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1 OLIEHOYHBLIE MATEPHUAJIBI TI0 OCBOEHUIO JUCLIATLIMHBI
(MOJYJIST)

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH OOECIEYMBAET OLICHMBAHUE XOAAa OCBOEHUS
JTUCHIUTUTUHBI (MOTYIIS).

[TpomexyTouHass arrecTtanus IpelHa3HayeHa JUId OLEHKU JIOCTHXKEHUS
3aIlJIaHUPOBAHHBIX PE3YJIbTATOB OOYYEHMsI MO 3aBEPLICHUI0 U3YYEHHUS JUCLUILIMHBI
(MOmyIsl) ¥ TIO3BOJISIET OLEHUTH YPOBEHDb U KAUECTBO €€ OCBOCHHS 00YYaIOITUMHUCS.

KOMIUJIEKT ~OLEHOYHBIX MAaTepUaloB MPEACTABISIET CO00Ml COBOKYITHOCTH
OLICHOYHBIX CPEACTB (KOMIUIEKC 3aJaHUI PA3JMYHOIO TUIA C KJIYaMH IPABHIBHBIX
OTBETOB, BKJIOYAash KPUTEPHHM OLEHKH), MCHOJIb3YEMbIX MNPU MPOBEIECHUU OLICHOYHBIX
npoueayp (TeKyllero KOHTpOJsS, MPOMEKYTOUHON arTecTaliy) C LEJbI0 OLCHUBAHUS
JOCTHKEHUS 00y4arOIUMUCS PE3YJIbTATOB 00yUEHUS MO AUCLUILINHE (MOYIIO).

1.1 O]_IGHO‘-IHBIG CpcacTBa u OaJIJIbHBIC OICHKH IJIXI KOHTPOJIbHBIX MepOHpHHTHﬁ

Tabmuua 1.1, @ — O6beM TUCUUIUTUHBI (MOAYJIS) A1 OUHOU (hOPMBI 00yUEHUS
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Tabmuma 1.1, 6 — O0beM IUCHUTUIMHBI (MOAYJIS) [T 3a04HOU (POPMBI 00yUEHUS
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Texyiuii KOHTPOJIb YCIIEBAEMOCTH U POMEKYTOUYHAs aTTeCTalUs IO JUCIUILINHE
(MOyTII0) OCYIIECTBISETCS B COOTBETCTBHH C OAITbHO-pEeHTHHTOBOM cuctemon mo 100-
OayuIbHOM 1IKase. banibHble OLEHKU NIl KOHTPOJIBHBIX MEPONPUSATUHN MPEICTAaBICHbBI B

tabnume 1.2. Tlepecuer cymmbl OayioB B TPAJUIIMOHHYIO OIEHKY TMIPENICTABIICH B

tabmuue 1.3.
Tabnuna 1.2 — bayuibHbIE OIIEHKH AJI1 KOHTPOJIBHBIX MEPOIPUATHI

Haumenosanue MaxkcumanbHblii | MakcuMabHbId | MakcuMalIbHBIN

KOHTPOJILHOTO Oaym Ha mepByr0 | Oasui 3a BTopyro | Oasut 3a Tpetbio | Beero 3a cemectp

MEPOTPUATHS aTTeCTallUIO aTTeCTallUIO aTTeCTalUIO

3 cemecTp

TectupoBanue 4 3 4 11
KonrponpHas pabora 9 6 9 24
Brimosninenue
WHIUBUTYATBHBIX 3 6 6 15
(moMantHux) 3agaHuil
Hroro (Makcumym 3a 16 15 19 50
Mepuoa)
3auyer / DK3aMeH 50
Hroro 100




Tabnuma 1.3 — IlIkana oueHkr Ha TPOMEKYTOUHOM aTTECTALIUU

Beipaxkenue B CJioBecHOe BbIpaskeHue CrnoBecHOE BbIpa)KeHUE
OaJtax npu gpopme npu hopMe MPOMEKYTOUHOMH
NPOMEKYTOYHOIM aTTECTalluy - SK3aMEH
aTTecTallii - 3a4eT
ot 86 10 100 3auyTeHo OTauu”oO
ot 71 no 85 3aureHo Xopomuio
ot 51 no 70 3auTeHo Y 10BIETBOPUTEIILHO
mo 51 He 3auTeno He ynoBnerBoputenbHO

CDopMa H OpraHHu3alusd HpOMG)KYTO‘IHOﬁ arrecralunu I1I0 HuTOoraM OCBOCHMHI
AUCHUIUIMHBL — 3a4€T, MNPOBOAMTCA /JBa I3Tanma: TECTUPOBAHUMEC U INMHUCBbBMEHHOC
PE€IICHHEC KOMIVIEKCHOI'O 3alaHU.

CDopMa H OpraHHu3alusd HpOMG)KYTO‘IHOﬁ arrecraluu I1I0 HuTOoraM OCBOCHMHII
AUCHUILIMHBI — 3JK3aMCH, IIPOBOAUTCA JBa OJTalla: TCCTUPOBAHHC W ITHMCbMCHHOC

PCHICHUC KOMIIJIICKCHOT'O 3alaHA.
2 OHCHO‘IHBIe cpeacTtBa AJis1 HPpOBEACHUA TCKYIICTO KOHTPOJIA

2.1 TecToBBIC BOITPOCHI
TecToBBIC BOMPOCHI COACPKAT CIASAYIOIINE THUITBI BOIIPOCOB C COOTBETCTBYIOIINM

KOJIMYECTBOM 0AaJIjIoB 3a HpaBHHBHLIﬁ OTBCT:

Tun Bonpoca KonnuecTBo 0aioB 3a NpaBUIIbHBIM OTBET

3aIpoc BBIOOPA BapUaHTOB OTBETA 1
3aIpoc BBOJIa MPABUIIBHOTO OTBETA 1
Ne | Cem | Ne Bonpoc BapuanTs! oTBeTa Kitrou
n/mn | ectp | ATTe

cTal

U
1 3 1 [TycTh X 1 Y mepeMeHHbIe cO | 2x2 =4
3HAYEHUSIMU U3 (-00,00).

Vka3ath, Kakoe u3 cienyromux | 5>10
BLIDAKEHUI  He  sBJIsETCS
BBICKA3bIBAHUEM: sin( x) >y

2x2=5

2+3=6

2 3 1 VkazaTh Kakoe u3 cieayonmx | A&BvC& JA




BBIPAXKEHU SBIIACTCS
TaBTOJIOTUEH:

AVC& |A&B

A& JAVC&A

B&AVCE A

Av A VB&AVC& A

Bnauenus A, B, C u D gus
(AvC)=JI,
CHUCTEMBI
(4=(B&D))=JI

PaBHBL:

A=JI, B=JI, C=U, D=JI

A=JI, B=1, C=U, D=J1

A=W, B=JI, C=U, D=JI

A=J1, B=U, C=J1, D=1

A=W, B=JI, C=11, D=1

Hcnonb3ys Baxuenmme napsl | B&AVC
PaBHOCHJIBHBIX
IPONOPIMOHATBHEIX (opMm, AvC
YIPOCTHTE CIIEAYIOLIYIO
dopmy: A VA VA BvC
V(B=C)&B&AVC u ykaxure,
C KaKkou u3 cienyroumx Gopm (B=C)vD
COBIIAJIACT PE3yJIbTAT:
AvB
Ykazath Kakoe u3 cnenyiomux | (A= B)&(IB=1A)
BBIPAXKCHUH SIBISICTCS
CHMBOJILHOH 3aITUChIO (B=A)&(B= |A)
BbICKa3biBaHus: «(B Torna, (A= B)&(B&1A)
korga A) u (6e3 Buernu A)»: | (B=>A)&(IB& IA);
A=B.
Beipaxenue (AvB) A&B
&CvA&(BvC)&B npu B=1 CvA
PaBHOCUJIBHO: A
C
C&IA.
K.H.¢. nns A=B=C pasHna: (AvB)&(Bv |A)&(CvAV |B)
(BVA)&(Cv |A)
(IAVvBv IC)&(AvB)&(AVC)
(Av IBvC)&(BVC)&A
(AvC)&(BvC)&(IAVBV IC)
[lycth X, Y U Z - mepeMeHHbIe | X+Y=Z
co 3HadeHWsIMH U3 (-00,00). | sin( X)+y

VYka3zarb, Kakoe U3 CIEeAYIOLIUX

x>y




BBIpa)KeHI/Iﬁ HE SABIACTCA

2x2=4

IpEeaAuKaTOM: X2<y
9 ITycThb X, Y ¥ Z IepeMEHHbIE CO | X + Y =7
3HAYCHHUSIMU U3 (-00,00). X+y>0
YKazarh, Kakoe U3 CIEAYIOMHUX | x2>y
BBIPAKCHUH SBIISETCS 2%x2-5
BBICKAa3bIBAHUEM: 243
10 ITycTs naHbl IpeaUKaTH HA (VXD(X,y))vIxP(x)
MHOKECTBE HATypalbHBIX vx(ID(x,2)& ID(x,3) =P(x))
yncer: vx(P(x) = ID(x,2)v ID(x,3))
IE)(X): <<?( MIPOCTOE YHCIION, vx(D(x,y)) = P(2)& P(3))
D MDD 05D
IPOCTOE YHUCIIO HE JICTUTCS Ha
2, a TaK)Ke HE JIeIUTCS Ha 3» B
CUMBOIIBHOH opme
3alChIBACTCS B BHJIE:
11 ®opmyna [IXVYA Ixvy A
paBHOCUIBbHA GOpMYyIIE: vx3y |A
XYy JA
VX3IyA
VXVYA.
12 ®opmyna I((IXA)&VXD) (3x |A)&vx ID
paBHOCUIIBHA (hopMmye: (vx lA)vax D
(AxA)=Vx D
(VxA) = 3x D
(vx |A)& 3xD
13 [Tycts popmyna A He IXVyYD(X,y)=VyIxD(x,y)
COZIEPIKUT BXOXKICHUN (AVVXB(X)=VX(AvB(X))
nepemeHHou x. Kakas u3 (A&3XB(X))=3x(A&B(X))
CIeayIomuX GopMyI He (ExB(X))vIXC(x))=3x(B(X)v C(x))
SIBIISICTCS JIOTUYECKH VyaIxD(x,y) =3IxVyD(x,y).
00111e3HaYNMOI?
14 C.x.H.¢. i OyneBoi (IAvB v I0)&( 1A vB VC)&(A

dyrxmmn f(A,B,C), sHavenns | v |B vC)&(A vB v IC)&(A vB

KOTOpPOM IIPE/ICTABIICHHI B vC)

creayrolieii Tabure: JAVBv IC& JAVBVC&AV IBVC&
AvBv IC&AVBVC

Al B |C f(/é’B’ (AVBVC)&(AVBY I0)&
0) (IAVvBvC)

(AvBVC)&AVBv IC& IAVBVC
(IAVBVC)&(Av IBVC)&
(AvBv [C)&(AvBVC)

PRk lolololo
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(11 ]1] 1 |
paBHa:

15 JLa.¢. mist A=(B=C) paua: | A&CVB& |A
CvA&IA&B
lA&B&ICvA& IBVA&C
A& [BVBVC&A
B&AVC&IA

16 [lyctb X, Y ¥ Z - nepemMeHHbIe | X + Y =7

CO 3HaYeHMAMH U3 (-00,0). |
Vkazarh, Kakoe u3 caexyromux | Sin(X +y) >z
BBIPKEHUI SBJIAETCS
JABYMECTHBIM IIPEAUKATOM: Xx? >Z+y
2x2=4
x>y
17 Hpennoxenne «ns kaxmoro | (VxP(x))vaAx 1Q(x)
X BeIoHEMO P(X), HO He
cymecTByet X, uto Q(X)» B VXP(x) = [AxQ(X)
CHMBOJTUYECKOM BH/IC
NPEeJCTaBUMO B BUJIEC: VxP(x) =3x 1Q(X)
(YXP(x))& FxQ(x)
YX(P(x) = 3xQ(x))
18 ®opwmyna (IXP(X))&P(y) B BBIIIOJIHUMO}
UHTEPIIPETAINN:
JIOTUYECKH OOIIe3HAYNMOM
M={...,-2,-1,0,1,2,...}, P(X):
«X — TIPOCTOE YHMCIIO» JIO)KHOM
SIBJISIETCSL:
IPOTUBOPEUUEM
WCTUHHOU
19 [IpenBapenHast HOpManbHas vyvx3z(1A(y)vB(x,z))
dopma s hopmyisr VYA(Y)
= Vx 3zB(X,z) pasHa: vyIxvz(lA(y)vB(x.2))
3yvx3z(1A(y)vB(x,2))

