ tl AJr fl rr oA roro B K [r

(ApxHTeKTypa a[flaparHblx cpeAcrB. SJreMeHTbr MareMaruqecKofi JrorrrKr{)
AJrr cryAeHToB CIIO

09.02.07 <trIuQopnaaquoHHble cucreMbI Lr rporpaMMr{poBaHrre>> rexHraqecrcHfi
upoQu.ns

Bne4eune.
Yqe6no-rrerorl4qecKue peKoMeHAaur4H rio AHcrILrnJraHe <Apxurexrypa

arr[aparHblx cpeAcrB. Srentenru MareMarr4.{ecKofi rroruKrr)) rrprl3BaHbr

o cyrue cTBr4Tb [paKTr.lLre cKyro noAAepxKy TeopeTr4r{e cKo fo Kyp c a.

PexoueH4a\r4kr coAepx(ar rrzrrnqHbre 3aAaHlrs u sau6oJree BaxHbre 3aqa.uv,
neo6xo4lrMble AJu upuo6pereHnfl o[Erra [paKTurrecxoft le-rrreJrrHocr]r no srofi
At4 ctllarrnrIHe. PerorraeH4arJnu HarracaHbr B coorBercrBvrtr c 4eficrnyrorqefi
nporpanuoff ro ArIcuHnJIkIHe <Apxzrerrypa arraparHbrx .p"4.tu. 3reueurrr
MareMarr4.{e cxofi JIorH K}r)) .

Ocu o ns o it zagaueit v3y qeHlafl srofi [vcr\vfi nprHbr rrpn rroAroroBKe cryAeHTo B

TexHI4rIecKI4x cneql4aJlbHocreil u HarrpaBneuvti4 serqercq o6ecreqeHr4e yclonufi
Anfl rfopvrapoBawwr npotpecclronarr,uofi KoMrrereHTHocrn B o6racru
uuSopnaalll4oHHbIx cl4creM pa3nr4qHoro Ha3HarreHr4r. Enaro4apx r43yr{eHr4}o

AI4cIII{[nHnu <ApxI4TeKTypa arrlaparHbrx cpeAcrn. 3reueHTbr MareMarr.r.recxofi
JIorr'IKI4) 6yIy]lq{wk BbInycKHaK 6y4er roAroroBJreH K perxeHr4ro

npo$eccaoHaJrbullx 3aAaq B npoeK'rHo-Kor{crpyKropcxofi u npor43BoAc'rBeuHo-
TexHl4r{ecxoff 4e.xreJlbHocrlr. B ceorc oqepeAb 3Ha[vrfl MareMarr4.{ecxoff Jrorr{Kr4

6yayr nocrpe6oBaHbr rpa v3y-uetvrLr raKr4x crreqAucrllar.rLrH KaK

<flporpalaMl4poBaHae Ha .f,3blKe BblcoKoro ypoBHr)), (( Ocuonrr reopur4
yrpaBneHrrD, \\ Opranr.r:aqvs 3BM t,t cacreM>>, << Basrr AaHHbrx>>u < MeroAr,r 14

cpeAcrBa 3 arrlnTF,r KoMrrbrorepHo I r,r n Soptrarlr4rr)) r.r Apy rr4x.

I{enr,ro peKoMeHAaquh qBrrercr oKa3arr14e MeloAHqecxor,i ltoMorrU4

cryAeHTaM [pI4 BbrnorHeHHI{ npaKTl.rqecKrrx zagarunfr no erofi Ar4cru4trJ]r4r{e.
Iloerouy Ka)I(Aoe 3aHrrne Har{aHaerc, c KparKhx reope'rvrrecKr4x cne4eHnfi,
Heo6xo4uMblx AJIfl BbIrIoJIHeHI4, [paKTurrecKr4x sa4aHhir. Lllupoxo npeAcraBJreHa
chcreMa ynpax<Heuufi: .qn.a Ka)r(Aoro yue6uoro gJreMeHTa B peKoMeHAar\ktlx
I4Meercs rlpal(TuqecKoe 3aAaHWe, v AJrf, Ka)KAofo BHAa zaganuft B peKoMeH1ar\vtrx
aMeerc.f, coorBercreyrcrqrafi o6paseq petuer{zq c no4poSH[,rM14 KoMMcrrrapneMr.{.

<Apxurerrypa ailnaparl{brx cpeAcrs. 3rei\aeurbr Mareivrarr4.recxofi Jrorr,rKa))

fltstflercfl rny6oxo a6c'rpaxruofi 14 ro?ToMy BecbMa cJrolKuo ycnaunaevoii
cryAelITaM I,I rlay Koli, no xoropo fi HeAo craroqHo Ao crynu o fr yve6 uo-MeroAulre cxo r.i

nl4Teparypr,r. O4uaKo crpyKTypa AaHHbIx peKoMeu4aqaii He rro3BoJrfler BKJrroqr4Tb B

Hax B IIoJIIIoM o6r,eve Becb reoperr4rlecrcnfi Marepr4aJr, rteo6y.o71rair,tr,rfi Lrtt
ocMLICneHHOTO RIIITOJIIIeH:afl ilpAKT:aTTeCKZX Za1a:aWil. 'farc XaX B e',rOfr llt4ctlt4frnHrrC
MHoro HoBbIx'fepMI4I{oB 14 MareMarl4llecKux cr4MBoJroB. [loerorray /{Jrfl BrrrrloJrrreHufl

[par(Tr4LrecKux za anuit peKoMeHAyerc, rrpeABapi{TerbHo r]Hr4MareJrbno



03HaKoMI4Tbcs c coAepr(aHHeM coorBercrByroulnx neKrIafi. Bnaecre c reM,
ocHoBHrre coKpau{eHl{r, cr4MBoJrbr H o6ogHa.{eHvr ilpnBeAeHbr B KoHrIe [oco6r4fl.

PasAer L. [ocrpoeHI,le Jrorurrecxux rtcquc.neHufi.
3aHsrne 1. Jlorurca BblcKassInau[fi. ConeprueHHbre rr MrrHrrMaJrbHbre

Llcrr4HHocru: a) x---+ 1 : 1

6)xl0:1
n)xf1:0
r) x ---+x: 1

A)x*x:0

e) 0 -+x:1
x)x<-+x:1
g)xl1:x
u)xJx:x
x)xJ0:x

3aAauue 1.2, foxaxnTe r4nr4 onponeprnure: a)

AABl<:>AvB:1
6) (AB) 

^ 
( B ---+ C ) : A ---+C

n)A---+(A-B):1
r) x ---+ x: x
a)xI x:o
e)A---+B:1(:)AvB:1
x)A-rB:B---A
:)A -, ( B - C) - ((A - B ) * (A * C )): 1

u)xly:XJy
x) xIy: xly

il

3aAauue 1.3. 3agaua Soprvryna ( x v fl x Z ( xv y) A).

.$

QopnrEr.

(Dopmyra F Ha:srsaerc, TaBrororueff, ecJrr4 cavufi .rruuorJ u: crol6qon
ra6luqrt I4crrlHHocrv - crorSeq gHa.{eHr.rfi, coAepr(ur e1t4Lrvrlbr ( uctuwa), v
ToJIbKo eAr,rHr,ru6l. O6osua.{eHr4e raBToJrorzra : l:F-

'I'eopenaa xparepr.rfr 'roll(AearBeHHo ttcrwttttofr $opnrynu alreSprt rrorr4Krz.

