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IHNPEIUCJTOBUE

Hacrosimme MeTroauyeckue peKOMEHAAIMU aJpecOBaHbl CTYACHTAM,
MOJIy4arolmuM KBajnu(ukanuioo OakanaBp MO HAMPaBICHUIO MOATOTOBKHU:
44.03.05 Ilemarormyeckoe obpazoBanue (¢ AByMsI MPO(MISIMUA TTOATOTOBKH),
npodpmmn: «Marematuka u HHopmarrka» W HampaBieHbl Ha OKa3aHUE
MIOMOIIM CTYJE€HTaM B OpraHu3alMyd HauOoJiee pPalHUOHAJIBLHOTO H3YYEHUS
Kypca «MaremaTuueckas JOTUKa.

[enpro uM3ydeHUs AUCHUILUIMHBI «MaTemMaTuyeckasl JIOTHKa» SIBISETCS
dbopMHUpOBaHKE MAaTEMAaTUYECKOM U JIOTMYECKOM KYJIbTYpbl CTYJICHTA;
NPUBUTHE TIOHMMAHHS YHHUBEPCAJIBHOTO XapakTepa 3aKOHOB JIOTHMKH
MaTEMaTUYECKUX PACCYX ICHUM, IOHUMAHMS POJIM U MECTa MaTEMaTUYECKOU
JIOTUKH B CHCTEME HayK; pa3BUTHE aOCTPAKTHOTO MBIILIICHUS, OOIIeH
MaTeMaTU4YeCKO U MHPOPMAIIMOHHON KYIbTYPHI.

OcBoeHMEe cojepKaHusl Y4yeOHOW JUCHMIUIMHBI «Martemaruueckas
JIOTHKAa) 00ecneynBaeT JOCTHKEHHUE CTYIEHTaMU CIEAYIOUIUX Pe3yIbTaTOB:

— (QopMupoBaHHE CHCTEMAaTHU3MPOBAHHBIX 3HAHUM B  00JacTH
MaTEeMaTUKU U UHPOPMATUKHU JUIsi 00eCTIeueHUs] BO3ZMOXHOCTH HCIOJIb30BATh
3HAHUE COBPEMEHHBIX MpoOJeM Hayku M 0O0pa3oBaHUsl MPU PELICHUU
o0pa3oBaresibHbIX U NPO(EeCCHOHANBHBIX 3a/a4;

— aKTUBM3AIMA MO3HABATEILHON NEATETFHOCTH U (OPMHUPOBAHUE OIIBITA
UCIIOJb30BAHUSI METOJIOB MATEMAaTU4YECKOW JIOTUKM B XOJI€ PELICHUS
NPaKTUYECKUX 3aJlay, CTUMYJIUPOBAHUE MCCIEIO0BATEIbCKONW ACATENHHOCTH B
polIeCCEe OCBOCHUS JIUCLUIUINHBI;

— Pa3BUTHUE JIOTMYECKOrO MBIILICHHS, AITOPUTMHUYECKON KYJIbTYPHI.

Jloruka — 3TO HayKa O 3aKOHAaX MBIIUIEHUS, OJIHA U3 JIPEBHEHIINX HAYK.
OCHOBHBIE 3aKOHBI JIOTUKH ObLIM C(HOPMYIHMPOBAHBI €IIE JIPEBHETPEUECKUM
MmbiciuteneM ApucroreneM. Mien o mocTpoeHun JIOTUKK Ha MaTEMaTUYeCKOU
ocHoBe Oblu Bbickazanbl Jleitonuiem B Hawane XVIII Beka. CoBpemenHas
MareMaThyecKkass JIOTMKa ONpelesieTcs Kak  pas3lesl  MaTeMaTUKH,
MOCBSILIEHHBI M3YyYEHUI0 MaTEeMaTUYECKHX JOKa3aTelbCTB U BOIPOCOB
OCHOBaHHUSl MaTeMAaTUKHU. Pe3yibTaThl MaTEMaTUYECKOMN JIOTUKHA HAXOMST CBOE
MPUMEHEHUE B JIPYTMX OTpaCisiX MaTeMaTHYECKOro 3HaHUs, a TakKXe B
MPOrPpaMMHUPOBAHNU, MPOOIEMax HMCKYCCTBEHHOTO HWHTEIUICKTa W JPYTUX
HayKax.



B Meroanyeckue peKOMEHIAUU BKIOYEHO: OCHOBHBIE TEOPETUUYECKUE
CBEJICHUs, BapUAHThl KOHTPOJbHON padOThI, METOAUUYECKNE PEKOMEHIANH K
BBINIOJIHEHUIO KOHTPOJIBHOW PadOThI, IPUMEPHI PEIICHUS] TUIOBBIX 3aJaHU,
KPUTEPUU OLEHKH y4EeOHOW NeSATeNbHOCTU CTYJIEHTAa, CIHCOK OCHOBHOW U
JOITOJIHUTEIILHOM JIUTEPATYPHL.

TeopeTndueckue CBEACHHUsT W IPUBEACHHBIE TNPUMEPHI  PELICHUS
HEKOTOPBIX 33JaHUM MPEJICTABICHbI B 00BbEME, T0CTATOYHOM ISl TOATOTOBKH
K MPAKTUYECKUM 3aHSITHUSM U BBITIOJIHEHUS 33/IaHU KOHTPOJIBHOM pabOTHI.

Takum o0Opa3om, JaHHBIE METOAUYECKHE MaTepHalbl MO3BOJSIOT
IIOJIYYNTh CTYACHTY IPEACTABICHUE O COAECP)KAHUU Kypca “Maremarnueckas
JIOTHKA”’, TOATOTOBUTBHCA K INMPAKTUYECKUM 3aHATHSAM II0 COOTBETCTBYIOLIEH

TE€Me, YCTEIIHO BBITTOJHUTH KOHTPOJIBHYIO pad0Ty 1O JaHHOW TEME.

1. AJITEBPA BBICKA3BIBAHUI

Buvickazbiganuem Ha3bIBACTCS TAaKOE YTBEPKICHHUE, O KOTOPOM MOYKHO
BIIOJIHE OIPENEJICHHO CKa3aTb  WCTUHHO OHO WM JIOXKHO. Y CJIOBUMCS
3HAY€HHE MCTHHHOCTU BBICKA3bIBAHUS 0003HA4YaTh |, €CIM BBICKA3LIBaHHE
UCTUHHO, 1 0, €ClIN BhICKa3bIBaHHUE JI0KHO. BhIckas3piBaHus OyieM 0003HaYaTh
HavyaJIbHBIMU 3aryIaBHBIMU OykKBaMM JIaTUHCKOro aiipaButa A, B, C wim Ay,
A,, ... . Onpenenum orepanuiv HaJl BICKa3bIBaHUSMM.

Ompuyanuem BbICKa3bIBaHUSI A Ha3bIBACTCS BBICKA3bIBAHUE, KOTOPOE
WCTUHHO, €CJM BBICKa3piBaHWEe A JI0XHO, W Haobopor. OTpuianue

o0o3Havaercs A minu —A.
Tabauua ucmunHoCMuU Onepayuu OMPUUAHUAL.

A=A
0|1
110

Konvionkyueii BoickaspiBanuii A u B Ha3pIBaeTcs BBICKA3bIBaHHE,
KOTOPO€ HWCTUHHO JIMIIb B CAMHCTBEHHOM CjydYae, KOrja HCTHHHBI 00a
BbICKa3bIBaHUsA A u B, n JT0)XHO BO BCEX OCTAIBHBIX ciydasx. O0o3HavaeTcs

KOHBIOHKIIMI AA B.



Tabauua ucmunnocmu onepayuu KOHIOHKYUU

A|B|AAB
00 0
01 0
10 0
11 1

Jluzvonkuyuen BbickaspiBaHuii A u B Ha3piBaeTcs BBICKAa3BIBaHHE,
KOTOPOE UCTUHHO, €CJIM HICTUHHO XOTs ObI OJTHO M3 BhICKa3bIBaHUM A uiu B, u
JI0O)KHO B €IMHCTBEHHOM Cclly4ae, €ciiM 00a BbICKazbpiBaHUSA A U B J0XHBI.
Oo06o3nayaercs nu3broHkimsg Av B.

Tabauua ucmunnocmu onepayuu OU3bIOHKUUU

A|B|AvB
00 0
0|1 1
10 1
11 1

Umnnuxkayuen Buicka3piBanui A u B Ha3piBaeTcs BBICKa3bIBaHUE,
KOTOPOE JIOKHO B €MHCTBEHHOM Ciydae, korga A UCTUHHO, a B 1oxHo, a Bo
BCEX OCTaJbHBIX Cay4asx UCTHHHO. O0o3HavaeTcss uMInMKamius A — B,

Tabauya ucmunnocmu onepayuu UMRIUKAUUU

A|lB|A—>B
0|0 1
0|1 1
10 0
11 1

JKeueanrenyuein BbhICKa3biBaHU A M B Ha3pIBaeTCs BBICKa3bIBaHUE,
KOTOPO€ HWCTHHHO TOTJa WM TOJBKO TOT/Aa, KOTJa OJHOBPEMEHHO 00a
BbICKa3biBaHUsl A ¥ B 1100 MCTUHHBI, TUOO JOXKHBI, @ B OCTAIBHBIX CIydasx
n0xkH0. O003Hauaercs skBuBasieHus A <> B.