Jy Ix Vz(IA(y)vB(x,2))




3zvyvx(lA(Y)vB(x,2))

20 ®opmyna [AXVyIzVuA
paBHOCHJIbHA (hopMyJIe: IxvydzvulA
VXx3yVvz3uA
VXVszVﬂA
Vx3Ayvz3u |A
VXVy3zVuA
21 Jlano gyHKIIMOHANTBHOE HekoTopple MOJIMTUKY JTULIEMEPHI.
BbICKASBIBATIIE: Bce nro6st [[xeiin, HO oHa He
IxXP(x, f(a)) &—3IxS(x, f (a)).
JHOOUT HU KOTO.
Kaxkoe u3 MPEUIOKEHHUH [ g wupe JlHenpa.
COOTBCTCTBYCT ITOMY | Muorue 3nator taiiny H-Ba, HO
BHICKA3EIBAHMIO? HUKTO O Heil He TOBOPHT.
He Bcsikoe uncio genures Ha 3.
22 JlaHo QyHKIIMOHATBHOE HekoToppeie MOJIUTUKY JTULIEMEPBI.
BbICKASHIBARKC. Bce o6t JkeiiH, HO OHA HE
X(P(X) &R(x)). JHOOUT HU KOTO.
Kaxkoe u3 MPEUIOKEHHUH [ gy wupe JlHenpa.
COOTBCTCTBYCT 0 ITOMY | He Besikoe 9mcIIo AenmTes Ha 3.
BBICKA3bIBAaHUIO? Kaussiil pycexuit ropox
CTPOMWJICS Ha PEKE UITH XOJIME.
23 JlaHo QyHKIIMOHANbHOE Kaxnpiii pyccknii ropoj
BBICKa3bIBAHHE: CTPOMWJICS Ha PEKE UITU XOJIME.
—VX(S(x,a)) [MpocTeie uncna 00s3aTEIHLHO
Kaxkoe U3 IPEUIOKEHUI | HEYETHBIC YHCIIA.
COOTBCTCTBYCT STOMY | He Besikoe YMCIIO JEIUTCS Ha 3.
BBICKA3bIBAaHUIO?
Bcee nmo6sat [IxeitH, HO oHa He
JHOOUT HU KOTO.
Boara mupe JIHenpa.
24 Jlano ¢pyHKIIMOHANBEHOE Bce nro6st [Ixeiin, HO oHa He
BBICKA3bIBaHHE: JTIOOUT HU KOTO.
(WX)(P(x,a) &—P(a, x)) Bosra mmpe J{Hemnpa.
Kakoe w3  npemioxkennii | He Bcakoe uncno gemurcs Ha 3.
COOTBETCTBYET stomy | Kaxkaplil pycckuii ropos
BBICKa3bIBAaHUIO? CTPOWJICS Ha PEKE UITH XOJIME.
Ponnbie 6paThst UMEIOT OAHY
(o0m1yr0) MaTh.
25 JlaHo QyHKIIMOHANBHOE Kaxnpiii pycckuii ropoj

BBICKAa3bIBAHUC:

VX(S(X) = —=Q(X))-

Kakoe w3  mpennoxeHuit

COOTBETCTBYET

TOMY

CTPOMJICS] HA PEKE WU XOJIME.

HCKOTOpHC TMOJIMTHUKHU JIMOCMCPBIL.

Hu ogHO mo6poe neno He
ocraércst Oe3HaKa3aHHBIM.




BBICKA3bIBAHUIO?

Boura mmupe {nenpa.

He Bcskoe 4ucio aeaurcs Ha 3.

26 Jano ¢pyHKIIMOHAIBHOE HexoTopbie MOTUTHKH JTUIIEMEPBI.
BbICKa3bIBaHUE: Bce xuByiue cMEpTHBI.
VX(P(x) = R(x)) . | Boara mmpe JInenpa.
Kakoe w3 mpemnokenmit "o oo queno JienuTed Ha 3.
COOTBETCTBYET LR i om— pyCCKHIE TOPOII
BBICKA3bIBAaHUIO?
CTPOWJICS Ha PEKE UITU XOJIME.
27 Jlano GyHKIIMOHANTBHOE Bcee mo6saT [IxeiiH, HO oHa He
BbICKa3bIBaHUE: JHOOHUT HU KOTO.
VX(P(x) = —R(x)) Bonra mmpe J{Hemnpa.
Kakoe w3  mpemtoxenuii | He Bcakoe uncio nenurcs Ha 3.
COOTBETCTBYET stomy | Kaxkapslii pycckuii ropos
BBICKA3bIBAaHUIO? CTPOWJICS Ha PEKE UITU XOJIME.
[IpocTeie uncna o0s3aTenbHO
HEYETHBIC YUCIIA.
28 Jano ¢hyHKIIMOHATBEHOE HekoTopbie MOJUTUKY JTHIIEMEPBI.
BBICKa3bIBAHHE: Kaxxnp1it cTyeHT 3HaeT XOTs Obl
(VX)((S(X) &P(y) = HEKOTOPBIX MpEroaaBaTeiei uin
@)(O(x, ») v O(x, £(1))) 3HAET XOTs OBl MX (HhaMUJIHIO.
Kakoe W3  MPEUIOKEHHM He Bcsikoe uncio genurcs Ha 3.
COOTBETCTBYET 3TOMY Bouira mupe Jxernpa.
BBICKa3bIBAaHUIO? Hu ontro nobpoe ero we
ocTaércsi 0e3HaKa3aHHbIM.
29 JlaHo QyHKIIMOHANbHOE Kaxnplii pyccknii ropoJ
BbICKa3bIBaHUE: CTPOMJICS Ha PEKE UITH XOJIME.
VXIY(R(x, ) = Hu onno nmobpoe neno we
Vz(P(z,x) = P(z,Y))) octaércsi 0e3HaKa3aHHBIM.
Kaxoe 3 TpCATIOAKCHIH Mmuorue 3HarT Taliny H-Ba, HO
COOTBETCTBYET 3TOMY o
o HUKTO O HEHl HE TOBOPHT.
BBICKA3bIBAaHUIO?
Ponnble OpaThst UMEIOT OAHY
(o611yro0) Mathb.
H noseput m000ii crieTHe, ecinu
yCIbIINT €€ 0T M.
30 JlaHo QyHKIIMOHATBHOE HexoTopbie MOTUTHKY JTHUIIEMEPHI.
BBICKA3bIBaHUE! Boura mupe JHempa,
VX(P(x) =
3y32((S(y) &Q(2) & He Bcskoe uncio nemurcs Ha 3.
(R(x, y) v R(X,2)))) Mpnorue 3narot Taiiny H-Ba, HO
Kakoe "3 npeoxkenuii | HAKTO O HEW HE TOBOPHUT.
COOTBETCTBYECT STOMY | KaxkneIi pYCCKI/II\/’I TOpox
BBICKa3bIBAHUIO? CTPOMJICS Ha PEKE UIIM XOJIME.
31 Hano Beicka3piBanue: «Ecau A=B
TeMIIepaTypa BHIIIC HYJISA, TO A&B
JEN pacTaeT U AEPEBO ASB

BCIIJIBIBET).

A= (B&C()




Kakas dbopmyna | AvB
COOTBETCTBYET JTaHHOMY
BBICKA3bIBAHUIO.
32 Jlano BeIcKasbiBanue: «Hucao | AoB
YETHOE TOTJIa U TOJBKO TOTra, | A =B
KOI'JIa OHO JICJIUTCS Ha JBay. A&B
Kakas dopmyna [ _ A & B
COOTBETCTBYET JIAHHOMY [ o™ 1
BBICKA3bIBAHUIO.
33 Jlano BeIcKa3piBanue: «Eciaun —-A©B
9K3aMEH I10CIIe3aBTPa, TO A&B
CCTOIHS MO){(HO OUTH B KHHO A= (-B&—C)
EJ;I;I{ ai[ Oacceitny. bopya _A&-B
COOTBETCTBYET I[aII-I)HgMy —~Ao-B
BBICKA3bIBaHUIO.
34 Jlano BeickasbiBanue: «kEcimu B | A&B
TPEYTOJIbHUKE €CTh PABHBIC _A&B
YTJIBL, TO TPEYTONILHHK A= (-B& -C)
PaBHOCTOPOHHHUH 1K A= (BvC)
paBHOOEAPEHHBII.
Kakas Gopmyna —~(A&B)
COOTBETCTBYET JTAHHOMY
BBICKA3bIBaHUIO.
35 JlaHO BBICKa3bIBaHUE: —(A=B)
«JlaBieHne MOBBICUTCS TOT/IA U | A<>B
TOJIBKO TOT/a, KOTJ]a CTAaHET _A<—B
CyXO». A&B
Kakas bopmyna AVB
COOTBETCTBYET JTaHHOMY
BBICKA3bIBAaHUIO.
36 Jlano BeIcka3biBanue: «Ecaun —(A<>B)
HK3aMEH I0ClIe3aBTPa, TO —(A&B)
CETOIHA MOKHO TOHTH B KHHO | _(AVB)
EJ:E aB;[ Oacceitn. — _(A=B)
COOTBETCTBYET JTaHHOMY A= (BvC)
BBICKA3bIBaHUIO.
37 Kaxkoe u3 COCTaBHBIX | AVB
BBICKa3bIBaHU I aBisieTcs | A& B
TaBTOJIOTUEN? A—=B
Av—A
AoB
38 Kaxkoe u3 COCTaBHBIX | —(Av—A)
BBICKa3bIBaHU I SBIIACTCS | A<>B
IpOTHBOpEYrEM? AVB
A&B
A=B
39 Kaxkoe u3 COCTaBHBIX | A & —A
BBICKa3bIBaHUH SBIISIETCS | A =B




BBIITOJIHUMBIM? —(A&—A)
Av—-A
40 Kaxkoe u3 COCTaBHBIX | A & —A
BBICKA3bIBAaHUI SBIIICTCS | AvB
BBITTOJTHUMBIM? —(Av—A)
Ae—A
—(A=A)
41 [MpousBonbHass ¢opmyna B | A=B — taBTonorus
ABIIETCS JIOTUYECKUM
cineznctBueM ¢GopMyiel A Torna | A=B — BeinonHumas hopmyiia
U TOJIBKO TOT/1a, KOTaa
A=B — nportuBopeune
A&B — TaBronorus
AvB — taBTonorus
VYkaxure, KaKoe u3
42 [ (S13% (0111504 yrBepkaennii | A&B |=B&—|A
HUCTUHHO:
A&BFA& A
A&B EA
A&B EB= 1A
A&BEIB
43 Vkaxure, KaKoe us3
CIEMYIOIINX yrBepxkaennii | A&B&C EA
JOXKHO (TP TIPOM3BOJIBHBIX
dopmynax A u B): A&B&C |=B
A&B&C FA&B
A&B&C EIA
A&B&C FA&B&C
44 Yka3zaTh CKOJIBKO M KaKue OJIHY PE30JIbBEHTY:

OWHApHBIC PE30THBEHTHI
MO>KHO TOJTYYUTh U3
U3BIOHKTOB D1=Pv—|TvS,
D= PVT:

Ri=Pv PVTVS:

OJIHY PE30JIbBEHTY: Ri= [TVTVS

JIBE€ PE30JIbBEHTHI: R 1=—|TvT,
R.= [PvP

JIB€  PE30JIbBEHTHI: Ri=TVS;
R,=PvS

JIB€ PE30JIbBEHTHI: R1=—|TvTvS;




Ro= [PvPVS

45 CkonemoBckast  cranpapthas | 3yvy3z(IA(X)VB(Y,z,a))
dopma s popmyasr: IX(A(X)
= Vy 3zB(y,z,a)) paBHa TA(X) vB(Y,z,3)

TAX) vB(y.f(y).a)
vy(IA(b) vB(y.f(y).2))
1A®D) vB(yf(y).a)

46 Jns cumnornama Camestres mo —|P(x) vM(X), —|M(y) Vv —|S(y),

4-ii purype, KOTOPHIA B S(2) v IP(2)

CHMBOJILHOH 3aIIMCH UMEET

BHJL: PX) vM(x),  IM(y) v IS(y),
S(a) , P(a)

VX(P(X) =>M(x)),
PX) vM(X),  IM(y) v 1S(y),

VX(M(X) = 1S(X)), S(;))V 1p((a)) M) 80)

YX(S(¥) = P(x)), P vVIMK), M) v Isy),
1s(a) v TP(a)

YKaXHUTE, KAKUE TU3BIOHKTHI

MO>KHO MOJYYUTh JIJIS

IIPOBEPKU IIPABUILHOCTH —|S|zg()8:/P|\(/|a()X), M) v Isw),

CHJLJIOTH3Ma METOJ0M

PE30JIFOLIHIA:

47 Ecnu C sBnsgercs nornueckuM | AvBvC — taBronorus
cnenctBueM A u B, tornampu | A&B=C — npotusopeune
mooex A, Bu C: AvBvC — npotuBOpeune

A&B&C — raBTosorus
A&B=C — TtaBTONOTHA

48 Vxkaxure, KaKoe us3 | AL A=B LB
(W14% {01117, YTBEpXKICHUH | A A—B EB
UCTUHHO (MPH MPOU3BOJIBHBIX AA>B LB&B
dopmynax A u B): AA=BEA

AA=BEA&A.