{lr roro .Iro6rI rfopnryna JrorprKr.r BbrcKa3brBauwfi 6r,ua raBToJrorueit, rueolxoAr4Mo
a Aocrarouuo, utoSsr s ee KH- $opMe KaxAbrfi 4n:troHKT coAepr(an cJraraeMr,rM

xor, 6tr oAHy nepeMeHHyro BMecre c ee orp!{rlaHr.reM. Teopenra Kprlepnil
Trox{IlecrBeHrro ro>xsofi $opvynsr arre6pr,r JroruKrr: frr roro, .rroSbr $opvyra
JIoI'I,IKI,I B[,IcKa3bIBauui,t 6otna ro]KAecrBeHHo lorxuoff, ueoSxoArzMo H /locrarorrHo,
qroSst e ee lH-$opMe xax<4ofi KaHbFoHKT corep)KaJr coMr{o)r{r4TerreM xors 6u oAr-ry

rrepeMeHHyro BMecTe c ee oTpHrIaHVeM.

YnpaxneHrrfl.
3atauue l.I.
foxaxure roxAecrBa a*alrtrrr.rqecKr4 14 rrpoBepbre c fioMou]bro raSluqu

Bunuruure Bce Bo3MoxHrre uo,q$opMynbr erofi Sopvrynrr.



$,

E). llocrpofire rpa(l-cxeny sroft tpopuynrr.
B). Munravrzsupyfire $opnryny.
Peruesue:

A) Iloa$opMynaMrr 6ylyr Bce nepeMeHHbre x, y, z, Bxo.{f,rrlr4e B AaHHyro

Sopuyny ( ero uo4$opnrynbr c HyneBbrM r{r4croM rorr4rrecKux cnaeox).
lloaQopuynbr c onnofi Jrorr4qecKofi ce-f,sxofi I f, y, Z. Iloa$opMynbr c AByM{
JIofHqecKHMH cBt3KaMH : x vy, x Z, x vy
lloaSopuyna c r{erbrpbMf, JroraqecK}rMr4 cBr3KaMr4 : Z( Vv y ).
llqrr rorr4rrecKr4x cBq3oK y nog$opMynbr x Z( * u y) Lrr.A.

B).fpa$ cxeMa $opltyrur (*u0 x Z( [ vy ) raueereua ( cMorprrpucyuox)
B ) MranrzMn3r4pyeM S opuyny, ucilonb3y, p aBHo cunbHo crlr arre6p rr Jr oruKr4

(^,rO xZ ( X,ry):(xv@ x Z y:xv y' x Zyv(xvy)' xEy :
:(xvy )' ( xv Y v z):xy Y xzvy: xzv y

Sataruue 1.4.

Brrnnurnre Bce Bo3MoxHrre no4$opMynbr 3aAaHHbrx @opuyn. Cocrasl4n ra6ruqu
r4cruHHocrr4 3THx Sopnayn, AoKaxrrre, r{To o:r,:a flBrrflrorc{ TaBToJrornflv.vt a) ((( X
A Y) A Z)., ( X A ( Y A Z)) ( accoquaruBHocrb KoH:broKrIW );
6) ((( X vY)v Z ) * ( X v (Y v Z)) ( accoqzarprBHoorbAu3broHKr\t4v)
B) ( X 

^ 
( Y v Z))., (( Xv Z ) u (X A Z)) ( 4Hcrpz6yraBHocrb KoH6roKur4r.r

oTHOCUTeJTbHO All3blOHKr1r,rr4) ;

f) (Xv (Y AZ))., ((XvZ ) A (X y Z)) (sucrpuSyruBHocrbAH3broHKrIr4r4
orHocr4TelrbHo KoHtroHKrIuu) ;

A)Xv(XAY)*X (:axonnouotqeuur); &-
e) X n ( X uY) * X ( saxon nouoqegux);
x)Xv (X A Y) +-> XvY (:axon uouorqenwx);
:) X n ( XrrY) - X A Y (:axon nornouqeHux);

r4) (X A Y) v ( X A Y) <--+ X ( aaron cxrennauzx);
K) ( X vY) A ( XvY) <--+ X ( saxon cxreunaHzx).

3alaulre I.5
Oupe4enure JrorvqecKoe 3HaqeHI4e nocJleAHero BbIcKa3bIBaHHr, I4cxoAs rz3

Jrorr4rre cKrrx 3 H arreHprft scex [p eAbIAy Ir{Hx BblcKasrt eau LIfi .

a)(AvB)_+A:1 , A---B:1 , A.-+B:?
Peruesue:

I4s uepeoro ycnoBr4{ ( A v B ) -+ A:1 3aKrroqaeM, rITo HeBo3MoxHa cktryarfus,
KorAa( A u B ) : 1, a A : 0, To ear6 A:0 u [pI4 3ToM B:1. *

Bropoe ycnoBlre A v B :1 vcxruoqaer cr,rryaul4ro, rpl4 I(oropofr A:1 a B:0,
Cle4onareJrbHo, BbrcKa3brBat:afl, A H B r,rMeror oAr4HaKoBbre 3HaqeHWfl. *rcrvHHocrl4.
3uauz'r, oAr4HaKoBbre 3Har{eHLrfl. krcruHHocrr4 HMeror kr Lrx orpuL\aHhfl. A u B.
OrcrcAa BbrcKa3brBaHr4e A---rB 6y4er HcrrIHHo. 6) A ++B : 1, (A - B ) (A
--+B):?



Perueuze:

I4: nepnoro ycnoBl4r A .rB : 1 cre4yer, r{To A u B HMeror oAHHaKoBbre 3Har{eHr4fl

I4crl4HHocru. Tor4a oAIlHaKoBbIe 3HarreHnr krcrvHHocrrz r4Melor Lr prx orpLrrJaHLrfl

A u B. 3uauzr, o6e zuurkrKar\r4v A --+B ra A--- B LrcrrrHHbr. Cne4gpareJrbHo,
LIQTzIHHa II KO HbtO KIILI{ AByX n O cn eAH I,I x BbI C Ka3 bI aalufa.

3alanue 1.6.

Buuolnure 3a4a;a:ze uo o6pa^:\y 3aAaHprs 1.5. Oupe4enrzre Jrorur{ecKoe 3HarreHr4e

rlocneAHefo Bbrcxa3brBaHrfl, rrcxoAtr H3 rorr4r{ecxux 3Har{eHr4fi BCex ttpeflbllyqux
BbrcKa3brBaruyfit.

a)A--B:1, A<+B:0, B--.A:?
6)A-rB:1, (-AAB )-(-AvB ):?
a) A<-+B :0, -B --+ A: ?

r)AnB:0, A->B:1, B--A:?
A) A +-+B:0, A---+B : 1, (-A ---rB)..A:?
e)AvB:1, A---tB:1, -B-+A:?
x)AAB:0, A.-B:0, A---B:1, A:? ry

s) A n B:0, A<-- B:0, A -+ B:1, B:?
w)AnB:0, AvB:1, A--+B:1, B--+A:?
x) A ---+( B <--+ A ) : 0, A *+ B :?

