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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 W3YYEHHUS JUCLUIUIMHBI
(MOzysl) ¥ MO3BOJISIET OLIEHUTh YPOBEHB M KAYECTBO €€ OCBOCHHUS 00YYaIOIUMHUCS.

KOMIUJIEKT ~OLEHOYHBIX MAaTepUaloB MPEACTABISIET CO00Ml COBOKYITHOCTH
OLICHOYHBIX CPEACTB (KOMIUIEKC 3aJaHHMM PA3JIMYHOIO TUIA C KIIOYaMHU MPaBUIIbHBIX
OTBETOB, BKJIOYasi KPUTEPHH OLEHKH), MCHOJb3YEMBIX MPHU MPOBEIECHUU OLICHOYHBIX
npoueayp (TeKyllero KOHTpOJsS, MPOMEKYTOUHON arTecTaliy) C LEJbI0 OLCHUBAHUS
JOCTHKEHUS 00y4arOIUMUCS PE3YJIbTATOB 00yUEHUS MO AUCLUILINHE (MOYIIO).

1.1 Ouenounblie cpesicTBa U OaIbHBIE OLICHKH JJIsI KOHTPOJIBHBIX MEPOIPUSTUI

Tabmuua 1.1 — O0beM aucuunauHbl (MOAYJIS) At O4HOM (hOpMBI OOYUEHUS
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Texyiuit KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOYHAS aTTeCTalus IO JUCIUILINHE
(MOyJTI0) OCYIIECTBIISECTCS B COOTBETCTBUU C OA/IbHO-PEUTHHTOBOM cucTeMoi o 100-
OayuIbHOM 1IKase. bamipHble OLEHKU JIJIs1 KOHTPOJIBbHBIX MEPONPUSATUI MPEICTAaBICHbBI B
tabnune 1.2. Ilepecuer cymmbl OalyioB B TPAJUIMOHHYIO OLEHKY IIPEJICTaBIIEH B

tabnurte 1.3.



Tabnuna 1.2 — bannpHble OLIEHKH JIJIs1 KOHTPOJIBHBIX MEPONPUITUN

Haunmenopanme MaxkcumanbHBIH | MakcuManbHBINH | MakcuMaabHBIN
KOHTPOJILHOT'O Oay1 Ha mepByr0 | Oayut 3a BTopyro | Oayut3a TpeTbio | Beero 3a cemectp
MEPOTIPHUATHS aTTECTAaIHIO aTTECTaIHIO aTTECTaIHIO

3 cemecTp
TectupoBanue 4 3 4 11
KontponbHas padota 9 6 9 24
Brimonnenune
WHIUBHUTYTbHBIX 3 6 6 15
(momMantHux) 3agaHui
Htoro (Makcumym 3a 16 15 19 50
TIePUOJ)
3auer / 5k3ameH 50
Hrtoro 100

Tabnuma 1.3 — IlIkana oreHkr Ha TPOMEKYTOUHOM aTTECTALIUN

Bobipa:kenue B CnoBecHoe BbIpaxeHne CrnoBecHOe BbIpaKeHUE
oaJstax npu gpopme npu hopMe IPOMEKYTOTHOH
NPOMEKYTOYHOM aTTeCTaluy - K3aMEH
aTTecTalliu - 3a4eT
ot 86 10 100 3a4yTeHo OT1iauubgo
ot 71 1o 85 3auTeHo Xoporo
ot 51 10 70 3auTeHo Y 10BIIETBOPUTENBHO
no 51 He 3aureno He ynosiieTBopurensHo

CDopMa H OpraHHu3alusd HpOMeXCYTOqHOﬁ arrecraluu I10 HuTOoraM OCBOCHMH
AUCHUIUIMHBL — 3a4€T, MPOBOJAMUTCA /JBa I3Tanma: TECTUPOBAHUMEC U INMHUCbBMECHHOC
PeIICHHE¢ KOMILUICKCHOI'O 3aJlaHU.

CDopMa n OpraHHu3alusd HpOMeXCYTOqHOﬁ arrecraiuu I10 HuTOoraM OCBOCHMHII
AUCHUILIMHBI — OJOK3aMCH, IIPOBOAUTCA [JABa OJTalla: TCCTUPOBAHHEC W IIHMCbMCHHOC

pELICHUE KOMIUJIEKCHOTO 3a/IaHUS.
2 O1eHOYHBIC CPEJICTBA JIJIsl MPOBEICHUS TEKYIIIET0 KOHTPOJIS

2.1 TecToBBIE BOIPOCHI
TecToBble BOMPOCHI COAEPHKAT CIECAYIOIINE TUIIBI BOIIPOCOB C COOTBETCTBYIOIIUM

KOJIMYECTBOM 0AaJIjIoB 3a HpaBI/IJ'II)Hl)If/'I OTBCT:

Tun Bonpoca KonnyecTBo 0amioB 3a mpaBUIBHBIN OTBET

3arpoc BBIOOpA BapUaHTOB OTBETA 1

3aIrpoc BBOJIA MPABMIILHOTO OTBETA 1




No | Cem | Ne Bomnpoc BapuanTel oTBeTa Kirou
/o | ectp | ATTe
cTail
uu
1 3 1 [TycTh X 11 Y IEpeMEHHBIE CO | 2x2 =4
3HAQYCHUSIMU U3 (-00,00).
Ykasath, kakoe u3 ciexytomux | 5>10
BBIDOKCHUI ~ HC  SIBISICTCS |
BBICKa3bIBAHUEM: sin( x) >y
2x2=5
2+3=6
2 3 1 YkazaTh Kakoe u3 ciaeaylonmx | A&BvC& JA
BBIPQXXCHUU SBIIAETCS
TaBTOJOTHEH: AVC&|A&B
A& |AVC&A
B&AVC& A
Av]A VB&AVC& |A
3 3 1 3naucnus A, B, C u D mna | A=JI, B=JI, C=U, D=J1
(AvC)=J,
CUCTEMBI = = — =
(A= (B&D)) = J A=J1, B=1, C=U, D=J1
paBHBL: A=W, B=JI, C=U, D=J1
A=J1, B=U, C=JI, D=1
A=W, B=JI, C=1, D=U
4 3 1 | Ucnonw3ys Baxuelmue napel | B&AVC
PaBHOCHITLHBIX
MPOMOPIUOHATBEHBIX (OpM, AvC
YIIPOCTUTE CIETYIONTYIO
dopmy: A VA VA BvC
V(B=C)&B&AVC u ykaxure,
C KaKou u3 cienyronmx Gopm (B=C)vD
COBTAJIaeT Pe3yibTar:
AvB
5 3 1 | Yka3arb KaKkoe U3 CIEIYIOUIIX (A = B) &(B=1A)
BBIPAKEHUM SIBISAETCS
CHUMBOJIBHOH 3aITUCHIO (B=A)&(B= 1A)
BhICKa3bIBaHUs: «(B Torma, (A = B) &(—IB&WA)
xorma A) n (6e3 Brern A)»: | (B=>A)&(IB&IA);

A=B.




6 Bripaxenue (AvB) A&B
&CvA&(BVC)&B npu B=1 CvA
PaBHOCHWJIBHO: A
C
C& IA.
7 K.u.¢. 111 A=B=C pasna: (AvB)&(Bv |A)&(CvAV |B)
(BVA)&(Cv |A)
(IavBv IC)&(AVB)&(AVC)
(Av IBVvC)&(BVC)&A
(AVC)&(IBVC)&(|AVBY [C)
8 [TycTh X, Y ¥ Z - IepeMeHHBIE | X+Y=2Z
co 3HaueHMsAIMH u3 (-00,00). | sin( X)+y
Vka3arb, Kakoe U3 CIEeAYIOLNX X2>y
BBIPOXCHUH ~ HE  SIBISCTCS [ 5 o _ 4
HpeIMKATOM: X2<y
9 [TycTh X, Y ¥ Z IEpeMEHHBIE CO | X +Y =27
3HAYCHHUSIMH U3 (-00,00). X+y>0
Ykasarb, Kakoe U3 CICAYIOUNX | x2>y
BBIPAKECHUM SIBIISAETCS 2%x2=5
BBICKa3bIBAHUCM: 243
10 [TycTh naHbI IPEIUKATHI HA (VXD(X,y))vIxP(x)
MHO’KECTBE HaTypaJlbHbIX vx(ID(x,2)& ID(x,3) =P(x))
HHCOIT: vx(P(x) = ID(x,2)v ID(%,3))
Dy X nemenmayn, 200 = PRIE PG)
[Tpemnoxenue: «JIrodboe vX(P() ZWD(X’Z)& WD(X’B))'
IPOCTOE YUCIIO HE JACTHUTCS Ha
2, a TaK)Ke HE JICNUTCS Ha 3» B
CUMBOIIbHOH (opme
3aIUChIBACTCS B BHUJIE:
11 Dopmyna IXVYA Ixvy A
paBHOCHIIBHA (OPMYIIE: vx3dy A
vxvy IA
VX3AyA
VXVYA.
12 ®opmyna I((IXA)&VxXD) (Ax1A)&Vx D
paBHOCHIIBHA (opMyIIE: (Vx JA)V3IX D
(AxA)=Vx D
(VXA) = 3x D
(Vx |A)& IxD
13 [Tycth popmyia A He AxVyD(x,y)=Vy3axD(x,y)

COAEPKUT BXOXKICHUN
nepemeHHoi x. Kakas u3

(AvVXB(X)=Vx(AvB(x))

(A&3IXB(x))=3x(A&B(X))




cienyromux Gopmys He
SIBIISIETCS JIOTHUECKU
obme3HaunmMon?

((3xB(X))vIXC(x))=ax(B(x)v C(x))

VyaxD(x,y) =3axVyD(X,y).