Taﬁﬂuua UCMUHHOCIU onepayuu IKeueaienuuu

A|B|A&B
0|0 1
01 0
10 0
1)1 1

Ilpono3uyuonanvhvimu nepemeHHvIMU HA3BIBAIOTCS TMEPEMEHHBIE,
3HAYEHUSIMHU KOTOPBIX SBJISIOTCS TPOCTHIC BHICKA3bIBAHMUSI.

Dopmynamu anzedpvl 6bICKA3LIGAHUTL SIBIISIOTCS:

1) npono3uroHaIbLHbIE IEPEMEHHBIE;

2)ectn A u B dopmyiisl, To kaxkaoe u3 Beipakenuid —A, (AAB), (
AvB), (A—>B), (A< B)ects popmyna;

3) apyrux GopmMyi, KpoMe MOCTPOCHHBIX 10 M. 1) u 2), HeT.

[Topsimok BBITIONIHEHHWST omepanuii B (QopMyne ompenenserca UX
npuoputeToM. CHUCOK JIOTMYECKHX OINEpaluil B MOpsSAKEe YObIBaHUS
IIPUOPUTETA: —, A, V,—>, <>. MI3MeHeHne nopsaka BBIIIOJIHEHU ONEpallhi, KaK
U B aIre0panvecKux omnepalusix, MPOU3BOJUTCS C TOMOIIBIO KPYTIIBIX CKOOOK.

B cooTBeTcTBHM € TaOIMIIaMU HCTUHHOCTU ONEpaIiiii MOKHO MOCTPOUTH
TaOJIHIy UCTUHHOCTU (popMyibl. JIJ1s 3TOro HE0OX0AUMO:

1. [IponymepoBaTh MPOCTHIE BHICKA3BIBAHUS B alI()aBUTHOM MOPSIKE.

2. JIns KaXJa0ro 3JIEMEHTApHOIO BBICKA3bIBAaHUS PACCMOTPETh BCE

BO3MOKHBIE Ha0Opbl 3HAYeHUH MCTHHHOCTH. Bceero Bo3moxHo 2"
KOMOMHAIWMA, TA€ N - YUCJIO JIEMEHTAPHBIX BBICKA3bIBAHUNU. DTO KOJIUYECTBO
CTPOK B TabiuIIe.

3. IlponymepoBarh CIIOKHBIE BBICKA3bIBaHUS, COJEpKAIIUE OAHY
JIOTUYECKYIO OIEpAaIMI0, 3aT€M CJIOKHBIC BBICKA3bIBAHUS, COJEpKAIIUE IBE
JIOTUYECKUX OlepalMu, U T.[d., YBEJIWYMBAs CJIOKHOCTb BBICKa3bIBAHUM B
COOTBETCTBUU C MOPSAIKOM BBIITOJTHECHUS OIEPALU.

4. BpIYMCINTh 3HAYEHHUS MCTUHHOCTH BCEX CJOKHBIX BBICKA3bIBAHUM.
Cronberr ¢ mocjieIHUM HOMEPOM OYJIeT COJIepKaTh 3HAYCHUE UCTUHHOCTH JJIs

BCel JJornyeckou (popMyIibl.



®opmyiel A 1 B Ha3BIBAIOTCS 9K6UGAIEHMHBIMU VITH PAGHOCUTbHBIMU
(o6o3Hawaercs A=B), ecnu mpu IMOOBIX 3HAYCHUSX IPOITO3UITMOHATBLHBIX
MIEPEMCHHBIX 3HaUYCHHE (DOPMYJIBI A COBIIAAACT CO 3HAUCHHEM GopMmyibl B.

[IprMepbl paBHOCHIBHBIX (POPMYIT:
1. Av—-A=1l AA—-A=0;
2. Avlz=l AAlz= A
3. AvO=zA AA0=0.

dopMyna Ha3bIBACTCS @bINOJIHUMOU, €CIIA CYUIECTBYET TakoW Habop
3HaYEHUN TIEPEeMEHHBIX, IMPU KOTOPHIX dTa (opMmyia mpeBpamiaeTcs B
HUCTUHHOE BBICKa3bIBAHHUE.

dopmyiia Ha3bIBACTCS ONPOBEPHCUMOIL, ECITU CYIIECTBYET TaKOH HabOp
3HaYEHUH MEePEMEHHBIX, MPU KOTOPHIX 3Ta (hopMysia MpEeBpaIlaeTCs B JIOXKHOE
BBICKa3bIBaHUE.

dopMyna Ha3bIBAETCS MOHCOECMEEHHO UCHUHHON WA MA8MmMo102ueil,
ecid 3Ta (opmysa NPUHUMAET MCTUHHOE 3HAYEHUE MpU Bcex Habopax
3HAYEHHUU NIEPEMEHHBIX.

dopmyna  Ha3bIBACTCA  MIOMCOECHIBEHHO  JIOMCHOIL WIH
npomueopeyuem, ecinu 3ta popmyna IpuHUMAET JIO)KHOE 3HAYEHUE TIPU BCEX
Habopax 3HaYEHUHN EePEMEHHBIX.

Cnenyrome  GopMynbl  anreOpbl  BBICKA3bIBAHUN  SIBIISIIOTCS

TaBTOJIOTHSIMHU

1.  3aKoH UCKIIOYEHHOTro TpeTbero: X v —X.

3akoH oTpuiianus npotuBopeuns: —(X A —=X).

3akoH JIBOMHOTO oTpuIanus. ——X <> X.
3akoH ToxaecTBa:. X — X.

2

3

4

5. 3aKkoH KOTpamno3uIiuu: (X — Y) > (—|Y — =X )

6. 3akoH  cwuiorm3Ma  (MPaBWIO  IEMHOTO  3aKJIFOYCHHS):
N

Y)IA(Y 5 Z)) > (X > 2).

((x

7.  3aKOH MPOTUBOIIOJIOKHOCTH: (X <—>Y) © (—.X Y )
8.  IlpaBmio noOaBieHUs aHTENENCHTA (KACTUHA M3 YETO YTOIHON):
X = (Y = X).

9.  IIpaBuiIO «H3 JIOKHOTO YTO YrOJAHO». —X —> ( X —>Y)
8



10. IIpaBmiio moayc monenc (modus ponens): (X /\(X —)Y)) —Y.

11. TIIpaBuno MOJIYC TOJIJICHC (modus tollens):
(X >Y)A=Y)—>—=X.

12. IlpaBuio NEePECTaHOBKU MOCBLIOK:
(X > (Y > 2Z))e (Y >(X>2)).

13. IIpaBuio 00BbEIMHEHUS MMOCHUIOK:
(X > (Y >Z))e((XAY)>2Z).

14. TIIpaBuio pazbopa CITy4aesB:
(X=>Z)A(Y 5 Z)) o ((XVvY)>2Z).

15. IIpaBuiio IIPUBEICHUS K abcypay:

(=X > Y)A (=X >=Y)) > X; (=X > (Y A=Y)) > X,

Cnenyromme  ¢Gopmynbl  anreOpbl  BBICKA3bIBAHUN  SIBIISTFOTCS
TaBTOJIOTUSIMHM (CBOMCTBA KOHBIOHKIIUU U JU3BIOHKIINHN):

1.  3aKOHBI WIEMIIOTEHTHOCTH: (X A X ) o X, (X v X ) o X,

2. 3akomnsl ynpomenus: (X AY)—> X, X > (X VvY).

3. 3akoHbl KOMMYTaTUBHOCTHU: (X /\Y) > (Y A X ),
(X vY)(—)(Y Vv X).

4, 3aK0OHBI  aCCOLIMATUBHOCTHU. (X A (Y VA )) <~ (( X AY )/\ Z ),
(Xv(YVvZ))e((XvY)vZ).

5.  3axkoHbI TUCTPUOYTUBHOCTH
(XA(YVZ)) e ((XAY)V(X AZ)),
(Xv(YAZ))e((XvY)A(XvZ)).

6.  3aKOHBI MOTJIONICHHUS: (X A(X vY)) o X, (X v(X /\Y)) o X,

7.  3akoHbI e Moprana: —|( X AY ) PN (—|X v =Y ) ,
—|(X vY)(—)(—|X /\—|Y).

Cnenyromme  GopMynasl  anreOpbl  BBICKA3bIBAaHUW  SIBJISFOTCS
TaBTOJIOTUSIMH (BBIPAKCHHUE OJTHUX JIOTHYCCKUX OTEpalui Yepe3 Apyrue):

L (X>Y)o (=X VY);



(X >Y)e (X AY);

(X /\Y)(—)—|(—|X v—|Y);
(XAY)e>=(X —>Y);

(X vY)(—)—.(—|X /\—|Y);
(XVY)e (=X >Y);

(X oY) ((X>Y)A(Y > X)).

N o oA w N

2. HOPMAJIBHBIE ®OPMbI ®OPMY/IbI AJITEGPbI
BbICKA3bIBAHUM

Konvionkmuenvim  o0nounenom  OT  NEPEMEHHBIX X, X,,..., X,

Ha3bIBACTCA KOHBIOHKIHA 3TUX IICPCMCHHBIX WJIN UX OTpHHaHHﬁ.

Ju3biONKMUGHbIM ~ OOHOUNEHOM  OT  IIEPEMEHHBIX X, Xy ,..y X,
HA3bIBAETCA IUIBIOHKIIUS ATUX MIEPEMEHHBIX WA UX OTPULIAHUM.