3aaap.ue 1.7,

CocraRrr e ra6tmqy Hcrr4HHocrvr Arrn Qopuynu (( P u Q ) *Q) ( P , Q ) "yKa)Kl.rre, flBJlrercfl Jrr,r oHa BbrrroJrHpruofr, oflpoBepx(uvofr, To]r(AecrBeHHo

acrussofi ( ranrororuefi) r4nr4 To)r(AeerBeHHo roNsofi ( nporr.rsope.rraena ).
Perrrerrae:

Iloirl:yacb ortpeAeJreHrfll.r.r rrorr4r{ecKux cBtr3oK, cocraBr4u raSrnqy r4crr4HHocr[.r

4aHnofi $opvynu ( roruuecKue 3HaqeHufl erofi Sopuynrr 3a[ucaHbr B rrooJreAHeM

cron6qe ra6ruuu, rAe caMa Sopuyna o6osHaqeuux F(P, Q)):

P o o PvQ (PvQ)*0 P PvQ F(P,Q)

0 0 1 1 0 1 1 0

0 1 0 0 1 1 1 I

1 0 1 1 0 0 0 0

1 I 0 1 1 0 1 I

Vlz uocrpoennoff raSrprqu ucruHHocru Br4AHo, rrro [atratr, cpopuyna
BbIrIoJrHI4Ma,Ta:r.KaK ecru, HarrpllMep, BMeoro nporro3r{qrroHaJrbrrofihepeveutroil P



BcraBI4Tb n Qopuyny JIoxHoe BblcKa3brBaHr{e, a BMecro Q - ucruHHoe, To Bc.rr

Sopuyna rrpeBparl4Tc-f, B I{crlrHHoe BbrcKa3brBaHkre. Ho gra Sopnryna flBJrrercf,
TaKxe 14 orlp oBepxuuo fi , IIo cKonbKy e crht, H arrpr{M ep, BMe cro npo rro3rr rlraou alruo fi
neperraeuuofi P BcraBI4Tb p Sopnryny rrcrr{HHoe BbrcKa3brBa{ne, a BMecro
rlepeMeHHofi Q - JIoxHoe, To Bc.f, Qopnayna [peBparr{Tcs B JroxHoe BbrcKa3brBaHHe.

CrelosareJlbHo, Soprrayna He f,BJrfler cfl HLr raBToJrorr.r eit, uvt roxAecrBeHHo loNsofi
$oprtrynofi.

3aAanne 1".8.

Buuolnure 3a1aHue ro o6pa:qy 3a;iallrn I.7 . Co.ruJrr. raSraqu
I4crl4HHocrv rnfl cJreAylorqux $opnayn v yKaxr.rre, KaKHe ras $opuyJr .f,BJrqlorc.fl

BrITIOJIHHMbIMZ, KaKI4e - O[pOBepXI4MbIMI{, KaKI4e TOXAeCTBeHHO r,rCTr4HHbrMr4 (
TaBToJrorwxtru), KaKr4e - ToxAecrBeHHo JroxHbrMr,r ( uporunopeuuxuu) : a) ( P ---+ Q
)-((P-Q)-P);
6)((P---+Q)-P)-Q;
B) ( P ( Q v P)) (( Q --- P ) v Q );
f)((PQ)-Q)-(P-Q).

3aAasue 1.9. ( 1.23.) [oxaNnre,
qTo :

a)ecnr,r l:-FvG, 1:-Gv-H, To l:F ,-Hi
6)ecnzl:G ,F, 1:(-FAH).-rG, 1:H, ro 1:-@AH.
Peureuze:

a) flycru F( Xr.......Xn), G(X,....Xn), H( X,.....X,) - Sopuynbl, o Koropblx
raner perlb B groft 3aAatre. Ilpe4nono)KrzM, uro Sopnayna F---+-H He ,Bir-rrerc,
TaBToJrorraefi. 3ro o3Har{ae! r{To cyuecrBylor raKl4e KoHKperHbre BbrcKa3brBa:onfl

Ar . . ...A,.,, ero BbIcKa3bIBaHyre F( Ar . . .. A, ) ucrznuo, a BbrcKa3brBaHr4e

-H(A, ....An; noxHo. TorAa BbIcK€I3bIBaHVe -F ( A, ... An ) noxuo. .{alee, TaK KaK

Sopvryna - F v G xer-serc-s raBrororzefi, ro BrrcKa3brBaHlre G ( Ar ... A, )
EcrprHHo. Ho c 4pyrofi cropoHbl, rrocKonbKy -G v -H - TaBToJrotvrfl,, To

BbrcKa3ErBaHVe -G ( Ar .... A, ) HcrHHHo.

Lloryvurtl [porlrBoperrne. CreAonareJrbHo $oplryra F -.-+ -H - TaBToJrorr4r.

Peuresze:
6) IlpeanoJrox(HM, r{To nocbrnKa AaHHoro yrBepxAeHr4q BepHa, a 3aKnroqeHr4e He!
ro ecrb $opnaynrr G - F, ( -F n H ) - G kr H serqlorcq raer$Irot2rflM2r, a

Sopirayna -G n H - Her. flocneAnee o3Haqaer: uafi4yrcfl Tacpre KoHKperHbre

BbreKa3brBaHnfl Ar .... An, qro BbrcK€r3brBaHr4e -G ( Ar .... Ar) A H ( Ar ...Ar)
6yaer JroxHbrM. 3:ro e cBo[o oqepeAb, Bo3MoxHo Jrurr]b B ToM ciryrrae, KorAa rro

ueurruefi Mepe, oAHo lr3 BbrcKasrrsaHufi -G(Ar.... A") vilpt H(A, ... A,)
6y4er Jro)KHbrM. BucrasuBaHne H ( Ar ... An ) noNuun 6urr He Moxer,
rIocKoJIEKy 3To nporl4Boper{HJro 6rr rox4ecreeunofi rrcrrrHHoc'ru Sopnrynrr
H( Xr.....Xr) . CneAosarerrbHo, JroxHo BbrcKa3brBattre -G ( Ar .... A, ) , u,
3HarIHT, I4crHHHo BbIcKa3bIBatlae G ( Ar .... A, ). B raxorra cJryr{ae, r43 Llc'tr4HHocra



BblcKa3blBaHvrfl G ( A, .... Ar) - F( Ar.... Ar) BbrreKaer r4crr4HHocrb
BbIcKa3bIBaHLrfl {'

F( Ar .... A, ).
PaccuorpuM BbrcKa3brBaHr4e ( -F ( Ar .... A, ) A H (Ar .... A, )) *-G ( Ar ... An ),
Koropoe pIcrI4HHo, TaK KaK Sopnryna ( -F A H ) - G, no npeAnonoxeHzro,
rBJlrlercfl TaBToJloruefi. Tax KaK rrcrr4HHo BbrcKa3brBaHr{e F( A, . . .. An ), ro lena.r
rlacrb paccMarpzsaeNdofi 3KBIIBaJIeHTHocru ecrb JroxHoe BblcKa3brBaHr4e. 3uauar, ee

tpaBafl. r{acrb, To ecrb BbrcKa3brBaHkre G ( A,. ... A, ), rax xe Jro}Krro. Ho e'ro

np orl4Bop erruT p aHee ycraHo Bneu gofi ucrI4HH o crr 3Toro BbrcKa3bl B aHhr,.

Taxuvr o6pa:orr, aAenaHHoe ro[yrqeHkre [pr{BoAHT K [porrrBopequrc.
Cre4onareJrbHo, AonyuleHr4e HeBepHo, a BepHo AoKa3srBaeMoe yrBepxAeHr4e.

3a4aune 1.10. ( 1.36).

floxarru're, rrro crrpaBeAn]rBo cneAyroqee Jrorar{ecKoe* cJreAoBaHr4e,

pyKoBoAcrByrcb onpeAeneHr4eM 3Toro rroHrrr4f: P Q vRl:P u ( Q * R).
Buscuzre, Sygyr nI{ BepHbr o6parusre cneAoBaHrrf,, ro ecm 6yAer rrLl Sopuyna,
cro-fl rrlaf, cJreBa, Jrorl4qecKr4M cJreAcrBHeM Qopuynu, croxrqefi clpaBa.