49 MetooM pe3oronuii M HEBBIIIOJIHUMO, BBIBOJI
BBISSCHUTD: BBITTOJIHUMO HITH COJICPIKUT MEHBIIIE 12
HET CIEAYIOIEe MHOKECTBO JIN3BIOHKTOB
nu3bI0HKTOB: M={PVRVS, M HEBBITTIOTHUMO, BBIBOJI
1PvS, IR, IS}. Kpome Toro, COJIEPIKUT MEHBIIIE 23
YKa3aTh, CKOJIBKO BCEro AU3BIOHKTOB
JM3BIOHKTOB COJICPIKHUTCS B M BBITIOIHUMO, BBIBOJ COJEPIKUT
BBIBOJIE, CUATAas U UCXOHBIE 30 AU3BIOHKTOB
JU3BIOHKTHI (TP peanm3anuu | M HEBBIIIOJIHUMO, BBIBO/JI
METO/Ia MCUEPIIaHHsI YPOBHS) cosiepkuT 30 TU3BIOHKTOB

M HEBBIIIOJIHUMO, BBEIBO/T
coiepkuT 6osee 35 TM3BIOHKTOB

50 Jlyist TuTepanoB MHOXKECTBA M HEBBIIOJIHUMO, B JIOK-BBEIBOJIC




nu3bIoHKTOB M={PVRVS,
—|P\/S, —|R, —|S}BBeCTI/I
HHACKCAMH II0CIE0BATSILHO
gucna 1,2,...,7. JIok-
PE30JIFOLUEN BBISICHUTD,
BBIITOJTHUMO HJIA HET
MHO>KECTBO JIM3BHIOHKTOB M 1
CKOJIBKO BCETO AU3BIOHKTOB
COJIEPKUTCS B BBIBOJIE, CUMTAS
W UCXOJIHBIC TU3bIOHKTEI:

coaepxkutcs 10 TM3bIOHKTOB

M BBIIIOJIHUMO, B JIOK-BBIBOJC
COJACPIKUTCA 8 JU3BIOHKTOB

M HCBBIIIOJIHMMO, B JIOK-BBIBOJC
COJACPIKUTCA 7 JU3BIOHKTOB

M BBIIOJHMMO, B JIOK-BBIBOJIE
coaepxkutcst 10 TM3bIOHKTOB

M HEBBINOIHUMO, B JOK-BBIBOJIE
coaepkutcs 17 TU3bIOHKTOB

51 Jlana mocnienoBaTeIbHOCTh MOCJIEIOBATEILHOCTH (hOPMYIT a),
bopmyn ucaucieHus 0), B), T), 1) ABISICTCS BEIBOJJOM
BBICKA3bIBAaHUI: s popmynsl A = (A =A);
a) A =((A =A) =A),
0) (A =((A =A) =A)) =((A | mocrnenoBaTeNsHOCTD HOPMYI a),
=(A =A)) =(A =A)), 0), B), 1), T) SIBISECTCS BBIBOJIOM
B) (A =(A =A)) =(A =A), | at Gopmyist (A =A);
r) A =A,
1) A =(A=A). MOCIeI0BaTENbHOCTE (hOPMYII B),
VKaKUTE, KAKOE U3 a), 0), 1), T) ABISAETCS BBIBOJIOM
CIENYIOIMX YTBEPKICHUIH mist popmyiisl A = (A =A);
UCTHHHO:
MOCJIEIOBATEILHOCTH (OPMYIT a),
0), B), I'), 1) HE COJIEPKUT HOpMYIT
BBIBOZIA HU JUUIsl KAKOW (hOPMYITBI;
MOCJIeI0BATELHOCTE (hOPMYII B),
0), a), 1), T) ABISETCS BHIBOJOM
s popmynsl A = (A =A);
52 [TycTs mMeeM crienyromue npaBujio 0) — HMCXOJHOE, a K) —

NpaBUJjIa BEIBOJIOB UCUUCIICHUS
BBICKa3bIBAaHUM:

a) A=B,B=C FA =C;

6) A=(B =C),B FA =C;
B) ecm G, A |=B,ToG |=A
=B;

r) ecu G, A |= B,10G, B
ElA;

m A &B EA;

e) A,B FA &B;

xK) A |=A vB:

3) AA=B EB;

n) ecim A |=CI/IB |=C,To
AVB EC;

K) ecaa A |=BI/IA|=—|B,TO
EA.
VkaxuTe, Kakoe M3 HUX
SIBJIIETCS UCXOIHBIM TIPABHIIOM
BbIBOJId, @ HC NTOKA3yCMbIM U
KaKoe SBJISIETCA TEOPEMOU

Teopema JIeIyKIHH

MpaBWJIO a) — HMCXOJHOE, a €) —
TeopeMa JAeyKIUU

MPaBUIIO 3) — HCXOJHOE, a B) —
TeopeMa JIeTyKIIUU

NPaBUIO T) — UCXOAHOE, a 1) —
TeopeMa eTyKIIUH

MPaBWIO K) — UCXOJHOE, a a) —
TeopeMa IeTyKIIUH




JeTyKITUU:

53 [TycTh ucumcienne teopusi L  HempoTruBOpeuuBa,
BBICKa3bIBaHUI 0003HAUEHO [I0JIJHA B IIMPOKOM CMBICIE U
Kak Teopus L. Ykaxure, kakoe | sBIseTcs pa3peliuMoi Teopuen
U3 CIICAYIOIIMX YTBEPXKIECHUM | Teopust L HempoTHBOpeuuBa,
JIOXKHO: IOJJHA B Y3KOM CMBICIE U
SIBJISIETCS. PA3pPEIIMMON TEOpUEH
teopust L HempoTuBOpeuuBa,
[I0JIJHA B ULIMPOKOM U  Y3KOM
CMbICJIaX U, Kpome Toro, L
SIBJISIETCS. PA3pPEIIUMON TEOpUEH
teopust L mpoTuBopeunBa, moiaHa
B IIMPOKOM CMBICIIE U SIBIISIETCS
pa3peinmon Teopueit
Teopuss L  HemporuBopeuusa,
IOJHA B IIUPOKOM  CMBICIE,
SIBJISIETCS. pa3pelIMMON TEOpUEH U
cUCTeMa €€ aKCOM He3aBHCHMa
54 ITycte T — mHOX)eCTBO TeopeM, | (T=D) &( JA, 9r0 I0Ka3yeMbI
a ® — MHOXECTBO q)OpMy.]'I KakK A, Tak " —|A)
JNENYKTUBHOM TEOpUM M 3Ta
TEOPHs COLEPIKUT MCUUCTIEHHUE | (T# D) &( JA, uTO IOKa3yeMbI
BBICKa3bIBaHUi; A — Qopmyna | kakx A, tak u |A)
JTOM TEOPHUH. Teopus
CUMTAECTCA  MPOTUBOPEUUBOH, | (T # @) &( He cymiecTByeT A, 4TO
CClIn: JIOKa3yeMbl Kak A, TaK U A
(T=®d) &( He cymecTBYyeT A, 4TO
JIOKa3yeMbl Kak A, Tak U —|A)
(T# @) &( mst moboH A
JIOKa3yeMbl Kak A, TaKk 1 —|A)
55 VYKaxxuTe, 4TO HE HYKHO andasBuT
3a/1aBaTh IIPU BBEICHUU npaBuiIa 00pa3oBaHusi GopmyIi
VCYMCIICHUS BBICKA3bIBAHUM: AKCHOMBI
IIpaBWJIa JOKA3aTeIbCTB
MpaBWJIa JEMCTBHSI C KBAHTOPAMHU
56 [TocrnemoBaTebHOCTD ecn g kKaxgoro i (L<i<n)
A1Az,...,An dopmys | popmyma Ai ecth mHOO aKcHoMma
CYUTACTCA BBIBOZIOM B | Teopun, 1uOO HEMOCPEACTBEHHOE

POM3BOJILHONH  (hopMalIbHON
akcHuoMaTHueckoil Tteopuu (B
JIOTMYECKOM UCUHUCIICHUH):

CIIEJICTBUE KaKHX-TH00
npenpiaymux — GopMmyn  3ToM
IIOCJIEZIOBATEIBHOCTU TI0 OJHOMY
13 MPaBWJI BBIBOJIA ATOW TEOPUU

it HekoTopeix | (L<i<n)
dbopmyna Ai ectb 0O akcuoma
TEOpUH, JTUOO HEMOCPEICTBEHHOE
CIIELICTBUE KaKux-JIm0o
npenpaymux ~ GopMyln  ITOM




IOCICA0BATCIIBHOCTH 10 OAHOMY
13 MpaBUJI BLIBOJA 3TOM TCOpHUU

dopmyna Ak mosryueHa us3
dopmyn Ak-2 1 Ak-1TIO OTHOMY U3
NPaBUJI BBIBOJIA OTOW TCOPHH;

4) dopmyna Ak momydeHa u3
dbopmyn Ak U Akl IO MPaBHITY
BbIBO1a MP (modus ponens)

dopmyna Ak momydeHa U3
dopmyn Ak2 1 Akl MO TPaBUITY
BeiBoia MP (modus ponens)

Uit Kaxaoro i (1<i<n)
dhopmyna Ajectb TM00 akCoMa
TEOPHH, JINOO HETIOCPEICTBEHHOE
CJIEJICTBUE KAKUX-JINOO
IpeapIIyIuX GopMy 3T
MOCIIEI0BATEIHLHOCTH 10 OJTHOMY
U3 npaBwI BeBosia Gen.