14 C.x.H.¢. U1 OyneBoit (IAvB v IC)&( 1A vB vC)&(A
dynxuun f(A,B,C), snauenns | v B vC)&(A vB v IC)&(A vB
KOTOPO#i IIpEe/ICTaBIICHBI B vC)
cenylouel Tadiure: JAVBv IC& IAVBVC&AV IBVC&
" AvBv IC&AVBVC
Al B |C (@B’ (AVBVC)&(AVBY I0)&
5T o015 0) (lavB\vC)
oo 1 o (AVBVC)&AVBv [C& |AVBVC
0] 1]0] 1 (JAVBVC)&(AV IBVC)&
0] 1 1] 1 (AvBV IC)&(AVBVC)
11010 0
1,0 |1 1
17110 1
11 |1 1
paBHa:
15 JLu.¢. wis A=(B=C) pasna: | A&CVB& A
CvA&A&B
|A&B& ICvA& IBVA&C
A& IBVvBVC&A
B&AVC& A
16 [lyctb X, Y ¥ Z - mepeMeHHble | X + Y =7
CO 3HAYCHMAMH H3 (-00,00). |
Vkazarh, Kakoe u3 caexyromux | Sin(X +y) >z
BBIPKCHUI SIBIISICTCS
JBYMECTHBIM IIPEINKATOM. x*>z+y
2x2=4
x>y
17 Hpennoxkenne «Jlns kaxaoro | (VxP(x))vIx IQ(x)
X BbIoJIHUMO P(X), HO He
CymiecTByer X, uto Q(X)» B VXP(x) = BxQ(X)
CHMBOJINYIECKOM BHJIE
IPEJCTaBUMO B BUJIE: VxP(x) =3x 1Q(X)
(YXP(x))& FxQ(x)
VX(P(x) = [3xQ(x))
18 dopmyna (IXP(X))&P(y) B BBINOJIHUMOIA




UHTEPIIpETAINN:

M={...,-2,-1,0,1,2,...}, P(X):

JIOTHYECKH 00IIE3HAYNMON

«X — TIPOCTOE YHCIIO» JIOXKHON
SIBJISICTCSL:
IPOTHBOPEYHEM
WCTUHHOU
19 [penBapenHas HOpMaIbHast vyvx3z(1A(y)vB(x,2))
dopma i popmyiner VYA(Y)
= VX 3zB(X,z) paBHa: vyaxvz(IA(Y)vB(x,2))
Fyvx3z(JAY)VB(x,z))
Jy Ix vz(lA(Y)vB(X,2))
3zvyvx(IA(Y)VB(x,2))
20 ®opmyra [3xVy3zVUA
paBHOCHIIBHA hOpMYIIE: Ixvy3zvulA
VXx3yVvz3uA
VXVYVzVUu |A
VXx3yVvz3 ulA
VXVy3zVUuA
21 JlaHo QyHKIIMOHAIBHOE HexoTopble MOTUTHKY JTUIIEMEDHI.
BbICKA3IBAHHC: Bce mo0sr [IxeitH, HO oHa He
IXP(x, f(a)) &—3IxS(x, f (a)). OGHT HI KOO
Kakoe u3 NPEUIOKCHUH [ onra mmpe JlHenpa.
COOTBCTCTBYCT 0 TOMY | Muorue 3nator taiiny H-Ba, HO
BRICKA3LIBAHMIO! HHUKTO O HEll He TOBOPHT.
He Bcsakoe uncio geaures Ha 3.
22 JlaHo QyHKIIMOHAIBHOE HexoTopble MOTUTHKY JTUIIEMEPBI.
BbICKA3IBAHMC. Bce mobsar [IxeitH, HO oHA He
FX(P(X) &R(x))- JIOOHUT HU KOTO.
Kakoe w3  mpemnoxenuit [ g — mmape JlHenpa.
COOTBCTCTBYCT 0 TOMY I"He Besikoe umciio ennTes Ha 3.
BBICKa3bIBAHUIO? Kaoxapifi pycckafi ropor
CTPOMJICS] Ha peKe WIIH XOJIME.
23 JlaHo QyHKIIMOHANBHOE Kaxnpiii pycckuii ropoj

BBICKA3bIBaHUE:

—VX(S(x,a))

Kakoe u3 MIpEeATIOKEHU N
COOTBETCTBYET TOMY
BBICKA3LIBaHHIO?

CTPOMJICS] HA PEKE WU XOJIME.

HpOCTLIC yycia 00513aTeNbHO
HCYCTHBIC YHCJIa.

He Bcskoe 4yuciio aeiaurTcs Ha 3.

Bce nmro6sr [keliH, HO OHA HE
JHOOUT HU KOTO.




Boura mmupe Jlnenpa.

24 Jlano QyHKIIMOHANBHOE Bcee mo6saT [IxeiiH, HO oHa He
BBICKA3bIBAHHE: JFOOUT HH KOTO.
(WX)(P(x,a) &—P(a, x)) Bonra mupe Jlnemnpa.
Kakoe w3  mpemroxenuii | He Bcakoe uncio nenurcs Ha 3.
COOTBETCTBYET stomy | Kaxaelii pycckuii ropoa
BBICKa3bIBAaHUIO? CTPOMJICS] Ha PEKEe WU XOJIME.
Ponnbie 6paThst UMEIOT OAHY
(o0m1yr0) Math.
25 Jano ¢pyHKIIMOHAIBHOE Kaxxnpiii pycckuit ropos
BBICKA3bIBAaHHE: CTPOMJICSI HA PEKe WU XOJIME.
VX(S(X) = —Q(X)). HekoTopble MOJUTHKH JTHUIIEMEDPHI.
Kakoe w3  mpemtoxenunii | Hu oqno mo6poe nemno ne
COOTBETCTBYET 3TOMyY | OCTa€Tcsi Ge3HAKa3aHHBIM.
BBICKa3bIBAHUIO? Bonra mupe eempa,
He Bcsikoe umnciio nenurcs Ha 3.
26 JlaHo GyHKIIMOHATBHOE HekoTopble MOTUTHKY JTUIIEMEPHI.
BBICKa3bIBAHHE: Bce sxuBymme cMepTHBI.
VX(P(x) = R(x)) . | Bonra mmupe /Inenpa.
Kakoe w3 mpemnoskenuit "y o006 queno JIeNUTCs Ha 3.
COOTBETCTBYET STOMY [ renmit pyceKHi ropox
BBICKa3bIBAHUIO?
CTPOMJICS] Ha PEKe WJIN XOJIME.
27 Jano ¢hyHKIIMOHABEHOE Bce o6t [keliH, HO OHA He
BBICKA3bIBAHHE: JTFOOUT HH KOTO.
VX(P(X) = —R(x)) Bonra mmpe J{nemnpa.
Kakoe w3  mpemtoxkennii | He Bcakoe uncno pemurcs Ha 3.
COOTBETCTBYET stomy | Kaxnelil pycckuii ropoa
BBICKA3bIBAaHUIO? CTPOMJICS] HAa pEeKe WJIU XOJIME.
[IpocTeie uncna o0s3aTeNbHO
HEUYeTHbIE YHCIa.
28 JlaHo QyHKIIMOHATBHOE HekoTopble MOTUTHKY JTUIIEMEPHI.
BBICKa3bIBaHUE: Kaxxapiii CTyIeHT 3HaeT XOTs Obl
(YX)((S(X) &P(y) = HEKOTOPBIX TpenoaBareiei win
@)O(x,v) v O(x, £()))) 3HAeT XOTs Obl NX (haMUJIHIO.
Kakoe "3 npeoKeH7ii He Bcsakoe uncio meaurest Ha 3.
COOTBETCTBYET ITOMY Boura mmpe [nernpa.
BBICKA3bIBAHUIO? Hu ozHo 106poe neno He
octaércs Oe3HaKa3aHHbBIM.
29 JlaHo QyHKIIMOHANBHOE Kaxnpiii pycckuii ropoJ

BBbICKAa3bIBaAHUC:

VXYY (R(X, y) =

vz(P(z,x) = P(z,y)))

Kakoe w3  mpennoxeHui

COOTBETCTBYET 3TOMY
BBICKA3bIBAHUIO?

CTPOMJICS] Ha PEKE WIIN XOJIME.

Hwu onHo mobpoe neno ve
ocTaércs Oe3HaKa3aHHBIM.

MpHorue 3HatoT Taliny H-Ba, HO
HHUKTO O HEH HE TOBOPHUT.

Ponnbie OpaThst UMEIOT OAHY
(o0m1yr0) Math.

H noBepur m000ii cruieTHe, €ciiu




yCIBIIUT €€ 0T M.