Perueuue:

Cocranuu ra6rrurlyr4crrrHHocrhp.nfl Sopvryn P QvR v P, (Q * R),
yr{acTByroulHx B oTHorIreHuI4 cJreAo BaHufl,:

lloc.uerosare;rrHr,rff rpocMolp no c'rpoKav cror6qos ('*) , (**) norca3brBaer, Lrro

KaK ToJrbKo s xaxofi-tu6o crpoKe crorSqa ('t) rrornrflercfl. 1, rax cefi.rac >xe e 3Tofi

crpoKe 14 e clorSqe (**) oSuapyNnBaerc, 1. 3ua.lar, rpe6yerroe Jroralrecxoe
cneloBaHrae 4efi cru4TeJIbHo BbrrorHf erc.f, .

OSparHoe xe crreAoBaHlae HeBepHo, rrocKoJrbKy, HanpvMep, B nepnoi* )Ke crpoKe
( r.e. npra P:0, Q:0, R:0) (lopnayna P, ( Q -t R ) nprarraMaer :ua.rerrze I (
cror6eq (**)), a Qoprvryna P'Q v Rleu He MeHee rpr4Hr,rMaer 3HaLreHr.re 0 (cron6eq

P a R P'Q P'QvR Q-R Pv(Q-+R)

0 0 0 0 0 1 1

0 0 1 0 1 1 1

0 1 0 0 0 0 0

0 1 1 0 1 1 
''til

1

1 0 0 0 0 1 1

I 0 1 0 1 1 1

1 1 0 I 1 0 I

1 1 1 1 1 1 1

(*) (* *)

(*)).



3aAauue I.ll. ( l. 37).

flx cne4yloull4x Soprrayr BbIflcHZTe, 6y4er Jrr4 KaKafl-ru6o r,r3 Hr4x rorr4qecKr4M
CnencTBLIenr 4pyrOfi:
a)P'Q---+R , (PvQ)-R;
6)P Q*R, Pv(Q-R).
Perueuue: rsi

a) Cocraeuw raltvtqy r.rcrr4HHocrz AaHHErx Sopvryn:

Couocras[s.f, cror6ubl (*) z (**), B:aIlprl.r., rrro Bo scefi crpoKe, n roropofi n

cron6qe (**) crour 1, n cron6qe (*) rax xe crorrr 1, uo ne uaoSopor ( HanprrMep,

Tperbf, crpoxa). 3ro osHaqaer, rrro [epBatr lareafl Sopuyna flBilflercr JrorurrecKuM
cJreACTBlreM BTopofi, uo BTopa.s, B cBoro oqepeAb, He rBr-f,ercf, Jrorr,rqecKr,rM

cJreAcrBI4eu nepnofi.

6) C o cran uw r a6 rruqy I4crzHHo crr4 AaHHbrx Sopr',ryn :

P a R P'Q P'Q -
R

PvQ (PvQ)-+B

0 0 0 0 1 0 1

0 0 1 0 1 0 1

0 1 0 0 1 1 0

0 1 1 0 1 1 1

1 0 0 0 1 1 0

l 0 1 0 I I 1

1 1 0 1 0 1 0

1 1 1 1 1 I 1

(*) (^^)

P a R P'Q P'Q -
R

P---Q Pv(Q-+R)

0 0 0 0 1 I 1

0 0 1 0 1 1 1

0 1 0 0 1 0 0

0 1 1 0 1 1 1

1 0 0 0 1 1 1

I 0 1 0 1 1 i

1 1 0 1 0 0 I

I 1 1 1 1 1 I

+;?



It'

(*) (**)

Cpanuueax crol6uu gna.reuufi AaHHbrx Sopnayl, BtrALrv^, rrro B rperrefi crpoKe
rlepBaf, $opvryna [pI4HI{Maer 3HarreHwe I, a BTopa, - xHarreHwe 0, B To BpeMf, KaK B

ceAruofi crpoKe BTopar Sopuyla upr.rHuMaer 3HaqeHue I a uepnar 0.

CreAosareJlbHo, HLI oAHa Sopuyna r.r3 AByx.uaHHbrx He f,BJrrerc.rr rorurrecKr.rM
cneAcrBueu 4pyrofi.

3aAaHue l. 12. ( 1. 38.)
flonrsyxcb onpe.qeneHl4eM IroHfl Tr4fl Jro rr4r{e cKofo cneAc rB:as, BqcHrrre,
cnpaBeAnHBbr JII,r cneAyroqr{e Jrofr,rqecKr4e cneAoBaHHf,: {r
a)P'Q, -R---+-Ql:R;
6)P'Q ,R, -R1:-Q
Peruesze:
a) CocraaLIM cHaqarrara6rrurly lrcrr{HHocrr4 An.f, Bcex rpex AaHHbrx Sopuyn P'Q,
-R --- -Q n R, yvacrByroqux B paccMarpr4BaeMoM orHorrreHrrr,r:

Oruerzu crol6qrr ra6rzqu, orBer{arouue AaHHbrrra $opvrynanr P'Q, -R - -Q,
R, cnunoJraMr4 (*), (**), (**x) coorBercrBeHHo. tlro6r,r [poBepr4Tb
Bbl[oJrHr4Mocrb o[peAeneHr4, Jrorr4rrecKoro cneAoBaH:as. AItfl AaHHbrx Sopuyn,
HyxHo :aairru Bce re crpoKr.t ra6rzqrr, B Koropbrx e o6oux crol6qax (*) , (**)
crof,T eII4HI{IIrI, uy6egurbc{, rITo B raNAofi I{3 grlax crpoK s cror6rle ({'<*{'<) TaKxe
cror4T e1laHril\a.3uauwr, AoKa3brBaeMoe Jrorprr{ecKoe cJreAoBaHkre cnpane4nuno (
crpoKr4, B Koropbrx He B o6owx cror6qax (*) n (**) croxr eAr.rHr4rlr,r,

aBTOMaTT4TIeCKH yAOBneTBOprrOT yCnOBr4rO r43 OrrpeleJreHr4.rr JIOfI4r{eCKOIO

cJreAoBaHvrfli llrfl Hr4x rrocbrJrKa groro ycJIoBHfl, npeAcraBnflroqero co6ofi
rzMnnI4KaIIHrO, JIOXHa, a raAIWT , CaMa HMnJII4KaU:aX VtCrUUna).

Peureuue:

6) Cocranuxr ra6rrwrry I4crI4HHocrI4 Anfl Bcex 'rpex AaHHbIx Soprvryn.