57 [Tycth numeeM MOCTIEI0BATENBHOCTH GOPMYI a),
MOCIIEA0BATEIHPHOCTE GOpMYJT: | 0), B), 1), T) SBISETCS BBIBOJOM
a) A =((A =A) =A), s popmysiel (A =A)
0) (A =((A=A) =A)) IIOCIIEJOBATEIFHOCTE (opMylt 0),
=((A =(A =A)) =(A =A)), | a), B), 1), I') ABIAETCSA BEIBOIOM
B) (A =(A=A)) =(A st hopmyiel (A =A)
=A), MOCTIEI0BATENBHOCTE GOPMYI a),
r) A=A, 0), 1), B), T) SIBNISI€TCS] BBIBOJIOM
10 A=(A=A). i hopMyiiel (A =A)
VKaXHTe, KAKOE 13 MOCTIEI0BATENBHOCTH GOPMYI a),
CIETYIOIINX yTBEPIKICHHI 0), B), I'), 1) ABJISI€TCS] BBIBOJIOM
JIOKHO: st hopmynsel (A =A)
MOCJIeI0BATEILHOCTH (hOPMYIT 1),
0), a), B), T'), ABIISIETCS BEIBOJIOM
st popmyisl (A =A)
58 MHOXecTBO TEOPEM | C  MHOKECTBOM  BBITIOJTHUMBIX
UCUMCIICHUS  BbICKa3bIBaHU | (hopmyn Teopuu L
(Teopun L) coBmanaer: MHO>KECTBOM TaBTOJIOTUI TEOPUU
L
MHOKECTBOM MIPOTUBOPEUUI
teopuu L
MHOXecTBOM (opmyn Teopuu L,
JUIsL KOTOPBIX CYIIECTBYET C.K.H.(}.
MHOeCTBOM (popmyi Teopun L,
3anMCaHHBIX 0e3 CB3KH |.
59 YKaxuTe, 4eM MOTYT JIOTUYECKHMH aKCHOMaMU
OTJIIMYATHCS PA3INIHbIC VCXOJTHBIMU TTPABHMJIAMH BBIBOJIOB
TEOPHH MEPBOTO MOPSIKA! COBOKYITHOCTBIO MPeIMETHBIX
TIePEMECHHBIX
COOCTBEHHBIMU aKCHOMaMU
HAJIMYHEM WIIN OTCYTCTBHEM
KBaHTOPOB
60 [Tycts K1 - ncuncnenue teopusi Ki  HempoTrmBopeuuBa,




MPEIUKATOB MEPBOTO MOPSIKA.
Vkaxure, Kakoe u3
CIIEAYIOUIUX YTBEPKIACHUM
HCTUHHO:

HEIoJHAa B IIMPOKOM CMBICIE H
SIBJISIETCS. PA3pPEIIUMON TEOpUEH

teopuss Ki HempoTtuBopeuusa,
HEMOJHAa B Y3KOM CMBICIIE U
SIBJISIETCS pa3pelIuMO TeOpUei

teopuss Ki  HemporuBopeuusa,
HEIOJIHA B ILIMPOKOM U Y3KOM
CMbICIaX U, KpPOME€  TOro,
SIBJISIETCS] pa3pelIuMOi TeOpUei

teopust K1 nmpoTtuBopeunsa, 1noiasa
B LIMPOKOM CMBICIIE U SIBISETCS
pa3pemmMMon Teopuen

teopus K1 HenpoTuBopedBa,
IIOJIHA B IIUPOKOM CMBICIIE, HE
II0JIHA B Y3KOM CMBICIIE U
SIBJISIETCS] HEPA3PEIIUMON TEOpHUEN

61 Pesynbrar npuMeHeHus da
HOPMAJIBHOTO aJITOPUTMA dad
ab - ¢ dd
bb — od cecd
ab.
cc—>b
k ciioBy P=abcbad pasen:
62 PesynbTaT npuMeHeHus abc
MamuHbl Teropunra Ti: cC
Joa So Qo bc
JoSo R Qo ab
Qob So 01 bcc
01 SoR Q1
quccQe
K cioBy P=abcc paseH (B
HaYaIbHBI MOMEHT YMTAOIIAS
roJI0BKa MallliHbl 0003peBaeT
nepByro OykBy ciioBa P):
63 JJist Ka)10T0 HOPMAIIEHOTO anroput™ TrropuHTa
QITOPUTMA CYIIECTBYET anroput™ EBrimia
BITOJIHE DKBHBAJICHTHBIN €MY: anroputMm KBaiiHa
KOMITO3HUIIUS 3aJJaHHOTO
HOPMAJILHOTO ~ QJITOpUTMA |
HEKOTOPOTO (UKCUPOBAHHOTO
anroputma TeropuHra
KOMITO3HUIIUS AJITOPUTMOB
Treropunra u EBknmnia
64 [Tycte M — MHOXECTBO (M =T)&(T =0R);

(GYHKINH BRIYMCIUMBIX MO
MapxkoBy, T — MHOkECTBO
(GYHKINH BRIYMCIUMBIX MO
Trropunry, OR — MHOeCTBO
00IIepEeKyPCUBHBIX (DYHKIUH.

(M =T)& (M = OR);

(M =T)& (M =OR);

M =T)&(T #0R);

T=M=0R.




Kaxkoe u3 cinegyrommx
YTBEPKICHUM UCTUHHO:

65 Apudmernueckas  (yHKIMS | (HE BBIYMCINMA 1O THIOPHUHTY)
f(X,y)=x+y: &(Bpuncnuma 1o Mapkosy)
&(siBrsieTcst O0IIePEKYPCHBHON);
(BeruncuMa 1o TrropuHTY)
&(Bbrurcauma no Mapkoy)
&(sBisieTCst OOIIEPEKYPCUBHOM ),
(1e BeruncauMa 1o TrrOpUHTY)
&(He BpIunCcIMMa 110 MapKoBy)
&(sBisieTCst OOIIEPEKYPCUBHOM ),
(ue Berurcnuma 1o ThIOpHHTY)
&(He BpIuncIMMa 1o MapkoBy)
&(He saBsieTCS
o01IepeKypCUBHON);
(Berumciuma o ThropuHry)
&(Bbruncinuma no MapkoBy) &(He
SIBJIIETCSL OOLIEPEKYPCUBHOI);
66 Pesynbrar npuMeHeHHs dad
HOPMAaJIbHOT'O JIFOPUTMA da
ab—d dd
bc — ea ced
aa
dd —»b
K cioBy P=abdca pasen:
67 PesynbraT npuMeHeHus abc
MamuHbl Teropunra Ti: ab
Joa So Qo bc
JoSo R Qo Cc
Gob Soqu b
01 SoR Q1
guccqe
K cioBy P=abc paseH (B
HaYaIbHBI MOMEHT YUTAFOIIAsS
roJI0BKa MallliHbl 0003peBaeT
nepByto OykBy cioBa P):
68 [Tycts M — MHOX€ECTBO McT)&M =T)
GyHKIMI 4aCTHYHO (TcM)&(T =M)
BBIYMCIMMBIX 110 MapkoBy; T — T=M
MHO’KECTBO (PYHKIIHI T2M
YaCTUYHO BBIUMCIUMBIX 110 TAM=0
TeropuHry.
Kakoe u3 cienyronux
YTBEPKJI€HUI UCTUHHO?
69 Mamvna TelopUHra uMeer: (OGeckoHeuHYyIO JICHTY)

&(KOHEUYHBIN BHEIIHUH andaBuT)
&(KOHEUHBIT BHYTPEHHUU




andaBuT)

(6eckoHEUHYIO JICHTY)
&(6eckOoHEUHBIT BHEIITHUM
andasur) &(KOHEUHBIN
BHYTPCHHHUH a(aBuT)

(OeckoHeuHyIO JICHTY)
&(6eckOoHEUHBIT BHEIITHUM
andasur) &(OeCKOHEUHBIH
BHYTPCHHHUH a(aBuT)

(KoHEUHYI0 JICHTY)
&(6eckOoHEUHBIT BHEIITHUM
andasur) &(KOHEUHBIN

BHYTPCHHHUH a(aBUT)

(KOHEUYHYIO JIeHTY) &(KOHEUHBbII
BHEIITHUH aj1()aBHT)
&(OeckoHeUHBIH BHYTPCHHUI
andaBuT)

70 VYkaxurte, Kakas u3 npobema 1MopaHTOBBIX KOPHEH
HepEeYNCICHHBIX MTPo0IeM npo0JIeMa YSKBUBAICHTHOCTH CJIOB
SIBJISICTCSI AITOPUTMHYCCKU 1po0iIeMa OCTaHOBKH
pa3permmoii: Ipo6IeMa Pa3pelInMOCTH JTOTHKH
IpEIMKaTOB
npobiieMa HaX0XKJIEHUs PEeLeHUS
3a7a4l KOMMHUBOSDKEpa
71 KoHBIOHKIMSA 1 AN3BIOHKIHNA B | X & Y = max(X, y),
TPEX3HAYHOM JIOTUKE XV y=min(X,Y);
JlyxaceBru4a BBOZISTCS x &y = min( x, y),
CJIEIYIOIIUM 00pa3oMm: X\ y = max(x, y):
X &y = xxy(mod 3),
X vy =X+ Yy(mod 3);
X&Yy=(xvy)+1lmod?3),
X vy =max(xy);
X &y = min(1, max(x, y)),
X vy =max(1, min( X, y)).
72 Paccmotpum k- 3naunyro (k>2)
noruky [ocra, rae N(Nx)=x 1 I(1x)=x
[UKIMYECKOE OTPUIIAHHE
BBegeHO Kak x=x+1(mod k), a | N(NX)# X u I )=x
orpunanue JlykaceBnda kKak
Nx=k-1-X. Ykaxunre, Kakoe N(Nx)=x n_I(1x) #x
yTBEPXK/IEHHE NCTUHHO: N(NK) = x 1 10K) #x
N(Nx)=(1x)
73 [lycTh 3amana U — HeueTkoe MHOKECTBO, a T (X)

JUHTBUCTUYECKAs TIepeMeHHas,
oIuchIBaeMasi HabOpoM:

(X, T(X),U,G,M),

B KOTOpoM: X — Ha3BaHUE

— 00BIYHOE MHOKECTBO

U — o0bIyHOE MHOXKECTBO, a T(X)
— HEYETKOE MHOYKECTBO

U — HedyeTKoe MHOXeCTBO, a T (X)




JIMHTBUCTUYECKON
IIEPEMEHHO;

T(X) — MHOKECTBO
JMHTBUCTUYECKUX 3HAUECHUN
nepeMeHHOM X;

U — yHuBepcajibHOE
MHO>KECTBO;

G — cHHTaKCHUYECKHUE MpaBuia,
MOPOKIAIOIIE Ha3BaHU
IIEPEMEHHOM, T.€. IIpaBUia
oTpeziesieHUs] CAHTaKCHYEeCKHUX
3HAYCHU;

M — cemaHTHYECKHE MTpaBUIIA,
KOTOpBIE CTaBsAT B
COOTBETCTBUE KaXI0H
HEUYETKON EPEMEHHON ee
cmeicit M(X), T.e.
XapaKTEpUCTHUUECKYIO
bynakuuro s X.

Ykaxute, Kakoe U3
CIIEYIOIINX YTBEPKACHUN
UCTUHHO:

— HEUYCTKOC MHOXKCECTBO

U u T(X) — 0ObIuHBIE MHOXKECTBA

U - 00BIYHOE KOHEYHOE
MHOXecTBO, a T(X) — o0ObuHOE
0ECKOHEUHOE MHOKECTBO

74 VYxkaxwure, kakoil HaumeHsmm | 0O(nxm)
MOPSIIOK (M3 3aITMCaHHBIX ) 0(In(n))
MMEET pa3Mep MPe/CTaBNeHUs | O(m")
fl ?anl\é%g:igﬁ C N BepIMHAMU | () x log,(n))
0(n™)
75 [TpoGiiema BbISICHEHUS SIBJIIETCS AITOPUTMHUYECKH
BBITTOJIHUMOCTH NTPOU3BOJIBHOM | Hepa3pemuMoi
bopMysbl A JTOTUKH He sBusercs NP — monHo#H
BBICKa3bIBaHUI 3agaueit
(mpono3uLMOHAIBHON spiigercs NP — nmonHol 3agaueit
(opMbl), IpeaCTaBICHHOH B ABIISAETCA 3aauei, HE
KOHBIOHKTHBHOW HOPMAJILHOW | mpuHamiexamei kiaaccy NP
dopme: SBJISETCA 3ajadeil, He HMEIOIIeH
pelieHus
76 Yucno paznuuHbIX QyHKImA K- | nxk
3HAYHOU JIOTHKH, 3aBUCSIINX k
OT N IEpEMEHHBIX PAaBHO: n
k n
n
kk
k
nn
77 Paccmorpum K- 3HauHYy0O 9Ta HWMIUIMKAIUs COBIIAJAeT ¢
noruxky Ilocra, rae JM3BIOHKIMEN JIOTHKH
[IEPEMEHHBIE IIPUHUMAIOT Pelixenbaxa

3HAYEHUSA
0,1,....k-1. UMrmmukamnus B
9TOU JIOTUKE BBOJIUTCS

3Ta UMILIMKAIUS COBIIAZAET C
UMIUTMKauen noruku bousapa
9Ta HMINIMKAIUS COBHAJaeT ¢




CJICTYIOIIUM 00pa3oM:

UMIDIHKaen Joruku Kinuan

k-1, ecnu: 9Ta UMIUIMKAIMS COBIIAJAaeT C
0<x<y<k-1, AMILUIHKaLed Joruky I eiituara

X=>Yy= | oTa MMIUIMKanMs COBHANaeT ¢
(k=D —x+y,ecmu: AMILUTHKALIEH JIOTHKU
0<y<x<m-1. JlykaceBuua

[Tycts k=3. O603HaYNM

3nauenus 0,1, u 2 yepes 0,1/2

1 1 COOTBETCTBEHHO. YKaKUTE,

KaKO€ M3 CJICIYIONTUX

YTBEPKJICHUM UCTUHHO:

78 Iycts X[ 06osmauaer n

HaMMEHBIIIEE 1e]I0€ (J , TAKOE, In(n)

910 ( > X. YKaXXuTe, KAKOBO ]Iog(n)[

MHHHUMAJILHOE YHCIIO In(log(n))

CUMBOJIOB HYXHO JISI ]In (n)[

MIPEACTABJICHHS Ynciia N,

3aJIaHHOTO B JICCITUYHOM

CHCTEME CUHCIICHUS:

79 PaccmotpuTe 3apauy o 3a7a4a 0 MHHUMAJIbHOM
MHHHUMAJIEHOM COEIMHEHUU. COCIMHEHNH HMeeT

ano n roponos. HyxHo
COEIMHUTH BCE ropo/ia
TeneOHHOM CBA3BIO TaK,
qT00BI 00IIas INHA
Tese(h)OHHBIX JIMHUH OblIa
MHUHUMabHOU. Ha s13b1ke
TeopuH rpadoB 3Ta 3a1a4a
bopmynupyercs CIeayrIM
oOpa3om. [lan monHbIi rpad ¢
N BepIIMHAMU W N3BECTHA
JUTMHA KaKI0r0o pedpa.
TpeOyeTcst HAlTH OCTOBHBIN
rpa¢ (cBsa3HbIN noarpad 6e3
LIUKJIOB, COAECPIKAILINI BCE
BEPLIMHBI UCXOJHOTO rpada),
MMEIOIIN MUHUMAIbHYIO
JUIUHY, T.€. UMEIOIINH
MUHHUMAJIBHYIO CyMMY pebep.
DTy 3a71a4y MOKHO PEIUTh,
nepebupas Bce OCTOBHBIE
noarpagsl JaHHOTO MOJIHOTO
rpada u BeIOUpas TOT
OCTOBHBIH noarpad), KOTOpbIH
UMeeT MUHUMAIBHYIO JUTHHY.
W3BecTHO, 4TO YMCIIO BCEX
OCTOBHBIX NOJrpa)oB MOTHOTO
rpada pasao N2, Kpome
anropuTMa nepedopa Bcex
OCTOBHBIX OATrpadoB JAHHOTO

OKCIIOHCHIUAJIBHYHO BpPCMCHHYIO
CJIOKHOCTbB

3a7a4a 0 MHUHUMAaJIbHOM
COEIMHEHUU AMEET
MOJMHOMHAIBHYID ~ BPEMEHHYIO
CJIO’KHOCTh

AITOPUTM nepebopa BCEX
OCTOBHBIX MOATPA(OB JTAHHOTO
rpaga WMeeT TOJMHOMHUAIBHYIO
BPEMEHHYIO CJII0)KHOCTh

JKaTHBIN aIrOPUTM nMeeT
JIMHEVHYIO BPEMEHHYIO
CIIOKHOCThH

JKaJHBIA allTOPUTM UMEET
SKCIOHEHIIMAIBHYIO BPEMEHHYIO
CJI0KHOCTb.




rpada ykazaHHYIO 3a/1a9y
MOJKHO PEIINTh TaK
HA3bIBAEMbBIM Ka/ITHBIM
QITOPUTMOM, YHCIIO IIAarOB
kotoporo ects O(nlog(n)).
Vkaxure, Kakoe u3
CIIETYIOIIUX YTBEPKICHUN
UCTUHHO:

80 Vkaxure, Kakoe U3 3agaya sBiasgercs NP moiHoM,
CIICIYIOIINX YTBEPXKICHUMN ecau ona BxoauT B NP u kaxmas
JIOXKHO: 3ajaya 3 NP noimmHOMHAILHO
CBOIUTCSA K HEU
NP  xmacc 3amay  comepkut
3aJ1a4M, KOTOPHIC MOXKHO PEIIUTH
HEJICTCPMUHUPOBAHHBIMU
aIrOpUTMaMH, pPabOTAOINUMU B
TEUCHHE MTOJIMHOMHUAJIEHOTO
BPEMEHH
3amaya  gasiusgercas NP TpynHoH,
ecnn  Kaxnmag 3amaya u3 NP
ITOJIMHOMHUAJIBHO CBOJMTCS K HEH
€CJIM OJHOBPEMEHHO 3agada Zi
MIOJIMHOMUAJIBHO  CBOJUTCS K
3agaue Z2 U Z2 TOJIMHOMHAILHO
CBOAMUTCS K 3ajmade Zi, TO 3aiauu
Z1 u Z TOJIMHOMHAILHO
DKBUBAJIEHTHEI
3a/1a4a UMeeT
IKCITOHCHIHAILHYIO BPEMEHH YO
CJI0KHOCTb, €CJIH XOTS OBl OAUH
W3 aJITOPUTMOB €€ PEIICHHUS
UMEET IKCIIOHEHITUAIBHYIO
BPEMEHHYIO CII0KHOCTb.
81 [TpumMeHuTEe MapKOBCKYIO dccddacha
nozacranoBky ab—dc x copy | ddcdcdcca
abcddacba. dccddddda
dccaaaaaa
dccdccccce
82 [TpuMeHHTE MapKOBCKYIO ddddbddaa
HO/ICTaHOBKY bC—a k croBy aaddacba
abcddacba. abaccccce
acCCcCcCaa
bbbbddaa
83 [Mpumenwure MapKOBCKyIO | aacacaccha
noacradoBky dd—bb k crmosy | abcddacha
abcddacba. abcbbacba
aaaadacbha
abcccacha
84 [TpuMeHHTE MapKOBCKYIO aaaadacha




MOJICTaHOBKY Cbh—d K coBy

acccdacba

abcddacba. abbbbdacba
abcddada
addddacba
85 [TpuMeHHTE MapKOBCKYIO abcdd
nojcranoBky abc— A k cioy | abacha
abcddacba. dacbha
abcba
ddacbha
86 [Tpumenute MapKoBcKyro | abcdda
nojacranoBky cha—A x cioy | abdach
abcddacba. ddacha
aacha
abcd
87 [IpuMeHUTEe MapKOBCKYIO abcddddba
nojcraHoBky dac—acd k abcdacdba
cioBy abcddacba. cddacbabb
ddachaccc
abcdaaaaa
88 [TpuMeHUTE MapKOBCKYIO abcabcab
nojicranoBKy abc— A x cioy | abcab
abcabcabcab. ab
abcab
abcab
89 [IpumeHuTEe MapKOBCKYIO cabcab
noactaHoBky bca—A k cioy | abca
abcabcabcab abcab
ab
bcab
90 [TpumMeHuTEe MapKOBCKYIO cabcab
nojcraHoBKy abca—a k ciosy | abcab
abcabcabcab. bcab
abc
abcab
91 [MpumenwuTe mapkoBckyio | ddcddacha
noacranoBky ab—dd x cmosy | ddcdcdcca
abcddacba. dccddddda
dccaaaaaa
dccdcceccc
92 [TpuMeHHTE MapKOBCKYIO ddddbddaa
noacraHoBky bc—ac k copy | aacddacha
abcddacba. abacccccc
accccccaa
bbbbddaa
93 [MpumenwuTe MapKOBCKyIO | aacacaccha
noacraHoBky dd—aa k cioBy | abcddacha
abcddacba. abcaaacha
aaaadacba
abcccacha
94 [TpumeHnTE MApKOBCKYIO aaaadacba




HO/ICTaHOBKY Ch—a Kk ciioBy acccdacha
abcddacba. abbbbdacba
abcddaaa
addddacba
95 [TpuMeHHTE MapKOBCKYIO abcdd
HOJICTAaHOBKY ab— /1 K CIIOBY abacba
abcddacba. dacbha
abcba
cddacha
96 [Tpumenute mapkoBckyro | bcddch
noacrtaHoBky a—A k ciosy | abdach
abcddacba. ddacha
aacha
abcd
97 [IpuMeHUTEe MapKOBCKYIO abcddddba
nojcranoBky dac—ac k ciosy | abcdacbha
abcddacba. cddacbabb
ddachaccc
abcdaaaaa
98 [TpuMeHUTE MapKOBCKYIO abcabcab
HOJICTaHOBKY DC— A K crioBy abcab
abcabcabcab. aaaab
abcab
abcab
99 [IpumeHuTEe MapKOBCKYIO cabcab
MOJICTAHOBKY Ca—> /A K CIIOBY abca
abcabcabcab abcab
abbbb
bcab
100 [TpuMeHHTE MapKOBCKYIO cabcab
nojcraHoBKy abc—a k copy | abcab
abcabcabcab. bcab
abc
aaaab

2.2 BpinojiHeHWE UHANBUIYATbHBIX (IOMAIIHUX ) 33/IaHH.

Pemienre TUMOBBIX 3aJaHUK 1O BapuaHTaM. 3aJaHHE MPEeAHA3HAYEHO IS
CHUCTEMAaTH3allMM W 3aKPEIUICHUS 3HaHWN OO0ydJaloImuXCs IO OCHOBHBIM pasjeiam
TUCIUTIUIMHBI «MaTteMaTudecKkast JIOTHKAa B TEOPHS alTOPUTMOB).

OcHo6Hble Kpumepuu OYeHKU BbINOJHEHUs UHOUBUOYALbHBIX (OOMAULHUX)
3a0aHULL:

— Ka4eCTBO Y MPAaBHJIBHOCTH PEIICHHBIX 3a/IaHUM;

— COJIepKaHHE U Ka4yeCTBO OTBETOB Ha BOIPOCHI, IOCTABJICHHBIC MIPEIoaBaTeIeM

B XOJI€ 3aIlMThl UHIUBUAYAIbHbBIX (JIOMAIIIHKUX ) 3a1aHUH;



— KayecTBO 0(popMIIeHHs pabOTHI.