JIu3b10HKMUGHONU HOPMANbHOU (Qopmoil HA3BIBACTCS JTUIBIOHKIUS
KOHBIOHKTHBHBIX OJHOWICHOB, T.¢. Bopaxenue Buaa K, v K, v..v K/, rre
Bce K.,1=12,..., p SABASAIOTCS KOHBIOHKTUBHBIMH OJHOWICHAMH.

Konvronkmugnon HopmanvHou ¢Hopmoii Ha3bIBAETCS KOHBIOHKIUA
IU3BIOHKTUBHBIX OJHOWIEHOB, T.€. BhlpaxkeHue Bupa D, v D, v..v Dq, rae
Bce D,,1=12,...,q ABIAIOTCS TU3BIOHKTUBHBIMU OJTHOYWICHAMH.

OnHowineH (KOHBbIOHKTUBHBIM WM JU3BIOHKTUBHBIN) OT MEPEMEHHBIX
Xy Xoy..ey X, HA3BIBACTCS COGEPUIEHHBIM, €CIIM B HETO OT KAXKJIOM Mapel X,
—X:(1=1,2,...,n) BXOOUT TOYHO OJHA OYyKBa.

Hopmanbuas ¢opma (AM3BIOHKTHBHAsT WM KOHBIOHKTHBHAs) OT
HNEPEMEHHBIX X, X,,..., X, Ha3bIBAECTCA COBEPUIEHHOU OT ITUX NEPEMEHHBIX,

€CIIM B HEE BXOJAT JIMIIb COBEPIICHHBIC OAHOYWICHBI (KOHBIOHKTUBHBIC HIIN
IU3BIOHKTUBHBIE COOTBETCTBEHHO) OT TIEPEMEHHBIX X, X, ...y X, -
PaccmorpuM  mpezacraBiienne  (Gopmya  anreOpbl  BBICKa3bIBAHMIA
COBCPIICHHBIMH  JU3BIOHKTUBHBIMH HOpPMalbHbIMH  (opmamu. Bpemem
X,a =1,

o0o3HaueHue, X“ = . O; torma 0°=10'=0:1°=0;1'=1. Takum
=X, =

obpazom, X* =l x=a; X" =0 Xx=a.

10



n
OO0o03HaUMM: V X, =X V X, V...V X .
i=1

Ilpumep.

KAV )= AV IO AV IV (X AV ) (K 2 ¥) =

(—XA=Y)V(=XAY)V(XA=y)V(XAY).

Crnoco® OTBICKAHUS COBEPIICHHOW JU3BIOHKTUBHOM HOPMaIbHOU
(dopmbl U1 TaHHOU (HOPMYJIBIL:

1.  BriOpate Bce Te HaOOpbHI 3HAYEHUN MEPEMEHHBIX, Ha KOTOPBIX
dbopmyna npuHUMaeT 3HaueHue 1.

2. Jlns  Kaxagoro Takoro Habopa BBINIHCATh  COBEPIICHHBIN
KOHBIOHKTUBHBIN OJTHOWIEH, MPUHUMAIOIINN 3HaYueHue 1 Ha 3ToM Habope.

3. IlomydyenHole  coBeplIeHHbIE  KOHBIOHKTHBHBIC  OJIHOYJICHBI
COCIMHUTH 3HAKAMU JU3HIOHKIIUH.

Paccmotpum  mpencraBieHue  ¢GopMmyn  anreOpbl  BBICKa3bIBAHMM
COBEPIICHHBIMA KOHBIOHKTUBHBIMH HOpPMallbHBIMH  (opmMamu. Baemem

—|X, :1,

o6o3Hauenue; X’ = P
X,f=0

obpazoM, X’ =1 x= B, X’ =0 x=p4.

n
OO003HAUUM: A X, =X A X, A A X,
i=1

- rtorma 0°=0:0'=11°=11"=0. Takum

Ilpumep.

(a/]\ﬂ)(xa Vyﬂ):(xov yo)/\(xov yl)/\(xlvyo)/\(xlv yl):

(XVY)A(XVay)A(=XV Y)A (=X v =y).

Crnoco® OTBICKaHUSI COBEPUICHHONW KOHBIOHKTUBHOW HOPMaJIbHOM
(dopmbl 11 TaHHOU (HOPMYJIBIL:

1. BriOpate Bce Te HaOOpbHI 3HAYEHUN MEPEMEHHBIX, HAa KOTOPBIX
dopmyna npuHUMaeT 3HaueHue 0.

2. Jlma Kaxmoro Takoro Ha0opa BBIMHCATh COBEPIICHHBIN
IU3bIOHKTUBHBIN OJJHOUJIEH, TpUHUMatouii 3HaueHne 0 Ha 3Tom Habope.

3.  llomydeHHbIE  COBEpILECHHbIE  JIU3BIOHKTUBHBIE  OJHOUJICHBI

COCAMHUTH 3HaKaMH KOHBIOHKIINH.
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3. BYJIEBbI ®YHKIINN
Bynesou pynkyueir om oonozo apzymenma uaspiBactcs QyHkous f
3aJlaHHasi HA MHOXECTBE M3 JBYX DJIEMEHTOB M NMPUHHUMAIOIIAs 3HAYCHUS B

nByxonemenTHoM MHOKectse: f :{0,1} — {0,1}.

PaccmoTpum OyJieBbl yHKIIMU OT OJTHOTO apTyMEHTA.
x| 00 [ 1,00 | 00 | £,(0
0 0 0 1 1
1 0 1 0 1

f,(X) = 0 —ToXaecTBeHHBIN HOJb;

f,(X) = X —ToxxnecTBeHHas QyHKIUS,
f,(x) = X" —oTpuranue;
f,(X) =1—-ToxnecTBeHHAs eAMHUIIA.
byneeoii ¢pynkuueir om o0syx apzymenmoe HazbiBaeTcs (QyHKIUS J,
sajnanHas Ha MHoxecrBe {0,1}x{0,1} u mnpuHEMaromas 3HaYcHHS B
nByxonementHoM MHoxxectse: f :{0,1}x{0,1} —{0,1}.

PaccmoTpuM OynieBbl QYHKITUU OT JIBYX apTyMEHTOB.

apryMeH OyJeBbl GyHKIIUH
ThI

OI_I_)'X(—'y—i-\/\L(—)y'(—)(—)|1

gO gl g2 g3 g4 g5 g6 g? g8 99 glO gll ng gl3 gl4 gl5

L E=lE=
==
o|lo| oo
E=lE=1k=
ol | ol o
S E=1E=
o|lo| | o
==
ol | |l o
Rk~ o
ol ool
S E=lE=1N
Ol | Ol
N IE=1
o O | K
=
O | |k,
S

[TpuBenem OyneBbl (PyHKIMH, CTPYIIIMPOBAB UX B Mapbl MO MPUHIIUILY,
4YTO OAHA U3 (QYHKIUHI B Nape sBISETCA OTPULIAHUEM JPYTOi.

1. d,(X,y) = 0—ToxxaecTBeHHBII HOJTb, Ois(X, y)=1-
TOKJIECTBEHHAS CAMHMIIA.

2. g,(X,Y) = X+ Y —KOHBIOHKII¥S, 0., (X, y) = X| y —oTpunanue
koHbroHKUIMHU (uTpux eddepa).
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3. 0. (X, Y) =X > y —uMrumakanus; g, (X, y) = (X — y) —oTpunanue

UMILTAKALIAH.
4. g3 (X1 y) =X, 912 (X; Y) = X,.
S. 0y, (X, Y) = Y = X —aHTUUMILIMKALHS; 9. y)=(y—>x) -

OTPHULAHNC aHTHHUMIIIINKALIUH.

6. Os (X1 y) =Y, O (X, y) = y'-

7. dy (X, Y) = X <> Y —3KBUBAJICHTHOCTb; s (X, y) =X+Yy—
OTPUIIAHUE HKBUBAJICHTHOCTH (CIOXKEHHUE IO MOAYJIH 2 WIM CyMMma
Kerankuna).

8.  0,(X,Y)=XV Y —IU3BIOHKINS, g (X, Y)=(Xxvy)=xJy-

crpenka Ilupca.
Ceoiicmea Ou3viOHKYUU, KOHDIOHKYUU U OMPUUAHUA.

1. NneMIIOTEHTHOCTh OU3BIOHKIIMM M KOHBIOHKIHU. XV X=X;
X- X=X

2. KOMMyTaTUBHOCTh NU3BIOHKIMU U KOHBIOHKIHMU: XV Y=YV X;
X-y=Yy-X

3. Acco1MaTuBHOCTh KOHBIOHKIIUHU u JIN3BIOHKIINU.

(Xvy)vz=xv(yvz), (x-y)-z=x-(y-2).
4. Xxvl=1 x-1=x.
5. Xxv0=x; x-0=0.
6. JIucTpruOyTUBHOCTh JU3BIOHKIIMM OTHOCUTEIBHO KOHBIOHKIIMU U

KOHBIOHKIIMM  OTHOCHUTENIBHO  AM3BIOHKIMH. XV (Y-2)=(XVvYy)-(XV 2);
X-(yvz)=(X-y)v(X-2).

7. 3akonsl morjomieHus: XV (Y-X)=X; X-(yv X)=X.