P a R P'Q -R -o -ft---+-Q

0 0 0 0 1 I I

0 0 1 0 0 1 1

0 1 0 0 1 0 0

0 I 1 0 0 0 1

i 0 0 0 1 1 1

1 0 1 0 0 1 1

I 1 0 1 1 0 0

1 1 1 1 0 0 1

({< * *) (*) (* *)



P a R P'Q P'Q-R -R -o
0 0 0 0 1 1

-il--
I

0 0 1 0 1 0 1

0 1 0 0 I 1 0

0 1 1 0 0 0 0

1 0 0 0 1 1 1

1 0 1 0 0 0 1

1 1 0 1 1 I 0

I 1 1 1 0 0 0

HafiAdu re crpoKLI, B Koropolr o6e rocbrJrKLr ( P'Q) -+R u -R npzrluvalor
3HarIeHI4e 1. 3ro 1-n,3-x,5-x crpoxu. Ilpra oroM e 1-fi w 5-ir, crpoKax $oprtryna -Q
TaK)r(e npuHaMaror 3HarreHue 1, Ho B 3-fi crpoxe groro He npoLlcxo4rar: -Q
npaHr4Maer 3HaLreHue 0. Hrresno 3/lecb (( npoBanHBaerc.[)) olpeAeneHHe
JIoI'I4r{ecKofo cneAoBa:nz7fl., a 3Haqr4T, cpopnayna -Q se flBrrflercfl J'rorl4qecKr4M

cneAcrBzevr Sopvyn ( P'Q)-+R z -R

3aAaune 1.13. (1.40.)
Mero4ola or nporlzBHoto BbrrcHure, BepHo nr4 cneAyroqee Jrorr4r{eeKoe

cneAoBaHLre: FtG , K-=+KH, Fl v -G I : F --- -K Peureuue:

flonycrau, qro AaHHoe JloruqecKoe cneAoBaHvre He BbrrroJrHrerc.fl, To ecrb
cyqecTByroT TaKlIe KoHKpeTHbre BbrcKa3brBaHLrfl,, KoTopbre rrpeBparqaroT Bce

$opuynrr-rlocblJlrz B tzcrlrHlrble B6IcKa36rBaHr,r{, a Sopnryny-3aKnroqeHr4e F---+-K
- B JIox(Hoe. TorAa ug F---+-K:O cneAyer,.rro F:l r4 -K:0, ro'Ecrs K:1. I4a

F---+G:l u F:l cneAyer, qro G:l. {aree, tas Hv-G:l u G:l saxrrolraeM, qro
H:l, To ecrb -H:0. Haxoueq r43 K--+-H:l N -H:0 nonyqaeM K:0. flpnrulra
K [porzBopeqtrrc. Cre4onareJlrHo, $opnayna F---+-K He Moxer [peBpaqarLcs B

JIoxHoe BbIcKa3brBaHLre) ecJrr4 Bce $opvrynu F---G, K----H, Hv-G
rIpeBparI4JII4cb B HcrI4HHbIe BbIcKa3brBaHVfl. Sro osHa.Iaer, rITo paccMarpl,IBaeMoe

JIOfHqeCKOe CJreAOBaHr4e BepHO.

3aaasue l.l4
/{oxa>r<rare, qro cpoprtayrra P Q---+((RvQ)---(Q Q)) BsrrroJrrruMa, r{e cocraBrrfl fl lJrrfl
ne€ ra6nprIJy vcrvrHHocrr,I, a yKa3aB KaKr{e-Hr{6ya" 3HarreHr,r.g BxoAf,rrlr4x s He€

rpono3l,tqploHaJlbHbIx [epeMeHHr,rx, npr4 Koropbrx ora Sopruryna oSpaulaercr B

14 CTI,IH HO E BbI CKA3 bI B A}jLTE .



Peuresrae:

3ar<ffo.reHI,Ie aropofi I4MIIJIHKaIII{r{ ecrb roxAecrBeHHo noxHaf, Sopuyla. lloerouy
ECJII4 TIOCbIJIKA RvQ nropofi HMrJrr,rKaur4r.r rpeBparr{rc, rpu uexoropofi
noIICTaHOBKe B JIO)I(HOe BbICKa3blBAHhe, TO 3Ta HMnJII4KaUI4,I CTarIeT HCTt4HrIbtM

BblcKa3bIBaHLleM vl, cJIeAoBareJIbHo, Bcq Aa[{]lafl I4MrrJrHKarla, [peBparr,rrcq r]

tr4crlzHrloe BbIcKa3brBaHlae He3aBr4cr{Mo or roro, B KaKoe BbrcKa3brBa:a:ae o1parurcn
IIocbIJ'IKa P'Q ncefi 4auuofi vrMrrlratar\LtLt. Ilocr,rnxa RvQ nropofi HM[Jrr4KarIr4r4

o6paulaercf, B JIoxHoe BblcKtrbrBaHvre) KorAa BMecro [epeMeHHbrx R kr a
[oAcraBJIfleTcfl. JIOXHbTe BbrcKa3brBa]fl.r4fl,. wax, I.aHHafl, sopuy,nffirBbrrroJrHr4Ma,
[ocr(olbxy olra oSpaulaercfl B wervHl]oe B[,rcKa3brBar:ae, ecJrr,r BMecro R v a
[oAcraBurb JIoxHbIe BblcKa3brBalaprfl., a BMecro P - npou3BoJrbHoe BbrcKa3brBauue (
efo I4cTI4HHOCTHOe 3HaqeHI4e B AaHHOM Cnyqae He [OBnr4fleT HA r4CT]THHOCTHOe

3Har{eHHe Bcefo BbrcKa3brB aruux).

3aAasue 1.15.

.{oxaNure, qro Sopnayna ( X vY) - (( -X A Y) v ( X A -Y )) onpoaep>Krua,
He cocraBilfltl Lilfl uee ra6rHr\y ucrLtHHoc'rr4, a yKa3aB KaKr,re-Frr46yAr, :rraLlelzn
BxoAqtrltlx s Hee [pono3r4rlproHaJrbHbrx [epeMeHHr,rx, rrpa Koropbrx 3Ta Sopirayra
o6parqaerc, B JroxHoe BrlcKa3brBaHae.

Peureuue:

Vtrntuxaqr,rr noxHa lrvrub B oAHoM cnyqae: KorAa ed nocrrrKa r4crHHHa, a

cneAcrBne JIoxHo. CreAcrsaeNa 4auuofi aMrrnnKarrr4r4 flBlrflercflu4rmro*rKrlr4.f,,
Koropafl JIoxHa rorAa v ronbKo rorAa, KorAa o6a ee cJraraeMbrx Jro)KHbr. (Dopnayna

o6parurcf, B JIoxHoe BblcKa3brBatvre, ecJrrr uaitgyrcn raK[Ie BbIcKa3brBa:ottfl A a B ,

rrro BbrcKa3brBaHue A v B LrcrrrHHo, a o1aBblcKa3brBaHr4fl -A n B v A n -B
JIox(HbI. Eclw BbIcKa3bIBaHVfl A u B HMeror purHbre r,rcrl4HHocrHble 3HarreHr4f,, To

BbrcKa3brBaHktr, -AnB h An-B He Moryr 6rrru JroxHbr o5a. lloerovry A u B
luSo olaucturuuu, rz6o o5a roxuu. Ho ecJrr{ A u B o5a rox<nbr, To BbrcKa3brBuH:ae

A vB JIoxHo, rITo Hac He yarparaBaer. CreAonareJrbHo, A a B AoJr)r(Hbr 6rrrr o6a
Iacrr,rHHbr. I4rar<,vrbr AoKa3aJrlr, rrro AaHHafl, Sopvryna [peBparqaercfl. B JroxHoe
BbICKA3bIBAHLIE B TOM I,I TOJIbKO B TOM OAHOM CJIYIIAE,

3aHqrue Nb 2.

Jlorurca rpeArrKaron. Jlornqecrcoe cJreAoBaHr{e. {i

Jloru.recxoe cJreAoBanze. BucKa3brBareJrbHa{ Sopua @2 cnefl]er H3

BbrcKa3brBareDHofi sopuu @1, ecJrrr r{MrrJrr4Karlzs @r _+@z o6paulaercx e

I{crI4HHoe BbIcK€t3bIBaHvre npu mo6rrx ua6opax sHa.reHrafi [epeMeHHbrx Bxo.{.nrrlr4x

B Hee. (Dopvryna @z Ha3brBaeTcfl. JrofHqecKLrM cJreAcTBLreM @opnrynu @1 , oalrr4 npI/I
nc.srofi r4HTepnpeTar\vrkr, npra KoTopofi (Dr [peBpaqaercfl. B ToxAecTBeHHo
I,ICTrzHHbrfi npe4rar<ar, sopuyra @2 roxo ToxAecTBeHHo rrcTuHHbrfi npe4rarar.