30 Jlano gyHKIIMOHANTBHOE HexoTopblie MOTUTHKY JTHUIIEMEPHI.
BBICKa3bIBaHUE:! Boxra mmpe JIHenpa,
VX(P(x) =
HyHZ((S(y) &Q(Z)) & He Bcsakoe uuciio JCIUTCA HA 3.
(R(x, y) v R(x,2)))) Mmnorue 3naroT Taiiny H-Ba, HO
Kakoe - npeioskenmuii | HHKTO 0 HEU He TOBOPHUT.
COOTBCTCTBYCT 3TOMY Ka)}(ﬂmﬁ pYCCKI/Iﬁ Topox
BBICKa3bIBAHUIO? CTPOMIICI Ha PEKE MIIU XOJIME.
31 Hano Beicka3biBanue: «Eciau A=B
TeMITepaTypa BhIIIE HYJIS, TO A&B
NEx pacTaer u AepeBo AB
BCILIBIBET. A= (B&C)
Kaxkas dbopmyna AVB
COOTBETCTBYET JaHHOMY
BBICKA3bIBAHUIO.
32 JlaHno BeIcKa3biBanue: «Yucio | A<B
YETHOEC TOrJia ¥ TOJLKO TOr/ia, A=B
KOT/Ia OHO JICJIUTCS Ha JBay. A&B
Kaxkas dopmyna [ _ A e B
COOTBETCTBYET JIAHHOMY [~y ™ 1
BBICKA3bIBAHUIO.
33 JlaHo BeIcKa3biBaHue: «Eciu —-A©B
9K3aMCH M0CJIe3aBTpa, TO A&B
CErO/Hs MOKHO TIOUTH B KHHO | A — (-B& Q)
WU B Oacceiny. _A&-B
Kakas bopmyna CAG_B
COOTBETCTBYET JTAaHHOMY
BBICKA3bIBAHUIO.
34 Jano BeickazeiBanue: «Ecmu B | A-B
TPEYTroJIbHUKE €CTh PABHBIC _A&B
YTIIBL, TO TPEYTONLHUK A= (-B& ()
PaBHOCTOPOHHHUI 11K A= (BVC)
PaBHOOEAPEHHBIN».
Kakas hopmyia —~(A&B)
COOTBETCTBYET JTAaHHOMY
BBICKA3bIBAHUIO.
35 JlaHO BBICKa3bIBAHHE: —(A=B)
«/laBiieHue MOBBICUTCS TOT/AA U | A<>B
TOJIBKO TOT/Ia, KOTJ]a CTAaHET _A<—B
CyXOM. A&B
Kakas dbopmyna AVB
COOTBETCTBYET JTaHHOMY
BBICKA3bIBAHUIO.
36 Jlano Beicka3biBanue: «Ecnu —(A<B)
9K3aMEH T0CNIe3aBTPa, TO —(A&B)
CETOIHS MOKHO HOHTH B KHHO | _(AyB)
II/ZJ'II/I B Oaccerny. —_(A=B)
akas bopmymna A= (BvC)

COOTBETCTBYET JAaHHOMY




BBICKAa3bIBAHUIO.

37 Kakoe u3 COCTaBHBIX | AVB
BBICKA3bIBAaHUI aBisieTcs | A & B
TaBTOJIOTHUEH? A—B
Av—A
AoB
38 Kakoe u3 COCTaBHBIX | —(Av—A)
BBICKa3bIBaHUI SBISICTCS | A<>B
IPOTUBOPEYHEM? AVB
A&B
A=B
39 Kaxkoe u3 COCTaBHBIX | A & —A
BBICKa3bIBaHUI SBIIICTCS | A —B
BBITNIOJTHUMBIM? —(A&—A)
Av—A
40 Kaxkoe nu3 COCTaBHBIX | A & —A
BBICKa3bIBaHUI ABISIETCA | AVB
BBITTOJTHUMBIM? —(Av—A)
Ae—A
41 [TpousBonpHas ¢opmyna B | A=B — taronorus
SIBIISICTCS JIOTHYECKUM
cinenctBueM ¢Gopmyiel A torna | A=B — BeimonanMas hopmyiia
¥ TOJIBKO TOT/Ia, KOTIa
A=B — npotuBopeune
A&B — TaBTonorus
AvB — TaBTONOTHS
Ykaxure, KaKoe u3
42 CIICYIOIIHX yrBepxkaennii | A&B |=B&_|A
HUCTHUHHO:
A&B FA& 1A
A&B EA
A&B EB= 1A
A&BEIB
43 Vkaxure, KaKoe u3
CIIETYFOIIIAX yrBepxaennii | A&B&C |=A
J0XKHO (TIpH  MPOU3BOIBHBIX
dopmynax A u B): A&B&C |=B
A&B&C EFA&B

A&B&C ElA




A&B&C FA&B&C

44 YKa3arb CKOJIBKO U KaKue OJIHY PE30JIbBEHTY:

OMHApHBIC PE30JIHBEHTHI Ri=Pv [PVTVS;

MO>KHO TIOJTYYUTh U3

nu3bIoHKTOB D1=PV [TVS, OJIHY PE€30JIbBEHTY: Ri=[TvTVS

D2=PVT:
JIBE€ PE30JIbBEHTHI: RlﬂTvT,
R2= [PvP
JIBE PE30JbBEHTHI: R1=TVS;
R2=PvS
JIBE PE30JIbBEHTHI: R1:—|TVT\/S;
R2= PvPVS

45 CxomemoBckast  craupaptHas | 3yvy3z(IA(X)VB(y,z,a))
dopma s popmyssr: IX(A(X)
= Vy 3zB(y,z,a)) paBua IAKX) vB(y.z.2)

1AG) vB(Y.f(y).2)
vy(JA(b) vB(y.f(y).2))
1A() vB(yf(y).2)

46 Jlnst cunnoruszma Camestres mo | P(x) vM(x),  IM(y) v 1S(y),
4-ii purype, KOTOPBIN B S(2) v IP(z)

CUMBOJIbHOH 3aITUCH UMEET

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

VX(P(x) =M(x)),
PE) VM), IM(y) v 1S(y),

VX(M(x) = 1S(x)), S@) v IP(a)

VX(S() = IP() P VM), M) v s),
1S@a) v IP(a)

YKQKUTE, KAKUE JU3BEOHKTHI

MO>KHO TOJTYYIHUTh JIIS

MPOBEPKHU MPABUILHOCTH —|S|:(’§>)()8:/P|\(/|a()X), M) v o),

CUJITOTU3MA METOJIOM

PE30JIFOLUNA:

47 Ecnu C sBnsgercs nornueckuM | AvBvC — taBTomorus
cesctereM A 1 B, Torna npu | A&B=C — nporuBopeune
mobbIx A, Bu C: AvBvC — nporuBopeune

A&B&C — taBronorus
A&B=C — taBronorus

48 VYkaxure, KaKoe w3 | AL A=BEIB
I (S13%{011150:¢ yTBEpKeHuH | A A—B EB
UCTHHHO (TIPH TIPOM3BOJIBHBIX A A=B EB&B
dopmynax A u B): AA=BEIA




AA=B FA& |A.

49 Meto0M pe3omronui M HEBBIIIOJIHUMO, BBIBOJ
BBISICHUTB: BBIITOJIHUMO HITU COJICPIKUT MEHBIIIE 12
HET CIIEAYIOLIEe MHOXKECTBO JTM3BIOHKTOB
nu3bioHKTOB: M={PVRVS, M HEBBITTIOJTHUMO, BBIBOJI
1PvS, IR, ISY. Kpome Toro, COIEPIKUT MEHbIIIE 23
yKa3aTh, CKOJIBKO BCETO JU3BIOHKTOB
JU3BIOHKTOB COJICPIKUTCS B M BBITIOJIHUMO, BBIBOJ COJICPIKHUT
BBIBOJIE, CUMTAs U UCXOJIHBIC 30 TM3BIOHKTOB
TU3BIOHKTHI (TIpU peanm3anuu | M HEBBITIOJTHUMO, BBIBO/T
METO/1a MCUepIaHusl YPOBHS) coJiep>kuT 30 THU3bIOHKTOB

M HEBBINIOJIHUMO, BBIBOJ]
coiepkuT 6osee 35 TM3BIOHKTOB

50 Jlyist TMTepanioB MHOXKECTBA M HEBBIIOJIHUMO, B JIOK-BBIBOJIC
nu3bioHKTOB M={PVRVS, conepkutcs 10 TM3bIOHKTOB
—|PvS, —|R, —|S}BBeCTH M BBIIOJHUMO, B JIOK-BBIBOJC
HUHICKCaAMM I10CJICI0BATCIIHLHO COICPIKUTCS 8 IM3BIOHKTOB
yucna 1,2,...,7. JIok- M HEBBINOJIHHMO, B JIOK-BBIBOJIC
PE30JIFOLIMEN BBISICHUTD, COJICPKUTCA 7/ TU3BbIOHKTOB
BBIMIOJTHUMO WJIM HET M BBIIOTHUMO, B JIOK-BBIBOJIE
MHO’KECTBO IU3BIOHKTOB M | conepxkutcs 10 AU3bIOHKTOB
CKOJIBKO BCETO TU3BIOHKTOB M HEBBINOIHUMO, B JIOK-BBIBOJIE
COJICPKHUTCS B BBIBOJIC, CUUTAS | COMEPIKHUTCS 17 TU3BIOHKTOB
Y MCXO/IHbBIE TU3bIOHKTHI:

o1 Jana nmocnenoBaTeIbHOCTh MOCJIEIOBATEILHOCTH (OPMYIT a),
dbopMyn ucuucieHus 0), B), ), 1) SIBIISI€TCS] BBIBOJIOM
BBICKA3bIBAaHUI: s popmynsl A = (A =A);

a) A =((A =A) =A),

0) (A =((A =A) =A)) =((A | mocrenoBaTeIbHOCTH HOPMYI a),
=(A =A)) =(A =A)), 0), B), 1), T) SIBIETCS BHIBOJIOM

B) (A =(A =A)) =(A =A), | 1 popmydsl (A =A);

r) A=A,

1) A =(A =A). HIOCJIEI0BATENBHOCTD (hOPMYI B),
VKakKUTE, KAKOE U3 a), 0), 1), T) SIBIIIETCS BBIBOJIOM
CIEAYIOLIUX YTBEPKIACHUN st popmynel A = (A =A);
UCTUHHO:

HOCJIEI0BATENIBHOCTD (hOPMYIT ),
0), B), T), ) HE COACPKUT HOPMYT
BBIBOJIa HU JIJIs1 KaKOH (hOPMYIIBI;
MOCJIeI0BaTeNbHOCTh (HOPMYII B),
0), a), 1), T) ABJIAETCS BHIBOJOM
st popmyisl A = (A =A);