8.  3Baxkonsl 1¢ Moprana: (Xvy)' =x"-y,; (x-y)=x"vy.

9. xvx'=1 x-x'=0.

10. XxX"=x,

Buipasicenue oonux oyneevix pynkyuii uepes opyzue.

1L xy=(XvY);
2 xvy=(x"-y,;
3. Xvy=X->y)-ovy,;
4 xvy=x'"-vy;

13



X—>y=x'vy;

X y=(X->Y)(y—>X);
X'=X|X;

x|y=(x-y);

xvy=x1y' =X[xX)[(y]y);
10. X' =x{x

11, xdy=(xvy);

12. x-y=xdy=(x3 x4 (ydy).

Ilpumenenue oynegvix hynkyuii K peneino-KOHMAKMHbIM CXEMAM.

© © N o v

Iloo peneitho-konmakmuou cxemoi TIOHUMAETCA YCTPOMCTBO W3
IPOBOJAHUKOB U JABYXIO3UIIMOHHBIX KOHTAKTOB. Kaxk/ast peneiHo-KOHTaKTHas
CXeMa, B KOTOPOM 3aHATO N HE3aBUCUMBIX pElle, ONPENEISIET HEKOTOPYIO
OyneBy ¢(yHkuuio ot N aprymeHToB. OHa NpuHUMAaeT 3HaueHHe | Ha Tex

Habopax 3HAYEHHH NEPEMEHHBIX X, X,,...,X,, KOTOpPbIE€ COOTBETCTBYIOT TEM

n?

COCTOSIHUSIM pele X, X,,...,X,, TNPH KOTOPHIX JIaHHAs CXEeMa TIPOBOAUT
anekTpudeckuid Tok. Takas OyneBa ¢pynkumsa Y = f (X, X,,...,X,) Ha3pBaercs

byHKIIMEN MPOBOJUMOCTH TaHHOUN PEICMHO-KOHTAKTHON CXEMBI.

PaccMoTrpum cxemy, KOTOpas COCTOMT H3 [JIBYX MHOCJIENOBATEIBHO
COCMHEHHBIX KOHTAKTOB X U Y, KOTOPAas MTPOBOJUT AIEKTPUUECKUN TOK, KOra
00a KOHTaKTa X ¥ Y 3aMKHYTHI, T.€. KOTJla 00€ MepeMeHHbIE X U Y NPUHUMAIOT
3HaueHue 1.

X ¥

ByneBa ¢pyHKIMS, yAOBIETBOPAIONIAs TAKOMY YCIOBHIO — KOHBIOHKIIUS
f(x,y)=x-y.

[pyras cxema COCTOUT U3 ABYX MAPAJUICIBHO COCAUHEHHBIX KOHTAKTOB
Xuy.

W

Omna IMpOBOAUT BHCKTpI/I[ICCKI/Iﬁ TOK, KOrga I10 MEHbIIIeH MCpEC OJMH U3

KOHTAKTOB 3aMKHYT, T.€. KOTJIa XOTs Obl OJTHAa U3 OYJIEBBIX MIEPEMEHHBIX X WU
14



y mpuHUMaeT 3HadeHue 1. byneBa ¢yHKIUSA, yIOBIETBOPSIONIAS TaKOMY
ycnoBuro — Tu3broHKIMS: f (X, yY) =XV Y.

JIBe peneiHO-KOHTAKTHBIC CXEMbl HA3BbIBAIOTCS PAGHOCUTIbHBIMU, €CIU
O/lHA W3 HUX MPOBOJUT TOK TOTJIa W TOJIBKO TOT/a, KOrja Jpyras cxema
MPOBOAUT TOK, T.6. €CIM OHU OOJaJal0T OJUHAKOBBIMU (DYHKIUSIMU
IIPOBOUMOCTH.

4, AKCUHOMATHYECKOE IIOCTPOEHME JTOI'NKUA
BbICKA3BIBAHU

K nepBoHadallbHBIM, HEOMPEACISIEMbIM MOHATHUIM aKCUOMATHUYECKOM
TEOPUH BBICKA3bIBAaHUI OTHOCSITCS CJIEIYIOIIINE Xy Xoyeney X —
IPOIMO3UIIMOHAIBHEIC MEPpEMEHHBIE;, —,—> —Jorudyeckue cBsa3ku; (,) —
TEXHUYECKUE 3HAKH.

[lepBoHAYAIBHBIM MMOHATUEM SIBJISICTCSI TAKXKE MOHATHE (DOPMYJIBL:

1.  xaxnmas nporno3ulMOHaNIbHAS TIEpEMEHHAs SBJISIETCS (POPMYIION;

2. ecmu F u F, - dopmynsl, To Bepaxkenus —F, (F — F,) Tacke
ABIISIIOTCA (pOopMynamu,

3. HHUKakuxX JApyrux G(opmyls, KpOMe MOJYYalolIUXCs COTrJIacHO
nyHKTam | u 2 Her.

Cnenyrommii mar B  [OCTPOEHUM  AKCMOMATUYECKOM  TEOpUH
BBICKa3bIBaHUM — BBIOOP CHCTEMBI akCMOM. B kadecTBe akcHMOM BBIOMPAIOTCS
dbopMyJIbl CAETYIONUX BUIOB!

(A):(F>(G—>F)),
(AZ):((F —>(G—>H))>((F —>G)—>(F—>H))),
(A):((=G > —F)—>((-G > F)—G)),

rae F,G,H — nmpousBobHbBIC GOPMYIIHL.

3aKIIOYMTEIbHBIA IIar B IOCTPOCHHHM aKCUOMATHUYECKOW TEOPHH
BBICKA3bIBaHU — BBIOOP MpaBHJI BbIBOAA. EJMHCTBEHHBIM MPAaBHIOM BBIBOJIA
CIY>KUT TpaBmio 3akmoudcHus (Modus ponens): u3 dopmyn F u F oG
HEIOCPENCTBEHHO cienyer ¢popmyna G .

Jlokazamenvcmeom unu evteodom Gopmyiasl F u3 MHOKeCTBa opMyII
[" HaspIBaeTcs Takas KOHEYHas rnociefosareiabHocTs B, B,,...,B, dopmyun,
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Kaxas popmyia KOTOpOH sBIsieTCS TU00 akcromoit, mbo popmymoit u3 I,
a100 MoydeHa u3 ABYX MpeAblayIuX (GopMys 3TOU MOCIeI0BaTEIbHOCTH 110
npaBmiry modus ponens, a nocieayromas Gopmyina B, coBnamaer c F .

Ecnmu umeercs BeiBoa popmynbl F w3 MHOXecTBa [, TO TOBOPSAT, 4TO
F Bemoanma uz [, ob6o3Havaror [ HF . Dnemenrsr 3 ' Ha3zpIBaroTCs
2unomesamu U nocelakamu evleoda. Ecmv nmeetcs BeBoa hopmyinsl F u3
IIyCTOr0 MHOXKECTBA THIIOTE3, TO TOBOPAT, 4TO F BBIBOJMMA M3 aKCHOM WIIH

yro F nokaszyema, a mocien0oBaTeIbHOCTh B,,B,,...,B; Ha3bBaercs

S
JoKa3zarenbcTBoM 3To  (dopmynel. Camy F HaspiBaloT TeopemMod U
3anuchBaioT + F .

COBOKYIMHOCTh aKCHMOM, TIPAaBUJI BBIBOJA M BCEX TEOPEM, BHIBOJIUMBIX U3
aKCHUOM, IMPEACTaBISAIOT COOON aKCUOMamMuU4YecKyl) meopuro 8blCKa3bl8aHUL

1501041 c[)opmaﬂus’ogannoe ucuucieHue 8blCKA3bl6AHUIL.

5. JIOI'MKA ITPEJIUKATOB
N-mecmuvim npeouKamom P(X,X,,...,X,), ONpeneleHHbIM Ha

MHOXkecTBax M, M,,...,M , Ha3piBaeTcs MpeUIOKEHUE, coAeprkamee N

n?

IICPCMCHHBIX Xy Xoyey Xy IMpCBpaAarOmccCs B BBICKAa3bIBAHUC IIpu

INOACTAHOBKC BMCCTO 9THX IICPCMCHHBIX JIFOOBIX KOHKPCTHBIX 3JICMCHTOB H3

MHO)keCTB M;,M,,..., M cooTBeTcTBEHHO.