OuenuBaembie KommuectBo
Kputepun orieHnBaHus
YMEHUS OayoB
OtHomenue k pabore | Bce MaTepuainsl npecTaBieHbl B YKa3aHHBINA CPOK, HE 1-3
TpeOYIOT JONOJHUTEIHHOTO BPEMEHHU Ha 3aBEPIICHUE U
J0paboTKy
B oTBenenHoe aiis paboThl BpeMs HE YIIOXKHICS, padoTa B 0
CPOK He cllaHa. Bee nelictBus oOyyaromierocs OKa3blBAKOT
Ha ero MoJIHoe Oe3pasnnyue K padbore.
CrniocobHOCTB JIeMOHCTpPHUPYET YMEHHS BBINOJHATH BBIYUCICHUS TIPH 1-3
BBINOJIHATH BBINOJIHEHUH TTOCTABJICHHBIX 337a4. MOXKET COCTaBISATh U
BBIUUCIICHUS U | pealn30BaTh AITOPUTM PELICHUS 110 UCXOAHBIM JaHHBIM.
MOCTPOCHHUS YeTko  BBINOJHSET  BBIYMCICHUS M MOCTPOCHHS
rpaduyecKoro rpagu4ecKkoro mMaTepuara.
Marepuaia He criocoGeH ucmoib30BaTh Jaxke MpocTeIme 0
apupMeTHIECKUEe eHCTBUS IS TIOTy4YeHHUs] KOHKPETHOTO
pe3yabTara. bonbiioe 4ncio omuOoK B BHIYUCICHUSX, B
MOCTPOSHHUH TpadUuecKoro MaTepuaa Tpedyercs
JOCKOHAJIbHAsI TPOBEPKA PE3yJIbTATOB.
YMenue be3 nonomHUTENbHBIX MOSICHEHU (yKa3aHUH) 1-3
UCTIOJIb30BATh WCTIOJB3yeT HaBBIKU M YMEHUS, TOTydeHHBIE TIPU
MOJTyYCHHBIC PaHee W3YYCHHUH MPEIIICCTBYIONNX AUCIUTLINH
3HaHUA U HaBBIKK U1 | He crmocoOeH ucmonb30BaTh 3HAHUS IPU PEIICHUH 3a/1a9 0
pereHusI pa3ienoB CMEKHBIX JTUCIUILIHH
KOHKPETHBIX 3a/1a4
Odopmnenne pabotel | Bece Matepuansl, pacyeTsl, OCTpOEHHs 0(OPMIIEHBI 1-3
COTJIACHO TIPUHSATHIM TPEOOBAaHUAM U IEMOHCTPUPYIOT
TpeOyeMblii TpoecCHOHATIN3M.
Pabota oopmiieHa B BbICIIEH CTETIEHU HEOPEKHO. 0
JleMOHCTpHUpYyeMble BEIYUCIEHHS U TIOCTPOCHHUS TIPOCTO
HE MOTYT HE MPUBECTH K JOMOJHUTEIHHBIM OIMOKaM
VYMmeHue otBevath Ha | ['paMOTHO OTBeYaeT Ha MOCTaBJIEHHBIE BONIPOCHI, 1-3
BOTIPOCHI, JIeTIaTh 00OCHOBBIBAET JICHCTBUS, HCITONB3YS
BBIBO/IbI, poeCCHOHATILHYIO JIEKCUKY. MokeT 000CHOBATh CBOIO
MOJIb30BATHCS TOUKY 110 poOsieMe. YeTKO BUJIUT LEJb U PE3YINIbTaT.
npodeccuonanbHoi u | [Toka3piBaeT He3HAHUE NIPEIMETa IPU OTBETE Ha 0
o0111el JIEKCUKOM ITPU | BOMPOCHI, HU3KUI MHTEIICKT, Y3KUH KPyro3op,
craye (3amure) OrpaHUYEHHBIN CIIOBapHBIH 3amac. YeTko BeIpaskeHHas
HEYBEPEHHOCTh B OTBETAaX M JICHCTBHUSX.
NUTOI'O: 0-15
TunoBoe HHIKMBHYATbHOE (JOMAIIIHEE) 3aJaHNUE.
1. 3anucath TPUBEICHHOE BBICKAa3bIBAHUE B BHUAC (POPMYJIBI JIOTUKH

BBICKa3bIBaHUH. J[J151 mosTydeHHON (DOPMYITBI COCTABhTE TAOIHITy HCTUHHOCTH.

2. Yopoctuts (popMyiny JIOTMKH BBICKa3bIBAHWM, HCHOJb3Ysl OCHOBHbBIE

PaBHOCUJIBHOCTH MEXKIY (hOpMyJIaMHu.




3. CocTraBuTh TIporpamMmy HaxoOXXJeHHUs C.K.H.(). Ha JTI0OOM H3BECTHOM BaM
QITOPUTMUYECKOM SI3bIKE M HAWTH C.K.H.Q. g 3agaHHONH OylieBOM (PYHKIIHH.

[IpoBepuTh  MOJMY4YEHHBIH  pe3yJabTaT, MOCTPOUB  C.K.H.).  PaBHOCHUIBHBIMU

npeoOpa30BaHUsAM.
4. MeTtonoM pe3osronuil BEIICHUTE, MCTUHHO JIM IPUBEAEHHOE YTBEPKICHHUE.
S. 3anucath NpeIoKeHUe B BUJIE (OPMYJIbl JJOTUKHU IIPEIUKATOB.
6. [IpuBecTu npuMep UHTEPIIPETALINH, AJIs1 KOTOPOl JaHHast popmyra
UCTUHHA.
7. [lonmyunTs mnpeaBapeHHblE HOpMalbHble (OPMBI U  CKOJIEMOBCKHUE

cTaHAapTHbIE (OPMBI AJI JaHHBIX (HOPMYJI.

8. 3anucath MNPEAJIOKEHUS B BHJAE COOTHOIICHHM (OpMyN JIOTHKH
peauKaToB. MeToOoM pe30JIIOIui BBISCHUTH, OyJEeT JM 3aKJII0YEHUE JIOTHUUYECKUM
CJIEICTBHEM M3 MOCHUIOK. [IpoieMOHCTpHpOBaTh Pe3ysbTaT C MOMOIIBIO JUArpaMm
Ditnepa-BenHa.

9. IlocTpouTh HOPMaAJIBHBIA ANTOPUTM JII TIPEOOPa30BaHUs ClI0OBAa P B CIIOBO
Q, npu yClOBHH, YTO B KakaoW mnojactaHoBke Pj—(e)Qj anmroputma 4mcio OyKB
YIOBIICTBOPSIET HEPABCHCTRY: | Pj | < n, | Qj | < n, rae N=2+[N](mod 3), 3meck N -
Bai HoMep B criucke rpynmnsl, a [N](mod 3) o3nagaer yucio N mo Motyito TpH.

10. [Toctpouts Mamuny ThropuHra, KoTOpas OyJIeT CUUTATh 3allMCaHHbIE
noApsia (0€3 MPOMmyCKOB) €AUHUIIBI (MX YHCIIO HE MPEBOCXOIUT N) U 3aIHUIIET WX YUCIIO0
B CHCTeMe cuMclieHus ¢ ocHoBanueM N +1, 3mece N=3+[N](mod 13) u N=(Bam
HOMEp B CIHCKE IPYIIbI)+(HOMEp Ballei TPyIIIbI).

11. BobisicHUTb, paBHOCHIIBHBI JIM TpUBEACHHBIE (GOPMYJIbl B TPEX3HAUHON
noruke JlykaceBuya. CrmenaTh 3TO C MOMOIIBIO pa3pabOTaHHONW BaMu MPOTrpaMMBbl Ha
T000M U3BECTHOM BaM aJITOPUTMUYECKOM SI3BIKE.

12.  Ilyctb HeueTkue MHOXeCTBa A*, B* u C* onpeneseHsl HA YHUBEPCATHLHOM

mHOkecTBe U={X: 0 <X <10} pyHKIIUAME IPUHAICHKHOCTH:

1 1 1/2 1 2
lpx(X)=—"77, Ilpe(X)=| ————— 2 les(X) = | —————— k]
K ) = oo M8 (1+0,02m‘) > Mo () (1+0,02m‘) |



snech N=1+[N](mod 25) m N =(Bam HOMep B cmmcke TpyIIbI)+(HOMEp Bamien
rpynnsl).  [loctpouts (B aHanmuTUdeckoM BuIAE H  rpaduueckoM) (QyHKIHUU
IPUHAJUIEKHOCTHU JJI1 HEYETKUX NOJMHOKECTB, YKa3aHHBIX JIJIsl BAIIETO BapUaHTA.

HDMMQD eapuarnma

1 A moctatouno s B, a B Heooxoaumo mist C u A, Ho A He >xkBuBJIeHTHO C.
2 A&CVA&D&—-CVA&—-C\VD&B&—-D\B&A&—-C&D \B\BVB&B&A&—B.
3. A&CVA&B&—C.

4. A=(B=C), B\CVA F(A=C)\B.

5 Bce 4 cyts He B, a HEKoTOpBIE B cyTh C, KpOME TOT0, CYyIIECTBYIOT A,
takue, 9to C.

6. X AP(X,y) = VXP(X,X).

7. A= vXIYP(X,y)= VXP(x,X), B=3X YYP(X,y) =7y VP (y,X).

8. Hu onno C ne ectb D. Bee 4 cyts D. Bee B cyts C. CrnennoBarenbHo, Bce
B He ectb A.

9. P=aabc, Q=aabccdab.

10. Cwmotpu ycnoBus 3a/1auu.

11.  ((NX)=(Ny))&z, (y=X)&z.
12.  A*B*, A*CLC*, 4* N(B*UC¥).



2.3 BrinosniHeHHnEe KOHTPOJIBHOM paboOThI

Howmep 3agaumn Kpurepuu onenuBanust Kon-Bo 6amios
3amaga pemieHa BEPHO, IMOJIYYEH 3
Nol, No2, No3, Ned4, No5, No6, Ne7, No§ | mpaBUIIbHBINA OTBET
3ajaua pelieHa BepHo, JOIYIIeHA HE 2
rpy0Oas omuoOKa, Moy4eH He BEPHBIH
OTBET
3anava pelieHa He BEpHO, OTBET HE 0
MOJIy4eH

BapuaHThl KOHTPOJIBHON PaOOTHI.

Bapuant Nel

1. Ypoctutb GpopMyily JIOTUKH BBICKa3bIBAHUHM, UCIIOJIb3Ysl OCHOBHBIE
PaBHOCUIILHOCTH MEXIYy (popMyIamu:

(AVB\VC) & (TAVBVAVC) & (A&BVC&D VA& IB) & (DvB) v B&C&1C

2. J1nst 3agaHHOM OyneBor (QYHKIIMHU MOCTPOUTH C.K.H.(). pPABHOCUILHBIMU
npeodpazoBanusmu: A—=(CVA) =B

3. MeTooM pe30stoLuii BISICHUTh, ICTUHHO JIM IPUBEACHHOE YTBEPKICHHE.
Pemmuts 5Ty 3amady, HCTIOIB3YsI IBa METO/Ia U3 CIECAYIOIINUX: METO] HCUEPIIaHUs
YPOBHSI, CTPATETHUIO BBIYEPKUBAHMUSL, JTOK-PE30IOIMIO ¥ TaOIUYHBIA METO
(mocnenHuM A cilydas, €ClM 3aJJaHHOE MHOKECTBO SIBJISIETCS MHOXKECTBOM
XOpHOBCKUX nu3bioHKTOB): C =(AVC), D=(B\C) EAVB

4. 3anrcath MpeayoKeHNe B BUAE (YOPMYIIBI JIOTUKH MPEAUKATOB.

Korna ue Bce A cyThb He B B, a HekoTopsie B cyTh B C, Torna He cymecTByeT A,
TakuXx, 4To He B.

5. [lomyunTs NpeaBapeHHBIE HOPMAJIbHBIE (DOPMBI M CKOJIEMOBCKHE CTaHIaPTHBIE
dbopMmBbI 1)1 TaHHBIX HOPMYIT:

A=Vx3yP(x,f(y)) =3xP(x,x), B=VyaxQ(x,f(y)) =3yVxP(y,x).

6. 3anucaTh NpeIoKEHHsI B BUJI€ COOTHOLICHUH POPMYJI IOTUKH MPEIUKATOB.
MeTon0oM pe30Tonnii BEISICHUTD, OYIET JIK 3aKII0UeHUE IOTHIECKUM CIICICTBHEM

H3 IIOCBIIOK.




Hu onno C ue ects D. Bee 4 cyts D. Hexotopsie B cyts C.
CrnenoBatenbHO, Bce B cyTh A
7. ITocTponTh HOPMAJILHBIN ANTOPUTM JIJIs1 IpeoOpazoBaHus ciosa P B cioBo Q,
IIPY YCJIOBUH, UYTO B KaXKI0W mojcTaHoBKe P; —(@)Q; anroputMa 4mucio OykB
yIOBJETBOPAET HepaBeHCTBY | Pj [< N, | Qi [<n, rae n= 3.
P=abbd, Q=abbccdacad
8. [TocTpouTs Mamunuy TrropuHTa U151 MpeodpazoBanus cioBa P B cioBo Q.

P=abb, Q=abbcbac.

Bapuant Ne2

1. YopocTtuts popmyity JOIMKU BbICKa3bIBAaHU, UCIIOIb3Ys] OCHOBHBIE
PaBHOCUJIBHOCTU MEXAY (popMysiaMu:

(AVIB) &(1A&DvB&DVIAVIDVB& D) &(AvC) vC&1C&D

2. Jlns 3amanHON OyseBoi (PyHKIIMK MMOCTPOUTH C.K.H.(. paBHOCHIEHBIMH
npeoOpazoBanusimu: A& 1C=B&C

3. MeTooM pe30stoLnii BBISICHUTh, ICTUHHO JIM IPUBEAECHHOE YTBEPKICHHE.
PemuTs 3Ty 3a/1a4uy, HCIIOIB3YS ABA METO/IA U3 CIEAYIOIIMX: METO HCUEPIIaHUs
YPOBHSI, CTPATErHI0 BEIYEPKUBAHUS, JIOK-PE30JIOLMIO U TAOJUYHBIA METOA

(HOCJ'ICI[HI/Iﬁ It Ciydas, €CJIIK 3aJaHHOC MHOJKCCTBO ABJIICTCA MHOXKCCTBOM

XOpHOBCKMX Mu3bIOHKTOB): AVB, C=B,B=A, A=CEB&C&A

4. 3anucaTh IPeIIOKeHHE B BUAEC (POPMYJIBI JIOTHKU MTPEAUKATOB.