O6ogHa.IeHue Jlorl{rlecKoro cJIeAoBaHus (Dr -> Oz r4rrr4 (Dr 1= Oz. Ase $oprvrynu



paBHocI4nbHbI TolAa, 14 TOJIbKO TOryIa, KOtAa Ka)KAAfl HX rrHX 
'BJrreTOrI 

Jrorr4lrecr(HM
cneAcrBr4eM Apyroft ), t ] - Jrorr4lrecKoe 3HalreHrze rhopMynbr F.

PaeHocrzrrHocrr{ no

Hopmanunsre SopMbr JroraKlr [peAlrKaroB.

flpHnegensofi sa:rtBaercfl rpopn lyna, coAepx(aruatr B Katre crBe Jrorlaqe cKr4x

cprMBoJroB ToJIbKo craH.qaprsgfr 6azuc : - (-), A, v, tAe cI4MBoJr - Btrper{aerc-fl
roJI bKo fi ep eA DJIeMeHTapHbrMpr ( arrouapuslua) noa (loprnr yir aM r,r. Ho p ivr a.n s u o fi
Ha3brBaerc.q [p[BeAdHHaq $opuyna, ecrLr oHa coAepr(r.{T Bce cuMBoJrbt

KBaHTopoB B[epeAI4 I4JII4 I{e coAep}Kr4T KBaHTopon eoo6qe ( ro ecm Jrorr4r{ecKpre

cLIMBoJIbI H cHMBoJIbI npeAI,IKaroB croflr e o6nacrra 4efrcrnr{fl Ka)KAoro r<nauropa).

IdKI4 KATOB.

1 lxZyQ@, y)
f E IytrxQ@, y)

Ilpanula
IlepeCTaHOBKLI

1tr ZxZyQ@, y) a)ZZyZxQ@,

v)

2. ZxZyQ@, y)
tr n IynxQ@, y)

oAnozuduHux
KBaHTOpOB

aJ. ZxF(x) lJ ll uxF(x) IIepeHoc
oTpt4rlaHH,

c KBaHTOpa

HA

npeAr4KaT

3T lxF(x) I I IxF(x)

4a) EIxF(x) IItrxF(x)
EIxF(x) EtrIxF(x)

4. ZxF(x) tr I trxF(x)

5. trx(F(x) I @(x)) n
trIIxF(x) IIJx@(x)

Ilpanara
gwcrpvr6yrwv-

HOCTII

KBaHTOpOB

5[ tr Ix(F(x) tr @(x)) I
Etrnxl7(x) tr[ux@(x)

6. ux(F(x) tr tr(x))n
EExF (*) atrnx
,x,

6I rzdF(d) azzd)(a)r tr
trrEd(F(x)r0@))

*
7. zx(M I Ir(x)) zzM

D tr IxF(x)
7Z zzx(M tr uF(x)) azM

E ! nxF(x)

8. Zx(M tr nr(x))ZZM
I I ExF(x)

8E ZZx(M JJF(x\anM
n E ExF(x)

9. JxP(x) x IxP(x) 9fl xfxP(x) IItrxP(x)

*



ooprvryna A riorNru rrpeAuKaroB 3aAaHa B npeAnapeHHofi ( npeuerccnorl)
HopManbHofi Sopnre,ecilw oHa r4Meer BHA Qr Xr ....QrXn B ( *,....x,,), rAe

Q, - KBaHrop. n Lrrrkr nnna $opuyna B ( *,....xn) He coAepxfl,ir
KBaHropoB H npHBeAeHa rc KH@.
Cxyneuoncxofi HasblBaercfl TaKafl [peuer(cHax cfopnaa, Koropa.rr coAepxcaT ToJr[,Ko

xeaurop n n. 'Sl

[ora^:auo, rrro nro6yro Soprrayny JrorraKra npeAuKaroB MoxHo [pr4Becrr{ K

rpeABapennofi HopManbHofi Qopvre.
Arropuru:
1) I,IcKJIIoTIHTr Bce BxoxAeHr4q cBf,3oK e ,--+ c rloMorubro gKBkrBaJIeHTHbrx

npeo6pasosaHwir cH-,rrr4e rrMrJrrrKarluu ( 13) a---+b: av b uc*flrve
3KBr4BaJreHWvr Q$ a-b : a bva b ;

2) nepeHecrl4 Bee BxoxAeHr4, crrMBoJra orpr4uaHr.r-rr c KBaHTopa Ha npeAr4Kar c

rloMoxlblo 3KBr4BaJreHTHbrx npeo6pasosatuir 3, 3n I 4, 4, araKxe 3aKoHoB Ae
Moprana v Ap. ;
3) BbIHecrI4 Bce KBaHTopbr H3 Soprtayr B r,rx Har{aJro,3a cxo6xu, c rtoMoxlbro
gKBrrBaJreHTHbrx upeo6pa": osauuit 7, 7 Z a a
4) zcKnIoqI4TB KBaHTopIJ cylr{ecrBoBaHnrr, a [epeMeHHbre, cBr3ary-rbre grnMr4

KBaHTopaMr,r, 3 aM eH r,ir6 c r(yne Mo B cKlrMra $opnaanru ;

5) B craHAapruoft Sopvre BCe KBaHTopr,r o6rqHocrr4 flepeHecru B Harrai]o

$opvynu, oSlacrr 4eficrsux Ka)I(Ioro r,r3 Hr4x Br(Jrrolu4Tb n $opnayny, Tar( r(aK

I(BaHropbI 6ornrue He Hecyr uaxarofi znSopuarlua ,ro rrx onycrnrb; 6) $opruyny
npnBecrr{ x KH@ c noMotub}o 3KBHBaJreHrHbrx npeo6pa":onauzff; 7) zuaxw
KoH:broHKur.rr4 r,rcr(JrrolruTb, TorAa cpopuynu pacflaAarorc.f, Ha MHo)r(ecrBo

AH3'bIOHKTOB.

Knaysanr,nofi uopvtarisuofi cfopr'rofi ( rcnaysa - yMo3ar(Jrroqer-rhe) ua:srnaercr KI{q)
cpopvynsr Jro rr4ro4 npeAr,rraroB.

@oprtayna F s rorflxe [peAuKaroB Ha3],rBaerc, BbrrroJrHr4uofi ( orpoBepx(rarvrofi) ua
MHolrecrne M, ecJIIz xor-s 6u npn oAHofi rroAcraHoBKe BMecro [peAr4Karubrx
[epeMeHHbrx noHKperHbrx npeAuKaroB, 3aAaHHbrx Ha 3ToM Mr]ox(ecrne M, oua
IlpeBpaqaerc-fl B BbrrioJrHwtvtl,rit ( onponepx<anarrfr) rpeAp.rKar. :-"1$[^'-

@oprvlyna F n loruxe rrpeAaKaroB Ha3biBaerc.rr odrqe:saqauoii ]rJu{ TaBToloruefr,
ecJIH oHa ro)I(AecrBeHHo HCTI4HHa s rlo6ofi rrHTepnperarJwut, To ecrr npu rcxrofi
[oAcraHoBl(e BMecro ilpeAlaKarHbrx repeMeHHux nro6rrx KoHKperHErx [peIHKaroB,
3aAaHHbrx Ha BceBo3MolI(HbIX Mr{or(ecrnax. O6o3Harlaerc.f, TaBToJrorH.rr cHMBonoM
l-Dl-l .