[Mpeaukar P(X,,X,,...,X,), 3adaHHblii Ha MHOXecTBax M, M,,...M

n?t
Ha3bIBACTCA:
1)  moswcoecmeeHno ucmuHHbIM, €CIIM TIPU JHOOOW IOJCTaHOBKE

BMECTO IICPEMEHHBIX Xy Xy yeeey X, JIOOBIX KOHKPETHBIX IPEIMETOB

a,a,,..,a, n13 MHOkectB M,,M,,..,M_  OH mnpeBpamaerci B HCTUHHOE

n

BhICKa3biBanne P(a,,a,,...,a,);

2)  mMOXsCOeCMBEHHO JI0MCHbIM, €CIU TIpU JIIO0OH TOJICTaHOBKE

BMECTO IICPEMEHHBIX Xy Xy yeeey X, JIOOBIX KOHKPETHBIX IPEIMETOB

a,a,,..,8, 13 MHOoxectB M ,M,,..,M_  oH mnpeBpamaercs B JOXKHOE

n

BhICKa3biBanne P(a,,a,,...,a,);

3)  evtnoanumvim (onpoeseprcumvim), €CIIM CYIIECTBYET 10 KpalHEH

Mepe OJIMH Ha0Op NMpeaAMeToB a,,a,,...,a, U3 MHoxkectB M, M,,..,M_, npu

IHOACTAHOBKC KOTOPOI'0O BMCCTO COOTBCTCTBYIOINUX IIPCAMCTHBIX IICPCMCHHBIX
16



B mpeaukar P(X,X,,...,X ), MOCIeIHUI IpeBpaniaeTcss B HCTUHHOE (JIOKHOE)
BbICKa3biBaHue P(a,,a,,...,a,).
Mmuoscecmeom ucmunnocmu npeouxkama P(X,X,,...,X,), 3aJaHHOTO

Ha MHOYECTBaxX M,M,,...M Ha3bIBAETCS COBOKYMHOCTH  BCEX

noe
YIOPSTOYSHHBIX N-cUCTEM (a,,a,,...,2,), B KOTOPBIX
aeM;,a,eM,,.,a M., Takux, 4TO NAaHHBIM NIpEeJUKAT OOpaIlaeTCs B
HUCTUHHOE  BBICKAa3bIBAHUE P(a,,a,,...,a,) Opu  TMOACTaHOBKE

X, =a,X, =a,,...X,=a,. OT0 MHOXecTBO 0003Ha4aeTcs P", Te.

+
P ={(a,a,..2,)|P(a,a,,..a,)=1}.
n - mectHeid mpemukar P(X,X,,...,X,), 3aJaHHBII Ha MHOXECTBax
M,;,M,,....,M_, Oyner:
1)  TOXIECTBEHHO WCTHHHBIM TOIJa MW TOJBKO TOIJIa, Korja
+ .
P" =M, xM,x..xM.;
2)  TOXIECTBEHHO JIOXKHBIM TOI'JIa ¥ TOJILKO Toraa, korga P™ =J;

3) BBIIIOJIHUMBIM TOT'/IA U TOJIBKO TOTrHa, Korna P™ = ;
4) OTIPOBEP>KUMBIM TOrIa 5 TOJIBKO TOTIa, Koraa

P"=M, xM,x..xM_.
JIBa n-mecTtHBIX mpenukata P(X,X,,...,X.) # Q(X,X,,..., X,) , 3aIaHHBIX

HaJ OJHUMUM U TeMu XKe MHoxectBamu M ,M,,...M Ha3bIBAIOTCS

no
PABHOCUIbHBIMU TOTJA M TOJBKO TOTJA, KOIJa COBIAJAIOT MX MHOXKECTBA
uctuanoct: PT =Q". O6o3nauenune: P < Q.

[pemukar Q(X, X,,...,X.), 3agaHHbIid Hax MHOKecTBamu M, M,,....M_

, HaspIBaeTcs ciedcmeuem npenukara P(X,X,,...,X,), 3aJaHHOTO HAaJ TEMH

K€ MHOKECTBaMH, TOrJa M TONbKo Toraa, korma P™ < Q'. OGosnaueHue:
P=0Q.

PaccMOTpUM JIOrMUYECKHIE ONEPALIMU HaJl IIPEAUKATAMH.

Ompuyanuem N-mectHOTO mpeaukara P(X,X,,...,X.), OINpPEIEICHHOTO
Ha MHOKecTBax M, M,,...,M_, Ha3biBaeTCs HOBBIA N-MECTHBIA MpEIUKAT

—P (X, X,,..., X, ), ONIPENIEIICHHBIA HA TEX K& MHOXKECTBaX (YUTACTCS «HEBEPHO,

aro P(X,,X,,...,X,)»), KOTOPBIi IpeBpamiaeTcs B HCTHHHOE BBICKA3bIBAHUE
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IMpHU BCCX TCX 3HAYCHUAX NPCAMCETHBIX IICPEMCHHLIX, IIPHU KOTOPBIX UCXOAHOC
BBICKA3bIBAHUC IIPCBPAIIACTCA B JIOJKHOC BBICKA3bIBAHUC.

Konvronkyuein n-mecruoro npenukara P(X,X,,...,X ), OOpeaereHHoro

Ha MHOXecTBax M,,M,,...,M_, u m-mectHoro npenukata Q(Y;, Yy, Yin),

ompeneneHHoro Ha MHoxkectBax N;,N,,...,N_, Ha3pBaercs HOBBIH (N+M)-

m?

MECTHBIA TMPEINKAT, OINPEACICHHBIA HAa MHOMXECTBAX M, ,M,,..M_,
N,,N,,...,N,, o6o3nauaembrit P(X;,X,,...,X.) AQ(Y,, Y,,...., ¥,,) (uuTaercs «
P(X,, Xp,n X)) 1 Q(Y,,Yys-e,Y,y)»), KOTOPBIH TMpeBpaliaeTcss B HCTHHHOE

BBICKA3bIBAHUC IIpHU BCCX TCX HW TOJBKO TCX 3HAYCHHAX IIPCAMCTHBIX
MNEPEMCHHBIX, IIPH KOTOPBIX 00a HCXOIHBIX IIPCAHUKATa IIPCBPAIIAIOTCA B
HNCTUHHBIC BBICKA3bIBaAHU.

Husvronkyueni N-mectHoro npeaukara P(X,X,,...,X ), onpeaeIeHHoro

Ha MHOXecTBax M,,M,,...,M_, 1 m-mectHoro mpenukata Q(Y;, Yy, Yin),

n?

onpeneneHHoro Ha MHoxkectBax N, N,,...,N Ha3bIBACTCS HOBBIA (N+mM)-

m?

MECTHBIM TIPEIUKAT, OINPEACICHHBIA HAa MHOMXECTBAX M, ,M,,..M_,
N,;,N,,...,N,, o6o3rauaembrit P(X;,X,,...,X.) v Q(Y,, Y,,...., ¥,,) (uuraercs «
P(X,, X,y X)) 1 Q(Yy, Yoy--s Yy )»), KOTOPBIN TPEBpAIIAETCS B UCTHHHOE

BBICKA3bIBAHUE TP BCEX TE€X M TOJBKO TE€X 3HAYCHUSIX NPEIMETHBIX
MEPEMEHHBIX, MPU KOTOPHIX B MCTUHHOE BBICKA3bIBAHWE MPEBPALIACTCS IO
MEHBIIEH MEPE OJWH U3 UCXOIHBIX MPEAUKATOB.

Hmnnukayueii n-mectHoro npenukata P(X,X,, ..., X,), OMPEIeICHHOTO

Ha MHOXXecTBax M,,M,,...,M_, u m-mectHoro mpeaukata Q(Y,,Y,,.--, Yi),

n

onpeneneHHoro Ha MHoxkectBax N, N,,...,N Ha3bIBACTCS HOBBHIN (N+mMm)-

m?

MECTHBIM TIPEIUKAT, OINPEACICHHbBIA HAa MHOMXECTBAX M, ,M,,..M_,
N;,N,,....,N

w3 P(X,X,,...,X.) caemyer Q(Y,Y,,--s Y,)»), KOTOPBIA TpeBpamaeTcs B

obo3HagaeMbii  P(X,, X,,...,X.) > Q(Yy, Yy, ¥Y,,) (umTaercs

m!?

JIO’)KHOE BBICKA3bIBAHWE MPHU BCEX TEX W TOJBKO TEX 3HAYCHHUSAX MPEIMETHBIX
NepEMEHHBIX, MPH KOTOpbIX mpeaukat  P(X,X,,..,X ) TpeBpamaercs B
MICTUHHOE BBICKa3biBaHWe, a npeaukar Q(Y,Y,,..,Y,)  TpeBpamaercs B

JIOKHOC BbICKA3bIBAHHUC.
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AHAJIOTHYHO OMNpPEICNACTCS IKEUBANCHUUA JBYX mpeaukaroB. [Ipu
5TOM SKBHBAJICHIUS JBYX MPEAUKATOB TOXISCTBEHHO MCTHHHA TOTJAa M
TOJILKO TOI'JIa, KOT/1a HCXO/IHbIC MPEAUKATHI PAaBHOCHIIbHBEI.

PaccMOTpUM KBaHTOPHBIE OTEPAIIMH HAI IPEIUKATaAMHU.

Omneparieii  cea3bl6aHuUss KGAHMOPOM OOW{HOCMU  HA3BIBACTCS
IOPaBUIIO, IO KOTOPOMY KaXKIOMY OJHOMECTHOMY IIPEIUKATy P(x),
OIPECIICHHOMY Ha MHOXECTBE M, comocTaBusieTcsl BBICKa3bIBaHUE,

oGosnagaemoe (VX)(P(x)) (unraercs: «wist Besikoro [3Hadenmsi] x  P(x)»),

KOTOpO€ MCTHHHO B TOM M TOJBKO B TOM ciydae, Korma mpemukar P(x)
TOXICCTBCHHO I/ICTI/IHGH, U JIOJKHO B HpOTI/IBOHOHO)KHOM Cﬂyqae, T.C.
(VX)(P(X)) =

1, eciu P(x) — mooicoecmeenno ucmunnwlil npeouxant,

0, eciu P(x) — onposepoicumviil npeduxam.