Ecmu Bc€ A cytb B, a Hekotopsie C cyTb B, To HekoTopeie C cyTh He A nin B.

5. [MomyunTs NpeaBapeHHbIE HOpMaJIbHbIE (POPMBI M CKOJIEMOBCKHE CTaHIapTHbHIE
dbopMBbI 1)1 TaHHBIX HOPMYIT:

A=3z3yVxQ(y,x,z) =VxP(a,x), B=Vx3yP(x,y) =3yVxP(x,y).

6. 3anucaTh NpeIoKEHUs B BUAEC COOTHOLIEHUN (DOPMYJI JIOTHUKU MPEAUKATOB.
MeTonoM pe30tonuil BISICHUTE, OYAET JIM 3aKII0YEHUE JIOTHUYECKUM CIIEICTBUEM

N3 IIOCBIIOK.



Bcee D cyts He E. Bee C cyts A. Hu ogno B He ectb D. Bee E cyTs A.
CrnepnoBarenbHO, HEKOTOpBIE A cyTh D.

7. IlocTpouTh HOpMANBHBIN AITOPUTM sl TpeoOpazoBanus ciaosa P B cioso Q,
IIPY YCJIOBHUH, UYTO B KaXKI0W mojcTaHoBKe P; —(@)Q; anroputMa 4mucio OykB
yIOBJIETBOPsAET HepaBeHCTBY | Pj [< N, | Qi [<n, rae n= 3.

P=caa, Q=caabccabcdd

8. [Toctpouts MammHy TrropuHra 11 MpeodpazoBanms ciioBa P B cioBo Q.

P=ddc, Q=ddcccdab.

Bapuant Ne3

1. Yopoctuth Gpopmysy JJIOTMKH BbICKAa3bIBAHUM, UCIIOIB3YSI OCHOBHBIC
PAaBHOCUJIBHOCTH MEXY (OpMyJIaMHu:

(BVIC) & (BVD) & (CvB) &(1BvD) v ID&AVB&A&TAVA&D

2. J1nst 3agaHHOM OylieBor (GyHKIIMM MOCTPOUTH C.K.H.(). pPABHOCUILHBIMU
npeoOpazoBanusamu: AvC=(A=B)

3. MeTomoM pe30TroIuii BEISICHUTh, ICTUHHO JIM TIPUBEJACHHOE YTBEPIKICHNE.
Pemute 3Ty 3aauy, UCTIOIB3YS ABA METO/IAa U3 CIEAYIONINX: METO] HCUEPIIaHUs
YPOBHSI, CTPATETHIO BEIYEPKUBAHUS, JTOK-PE30JIOINIO U TAOTUYHBIA METO/
(mocnemHui AT Citydasi, €CJIM 3aJJaHHO€ MHOKECTBO SIBJIIETCS MHOKECTBOM

XOpPHOBCKUX Mu3bioHKTOB): AVvB, A=B, B=(C=1D), A=DE1(A&C)

4. 3anucaTh IPeIIOKeHHE B BUAEC (POPMYIIBI JIOTHKU MTPEAUKATOB.

Korna ne Bce D cyTh B, a Hu ogHo A He ectb C, Toraa Hekotopsie B He ecTh C.

5. [lonyunTts peaABapeHHbIE HOpMaIbHbIE (POPMBI U CKOJIEMOBCKHUE CTaHIaPTHBIE
dbopMmBbI 1)1 TaHHBIX (HOPMYIT:

A=VxQ(a,f(x,y)) =Vx3ayP(x,y), B=3x3yP(x,y) =3yVxP(y,x).

6. 3anucaTh NpeIOKEHUS B BUIE COOTHOIIEHUN (HOPMYJI JIOTHKHU MTPEIUKATOB.
MeTto0M pe30IOLUA BBISICHUTD, OyIET JIM 3aKJIIOUCHHUE JIOTUYECKUM CIIEACTBUEM
13 TTOCBUIOK.

Bce C cyte D. Hekotopsie A cyte D. Bee ve B cyts C. CnienoBarenbHo, Bee
B ects A.



7. ITocTponTh HOPMAJTLHBIN ANTOPHUTM JIJIs1 IpeoOpa3oBanus ciosa P B cioso Q,
IIPY YCJIOBHUH, UYTO B KaXKI0W mojcTaHoBKe P; —(@)Q; anropuT™ma 9mucio OykB
yIOBJETBOPsAET HepaBeHCTBY | Pj [< N, | Qi [<n, rae n= 3.

P=ccad, Q=ccaadcacdabcdd.
8. I[Toctpouts MamHy TrropuHTra 1115 IpeodpazoBanus cyioBa P B cioro Q.

P=cab, Q=cabccdcc.



3. OueHOYHBIE CpeACTBA IS MPOBEACHHUS MPOMEKYTOUHOTO KOHTPOJIS

(mMpOMEXYyTOYHOM aTTECTaLN )

Cemectp Bun Buj KOHTPOIBLHOTO MEPOTIPUATHUS bamibHbIe
MIPOMEKYTOUYHOM OLCHKHU
aTTecTaluu
3 3auer TecroBbie 3a1anus 0-20

KommexcHoe 3amanue (Bompoc, npakruueckoe | 0-30

3amanue (3a1aya))

3.1. TecroBbie 3aaHusd

TectoBBIC 3aJaHusA HpOMG)KYTO‘-IHOﬁ arTcCTalluu IIPpCACTAaBIIAIOT coOoi

COBOKYITHOCTH TECTOBBIX BOITPOCOB TEKYIETO KOHTPOJIS.
3.2 KomriekcHoe 3aanue (ouer)

bunersl 3adera paBHOLIEHHBI IO TPYAHOCTH, OJWHAKOBBI IO CTPYKTYpE,
napajyielbHbl [0 PACIOJOXKEHUIO 3aJaHuil. B Ounere oauH Bompoc U

NpaKkTHYeCKOe 3aaHue (3a1a4a).

3.2.1 Bompocsl Ha 3a4eTe/3K3aMeHe

Ne Tun Bompoca Bormpoc

n/n

1 Teopernueckuit | Ponb MaTemMaTn4yeckoi JIOTMKU U TEOPUHU aJlTOPUTMOB IpU pazpaboTke
Y DKCIUTYaTallud TEXHUUYECKUX CHCTEM.

2 Onepanny Haj BHICKAa3bIBAHUSMH.

3 PaBHOCHIIbHBIE TpeoOpa3oBaHMsl MPONO3ULMOHAIBHBIX (opM (popMmyn

JIOTHUKH BBICKaSBIBaHHﬁ), OCHOBHBIC COOTHOIICHUA.

4 DJieMEeHTapHble CYMMbI U IPOU3BEICHUSI.

5 Hopwmainbnbie Gopmbl. ATTOPUTMBI HAXOXKACHHUS HOPMAIbHBIX (OPM.

6 CoBepilieHHbIe HOpMaJibHbIE (YOPMbI. AJITOPUTMBI MX HAXO0XKJICHUS.

7 BrrsicHenne 0611e3HaanMocTy pono3uiimonanbHoi popmel mo K.H.D.

8 [TonsiTus mpeAMKaTa U KBAaHTOPOB.

9 @DopMyIIbl JIOTUKU IPEJUKATOB.

10 WNurtepnperamus. Moens.

11 Jlormuecku oOuie3HaunMble (OpMyIibl. BEIMOIHUMBIE U paBHOCUIIbHBIE
(bopMyIbI.

12 [TpaBuiia nepeHeceHus: OTpUIIAHMS Yepe3 KBAaHTOPHI.

13 ITpaBuiia nepecTaHOBKU KBAaHTOPOB.

14 IIpaBuna neperMeHOBaHUs CBSI3aHHBIX IEPEMEHHBIX.

15 [IpenBapennas HopmanbHast ¢opma. [IpaBuna BbIHECEHHS] KBAaHTOPOB




3a CKOOKH.

16 Jlornueckoe crnenctBue W mpodOiieMa  ACAYKIMH B JIOTHKE
BBICKA3bIBAaHUU.

17 MetoJ pe30toIui B JIOTUKE BhICKAa3bIBAHUM.

18 MeTo HaChIIEHUS] YPOBHSI.

19 Crparerus BbIYEpPKHBAHUS.

20 Jlok-pe3osrorusi.

21 XOPHOBCKHE JTU3BIOHKTHI. MeTO 1 pe30JIIOIUI B JIOTUKE IPEAUKATOB.

22 CxosiemoBcKas (hopma. AJTOpUTM MOTYYEHUS CKOJIEMOBCKOW ()OPMBEI.

23 [ToncranoBKa, KOMIIO3MIUSI IOJCTAHOBOK, YHU(UKATOp. AJNTOPHUTM
YHUDUKAIUH.

24 3amanne  (QOpMaTIbHBIX AKCHOMATHYECKHX TEOPHH  (JIOTHUECKUX
HCYHUCIICHHH ).

25 CBoiicTBa (hOpMaIbHBIX AKCHOMATUYECKUX TEOPHUH.

26 3aganue HMCYNCIICHHS BBICKA3bIBAaHUMH, ero CBOMCTBA
(HETIPOTUBOPEUNBOCTb, MOJHOTA, PA3PEIINMOCTb).

27 3ajaHre WCYUCIICHUS TMPEIUKATOB NEPBOrO IMOPSAKA, €ro CBOWCTBO
HEMPOTUBOPEUNBOCTH.

28 Tpéx3HauHbIE JIOTUKH.

29 MHoOro3Ha4HbIe JTOTUKH.

30 [ToHsTHE HEYETKOTO MHOXKECTBA. HedeTkue JIoruku.

31 MonanbHast noruka. TemnopalibHas JOTHKA.

32 HopwMmanbHblil alropuT™, 3a/1aHue, Onepainu, IpUMepBhl.

33 Mamuna TrropuHra, 3aanue, IpuMepsbl.

34 CBs13b Mex 1y MammHaMu ThIOpUHTa M HOPMaJIbHBIMU QJITOPUTMAaMH.

35 [TprMepbl arOpUTMHYECKH HEPa3pEIIMMbIX POOIeM.

36 I TpUMUTHBHO-PEKYPCUBHBIE M 00LIIEPEKYPCUBHBIE (PYHKIIMH.

37 IloHsITHE O CIIOKHOCTH BBIYMCIICHU.

38 BpemeHHas cl10’KHOCTh BBIYMCICHUH (aJIropuTMa).

39 Kmaccel 3amau P u NP.

40 ITpumepsl NP - nonHbIx 3a1a4.

41 Krnacc E.

42 [TpuMeHeHne METOI0OB MAaTEMaTHYECKOW JIOTUKH TIPU MTPOSKTUPOBAHUN
TEXHUYECKUX CHCTEM.

3.2.2 IlpakTnueckoe 3aanue (3a1aya)

1. Yopoctuth popMyily JIOTUKU BBICKa3bIBAHUM, UCTIOIB3YsI OCHOBHBIC

paBHOCHIBHOCTH Mex1y popmyrami: (AvBv A& IB) & (BvCvB&D) & | (AvD)

&B& IAVB&A& B.

2. Jns dopmynsl A& IBv C 3amucars PaBHOCWIBbHYIO (hOpMYITY,

COIEPIKAIIYIO TOIBKO CBSI3KH | H =>.

3. Haiitu k.H.¢. st ynkun (A=B)vB&A.




4, MGTOI[OM pe3om0u1/1171 BBISICHUTD BBIIIOJIHUMO WJIM HET CJICAYIOIICC

MHOYKECTBO TU3BIOHKTOB: {—| R, PvRVS, 1PvS , ] S}

5. Iony4uTs npeaBapeHHbIC HOPMATIbHBIC (POPMBI H CKOJIEMOBCKHE
cTaHAapTHbIE POpPMBI 1 3a1aHHbIX popmy:  A=VXP(x,a) = JyVXP(y,X),
B=Vx3yP(f(x,y),y) =3yVXxP(y,x).