Yrpaxueuna.
Saaamerc 2,1.
Ha vnox<ecrne M { 2,3, 4, 6, 8 } :

a) enrrnur wr.e lwtapurjre orHorrreHr4r, coorBercrByrorrdr4e npeAaxa'ry P <<x2 > 3y, ;

6) cocranrre ra6rurry Hcrr4HHocrr4 Anfl 3Toro npeAuKara.



.in

Perueuue:

a) 5uuapuble orHolreHkrfl., coorBercrByioxlae rrpeAur(aralara P, r4Melor BtrA:

22>3.2, 32>3.2, 42>3,2, 62>3,2
22>3,3, 32>3.3, 42>3.3, 62>3.3
22>3'4, 32>3,4, 42>3.4, 62>3.4
22>3'6, 22>3,6, 22>3.6, 22>3.6
Petreulae:

6) Ta6nuqa acraHHocrr.r, coorBercrByloqafl npeAr4KaraM, r4Meer BaA:

Sailauwe 2.2.
Brrnorsare 3aAaHr4e no o6pa3r-(y 3aAaHws 2.1,

Ha uno>necrBe M: {1, 3, 5, 7 } :

a) ertnanrnre 6HuapHble orHoureHprfl, coorBercrByiou-{r4e 3aAaHH6rM rrperuxaraM
P;

6) cocraurre ra6lnuy r4crr4HHocrr4 An.s 3Tr4x [peAaKaroB:
a)<x:y)); e)<xly>; s
6)<x>y) ; x)<xkry-B3alrMHonpocrbreqrcna) ;

e)(x<y) ; s)<x4elarenby) ;

r)<x<y)) ; L4)<xr<pa'rHoy);
t)<x>y> ; K)((x-y) -npocroeqr{cJro)

3alanne 2.3.

foxaxtnre, LITo 3aAalIH6Ie napbr cpopwryn JrorulKr4 rrpeArzxaroB paBHocr4JrbHbr

Mex(Ay co6ofi Ha onHo3JreMeHTHoM MHolKecrBe. llpaqynaafrre cnoeecrHyro
r4HTeprperarlalo 3Tax rpopvryl :

E*(P(x)--*P(y)) Lt E*(P("))---P(y)).
PerueHae:

Ilycrr npeAllKarbi 3aAaHr,r Ha oAHooJreMeHTHoM MHolnecrBe {a}. Ha 3roM
MHo)KecrBe cyruecrByror roJrbKo ABa npeAr4xara As (x) , a,'(*), nfizuerur

A1 (a):1 w A6(a):0.
3aAaune coAepx(ar ABe nepeMeHHbre: nepeMeHuafl x - cB-rr3aHHax ( npe4nKaroM
cyrqecrBoaauua), a rrepeMeHHafl y - cno6olHafl,. Coc:rasr,rl,r :ra6naqy ucrr4HHoorr.l

4rx srofi $opnaynr,r.

i\e a
-) 4 6 2 ttl

J] J1 JI
-)

-l t1 JI JI JI

4 H tl vl JI

6 I,T vt 14 t'|

l) v sx(P(x)-- P(y)) [xP (x) P(y) sxP(x) * P(y)

AO ii I
I 0 0 I



Ar LI 1 I I I

l3

flo/1c'rannnrl B repBylo oopMyny Ao lloJrylraeM BbrcKe].3brBi:rHHe llx(A6 (x)-- AO

(y)).I-la o/-lno3neMet'lrlloM MIto)r(eclne (a| 3'ro Bbrcr(a3bur.lHfie L4ervtrrlor'raK r(aK

rolr(/lecraeHLro r.4crr4LreH rpeAr4Kar Ao(x) --, Ao (y).

{rrn eropofr rpopnayJll}I cHarrana rraiiAeM 3Haqer{ufl BbrcKa3brBalutl ExP(x). B
nepBofi crpot(e I,tMeeM ExA6(x) ro)r(Hoe Br;rcKa3r,rBarner Bo Blollofi ExAl(x) -
r4cluHHoe. Anarorulrrlo HaxoAr4M 3HaqeFrr4fl Ir(y), fiol(craBneil vx Bo B'ropy]o
rfolrrtayny rtoJIyLIaeM pe3ynrirar. B pe:ynr,'ra:re o6e rpopnayLrr,r rolri/(ecrnleHHo
14c'r'LrFr rrbr Ha oArroSJreMeHT'HOr\4 Mr-lo)r(ecTne {a}.

3a21auue 2.4.

/f,orcaltr,me, .,t"ro cJleAyloulr,re droprvryrbr rrBJrflrorcl laBlororurMr4 rrpeA?rKaroB:

a) Enn") ( P(x) --+Q ) * (( f,") ( P (r)) *Q) ;

5)!Il")(P(r))--,(Ax)(P(*),rQ(")); *

Peureuue:.

a) Ornaeu{M, r{ro An, npeArzxaruofi repeMeHHofi Q n Sopnayle I tr trx) ( P(x) ---+Q

) * - (( trx) ( P (x)) ---tQ) ; He yKa3aHo r{I4cro repeMeHHbrx, raK KaK oHa Mo)Ke{
6urr He roJrbKo O-uecruoft, no u mo6oit n - rraec:rnofi.

BaNno Jrr,rrrrb, .{ro6rr n Hed He BxoAr4Jra npenMerHa.fl nepeMeHHax x. Ilycrb Q
ecrs Q ( y, ...y. ). Ey4enr cqzrarb In, KparKocrr4 , rrro Q ecrr rpeAaKarHaf,
rrepeMeHHaf, Q

0).
flpe4nonolKaM, rrro AaHHaa Sopnryna He f,BJrflerc, TaBTolorzefi. Torla
cyqecrByror raKue KoHKperHbre rpeAuKarbr A(x) u B(y), onpe4eneHHbre Ha

MHoxecrsax M z Mr coorBerarBeHHo, r{ro npeAr4Kar ( o, y) I I !x) ( A(r) -B(y)
) - ( n") ( A (x)--+B (y)) oupoBepxl4M, ro ecrb o6paulaerc, B JIoxHoe
BbIcKa3bIBaHue rrpu rIoAcraHoBKe BMecro [peAMerHofi uepevreuuofi y uexo'ropofo
KoHKperHoro rrpeAMera b wz I M:

I I IExntrJAZxZtrBIblIIlE lxJZAExtrI f-BnbEtrIIIf I0.
3ra gxsilBaneHTHocrb JIoII(H\ eclrr4 ee rureHbl npl,rHzMalor pa3Hbre 3HarreHrlt
HCTITHHOCTT4, T.e. MOfyT npeACTaBIdTbCfl ABe BO3MOXHOCTI4: IIepBa{ -
r t lnxII JAf,xIIIBIDIItLtr!11 (1),
T

II lxll eJAtrxtr [ trBI]btr tr I I I u
0 (2) n Bropan -
U [ tr Ix! n lAZxtttrBI bZAI tr tLO (3),
r I I nxD tr JAZxZI nBI bZZr 11 (4). #

PaccuorpllM rlepBylo Bo3MoxHocrb. Vz (2) rro o[peAeJreHnro r.rMrrJrr4Kaur4r4 r4MeeM



I I IIrEf ZAZxZInEIII (5) r4 [ [ BabIItrr0 (6). fatee,us (5) no
onpeAeJreHr4ro KBaHTopa cyqecrBoBaHkrfl, 3aKJrroqaeM, qro [peAr4Kar
AZxZIsrruorHr4M, r.e. Z I AIaAI II tr I (7) Inf, HeKoroporo aZM.
B coorsorreHr4rr (1) no onpeAeJreHltlo KBaHropa o6rquocrv rpeAr4Kar
Az xz I B n b z z- Tox(AecrBeHHo r.rcrr4 HeH. B .racrHocrr.r, e cJrrr BMe cro
npeAMerHofi uepel,reusofi x norcraBurt azM, To rroJry-uLrM LrcrtrHHoe

BbrcKa3brBaHLre n IAZaJ I IBtr beZI11.
Ho, yuurbrBan(6)"(7), nonyqaeM Z lAEaf tr IIBZbEIIIIEI''T
AZaZI Itr tr n IBI bZZEE I 1 I0 I trO -
--[poTr4BopeqIlIe.