CuMmBon VX TakKe Ha3bIBAIOT KGAHMOPOM 0OW{HOCHU TI0 TIEPEMEHHON X.
Onepanueil c6A3vb16aHUA K6AHMOPOM CYUWLECHBO6AHUA HA3BIBACTCS

PaBUIO, MO KOTOPOMY KaXIOMy OJHOMECTHOMY IpPEAUKATYy P(x),

ONPENCIICHHOMY HAa MHOYKECTBE M, comnocTaBisieTCsi BbICKa3bIBaHUE,

oGosnagaemoe (3Ix)(P(x)) (umraercs: «cymecTByer [3HaueHWE] X TaKoe,

4T0 P(X)», KOTOPOE JOKHO B TOM M TOJBKO B TOM CiIy4yae, KOrja MpeauKaT
P(x) TOXAECTBEHHO JIOKEH, U UICTUHHO B TPOTUBOIIOJIOKHOM CIIy4ae, T.€.

(EI ) ( p( )) 0, ecru P(x) — mosicoecmeenno 10X#CHbIL NPeouKant,

X X)) =
1, ecnu P(x) — evinoanumviii npeouxam.

CuMmBOon  IX  Takke HA3BIBAIOT KEAHMOPOM CYULECHBOBAHUA TIO

IIEPEMEHHOU X.

6. BAPHUAHTBI KOHTPOJIbHON PABOTbI
Bapuanm 1
1. CocraBuB Ta6JII/IHI>I HCTUHHOCTH, BBIACHHUTC, PABHOCHUJIbHBI JIHN
CICAYHOIIHUC (bOpMyJIBI aJIFe6pI)I BBICKA3bIBaHUIM.
F(X.Y,Z)=((X >=Y)vZ)A(=(X AY)e=Z),
G(X.,Y,Z)=(X AY AZ)v((X 5> =Y)A=Z).

2.  Jlokaxwure, 4uto ciuenyromas G(opmysia SBISIOTCS TaBTOJOTHEH
anreOpbl BEICKa3bIBAaHUM:
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((PAQ)>R)A(-R—>Q))—>(P—>R).
3. ®opmyiy F(X.Y,Z)=((X > =Y)vZ)A(=(X AY)e>—Z),

PaBHOCUJIBHBIMU TPeOOpa30BaHUSMU IPUBEIUTE CHayajga K COBEPUICHHOM
TU3BbIOHKTHBHOM  HOpMaidbHOM  (opme, a 3areM K  COBEpIICHHOU
KOHBIOHKTUBHOM HOpMaJIbHOM (hopme.

4. Ucnionp3ys COBEpILIECHHYIO JIU3BbIOHKTUBHYIO HOpPMaJbHYIO (opMmy,
HaliauTe HamoOoJiee MpocTyro (opmylly anreOpbl BhICKA3bIBAHUN OT YETBIPEX
NEepEeMEHHBIX, MPUHUMAIONLTYIO 3HaUeHUe 1 Ha cienyromux Habopax 3HaYeHUN

EPEMEHHBIX:
F (0,0,1,1) =F(,0,0,1) = F(0,1,0,0) = F(0,0,1,0) =1.
5.  Hcnoinb3ys coBEplIEHHYIO0 KOHBIOHKTUBHYIO HOPMaJIbHYIO (hopMmy,

HaliauTe Hanbosee npocTyro GopMmyiy anreOpbl BbICKa3bIBAHUM OT YETHIPEX
NEPEMEHHBIX, MPUHUMAIOLYI0 3HaueHrue () Ha clieyrouX Habopax 3HaUYEeHUN
EPEMEHHBIX:

F(0,0,1,1)= F(1,0,0,1) = F(0,1,0,0) = F(0,0,1,0) = 0.

6. B yHuBepcUTEeTE IPOXOAUT YEMITMOHAT MO HACTOJbHOMY TEHHHUCY CPEAU
neByIIeK. boJenabIuKku BBICKA3bIBAIOT CBOM MPEATONOXKEHHUS O OymyImx
[M00E TUTESIX.

- [lepBoii Oyner Hanexna, a Mapuna — BTopoi, ckazai CeMeH.

- Her, Jlapuca 3aiimeT BTOpoe mecTo, a Peruna Oyner ueTBepTo, -
BO3pa3wi Branucnas.

- Bropoii Oyaer Hanexna, a Peruna — tpetbeit, - 3asBun Tumyp.

Korga yemMnuoHaT 3aKOHUYMJIICS, OKa3ajOCh, YTO KaXKAbIM W3 MOJIOJBIX
mojel omudca TOJNbKO OauH pa3. Kakue mecta B COPEBHOBAHMSIX 3aHSIIM
Hanexna, Mapuna, Jlapuca u Pernna?

7. YopocTuTe peieiiHO-KOHTAKTHYIO CXEMY:

—

x _y:l_
__a_l x' ¢
_Z)J _aJ

y r
e
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Bapuanm 2
1.  CocraBuB Ta0IUIBI HCTUHHOCTH, BBIACHUTE, PAaBHOCUJIBHBI JIU
cienyromue (popMyIibl anredpbl BbICKa3bIBAHUNA

F(X.Y,Z)=(=(X (Y v=Z))a=X) > (=(X v=Y) o 2),

G(X,Y,Z): X v(Y —>Z).

2.  Jloxaxwurte, 4yTo cienytomas (opmyia SBISIOTCS TaBTOJOTHEH
anreOpbl BEICKa3bIBAaHUM:

3.  @opmyny
F(X,Y,Z)=(=(X (Y v=Z))A=X )= (=(X vaY) o Z),
PaBHOCWJIBHBIMU TIPeOoOpa3OBaHUSIMU MPUBEIUTE CHayajga K COBEPIICHHOM
IU3BIOHKTUBHOW  HOpMaibHOM  ¢opme, a 3aTeM K  COBEPIICHHOM
KOHBIOHKTUBHOM HOPMaJIbHOM (popme.

4.  Hcnonb3ys COBEPLIEHHYIO NU3BIOHKTUBHYIO HOPMAIIbHYIO (hopMy,

HalauTe Hanbosee mMpocTyio GopMyiy anreOpbl BHICKA3bIBAaHUN OT YETHIPEX
NEPEeMEHHBIX, MPUHUMAIONTYIO 3HaUeHUe 1 Ha cienyromux Habopax 3HaYECHUN

NIEPEMEHHBIX:
F (1,0,0,0) =F(0,1,0,0) =F(0,0,1,0) = F(0,0,0,1) = F(0,1,1,0) =1.
5. Hcnoinb3ys coBEplIEHHYIO KOHBIOHKTUBHYIO HOpMaJIbHYIO (hopMmy,

HalauTe HamboJiee MPOoCcTyo (GopMyIly anreOpbl BHICKA3bIBAHUN OT YETHIPEX
MepEeMEHHBIX, TPUHUMAIOIIYI0 3HaueHrne O Ha claeayromuXx Habopax 3HAYCHHI

MEPEMEHHBIX
F (1, 0,0,0) =F(0,1,0,0) =F(0,0,1,0)=F(0,0,0,1) = F(0,1,1,0) =0.
6. UYersipe crtynmentku — Awnna, bemma, Kpuctuna u [luana —

3aKOHYMIIA MEXIy c000i copeBHOBaHus 1o Oery. Ha Bompoc, KTo Kakoe
MECTO 3aHs1, ObLIN MOJYYEHBI CIICTYIONINE BEICKA3bIBAHUS

«AnHa nobeauna, a benna 3ansna BTopoe MECTO».

«AHHa 3aHs17a BTOpOE MeCTOo, a Kpuctuna - Tperbe.

«/InaHa 3aHs1a BTOpoe MecTo, a Kpuctruna — yetseproey.

Kak BbISICHWIOCH TMO3[HEE, B KaXJIOM U3 BBICKA3bIBAHUM OJIHO
YTBEPKIAECHUE MPABUIIBHO, a IPYyroe JIOKHO. Kakoe MecTo 3aHsia Kaxnaas w3

JEBYIIICK?
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7. YrpocTute pelleiHO-KOHTaKTHYIO CXEMY.
X —) —l

—Ex’ —_Y y a
h—r J

r

a
b L, I

Bapuanm 3
1.  CocraBuB TaOMWLBl MCTUHHOCTH, BBISICHUTE, PAaBHOCHUJIBHBI JIU
cienyromue (popmyJisl anreOpsl BEICKA3bIBAHU:

F(X.Y,Z)==(((=Y v=Z) © X)A (=X A(Y > =2))),
G(X,Y,Z):(X AY /\Z)v—|X v(X /\ﬁY)v(X AY /\—|Z).

2.  Jloxaxurte, 4yTo clienyromias ¢Gopmylsia SBISIOTCS TaBTOJIOTHUEH

anreOpbl BHICKa3bIBAHUIA
((P—)Q)/\(R—)S)/\(PVR)/\—(Q/\S))—)((Q—)P)/\(S—)R)).
3. @opmyny  F(X,Y,Z)=—(((=Y v=Z)© X)A(=X A(Y »=2))),

PaBHOCWJIBHBIMU TPeoOpa3OBaHUSIMU IPUBEIUTE CHayajga K COBEPUICHHOM
IU3BIOHKTUBHOM  HOpMaibHOM  ¢opme, a 3aTeM K  COBEPLICHHOM
KOHBIOHKTHBHOM HOpMaJIbHOH (hopMe.