6. 3anucarh NpeIoKEHUS B BUJI€ COOTHOIICHUI (hOpMYIT TIOTUKHU
MPEIUKATOB. METOIOM PE30IONNN BBISICHUTD, OY/IET JIH 3aKITI0UYEHNE JTJOTHICCKAM
CJIEICTBUEM M3 NOCHUIOK. [IpoeMOHCTpUpPOBATh PE3YABTAT C TOMOUIBIO IHArPAMM

Ditnepa-Benna.

Hu onno C ne ectb D. Bee 4 cytb D. Hekoprie B cyts C. CrienoBaTenbHO,

Bce B He ecTh A.

7. HaitTu pe3ynbTaT IPUMEHEHHUSI HOPMAJIbHOTO aJrOPUTMA:

ab > c
bb —» ed K cioBy P=ababcba.
cc > b

8. Tloctpouts mammny Trropunra ajst mpeoOpa3oBanus cioBa P B ciioBo Q:

P=aabd, Q=aabdcdab.

9. Yrpoctuth GopMyIly JIOTUKU BHICKa3bIBAHUH, UCTIONIB3Ysl OCHOBHBIC

PABHOCHIJIBHOCTH MEXAY (pOpMyIaMu.
(AVC) & (Dv (IA&IC)) v ( ID&|A) v (AVC) & ( ICv ID) VB&A& IA.

10. I[ToctpouB c.k.H.(}. ¥ C.A.H.p. PaBHOCWIBHBIMHU MPEOOPA3OBAHUSIMH.
A= (B=C)

11. MeTogom pe30JIiolnii BIICHUTh, UICTUHHO JIU NIPUBEACHHOE
yTBepkaeHuE. PemuTh 3Ty 3a7a4y, UCIIOJIB3Ys JBA METOJA U3 CIEAYIOMIMNX: METO/I

WCYEPIIaHNsl YPOBHS, CTPATETHIO BEIYEPKUBAHUS, JIOK-PE3OJTIOINIO U TAOJIUIHBIN



MECTO (HOCJ'IGI[HHIZ IJ Cliy4dast, €CJIN 3aIaHHOC MHOKCCTBO ABJISACTCA

MHOKECTBOM XOPHOBCKHUX JIU3BIOHKTOB).
A, B=C, D=C, Bv (A=D)EC

12. 3anmcath npeioxkeHne B BuIe GOPMYITbI IOTUKHU TPEIAKATOB.
Ecnu Bce 4 cyTth He B. Hekotopseie C cyTh B, Torna Hekotopbie C cyTh A.

13. IlonyuuTs npeaBapeHHbIe HOpMaIbHbIE (POPMBI U CKOJIEMOBCKHE

CTaHJIAPTHBIE (POPMBI JUI JAHHBIX (POPMYII.
A=3yVxR(x,b,y)=VxP(a,x), B=3z3yVvxQ(y,x,z) =Vx3yP(x,y).

14. 3anucath NpeIoKEHUS B BUJI€ COOTHOIICHUH (hOpMYIT IOTUKHU
MpeauKaToB. MeTo10M PE30JIIOIUI BBIICHUTH, OYJIET JIU 3aKII0YEHUE JIOTHYECKUM
CJIEICTBUEM M3 MOCBHUIOK. [IpoIeMOHCTpHpOBATh pe3ybTaT C MOMOIIBIO AUATPaMM

DOintepa-BenHa.

Hexotoprie C ecth D. Bee 4 cyts He D. Bee B cyts C. CnenoBatensHo Bce B
cyTh C.

15. TlocTpouTh HOPMATBHBIN ATOPUTM I peoOpa3oBanHus ciioBa P B
cioBo Q, mpu ycioBuM, YTO B KaXK10M mojicTaHOBKe P —(0)Q; anropurma uncio
OykB yaoBieTBopsieT HepaBeHCTBY | Pi [< N, | Qi |[< n, rae n=2+[N](mod 3), 3xecs N

- Ban1 HoMmep B criicke rpymimsl, a [N](mod 3) o3navaer uncio N o MOIyIIr0 TpH.
P=aab, Q=aabccabcdd.

16. Iloctpouts MammHy TrropuHra ajis npeodpaszoBanus ciioBa P B c10BO

Q.
P=abc, Q=abccdab.

17. Yupoctuts HopMyIly JJOTUKH BHICKAa3bIBAHUMN, UCIIOIb3YsI OCHOBHbBIE

PaBHOCUIIBHOCTH MEXKIY (POpMYIIaMH.

(IA& IDvB& D) & (AVC) vB&A& Bv (AvIC) & ( JA&DVB&D).



18. Haiitu c.x.H.¢. 1151 3a1aHHOM OyneBOoi (yHKIIMH UCIIONb3YS METO.T

PAaBHOCHIIbHBIX IpeobpasoBanuit: (A= IC) VA&B&C.

19. Meto0M pe30ItoLHi BEIICHUTh, ICTUHHO JIU MPUBEACHHOE
YTBEPXKICHHUE.

AvB, A=C, B=D, D=C FA&C.

20. ITomyuyuTs npeaBapeHHbIE HOPMAJIbHBIE (POPMBI U CKOJIEMOBCKHE
CTaHJIApPTHBIE (POPMBI JUIsL JAaHHBIX (POPMYJI.

A=Vx3yP(x,f(x,y)) =VxP(a,x), B=Vx3yQ(f(x,a),y) =3yVxP(y,x).

Kpumepuu oyenueanus

CyMMapHO OIICHMBAIOTCS OTBET HA BOIPOC W BBIMOJIHEHUE MPAKTHYECKOTO
3amanus. OTBET JOJKEH OBbITh pa3BEpPHYTHIM, MOJHBIM. [IpaBUIIbHBIN OTBET Ha
BOIIPOC OIICHUBAETCS 0 15 0aJJTOB B 3aBUCUMOCTH OT MOJIHOTHI OTBETA.

OneHuBaeTcsl MOJHOTA PACKPBITUS Marepuaia; JIOTUYHOCTh H3JI0KEHUs
MaTepuana, YMEHHE WUIIOCTPUPOBaTh KOHKPETHBIMU IpUMEpaMH; 3HAHUE
dbopmyll, TEPMHHOJIOTMH, OOO3HAYEHUM; WCMHOJIb30BaHUE MpodeccCuoHaIbLHON
TEPMUHOJIOTHH; JIEMOHCTPALIHS YCBOEHHOTO paHee Marepuania,

CaMOCTOATCIIbBHOCTD B U3JIOKCHUH MaTCpHalia.

IIpumep bannbHOU cucmemvl OYeHUBAHUSL B0NPOCOSE.

KomnuuectBo

Kpurepun oneHuBanus
0asIoB

— TIOJTHO PacKpPBITO COAEPIKaHUE MaTepraa;

— MaTepua U3JI0KEeH rPaMOTHO, B OIPEJIeIEHHON JIOTHYECKOM
MOCJIEIOBATEIBHOCTH;

— MPOJIEMOHCTPUPOBAHO CUCTEMHOE U ITyOOKOe 3HaHHE MaTepHuaa;

— TOYHO HUCTOJIB3YETCS] TEPMHHOJIOTHS;

— MOKa3aHO YMEHUE WIUTIOCTPUPOBATH TEOPETHUECKUE TTOJI0KEHUS
KOHKPETHBIMHU TIPIMEPaMH, IPUMEHSTh UX B HOBOH CHUTYAIIHH;

— MPOJIEMOHCTPUPOBAHO YCBOCHUE paHEe N3YUEHHBIX COIMYTCTBYIOIINX
BOIIPOCOB;

— OTBET JJaH CaMOCTOSATENbHO, 0€3 HaBOASAIINX BOIIPOCOB;

— MPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH TBOPUECKH MIPUMEHSTH 3HAHHE TEOPHU
K PELIeHUIO PO ECCUOHATIBHBIX 3aa4;

— JIOTIYIIIEHBI OJTHA-/[BE HETOYHOCTH TPU OCBEIIEHIH BTOPOCTEIICHHBIX
BOIIPOCOB, KOTOPBIE MCITPABIISIOTCS 110 3aMEYaHHIO;
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— BOIPOCHI U3JIAralOTCsl CHCTEMATU3UPOBAHO U MOCJII0BATEIIBHO; 8-11




— IPOJAEMOHCTPHUPOBAHO YMEHHUE aHAIM3UPOBATh MaTepHall, OJJHAKO HE BCe
BBIBOJIBI HOCSIT apT'YMEHTHUPOBAHHBIN U JJOKa3aTENbHBIN XapaKkTep;

— IPOJAEMOHCTPUPOBAHO YCBOCHHE OCHOBHOM JIUTEPATYPHI;

— OTBET YZIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUIO HA MAKCUMAaJIbHYIO OLIEHKY,
HO IIPH 3TOM MMEET OJIMH U3 HEJAOCTATKOB: B U3JI0KEHHUH JIOMYIIECHbI
HeOopIIe TpoOebl, He HCKa3UBILINE COIEPKaHNE OTBETA; IOMYIIECHBI OJIUH-
JIBa HeJloueTa

IIPU OCBEIIEHUH OCHOBHOT'O COJIEPKaHUs OTBETA, UCIIPABICHHBIE T10
3aMEYaHHIO MPEero1aBaTes;

— JIOTYILEHBI OMOKa WK OoJiee ABYX HE0YETOB MPH OCBELICHUN
BTOPOCTETIEHHBIX BOIPOCOB, KOTOPBIE JIETKO UCIPABIISIOTCS MO 3aMEUaHUIO0
IpenojaBaTess;

— HEMOJIHO WM HENOCIEA0BATEIbHO PACKPBITO CONEPKaHNE MaTepUaa, HO
NOKa3aHo 00IIee MOHMMAaHUE BOIIPOCa U IMPOIEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JUI JAJIBHEUIIET0 YCBOCHHUS MaTEpUaIIa;

— YCBOEHBI OCHOBHBIE KaTErOPUU 10 pACCMAaTPUBAEMOMY U JIOIIOJIHUTEIIBHBIM
BOIIpOCaM,;

— UMEJINCh 3aTPYAHEHMS UM JOIYLIEHbI OIIMOKHY B ONpeAEICHUH TOHATUH,
MCII0JIb30BaHUU TEPMUHOJIOTUH, UCIIPABJICHHBIE M0CIIE HECKOIBKUX
HaBOJSIUX OTBETOB;

— HEIOJIHOE 3HAaHUE TEOPETUYECKOro MaTepraa, 00yJaroIuics He MOXKeT
IIPUMEHUTH TEOPHIO B HOBOW CUTYallUH;

— IPOAEMOHCTPUPOBAHO YCBOEHUE OCHOBHOM JINTEPATYPBHI;

— HE PAaCKPBITO OCHOBHOE COZIep )KaHue Y4eOHOTro Marepuaia Jiu0o oTKa3 oT
OTBETA;

— 00HapyXEHO HE3HAHWE MM HEMTOHUMaHKEe OOJbIIeH Wi Hanbosiee BaKHOU
4acTH y4eOHOTrO MaTepuaa,

— JIONyIIEHBI OMUOKU B ONPEACIICHUY TIOHATHH, PU MCIIOTH30BAHUH
TEPMHHOJIOTHH, HEKOTOPBIE HE UCTIPABICHBI TOCTE HECKOIBKUX HABOISIIINX
BOTIPOCOB.
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-OTBCT HC ITOJYUCH.

IIpumep b6annvbHOU cucmemvl OYEeHUBAHUSL NPAKMUYECKUX 3A0AHUL.

Kpurepuu oneHnBanus

KonnuectBo
OaJUIOB

3aaHue BBIOJHEHO MOJHOCTHIO, HallIeH MPaBUIIbHBIN OTBET.

Hcnons30BaHbl  (OPMYJIBI, BBIYHCICHUS CACIAHBI  IOCIEIOBATEIILHO TIO
dopmynam. ['padpuueckuii wmarepuan (npu HEOOXOIUMOCTH) TOCTPOEH
MIPABIIILHO.
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