52 [Iycts uMeeMm crenyromiue npaBmwio 0) — MCXOAHOE, a K) —

IMpaBuJjia BBIBOJOB UCUUCIICHUS
BBICKA3bIBAHUMU
a) A=B,B=C FA =C;
6) A=(B =C), B A =C;
B)ecu G, A EB,10G FA

TeopeMa JIeTyKIHH

NPaBUJIO &) — HUCXOAHOE, a €) —
Teopema JeTYKIIAN

MpaBWIO 3) — HCXOJHOE, a B) —
TeopeMa JeTyKIIUU

MPaBUJIO T) — MCXOAHOE, a Jd) —




=B;

r) eciu G, A |=B,T0 G, B
EA;

mA&B EA;

e) A,B FA &B;

®) A FA VB;

3) AA=B EB;

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

K) ecu A |=BI/IA|=—|B,TO

A

YKaxxuTe, Kakoe U3 HUX
SIBJISICTCS] UICXOTHBIM TIPABHIIOM
BBIBOJIA, & HE JJOKA3YEMbIM U
KaKoe SIBJISIETCS TEOPEMOU
JeAyKIUU:

TeopeMa eTyKIIHH

MpaBUJIO k) — MCXOAHOE, a a) —
TeopeMa JeTyKIIHU

53 [IycTp ucuucienue Teopuss L  HemporuBopeuusa,
BBICKa3bIBaHUI 0003HAUEHO NOJIHA B IUIMPOKOM CMBICIIE H
Kak Teopus L. Ykaxure, kakoe | sSBISETCS pa3peuinMoil Teopuen
U3 CIENYIOIIMUX YTBEP)KIAEHUNM | Teopuss L HempoTHBOpeunBa,
JIOKHO: IOJJHA B y3KOM CMBICIE U
SIBJISIETCS pa3pelIuMoOi Teopuei
Teopuss L  HempoTtuBopeuusa,
[0JJHA B IIUPOKOM U  Y3KOM
CMbICIIaX U, Kpome Toro, L
SIBJISIETCS] PA3PEIIMMON TEOpHUEN
Teopusi L mpoTuBOpedrBa, MojiHa
B LIMPOKOM CMBICIE U SBISETCS
pa3pelnmMon Teopuei
teopuss L  HemporuBopeuusa,
MOJIHA B IIMPOKOM  CMBICIIE,
SIBJISIETCSI pa3pelIuMON TEOpUEH U
CHCTEMA €€ aKCMOM HE3aBHCHMa
54 ITycte T — mHOXeCTBO TeopeM, | (T=D) &( TJA, 9ro I0Ka3yeMbI
a ® — MmHOXeCTBO (GOPMYIN | kak A, Tak u —|A)
JNETYKTUBHOM TEOpUM M 3Ta
TEOpUsl COACPKUT MCUMCICHHUEC (T¢ q;) &( JA, uto JTIOKa3yeMbl
BBICKa3bIBaHUI, A — GOpMyNa | kax A, Tak u JA)
ITOM TEOPUH. Teopus
CUMTAETCS  NPOTHBOPEUMBOH, | (T # D) &( He cymiecTBYET A, 4TO
cciu: JIOKa3yeMbl Kak A, TaK U BN
(T=®) &( He cymiecTByeT A, 4TO
JIOKa3yeMbl Kak A, TaK U —|A)
(T# @) &( st moboit A
JIOKa3yeMbl Kak A, TaK U —|A)
55 VYKaxuTe, 4TO HE HYKHO asaBuT

3a/1aBaTh MPU BBEACHUHU

npaBuia 00pa3oBaHus GopmyI




HCYMCIICHHS BHICKA3bIBAaHUHN

AaKCHOMBI

IIpaBHJia J1OKa3aTCIILCTB

IIpaBujIa ,Z[efICTBI/ISI C KBAHTOpaMH

56

IlocnenoBareabHOCTD
A1,A2,...,An hopmyn
CUUTAETCS BBIBOJIOM B
MPOU3BOJILHOM  (hopMabHOM
aKCHOMaTHuYeCcKoll Teopuu (B
JIOTUYECKOM HCUHCIICHUN):

ecnu s kKaxzaoro i (1<i<n)
dbopmyna Ai ectb 0O akcuoma
TEOPHH, JTHOO HENOCPEICTBEHHOE
CIIC/ICTBUE KaKHX-JTH00
npeaplaymux — GopMyn  3ToM
NIOCJIEIOBATEIBHOCTA TI0 OJHOMY
13 IPABUJI BHIBOJIA 3TOW TEOPUHU

Uil HEeKoTopbIX 1 (A<i<n)
dopmyna Ai ectb b0 akcuoma
TEOPHH, JTHOO HENMOCPEICTBECHHOE
CJIIEACTBHE KaKux-J1100
npeapaymux  Gopmyn  JrToi
II0CJICIOBATEIBHOCTA TI0 OHOMY
W3 TIPaBUJI BBIBOJIA ATOW TEOPUHU

bopmyna Ak moryueHa us3
dbopmyn Ax-2 1 Ak-1T10 OTHOMY H3
IPaBUJI BEIBOJIA OTOW TEOPHH;

4) dopmyna Ak moiyueHa u3
dopmyn Ak2 1 Ak1 MO TIPaBUITY
BeiBoga MP (modus ponens)

dopmyna Ak monydyeHa W3
dopmyn Ak2 1 Akl MO TIPaBUITY
BbIBOIa MP (modus ponens)

qutst kakaoro i (L<i<n)
tdbopmyna Ajects b0 akcuoma
TEOPHH, JINOO HETIOCPEICTBEHHOE
CIIE/ICTBHE KaKUX-JINOO
MpeabIAyIux GopMys 3TON
IOCJIC/IOBATEIEHOCTH IO OJJTHOMY
W3 rpaBwI BeiBoIa Gen.

57

Ilycts nmeem
MOCIIEI0BATEIFHOCTE (hOPMYIT:

a) A =((A =A) =A),

0) (A =((A =A) =A))
=((A=(A=A) =(A=A)),

B) (A =(A=A)) =(A
=A),

r) A=A,

) A =(A=A).
VkaxunTe, Kakoe u3
CIEYIOIINX YTBEPKICHUN
JIOYKHO:

HOCJIEI0BATENBHOCTD (hOPMYIT ),
0), B), 1), T) SIBIETCS BBIBOJIOM
s hopmyisl (A =A)

HIOCJIEI0BATENBHOCTD (hopMyI 0),
a), B), 1), T) SIBISICTCS] BEIBOJIOM
s hopmyisl (A =A)

MOCJIeI0BATEILHOCTE (hOPMYIT a),
0), 1), B), T) SBJIICTCS BLIBOJIOM
st popmynsl (A =A)

MOCJIe10BaTeNbHOCTh (hopMyI a),
0), B), T), ) ABJISICTCS] BEIBOJIOM
st hopmyisl (A =A)

MOCTIeI0BaTEIbHOCTD (hOpMyII 1),
0), a), B), T), SIBJISICTCS] BEIBOJIOM
s hopmyisl (A =A)

58

MHOkecTBO TeopeM
NCUYUCIICHUA BBICKA3bIBaHUU

C MHOXXECTBOM  BBIITOJHUMBIX
¢dopmyn Teopun L




(Treopuu L) coBmanaer:

MHO>KECTBOM TaBTOJIOTHMH TEOPHH
L

MHOX€ECTBOM
teopuu L

MPOTHUBOPEUHNIA

MHOKeCTBOM (opmyn Teopum L,
JUIs KOTOPBIX CYIIECTBYET C.K.H.(.

MHOKECTBOM (opMyi1 Teopud L,
3alMCAHHBIX 0e3 CBS3KU .

59 VYKaxuTe, 4eM MOT'yT JIOTMYECKMMH aKCHOMaMU
OTJINYAThCA Pa3InYHbIC HCXOJHBIMU IPABUJIAMH BBIBOJIOB
TEOPUU NIEPBOTO MOPAJKA: COBOKYITHOCTBIO IIPEAMETHBIX
IIEPEMEHHBIX
COOCTBEHHBIMU aKCHOMaMHU
HaJIMYMEM WIN OTCYTCTBHEM
KBAHTOPOB
60 ITycts K1 - ucuncnenne teopuss Ki HemporuBopeuusa,
IIPEAMKATOB IIEPBOTO NOPSAJKA. | HENOJHA B IIMPOKOM CMBICIE H
VYkaxute, Kakoe U3 SIBJIAETCS PA3pPEIMMON Teopuen
CIIEYIOIINX YTBEPKACHUN teopuss Ki  HemporuBopeuusa,
WCTUHHO: HEIoJHA B Y3KOM CMBICIE U
SIBJISIETCS] PA3PEIIMMON TEOpHUEN
teopuss Ki HemporuBopeuusa,
HEIIOJIHA B IIUPOKOM U Y3KOM
CMBICIAX W, KpOME€  TOro,
SIBJISIETCS] PA3PEIIMMON TEOpHUEN
teopus K1 npoTuBopeudnsa, rmosiHa
B LIMPOKOM CMBICIE U SBISETCS
pa3pelnmMon Teopuei
teopus K1 HenmpoTuBopeunsa,
II0JIHA B IIIUPOKOM CMBICIIE, HE
IIOJIHA B Y3KOM CMBICIIE U
SIBJIIETCSL HEPA3PEUIMMON TeOpuen
61 PesynbraTr npuMeHeHHs da
HOPMAJIBHOTO aJlTOpPUTMa dad
ab—>c¢ dd
bb — od cecd
ab.
cc—b
k ciioBy P=abcbad pasen:
62 Pe3ynbraT nmpuMeHeHHsI abc
MamuHbl Teropunra Ti: cC
Joa SoQo bc
JoSo R Qo ab
qob So 01 bcc
01 SoR Q1
guccqe