4.  Hcnonb3ys COBEPILIEHHYIO TU3bIOHKTUBHYIO HOPMAJIbHYIO (OpMY,
HaiauTe Hanbosee npocTyro GopMmyiy anreOpbl BbICKa3bIBAHUM OT YEThIPEX
NEePEMEHHbBIX, MPUHUMAIOITYIO 3HaUeHUE | Ha cleayrommux Habopax 3HaAYCHUN

MEPEMEHHBIX
F (1,1,1, O) =F(110,)=F(10,1,1)=F(0,1,1,1) =F(0,0,1) =1.
5. Hcnosnb3ys coOBEpIIEHHYI0 KOHBIOHKTUBHYIO HOPMaIbHYIO (hopMy,

HaliuTe HanboJiee MPOCTyO0 (HOpMyy anreOpbl BHICKA3bIBAHUN OT YETHIPEX
MEPEMEHHBIX, TPUHUMAIOLTYI0 3HaUeHue 0 Ha cIeayomuX Habopax 3HAYCHUN

MePEMEHHBIX
F (1,1,1, O) =F(@10,1)=F(0,,1)=F(0,1,1,1)=F(0,0,2)=0.
6. Ha copeBHOBaHUAX 10 OMATIIOHY OBLIO BEICKA3aHO JBa IMPOTHO3a O

MECTax, KOTopble 3aumyT cnoprcmenbl WnenH, Ilanmn wu  Cenos,

IPETCHAYIOINME HA IIPU30BBIC MECTA.
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«CenoB Oyzaet nepBbiM, UiibrH — BTOpHIM, a [laHUH - TpEThUM.

«ITo6enut WUnbun, [Tanun npuget BTopbiM, a CenoB OyI€T TPETbUMY.

[Tocne oOkOHYaHUS COPEBHOBAHUSA OKAa3aJIOCh, YTO A3TU CIOPTCMEHBI
3aHSJIM TPH TEPBBIX MECTa, HO 00a MpeAcKa3aHus OKa3alucCh JOXKHBIMU. Hu B
OJIHOM W3 TIpeJCKa3aHUuil HU OJHO M3 MECT HE ObUIO Ha3BaHO MPABUIILHO.
Kakoe MecTo 3aHs1 KaXKIblii U3 CHOPTCMEHOB?

7. YrpocTtute peseliHO-KOHTaKTHYIO CXEMY:

a' —
x' [ —

Lz

y!
X
Y’ z'
—bl —
Bapuanm 4
1. CocraBuB TabMWIBl MUCTUHHOCTH, BBISICHUTE, PABHOCHUIIBHBI JIU

cienyomure (popMyIibl anredpbl BbICKa3bIBAHUNA

F(X,Y,Z)==(=X & ((Y v=Z) >=(X v=Y))),
G(X.Y,Z)=((=X A=Z) V(X AZ))A-Y.

2.  Jloxkaxwure, 4uto ciuenytomas ¢GopMmyia SBISIOTCS TaBTOJIOTHEH
anreOpbl BEICKa3bIBAaHUM:

(P>Q)A(R-S)A(PVR) >(QvS).
3. ®opmyy F(X,Y,Z)=—u(—|xH((YV_'Z)_)_'(XV_'Y)))’

PaBHOCWJIBHBIMHU TIPEOOpa3OBaHUSIMU TPUBEINWTE CHaydajga K COBEPIICHHOM
IU3BIOHKTUBHOW  HOpMajabHOM  ¢opme, a 3aTeM K  COBEPIICHHOM
KOHBIOHKTHBHOM HOpMaJIbHOH (hopMme.

4,  Hcnonb3ysi COBEPIICHHYIO JU3bIOHKTUBHYI0 HOPMAJIbHYIO (OpMYy,
HaluTe Hanbojiee MPoCcTyr (GOpMyiy anreOpbl BHICKA3bIBAHUN OT YETHIPEX
MepeMEHHbIX, TPUHUMAIOIIYIO 3HaueHne |1 Ha ciaeayromux Habopax 3HAYCHHMA
MIEPEMEHHBIX

F(110,0)=F(10,0,1) =F(0,0,11) = F(1,0,1,0) = F(0,1,0,) = F(L1,11) =1.
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5. Hcnoinb3ys coBEplIEHHYI0 KOHBIOHKTUBHYIO HOPMaJIbHYIO (hopMmy,
HaliauTe HamoOoJiee MpoCTyIo (opMylly anreOpbl BHICKA3bIBAHUN OT YETBIPEX
MIEpPEMEHHBIX, TPUHUMAIONTYI0 3HaueHue 0 Ha CIeayIomuX Habopax 3HAYCHUI
EPEMEHHBIX

F(110,0)=F(10,0,1) = F(0,0,11) = F(1,0,1,0) = F(0,1,0,1) = F (1.1 12) = 0.

6. Uertsipe pyTOOIBHBIE KOMaHIBI «ApceHany, «Bonray, «CmapTaky
n «Mertaurypr» - B yeMnuoHate Poccum 3aHsUIM YETBIpE IEPBBIX MECTA,
OpUYEM HU OJIHO MECTO HE ObUIO pa3jeseHo MeXIy KomaHaamu. O 3aHSATBIX
KOMaHJIaMH MECTAaX ITOJIyYEHBI TPU BBICKA3bIBAHUS

«Bropoe mecto 3ansn «Cnaprak», a « MeTaurypr» TpeETbe».

«Ilobenurenem Boimen «Crnaprak», «Boara» Obu1a BTopas».

«Btopoe MecTo 3aHs1 «ApceHany, a «Metamtypr» ObUT MOCIETHUM,

Kakoe MecTo 3aHsu1a KaK1ast KOMaH/Aa, €CJIM U3BECTHO, YTO B KAXKIOM U3
BBICKA3bIBaHUI OJIHO YTBEPKICHUE BEPHO, a APYroe JOKHO?

7. YrpocTtute pesieliHO-KOHTaKTHYIO CXEMY:
X

c=—b b
| L -b—x'— e
d
b
a
| ¢ —
Bapuanm 5
1. CocraBuB TabMWIBI MCTUHHOCTH, BBISICHUTE, PABHOCHUIIBHBI JIU

cnenyromnme GopMyIsl areOphbl BRICKa3bIBAHMIA.
F(X.Y,Z)=((X A(Y > 2))v=(X v=Z)) o —(=Y ©2),
G(X,Y,Z):—|(X —>Z)vY.

2.  Jloxkaxwure, uto ciuenytomas ¢GopMmysia SIBISIOTCS TaBTOJIOTHEH
anreOpbl BHICKa3bIBAaHUM:

(P>Q)>((R>-Q)>(((s >—P)>R)>((-TvP)>(T -9))))
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3. ®opmyny

F(X,Y,Z)=((XA(Y > 2))v=(Xv=Z)) o —(=Y ©2),
PAaBHOCWJIBHBIMU TPeOOpa30BaHUSIMU IPUBEIUTE CHayajga K COBEPUICHHOM
TU3BbIOHKTHBHOM  HOpMaiabHOM  (opme, a 3areM K  COBEpIICHHOU
KOHBIOHKTUBHOM HOPMaJIbHOM (hopme.

4.  Hcnonb3ys COBEPLIEHHYIO NU3BIOHKTUBHYIO HOPMAJIbHYIO (hopMy,
HaliauTe HamoOoJiee MpocTyio (opmyily anreOpbl BHICKA3bIBAHUN OT YETBIPEX
NepEeMEHHBIX, MPUHUMAIOITYIO 3HaueHue 1 Ha cienyromux Habopax 3HAYCHHM

EPEMEHHBIX:
F (O, 0,0,0) =F(,0,141)=F(0,0,0,1) =F(10,0,0) = F(31,111) = F(0,1,1,0) =1.
5.  Hcnoinb3ys COBEpIICHHYIO KOHBIOHKTUBHYIO HOpMaJIbHYIO (hopMmy,

HalauTe Hanbojee mMpocTyro GopMyny anreOpbl BHICKA3bIBAHUM OT YETHIPEX
NEPEeMEHHBIX, MPUHUMAIONTYIO 3HaueHue () Ha cienyromux Habopax 3HaYeHUN

IEPEMEHHBIX
F (0,0,0, O) =F(,0,1,1) =F(0,0,0,1) =F(10,0,0)=F(1,1,1,1) = F(0,1,1,0) =0.
6. Ilepen mayasioM 3a0eroB Ha CIPUHTEPCKYIO JUCTAHIIUIO 3PUTENU

JIETKOATJIETUYECKUX COPEBHOBAHUM 0OCYK1aJT BOZMOYKHBIX MMOOEIUTENEH.

- [To6eauT nnn AdpamoB, i CyXxaHOB, - CKa3ajl OJUH OOJICTBIIUK.

- Ecniu AOpamoB OyaeT BTOpbIM, TO NepBbIM OyaeT Bonkos, -
CKa3aj Apyroi 0OJIEbIIUK.

- Her, BTOpriM Oymer unu BomnkoB, wim AOpamoB, - BO3pasui
TPETHUH OOJICIBIIHK.

- Eciu Ao6pamoB Oyaer TtperbuM, To CyxaHOB HE NOOEAUT, -
BMEIIIAJICS] YETBEPTHIN OOJICTBIIUK.