PaccnaorpnM BTopyro Bo3MoxHocrb, BrrpaxeHHylo B coorHorrreHuflx (\, @).VIz
(3), ua ocHoBaHr4r4 olpeAeJreHrzfl KBaHropa o6quocur, cneAye! r{To npeAaKar
AZx1trBtr baV onpoBepx(rrM, r.e. J I AIaE tr lBI bza tr X ! trO a{rq
HeKoroporo aZM. TorAa ro orpeAeJreHr4ro vrMrrnvKarrypr Z I AllaZlI U ll 1, I I
Babn [l tr tr0 (8). Oruo4a rr r43 coorHorreHuf, (4) sar<nroqaeM, qro

E [ tr lxE l] ZAZxZI I I E tr E0 . IlocneAHee o3Harraer rox(IecrBeHHyro
JroxHocTb [peAr4Kara

AJxll. B qacruocru, Irrs aZMraMeeM 1 I AZaZI I I X I0, r{ro nporr4Bopeqr4r
nepBoMy r,r3 coorHoruenzfi (8). 

,q-

I4tax, B KaxAoM cnyqae npr4xoAr,rM K rrporr4Bopeqr4ro, AoKa3brBarouleMy
HeBo3MoxHocrb alenaHHoro npeAnonoxeHr4f,. CleAonareJrbHo, AaHHar $oprrayna -
TABTOJ]OfHf .

6) llpeauorloxlaM, vro Sopnyna n lxtr EPExE tr [ tr nxn nPtrxE ZQZxllI Ene
,Brqerc.fl TaBTonori,refi. Torna cyrqecrByror raKrre npeArrKars AZxJ|)ttt BZxZ,
o[peAeneHHble Ha MHoxectre M, rrro BbrcKa3blBaHr4e

I [xI aZAIxn I E tr trxn aAAExI I IBIxf E Erox<uo.
I4unruxaqru JIoxHa, ecru4r4 roJrbxo ecrrr4 tr [ I IxI E IAZxJU I E U I I (1) rz

I I tJ ftr I Ixll JZAlxtr E f]Btlxtr il E tr I U U 0 (2).
Vz (2) ro orpeAeJleHl4ro KBaHropa o6rqHocrv cneAye! rrro npelr4Kar
AZxJ tr trBIxI EonponepxzM, r.e. uafi4erc.,r raKoe npeAMer al)M, glx
Koroporo Z lAlal tr IBtraI tr tr tr I0, r.e. a lAZaZn E E E IQ ra

ZIBZaZItlUI0.
Ho yrnepxAeHLIe J I AIaE E I U U I0 nporuBopeqar (1), rax KaK r43 Hero no
onpeAeneHr4ro KBaHTopa o6rquo crr.r BbrreKae! qro [peA]rKar
A1xltrrox4ecrBeHHo r4crkrHHbrir., r.e. Hr4 rpa KaKoM aZMs,e rpeBparqaercfl
B Jro)KHoe BbrcKa3brBaHr4e. CreAosareJrbHo, AaHHafl, $opnayla - TaBToJrorar.

3alauue 2.5.
Brrscsure, 6ylyr Jrpr Br,rrrorHqrrcf, B Jrorr4Ke [peAr4KaroB cneAyroqr4e

JI Of I4r{ e CKHe Cn eAO B AHIdfl"



a) IlxnnS Ix!tlnPtrx!tr1: trExEIPIx!trtr8^S XxtrtrE;
6) I [x! XPtrxE AQZxZ I l: X nxtr I QZxZI IPIxI f] I.
Perueuue:

a) flpe4noJroxuM, .rro HafiAyrc-r raKue KoHKperHbre rpe.quKarbr AZxZZu
BExI I, sagannbre HaA KoHKperHbrM MHoxecrBoM M, uro tr [
trlxEIBExtrJZAIxtrtrnnIfll (1), u tr [ I[xntrJAf,xZIXnXB
IxtrnIntrnn0 (2).
VIz (l) no onpeAeneHuro KBaHropa o6qriocu4 cneAyer, .rro E
lBZaZAZAaaZn I tr tr X 1 (3) Anq rrc6oro rrpeAMera, eZM. I4z (2) no
onpeAeneHr4ro KBaHTopa cyuecrBoBaHufl cneAyer, uro E I
AJbtr [ n trBI bZJtr t][ n I0 (4) tt, HeKoroporo npe.qMera bZM.
Orcrora Br4rHo, rrro ecrr4 npe4r,rKarst AlxzJu BzxzEngq:rr raKr4$4, r{ro

t,
ecnu x- tr[B

(x)n:0,
ecrrr.r x ! M {}

IEX I A1baannEI0 u ! | AZxZIXIEnpou:noJrbHo, ecria x IEbE, ro
rporl4Bopeqvfl He nonyqktrcfl,I coorsorreHr4, (3) vr (4) 6yayr BbrrrorrHrrbcq,
BMecre c HaMI4 6yayr BbrloJrHrrbcfl coorHorueHr4fl (1) pr (2), xoropbre r4 6yly,
roBopuTb o roM, r{To paccMarpuBaeMoe cne.qoBaHLre HeBepHo. 6) Peureuze:

louycrrau, rrro uafigyrcx raKr{e KoHKperHbre rrpeAr.rKarbr AllxJE trz
BIxI E, xoropue 3aAaHbr HaA KoHKperHbrM MHoxecrBoM M,tro Z I
ItrxnazAnxtrEnI.BtrxItrnXXnl (1), a tr [ *

trtrxnZJAIxIlnlBIxItrEnnIE0 (2). ?Iz (l) no onpeAeneHr.rro

KBaHropa o6qsocu4 cneAyer, rrro A lAZallI I nBnatr tr n I I tr l (3) arlr
ruo6oro rpelMera aZM. Iaz Q) ro orpeAeJreHr4ro KBaHropa cyqecrBoBalzfl
cnelyer, r{ro J I Atr&f ZZBZbI I I E n E0 (4) Arrr HeKoroporo npeAMera
bZM.
Tor4a us (4) cneAyer, rrro J IAEbE tr E I E 1, a X I BI6tr tr I I U U tl0. flna
[ocneAHl4x coorHoIrIeHI4, nporlrBopeqar coorHorrreHulo (3). 3uauur, cAenaHHoe

Aony[]eH]re HeBepHo rr paccMaTpr4BaeMo e cneAoB a}]vre c[paBeAnuBo.

10, BbrqucJrr4TeJrbHa.[ TexHraKa).
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