K cioBy P=abcc paseH (B
HaYaJIbHBIIl MOMEHT YHTArOIIAsI
roJI0BKa MaIlliHbI 0003peBaeT
nepByro OykBy ciioBa P):




63

JUis KaXJ10r0 HOpMaJIbHOTO
QJITOPUTMA CYILECTBYET
BIIOJIHE SKBUBAJICHTHBIN eMYy:

anroput™ Thropunra

anroput™m EBxinnia

anroputM KBaiina

KOMITO3UIIUS 3aJJaHHOTO
HOPMAJbHOTO  ajiroput™Ma o
HEKOTOPOTO (UKCHPOBAHHOTO
anroputMma ThropuHra

KOMIIO3UIIHS QJIITOPUTMOB

TrropuHra u EBkimna

64 [Tycte M — MHOXKECTBO (M =T)&(T =0R);
(’pyHKuI/Iﬁ BBIYUCJIUMBIX 11O (|\/| = T) & (|\/| + OR);
g)dapKOBX, T — MHOXKECTBO (M =T)&(M = OR);
YHKIUN BBIYUCIUMBIX IO -
Trropunry, OR — MHOeCTBO (M =~T)&(T #OR);
00IePeKyPCUBHBIX (DYHKIIUH. T=M=0R.
Kakoe u3 cienyronux
YTBEPKJICHUIM UCTUHHO:
65 Apudmernueckass  GyHKIMS | (HE BBYHCINMA 1O THIOPHHTY)
f(x,y)=x+y: &(Bpuncnuma 1o Mapkosy)
&(sBisieTcst 00LIEPEKYPCUBHOM);
(BeruncirMa 10 THIOPUHTY)
&(Bbrunciauma no Mapkoy)
&(siBisieTcst 00IIEepPEKYPCUBHOI);
(He BeIuMCcIUMA 110 THIOPUHTY)
&(He BpIunCcIMMa 110 MapKoBy)
&(sBisieTcst 00IIEPEKYPCUBHOI);
(He BeIuMCIUMa 110 THIOPUHTY)
&(He BpIunCcIMMa 110 MapKoBy)
&(He saBisieTCS
o01IepeKypCUBHON);
(BelunciumMa 1o ThropuHry)
&(Bbruncinuma no MapkoBy) &(He
SBIIsIETCS O0OIIEPEKYPCUBHON);
66 PesynpTar mpuMeHeHHS dad
HOPMAaJIbHOT'O aJIFOPUTMA da
ab—d dd
bc — ea ced
aa
dd - b
K cioBy P=abdca pasen:
67 Pesynbrar npumenenus abc
marnuabl Teropunra Ty ab
Joa So (o bc
JoSo R Qo C
Job So Q1 b

g1 SoR Q1




giccq2
K ciioBy P=abc paBeH (B
HaYaIbHBI MOMEHT YUTAIOIIAS
rOJIOBKA MallliHbI 0003peBaeT
nepByro OyKBY ciioBa P):

68 [Tycte M — MHOECTBO McT)&M =T)
(GYHKIMA 4aCTHIHO (TcM)&(T =M)
BBIYMCIUMBIX 110 MapkoBy; T — T=M
MHO>KECTBO (PYHKIIHI T=M
YaCTUYHO BBIUYMCIUMBIX 110 TAM=0
Teropunry.
Kakoe u3 cnenyromux
YTBEPKJICHUI UCTUHHO?
69 Mammuna TeropuHTra UMeeT: (6eckoHeuHYIO JICHTY)
&(kOHEUHbIN BHEUIHUI aiidaBuT)
&(KOHEUHBIN BHYTPEHHUI
asaBuT)
(6eckoHeuHYIO JICHTY)
&(OeckoHEUHBIN BHEIIIHUM
andasur) &(KOHEUHBIN
BHYTPEHHUH andaBur)
(6eckoHeuHYyIO JICHTY)
&(OeckoHEUHBIN BHEIIIHUM
andasur) &(6ecKOHEeUHBIH
BHYTPEHHUH andaBuT)
(KOHEUHYIO JICHTY)
&(OeckoHEUHBIT BHEIITHUM
andasur) &(xKOHEUHBIN
BHYTPEHHUH andaBuT)
(xoHEUHYIO NeHTY) &(KOHEUHBII
BHELIHUH andaBuT)
&(6eckoHeuHbIit BHYTPCHHUIA
andasur)
70 Vkaxure, Kakas U3 npobsema A1Mo(aHTOBBIX KOpHEH
NEPEYHCICHHBIX TPo0IeM npo0seMa SKBUBAIEHTHOCTH CJIOB
SBIISIETCS AITOPUTMUYECKH pobsieMa OCTaHOBKH
pa3penIrMOii: npo0yiemMa pa3penuMOCTH JTIOTHKU
MIPETNKATOB
npobiemMa HaX0XKICHHS PEeLeHUs
3329l KOMMHBOSDKEpa
71 KoHbIOHKINSA 1 TU3BIOHKIHS B | X & Y = max(X, Y),

TPEX3HAYHOM JIOTUKE
JlykaceBuua BBOASTCA
CJIEAYIOIIUM 00pa3oM:

Xvy=min(X,Y);

X &Yy =min( X,Y),
Xv'y =max(X,Y);

X &y = Xxxy(mod 3),
Xv'y =X+ y(mod3);

X&Yy=(Xvy)+1(mod3),
XV y =max(x,y);




X &y =min(1, max(Xx,y)),
X vy = max(1, min( X, y)).

72 Paccmotpum k- 3naunyro (k>2)
noruky Ilocra, rue N(Nx)=x u_I(Ix)=x
UKINYECKOE OTPULIAHHE
BBeeHO Kak x=x+1(mod k), a | N(NX)# X u I )=x
orpuranue JlykaceBuua kak
NXx=k-1-X. Ykaxure, Kakoe N(NX)=X 1 —|(—|X) =X
YTBEP)KJICHHE UCTUHHO:

N(NX) =#xu [(X) #Xx
N(Nx)=1( 1x)

73 [Tycts 3amana U — HedyeTKOe MHOXeCTBO, a T(X)
JMHTBUCTHYECKAS MTEpeMEHHast, | — 00OBIYHOE MHOYKECTBO
OIKChIBaeMasi HAOOPOM: U — 00bI1uHOE MHOXECTBO, a T(X)
(X, T(X),U,G,M), — HEYETKOE MHOXKECTBO
B KOTOpOM: X — Ha3BaHHE U — neueTkoe MHOKeCTBO, a T(X)
JMHTBUCTUYCCKON — HEYETKOE MHOYKECTBO
TIePEMEHHOM; U u T(X) — 0ObIuHBIC MHOXECTBA
T(X) — MHOXECTBO
JMHTBUCTUYCCKUX 3HAUCHHIH U —  o00bYHOE  KOHEYHOE
nepeMeHHo X; MHOXKECTBO, a T(X) — oObruHOEC
U — yHHuBepcalibHOE 0ECKOHEUYHOE MHOXKECTBO
MHOYECTBO;

G — cHHTaKCHYECKHUE MpaBHJIa,
MIOPOXK/TAIOIIIE HA3BaHUS
NIEPEMEHHO}, T.€. IpaBUJIa
OTpe/IeIIeHUs] CHHTAaKCUYECKUX
3HAYCHU;

M — cemaHTHYECKHE TTpaBUIIA,
KOTOPBIC CTaBsT B
COOTBETCTBHUE KaXKIOU
HEUYETKOU NIEPEMEHHOM €e
embica M(X), T.e.
XapaKTEPUCTHYUCCKYIO
byHkuio ans X.

VkaxuTe, Kakoe U3
CJIEIYIOIINX YTBEPKIACHUN
UCTHHHO:

74 VYkaxwure, kakoit HauMmeHbImi | 0(nxm)
MOPSITOK (M3 3aITMCAaHHBIX ) 0(In(n))
MMEeT pa3Mep HPEACTABICHUS | O(m")

B 3BM6rpacbaT ¢ N BEPUIMHAMH | (1 log, ()
U M pebpamu: GE)

75 [TpobGnema BeIsICHEHUS SIBIISICTCS AITOPUTMUYECKU
BBIMTOJIHUMOCTH MPOU3BOJIBHOM | HEpa3permMoi
dbopMyIbl A JTOTHKH He sBusercs NP — momHoif
BBICKA3bIBaHUI 3aauen

(Mpono3uLMOHAIBHON

saBisteTcsa NP — momHo# 3amauei




(dhopMmBI), IpeICTaBICHHON B
KOHBIOHKTUBHOU HOPMAJIbHON

dbopwme:

SIBJISIETCS 3aJadei, HE
npuHajyiexaiei kimaccy NP

SBJISCTCA 3ajadeii, He HMEIOIICH

perieHus
76 Yucio paznuuHbix GyHKImiA K- | nxk
3HAYHOM JTOTHKH, 3aBUCILINX k
OT N TIEPEMEHHBIX PaBHO: n
k n
"
kk
k
nn
7 Paccmotpum K- 3Haunyr0 9Ta HMIUIMKAIMUsA COBIAJAeT ¢
noruky Ilocra, T1ie JA3BIOHKIIHCH JIOTUKH
[IEPEMEHHBIC [IPUHUMAIOT Peiixenbaxa
3HAYCHUS 9Ta UMILTMKAIAS COBHAJACT C
0,1,....k-1. Umrmukamus B UMILIUKAIKEH JIoruku bouBapa
9TOM JIOTHMKE BBOIUTCS 9Ta HMIUIMKAIMS COBHANACT C
CJIEIYIOIIUM 00pa3oM: AMIUTHKaLed Joruku Kinuaum
k-1 ecnu: 9Ta HMIUIMKAIUSA COBHANACT C
0<x<y<k-1 AMIUTHKALeNd Joruky I eiiTuara
X=>Yy= ) 3Ta UMIUIMKAIUS COBHOAIAaET C
(k=1)—x+y,ecmu: AMIUIMKAIUEN JIOTUKHU
0<y<x<m-L1 JlykaceBuua
I[Tycts k=3. O003Ha4UM
3nauenus 0,1, u 2 gepes 0,1/2
1 1 COOTBETCTBEHHO. YKaXKUTE,
KaKo€ M3 CJIeIYIOLINX
YTBEPKACHUI UCTUHHO:
78 Tycts X[ 0Gosnauaer n
HamMeHbee neoe q , akoe, | IN(N)
41O (= X. YKa)KHTe, KAKOBO Jlog(n)[
MHUHUMAJIBHOE YUCJIIO In(log(n))
CHUMBOJIOB HYXHO JISI ]In (n)[
MIPEACTABJICHHS Ynciia N,
3aJaHHOTO B ACCATHYHOU
CHCTEME CUUCIICHUS:
79 PaccmoTpuTe 3amaay o 3ajada 0 MHHUMAaJIEHOM
MHHUMAJIEHOM COEIMHCHUU. COCIMHECHUU HMEeT

Hano n roponos. HyxHo
COEIMHUTH BCE TOPO/Ia
TenedOHHOM CBA3BIO TaK,
9TOOBI O0IIIast ITHHA
TenedOHHBIX TUHUHN OblIa
MHUHUMaJbHOU. Ha s13b1ke
Teopuu rpadoB 3Ta 3a7aua
dbopMynupyeTcs ClIeTyIIIUM
oOpa3om. [lan nonubli Tpad c
N BepIIMHAMU U U3BECTHA
JUTMHA KaX0To pedpa.
TpeOyercst HAUTH OCTOBHBIN

SKCIIOHEHIIMAIIBHYIO BPEMEHHYIO
CJIO)KHOCTh

3a7a4a 0 MHHUMaJIbHOM
COEMHEHUH HAMEET
MOJMHOMHAIIBHYI0 ~ BPEMEHHYIO
CJI0’KHOCTh

ITOPUTM nepebopa BCEX
OCTOBHBIX MOArpa)oB JIaHHOTO
rpaga WMeeT TOJWHOMHUAIBHYIO
BPEMEHHYIO CII0)KHOCTb

JKaTHBIN aJTOpUTM HMEET
JIMHEVHYIO BPEMEHHYIO




rpad (cBs3HBIN ToATpad O6e3
LUKJIOB, COAECPIKAILINI BCE
BEPIITMHBI UCXOAHOTO rpada),
MMEIOLIN MUHUMAIbHYIO
JUTUHY, T.€. UMEIOIIHNI
MUHHUMAJIBHYIO CyMMY pedep.

DTy 33/1a4y MOKHO PEILIUTh,
nepedupas Bce OCTOBHBIE
noArpadsl JaHHOTO TOJTHOTO
rpada u BeIOUpas ToT
OCTOBHBIN MoArpad, KOTOphIi
UMEET MUHUMAJIbHYIO JUTHHY.
H3BecTHO, YTO YHCIIO BCEX
OCTOBHBIX NOATPadoB MOITHOTO
rpada passo N2, Kpome
anropuTMa rnepedopa Bcex
OCTOBHBIX NOJATpadoB JAHHOTO
rpada ykazaHHyIO 33729y
MOJKHO PEIINTh TaK
HA3bIBAEMBIM KaTHBIM
QITOPUTMOM, YHCIIO IIar0B
kotoporo ects O(nlog(n)).
Vkaxunre, Kakoe u3
CIEYIOIIUX YTBEPKICHUN
HUCTUHHO:

CJIIOXKHOCTB

YKaJHbI{ aJITOPUTM UMEET
SKCIOHEHINAIBHYIO BPEMEHHYIO
CIIOKHOCTD.

80

VkaxuTre, Kakoe u3
CIEYIOIINX YTBEPKACHUN
JIO’KHO:

3agaya sBiasgercs NP momHOM,
ecinu oHa BxoauT B NP u xaxmas
3agaya u3 NP mnomumHOMHanILHO
CBOJIUTCSA K HEll

NP kmacc 3amad  cOmEpKUT
3aa4i, KOTOPBIE MOKHO PEIIUTh
HeJleTepMUHUPOBAHHBIMU
QIropuT™MamMH, paldOTAOIIMMU B
TeueHHe MOJIMHOMHAJILHOTO
BpEMEHHU

3amada sBisgercss NP TpyaHoii,
ecnn  Kaxmasg 3amaya u3 NP
MOJJMHOMHAJIHO CBOJIUTCS K HEH

€CIM OJIHOBPEMEHHO 3amada Zi
MIOJIMHOMHAILHO  CBOOHUTCI K
3agadye Z2 U Z2 MOJIMHOMHAIBLHO
CBOOHUTCH K 3amade Zi, TO 3a4a4u
Z1 wm Z>  TOIUHOMHAIBLHO
JDKBHUBAJIEHTHEI

3aJ1a4a HMEET
SKCIOHEHIIMAIbHYIO BPEMEHHYIO
CIIOKHOCTD, €CJIH XOTSI OBl OJNH
W3 AJITOPUTMOB €€ PEIICHUS
HMMEET IKCTIOHCHIIMAIbHYIO
BPEMEHHYIO CJI0)KHOCTb.




81 [TpuMeHHTE MapKOBCKYIO dccddacha
nojcranoBky ab—dc k ciiopy | ddcdcdcca
abcddacba. dccddddda

dccaaaaaa
dcedccecce

82 [TpuMeHHTE MapKOBCKYIO ddddbddaa
HojIcTaHOBKY bC—a K cioBy aaddacba
abcddacba. abaccccce

accccccaa
bbbbddaa

83 [Mpumenwure MapKOBCKyIO | aacacaccha
noacranoBky dd—bb k crnosy | abcddacha
abcddacba. abcbbacba

aaaadacha
abcccacbha

84 [IpumMeHuTEe MapKOBCKYIO aaaadacba
1o/cTaHOBKY Ch—d Kk ciioBy acccdacha
abcddacba. abbbbdacha

abcddada
addddacha

85 [IpumMeHuTEe MapKOBCKYIO abcdd
nojcraHoBky abc—A k cioy | abacha
abcddacba. dacha

abcha
ddacba

86 [MpumenwuTe MapkoBcKkyro | abcdda
nojacranoBky cha—/ k ciosy | abdach
abcddacba. ddacba

aacha
abcd

87 [IpumMeHuTEe MapKOBCKYIO abcddddba
nojcraHoBky dac—acd k abcdacdba
cnoBy abcddachba. cddachabb

ddacbaccc
abcdaaaaa

88 [IpumeHuTEe MapKOBCKYIO abcabcab
nojicTaHoBKy abc— A x cioy | abcab
abcabcabcab. ab

abcab
abcab

89 [TpuMeHHnTE MapKOBCKYIO cabcab
nojcranoBky bca— A x ciioy | abca
abcabcabcab abcab

ab
bcab

90 [TpuMeHnTE MapKOBCKYIO cabcab
nojicTaHoBKy abca—a k cioy | abcab
abcabcabcab. bcab

abc

abcab




91 [TpumenwuTe mapkoBckyio | ddcddacha
nojcranoBky ab—dd k ciosy | ddcdcdcca
abcddacba. dccddddda

dccaaaaaa
dcedccecce

92 [TpuMeHHTE MapKOBCKYIO ddddbddaa
nojicTaHoBKy bc—ac k ciopy | aacddacha
abcddacba. abaccccce

accccccaa
bbbbddaa

93 [Mpumenwure MapKOBCKyIO | aacacaccha
noxacranoBky dd—aa k ciosy | abcddacha
abcddacba. abcaaacba

aaaadacha
abcccacbha

94 [IpumMeHuTEe MapKOBCKYIO aaaadacba
HO/ICTaHOBKY Ch—a Kk ciioBy acccdacha
abcddacba. abbbbdacha

abcddaaa
addddacha

95 [IpumMeHuTEe MapKOBCKYIO abcdd
nojcraHoBky ab—A k copy | abacha
abcddacba. dacha

abcha
cddacha

96 [MpumenwuTe mapkoBckyio | bcddch
nojcraHoBky a—»/ k cnosy | abdach
abcddacba. ddacba

aacha
abcd

97 [IpumMeHuTEe MapKOBCKYIO abcddddba
nojcranoBKy dac—ac k ciosy | abcdacha
abcddacba. cddachabb

ddacbaccc
abcdaaaaa

98 [IpumeHuTEe MapKOBCKYIO abcabcab
HOJICTAaHOBKY DC— A K crioBy abcab
abcabcabcab. aaaab

abcab
abcab

99 [TpuMeHHnTE MapKOBCKYIO cabcab
MOJICTAHOBKY Ca—> /1 K CJIOBY abca
abcabcabcab abcab

abbbb
bcab

100 [TpuMeHnTE MapKOBCKYIO cabcab
nojicTaHoBKy abc—a k ciiopy | abcab
abcabcabcab. bcab

abc

aaaab




2.2 BpinojiHeHHE UHANBUIYATbHBIX (IOMAIIHUX) 33JIaHH.

PemeHue THUMOBBIX 3aJaHWil N0 BapuUaHTaM. 3aJaHUE MpPEAHA3HAYEHO IS
CUCTEMATH3allMM U 3aKpeIUIeHUs 3HaHUM OO0ydyalolmMXCcs IO OCHOBHBIM pasjieiam
TUCITUTUTHHBI «MaTemMaTH4ecKas JOTUKa U TEOPHsI AITOPUTMOBY.

OcHosHble Kpumepuu OYEeHKU BbINOJHEHUsS UHOUBUOYATbHBIX — (OOMAUHUX)
3a0aHulL:

— Ka4eCTBO U MPABUIILHOCTH PEIICHHBIX 3aJJaHUii;

— CcOJIep’KaHue U KaueCTBO OTBETOB Ha BOIPOCHI, IOCTABJICHHBIE MTPETO/IaBaTesIeM
B XO/JI¢ 3aIIUTHI MHANBUAYATHHBIX (JOMAITHUX ) 3aaHUH,

— Ka4yecTBO 0(OpMIICHHUS paOOTHI.

OueHuBaembie KonnuectBo
Kpurepuu onienuBanus
YMEHHUS OaJI0B
OTtHomenue k padore | Bece maTepuansl mpeacTaBieHbl B YKa3aHHBIA CPOK, HE 1-3
TPEOYIOT TOMOIHUTEIIFHOTO BPEMEHH Ha 3aBEPIICHUEC U
opaboTKy
B oTBeieHHOE 17151 pabOTHI BpeMs HE YIOKUIICS, padoTa B 0

CpOK He caHa. Bee mericTBHs 00ydaromierocst OKa3bIBalOT
Ha €ro MOoJHOe Oe3pa3Imyne K padore.

Cnoco6HOCTb JIeMOHCTpUPYET YMEHHs BBINOJHATH BBIYMCIECHUS TPH 1-3
BBITIOJTHATH BBITIOJTHEHUH TIOCTaBJICHHBIX 3a7a4. MoXeT coCcTaBIsATh U
BBIUUCIICHUS U | peain30BaTh AITOPUTM PEIICHUS 10 UCXOAHBIM JaHHBIM.
MIOCTPOEHHUS YeTrko  BHINOJHSET  BBIYMCIEHUS W IOCTPOEHUs
rpadu4ecKkoro rpaduuecKoro MaTepuaa.

MaTepuaina He criocoben ucnonp30BaTh Jaxke NpocTeiinme 0

apudmeTryeckue AeUCTBUA IS MTOJIy4€HUsI KOHKPETHOTO
pe3yiabTarta. bonbiioe ynciao omuOoK B BHIYUCICHUSAX, B
MIOCTPOEHUHU Ipauyeckoro Marepuana Tpedyercs
JOCKOHAJIbHAsI IPOBEPKA PE3YJIbTATOB.

YMeHue be3 nononHUTENbHBIX NOSICHEHUH (yKa3aHU) 1-3
HCIOJIb30BaTh UCIOJIb3YeT HaBbIKU U YMEHUS, TOTy4YeHHbIE TPU

MOJTyYCHHBIEC paHee W3YYEHHUH MPEIIISCTBYIONNX AUCITUTUINH

3HaHWUA U HaBBIKK 1)1 | He criocoOeH ucnonb30BaTh 3HAHUS NIPU PELISHUH 3a/1a4 0
peteHws pa3aenoB CMEKHBIX TUCIUIIINH

KOHKPETHBIX 3a/1a4

Odopmnenne pabotsl | Bece matepuansl, pacdeTsl, TOCTpOeHUST 0(OPMITCHBI 1-3

COTJIACHO MPUHATHIM TPEOOBaHUAM U IEMOHCTPUPYIOT
TpeOyemblii MpodhecCHOHATU3M.

Pabota odopmiieHa B BhICIIEH cTeneHH HEOPEKHO. 0
JleMOHCTpHpYyeMbIe BEIYUCIICHHSI X TIOCTPOCHHUS TIPOCTO
HE MOTYT He NPUBECTHU K JONOJHUTEIbHBIM OIINOKaM

YMeHue oTBeyaTh Ha | ['paMOTHO OTBeYaeT Ha MOCTaBJIEHHBIE BOIIPOCHI, 1-3
BOIIPOCHI, JI€]IaTh 00OCHOBBIBAET JICUCTBUS, UCIIONB3YS
BBIBOJIBI, po¢eCCHOHATIBHYIO JIEKCUKY. M0keT 000CHOBATh CBOIO

II0JIb30BaThCS TOYKY 10 mpobsieme. YeTKO BUIUT LENb U pe3ybTar.




npodeccuoHanbHol U | I[Toka3piBaeT He3HaHUE MpeIMETa IIPU OTBETE HA 0
o0111eil JIEKCUKOM MpH | BOTIPOCHI, HU3KUI MHTEIJICKT, Y3KUH KPyro3op,

craye (3amure) OTPaHUYEHHBIN CIOBAapHbIN 3anac. YeTKo BhIpaKeHHAas
HEYBEPEHHOCTb B OTBETAX U JCHCTBHUSX.

HNTOI'O: 0-15

TurnoBoe MHIUBUAYAIBHOE (JJOMAITHEE) 3a/IaHUE.

1. 3anucaTth TPUBEICHHOE BBICKAa3bIBAHUE B BHAC (POPMYJIbI JOTUKH
BbICKa3bIBaHUi. [[71s1 morydeHHON (hOPMYJIbI COCTaBhTE TAOIHMITy HCTHHHOCTH.

2. Yrpoctuth (GopMyiay JIOTMKM BBICKAa3bIBAHUM, HCIOJIB3Ys OCHOBHBIC
PAaBHOCHJIBHOCTH MEXKTY (hOpPMYJIaMHU.

3. CocTtaBuTh IporpaMMy HaxoXKJeHHsS C.K.H.(]p. Ha J1000M H3BECTHOM Bam
AITOPUTMHUYECKOM SI3bIKE M HaWTH C.K.H.Q. 11 3amaHHOM OyseBoil (yHKIUH.

[IpoBepuTh  MOJY4YEHHBI  pe3yiabTaT, TMOCTPOMB  C.K.H.).  pPaBHOCWJIHHBIMHU

peoOpa30BaHUsAM.
4,  MeToaoM pe30ITIONHIA BBISICHUTh, HCTUHHO JIM MPUBEAEHHOE YTBEPKICHHUE.
5. 3ammcath NpeUIoKeHHUE B BHJIE (POPMYJIBI JIOTUKH ITPEIUKATOB.
6.  IlpuBectu mpuMep MHTEPIPETAIINH, IIs1 KOTOPOH JaHHas (opmyIia
HCTUHHA.
7.  lTlomyuuTh mpeABapeHHbIC HOpMajbHBIE (QOPMBI W  CKOJEMOBCKHE

cTaHAapTHbIE GOPMBI AJ1 JaHHBIX (OPMYJI.

8. 3anucath MNpPEAJIOKEHUS B BHJAE COOTHOLIEHWH (OpMys JIOTHKH
MpPEAUKATOB. METOJOM pEe30JIONMA BBIICHUTH, OyNET JU 3aKII0YCHHUE JIOTHUYECKUM
CJIEICTBHEM M3 MOCBUIOK. [IpoieMOHCTpHpOBaTh Pe3ysbTaT C MOMOUIBIO JAUarpamm
Oiinepa-BenHa.

9. IlocTpouTh HOPMaAIBHBIA ANTOPUTM JIJII TIPEOOpa30BaHUs clioBa P B CIOBO
Q, npu ycioBUHM, YTO B KaxkIoW mojcTaHoBke Pj—(€)Qj amroputma ymcio OyKB
YIOBJICTBOPSICT HEPABCHCTRY: | Pi |<n, | Qi | <n, roe n=2+[N](mod 3), 3aecb N -
Barr Homep B crucke rpymisl, a [N](mod 3) o3nadaet yuciio N mo MoayIito TpH.

10. [Toctpoutes Mamuuy ThropuHra, Kotopas OyJeT CUMTATh 3allMCaHHbBIE

nozipsiz (0e3 MpOIMmyCKOB) €AUHUIIBI (MX YHCIIO HE MPEBOCXOIUT N) U 3aMMIIET UX YUCIIO



B cucrteMe cuucienus ¢ ocHoBanueM N +1, 3gece N=3+[N](mod 13) m N=(Bam
HOMED B CIMCKE IPyNIbl)+(HOMEp Balleil IPYIIIbI).

11. BoisicHUTD, paBHOCHIIBHBI JIM TpUBEACHHBIE (GOPMYJIbl B TPEX3HAUHON
noruke JlykaceBuua. CrenaTh 3TO ¢ MOMOIIBIO pa3pabOTaHHONW BaMHU MPOrpaMMbl Ha
J000M U3BECTHOM BaM aJITOPUTMUYECKOM SI3BIKE.

12.  Ilyctb HeueTkue MHOXecCTBa A*, B* u C* onpeneieHsl HA YHUBEPCATBLHOM

mHokecTBe U={X: 0 <X <10} pyHKIMUIMH TPUHAIICIKHOCTH:

1 1 1/2 1 2
Lyo(X)=———, Ups(X)=| ——— , Ups(x)=| —— |,
Har(x) 1+0,02nx He(X) [1+0,02m‘) Hex(x) [1+0,02m‘)

s3nech N=1+[N](mod 25) m N =(Bam HOMep B cHHCKe TpyIIbI)+(HOMEp Barieh
rpynnel). [loctpoute (B aHamuTH4YecKOM BuAe M rpaduyueckoM) (QyHKIHH
NPUHAJUICKHOCTH JUIS HEUSTKHUX ITOJIMHOXECTB, YKa3aHHBIX JIJIs BAaIller0 BapUaHTa.

HDMM@D edpuarnma

1 A nmocrarouno st B, a B Heooxomaumo 111 C u A, Ho A He 3xBuBIeHTHO C.
2 A&CVA&D&—-CVA&—-CVvD&B&—-D\B&A&—-C&D B \BVB&B&A&—B.
3. A&CVvA&B&—C.

4. A=(B=C), BvCVA E(A=C)\B.

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

6. X FHP(X,y) = PXP(X,X).

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

8. Hu onno C we ectb D. Bee 4 cyts D. Bee B cytes C. CrienoBarensHo, BCe
B He ecTb A.

Q. P=aabc, Q=aabccdab.

10. Cmotpu ycnoBus 3a1a4H.

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



2.3 BrinosnHeHne KOHTPOJIbHOM paboOThI

Howmep 3anaun Kpurepuu onenuBanus Koun-Bo 6amioB
3ajauya pelieHa BEpHO, IOJIy4eH 3
Nol, No2, No3, No4, No5, Ne6, Ne7, Ne8 | mpaBUIIbHBIN OTBET
3ajgaua perieHa BepHoO, AOIYIIECHA He 2
rpy0as ommoOKa, moryueH He BEpPHBbIit
OTBET
3ajaya pelieHa He BEPHO, OTBET HE 0
HOJy4YeH

BapuaHTsl KOHTPOJIBHOHN pabOTHI.

Bapuant Nel
1. YopocTtuts popmyity JIOIMKU BbICKa3bIBAaHUM, UCIIOIb3Ys] OCHOBHBIE
PaBHOCUJIBHOCTU MEXAY (popMysiaMu:
(AVBVC) & (TAVBVALVC) & (A&BVC&DVA&IB) & (DVB)vB&C&1C
2. Jlns 3amanHON OyseBoil (PyHKIIMK MMOCTPOUTD C.K.H.(. paBHOCHIEHBIMH
npeobpazoBanusimu: A=(CVA) =B
3. MeTonoM pe3oitonnii BEISICHUTh, ICTHHHO JIM TPUBEACHHOE YTBEPKICHHE.
PemuTs 3Ty 3a1a4y, HCIIOIB3YS ABA METO/IA U3 CICAYIOIIMX: METO NCUEPIIaHUs
YPOBHSI, CTPATErHI0 BEIYEPKUBAHUS, JIOK-PE30JIOLMIO U TAOJUYHBIA METOA
(mocnenHuM A cilydas, €ClM 3aJJaHHOE MHOKECTBO SIBJISIETCS MHOXKECTBOM
XOpHOBCKHUX nu3bioHKTOB): C =(AVC), D=(B\C) EA\B
4. 3anucathb npenokKeHue B BUae (HOPMYIIbI JIOTUKH NPEAUKATOB.
Korna ue Bce A cyThb He B B, a HekoTopsie B cyTh B C, Torna He cymecTByeT A,
TakuXx, 9To He B.
5. [MomyunTs NpeaBapeHHbIE HOPMaJIbHbIE (POPMBI U CKOJIEMOBCKHE CTaHIapTHbHIE
dbopMbl 1J1s1 JaHHBIX (HOpMYIT:
A=Vx3yP(x,f(y)) =3xP(x,x), B=VyaxQ(x,f(y)) =3yVxP(y,x).
6. 3anucaTh NpeIoKEeHUs B BUAEC COOTHOLIEHUN (DOPMYJT JIOTUKU MPEAUKATOB.
MeTon0M pe30stonuii BEISICHUTD, OYIET JIM 3aKJIF0UEHUE JIOTHYECKUM CIIEICTBHEM
U3 MOCBUIOK.

Hu onno C ue ects D. Bee 4 cyts D. Hexoropsie B cyts C.

CrnenoBarenbHO, Bce B cyTh 4




7. ITocTponTh HOPMAJTLHBIN ANTOPUTM JIJIs1 TIpeoOpa3oBanus 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=abbd, Q=abbccdacad
8. I[loctpouts MamuHy ThropuHTa 114 MpeoOpa3zoBaHus ciaoBa P B cioBo Q.

P=abb, Q=abbcbac.

Bapuant Ne2

1. YopocTtuts popmyity JOTMKH BbICKa3bIBAHHIA, UCTIOIb3YSI OCHOBHBIC
PaBHOCUIIBHOCTH MEXIY (popMyIamu:

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

2. J1nst 3agaHHOM OynieBor (QYHKIIMHM MOCTPOUTH C.K.H.(p. pABHOCUILHBIMU
npeoOpazoBanusimu: A&1C=B&C

3. MeTooM pe30stoLnii BBISICHUTh, MCTUHHO JIM IPUBEACHHOE YTBEPKICHHE.
Pemmuts 5Ty 3amady, HCHIOIB3YsI IBa METO/Ia U3 CIEAYIOIINUX: METO] HCUEPIIaHUs
YPOBHSI, CTPATETHUIO BBIYEPKUBAHMUSL, JTOK-PE30IIOIMIO U TAOIUYHBIA METO

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

XOpHOBCKHX Mu3biOHKTOB): AVB, C=B,B=A, A=CEB&C&A

4. 3anucaTh NpeasioKeHHe B BUAE (POPMYJIbI JJOTUKH MPEAUKATOB.

Ecnu Bc€ A cytb B, a Hekotopsie C cyTh B, To Hekotopsie C cyTh He A niu B.

5. [MomyunTs NpeaBapeHHbIE HOpMaIbHbIE (POPMBI M CKOJIEMOBCKHE CTaHIapTHbHIE
(bopMBbl 1J1 JaHHBIX HOpMYII:

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

6. 3anucaTh NpeIoKEeHUs B BUAEC COOTHOLIEHUN (DOPMYJI JIOTUKU MPEAUKATOB.
MeTon0M pe30stonnii BEISICHUTD, OYIET JIU 3aKJII0UEHUE JIOTHYECKUM CIIEICTBHEM
U3 MOCBUIOK.

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



7. ITocTponTh HOPMAJTLHBIN ANTOPUTM JIJIs TIpeoOpa3oBaHus cioBa 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=caa, Q=caabccabcdd

8. [Toctpouts MammmHy TrropuHTa U1 MpeodpazoBanms ciioBa P B cioBo Q.

P=ddc, Q=ddcccdab.

Bapuant Ne3

1. YopocTtuth popmyity JOTMKH BbICKa3bIBAHHIA, UCTIOIbB3YS] OCHOBHBIC
PaBHOCUIIBHOCTU MEXy popMyIamMu:

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

2. J1nst 3aganHHOM OylieBol (GyHKIIMM MOCTPOUTH C.K.H.(p. pABHOCHUILHBIMU
npeoOpazoBanusamu: AvC=(A=B)

3. MeToaoM pe30ostonuii BEISICHUTh, ICTHHHO JIM TPUBEACHHOE YTBEPKICHHE.
Pemmts 5Ty 3amady, HCIOIB3YsI IBa METO/Ia U3 CIEAYIOIINUX: METOJ] HCUEPIIaHUs
YPOBHSI, CTPATETHUIO BBIYEPKUBAHMUSL, JTOK-PE3OIIOIMIO U TaAOIUYHBIA METO
(mocnemHui AT Citydasi, €CJIM 3aJJaHHO€ MHOKECTBO SIBJIIETCS MHOKECTBOM

XOpPHOBCKUX nu3bioHKTOB): AVvB, A=B, B=(C=1D), A=DE1(A&C)

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

Korna ne Bce D cyTh B, a Hu ogH0 A He ectb C, Toraa HekoTopsie B He ecTh C.

5. [lonyunTts ipeABapeHHbIE HOpMaJIbHBIE (POPMBI U CKOJIEMOBCKHUE CTaHIAPTHBIE
dbopMmbl 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 MTPEAUKATOB.
MeTto0M pe30IoLUi BBISICHUTD, OyIET JIM 3aKJIIOUCHHUE JIOTUYECKUM CIIEACTBUEM
13 MOCBUIOK.

Bce C cyte D. Hekotopsie A cyts 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 dyskuun (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 »> ¢
bb —» ed K cioBy P=ababcba.
cc > b

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

P=aabd, Q=aabdcdab.

9. Yrpoctuth GopMyily JIOTUKU BHICKa3bIBAHUH, UCTIONB3Ysl OCHOBHBIC

PaBHOCHUIILHOCTH MKy (hopMyIamHu.
(AVC) & (Dv (JA&IC)) v ( ID&A) v (AVC) & ( ICv D) VB&A& IA.

10. I[ToctpouB c.K.H.(}. ¥ C.A.H.p. PaBHOCWIBHBIMHU MPEOOPA30OBAHUSIMH.
A= (B=C)

11. MeTogom pe30JIIoIui BBIICHUTh, UICTUHHO JIM MPUBEICHHOE
yTBepkaeHuE. PemuTh 3Ty 3a7a4y, UCIIOJIB3Ys JBA METOJA U3 CIEAYIOMIMNX: METO/T

WCYEPIIaHNs] YPOBHS, CTPATETHIO BEHIYEPKUBAHUS, 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 MOCJICI0BATEIIBHO; 8-11




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

— IPOJAEMOHCTPUPOBAHO YCBOCHHE OCHOBHOM JIUTEPATYPHI;

— OTBET Y/IOBJIETBOPSICT B OCHOBHOM TPEOOBAaHUIO HA MAaKCUMAJIbHYIO OLICHKY,
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 MPEero1aBaTess;

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

— HEMOJIHO WM HENOCIEA0BATEIbHO PACKPBITO CONEPKaHNE MaTepUaa, HO
MOKa3aHo 00IIee MOHMMAaHUE BOIIPOCa U MPOIEMOHCTPUPOBAHBI 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 I0CIIE 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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