[Tocne copeBHOBaHU BBIACHWIOCH, 4TO AGpamoB, BonkoB n CyxaHoB —
3aHSUTH TPY MIPU30BBIX MECTA, HE NI MKy CO00M HU OJTHOTO M3 MECT, M UTO
BCE UEThIpE TMpeAcKa3aHus ObUIM MpaBUIbHBIMH. Kak 3aKOHYMINCH
COpPEBHOBaHUS MO CIPUHTEPCKOMY Oery?

7. YopocTtute peieiiHO-KOHTAKTHYIO CXEMY:
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7. PEKOMEHJAILIMU K BBIIIOJIHEHUIO KOHTPOJIbHON
PABOTbI

1.  CocraBuB TaOAMIBl MCTUHHOCTH, BBISICHUTE, PaBHOCUJIbHBI JIU
cienyromue (popmyJisl anreOpsl BEICKAa3bIBAHUM:

F(X.Y,Z)=(X>Z)>((XvY)>(ZVvY)),
G(X.,Y,Z)=(X >(Y > Z)) (Y > (X >Z)).
Pewenue:

CoctaBuM TaOIMLIBI MCTUHHOCTU JJis 3aJaHHBIX (QopMyn anreopsl
BBICKA3bIBAHU.

X1Y|Z|X—>Z|X

<

Z

<

(XVvY)—>(ZvY) | F(X,Y,2Z)

1

Rl R, P RO O O O

L E=lE=1E R E=1E=]
=l =l =1 =
| Ol Ol k| k|-

L L K==
S e =l I E=1EEY
I =l
e i
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X|Y|Z|Y2Z|[X>N>Z) X>Z|Y>(X>2Z)|G6(X,Y,2Z)
000 1 1 1 1 1
001 1 1 1 1 1
010 0 1 1 1 1
0|11 1 1 1 1 1
1/0]0 1 1 0 1 1
1 /0|1 1 1 1 1 1
1110 0 0 0 0 1
1]1]1 1 1 1 1 1

BuauMm, 4Yto B mociemHUX CTONOIaX TaOnull 3HadYeHust Gopmy
F(X,Y,Z2) nu G(X,Y,Z) coBmamaroT, CleAOBaTEIbHO, (OPMYIIBI SBIISIOTCS
paBHOCWIIBbHBIMU. Kpome TOro, Bce 3HaUeHHSI B ITUX CTOJIOIIAaX paBHBI 1,
3HAYUT, (DOPMYIIBI ABJISIOTCS TAaBTOJIOTHUSMHU.

2.  Jloxaxurte, 4yTO cleayromas (Qopmysia SBISIIOTCS TaBTOJIOTHEH

anreOpbl BRICKa3bIBaHUM: ((X —)Y)—)X)—)X.
Pewenue:
(X >Y)o> X)X =(=(X>Y)vX)>X=
= (—(=XVY)vX)v X =5((X A=Y )v X)v X =
=(=(X A=Y )A=X)v X =((=X vY)A=X)v X =
=-Xv Xzl
3. ®opmymy F(X,Y,Z):( XvZ)/\(YvZ) PaBHOCUJIBHBIMU

MpeoOpa30BaHUSIMH TPUBEINTE CHadajga K COBEPIICHHOW IU3BIOHKTHBHOMN
HOpMaJabHOU (hopMe, a 3aTeM K COBEPIICHHOW KOHBIOHKTUBHOW HOPMabHOM
dopme.
Pewenue:
CravaJia mpuBeaieM TaHHYIO (DOPMYITy K COBEPIICHHOW TM3bIOHKTUBHOU
HOpMaJTbHOU (hopme.
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F(XYZ) (—|XVZ) (Y\/Z) (—|X/\Y)\/Z;(—|X/\Y/\1)V(Z/\1)E
= (=X AY A(ZV=Z))V(ZA(Xv=X))Z (=X AY AZ)V (=X AY A=Z)V
v(Z/\X/\l) (Z/\—|X/\1);(—|X/\YAZ)V(—|X/\Y/\—|Z)v
V(ZAXA(Y VYV (ZA=XA(Y VY ))=(=X AY AZ)v
v(—|X/\Y/\—|Z) (Z/\X/\Y)V(Z/\X/\—|Y)V(Z/\—|X/\Y)V
(Z/\—|X/\—|Y) (X/\Y/\Z)\/(—|X/\Y/\Z)\/(X/\—|Y/\Z)\/
v(—|X/\ﬁY/\Z) (ﬂX/\Y/\—Z).

[IpuBeneM paHHyro (opMyly K COBEPUIEHHON KOHBIOHKTHBHOM

HOpMaIbHOH (hopme.

F(XYZ) (—|XvZ) (Y\/Z) (—|Xva) (YvaO);
=(-XVZV(Y A=Y))A(Y VZ V(X A=X))= (=X VZVY)A

/\(—|X vaﬁY) (YvaX)A(YvaﬁX);(X vaZ)/\
/\(—|X vaZ) (—|X v—|YvZ).

4.  Hcnonb3ys COBEPIICHHYIO TU3bIOHKTUBHYIO HOPMAJIbHYIO (OpMY,
HalauTe Hanbojee NpocTyro GopMysy anreOpbl BHICKA3bIBAaHUN OT YEThIPEX
NEePEMEHHbBIX, MPUHUMAIOIIYIO 3HaUeHUE | Ha cleayromux Habopax 3HaAYCHUN
IIEpEeMEHHBIX: F (O, 0, 0,0) =F(0,1,0,0)=F(1,1,11) =1.

Pewienue:

[lepgoMy yCIIOBHUIO  yAOBIETBOPSET KOHBIOHKTHBHBIA  OJHOYICH
—XA=YA=ZA=T, Bropomy - —XAYA=ZA—=T, TperbeMy -
XAY AZAT,

Torga dhopmyna
FIX,)Y,ZT)=(-XA=YA-LZA-T)V(XAY A=ZAST)V(XAY AZAT)
obpamaercs B 1, ecnmu —X A—Y A—Z A—T oOpamaercs B 1, wm
—X AY A—=Z A—=T obpamaercsa B 1, wmu X AY AZ AT obpamaercs B 1.

CaenoBarensHo, F(X,Y,Z,T) - uckomas dhopmyia.

5. Hcnonb3ys coBepIICHHYI0 KOHBIOHKTUBHYIO HOPMAIBHYIO (hopMmy,
HaluTe Hanbojee MpocTyro GopMyiy anreOpbl BBICKA3BIBAHHKA OT YETHIPEX
NIEPEMEHHBIX, IPUHUMAIONTYI0 3HadeHue 0 Ha Clieayromux Habopax 3HaYeHUN

nepemennpix: F(0,0,0,0)=F(0,1,0,0)= F(1L111) =1.
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Pewenue:

[lepgoMy yCIOBHIO yAOBIETBOPSET KOHBIOHKTHBHBIA  OJHOYICH
XvYvVvZvT,Bropomy - Xv—=YVZVvT,petbemy - =X v=Y v—=Zv T,

Tornma popmyna
FOX,Y,Z,T)=(XVYVZVT)AXV=YVZVT)A(=XVvaYVv=Zv-T)
obpamaercsa B0, ecmu X vY vZ v T obpamaercsa BO, umn X v=Y vZvT
obpamaercs B 0, mmu —X v =Y v —Z v =T obpamaercs B 0.

CnenoBarensHo, F(X,Y,Z,T) - uckomas popmyia.

6. lllectp cmoprcmenoB — ApamoB, benos, Berpos, I'me6oB, JlpoHoB u
EpiioB — B NpOXOAMBIIEM COPEBHOBAHMM 3aHSUIM TIE€PBbIE IIECTh MECT,
IpUYEM HU OJHO MECTO He ObUIO pazfieneHo MeXay HUMH. O TOM, KTO Kakoe
MECTO 3aHsUI, OBbUIM TIOJYYCHBl TaKWE BBICKA3bIBAHUS OOJICIBIINKOB:
1. "Kaxercs, mnepBbiM Obul AnamoB, a BTopbiM — JlpoHOB".
2. "Her, na mnepBom wmecte Obim EpmoB, a Ha BTOpoM — ['1eGoB".
3. "Bort Tak 6onensiuku! Benp 'meboB Obi1 Ha TpeTheM MecTe, a benoB Ha
YETBEPTOM .

4. " BoBce Obu1O He Tak: benoB Obu1 mATHIM, a AJamMOB — BTOpPbIM'.
5. "Bel Bce mepenytanu: mAThIM Obul JlpoHOB, a mepen HuM — Berpon'.
N3BecTHO, YTO B BBICKA3bIBAHUU KaXJOTO OOJIETBIINKA OHO YTBEPIKIACHHE
UCTHUHHOE, a BTOpoe JIokHOoe. OmnpenennTe, Kakoe MECTO 3aHsUT KaKIbI U3
CIIOPTCMEHOB.
Pewienue:
O6o3Hauum npocThie BbiCKasbiBanus X,, rae X — mepsas Oyksa

(amunuu crnopTcMeHa, Y — HOMEp 3aHATOro Mecrta. Toraa BbICKAa3bIBaHMS
3aMuIIeM CIETYIOIUM 00pa3oM:

1) Av/A,;2)EvTI,;3) I,vh,; 4) b,V A,;5) /[, VB,

ITyctre A =1 a /,=0. Torma E =0, a [, =1. CunenosareibHo,
I';=0, a 5,=1. B yerBeprom BbIcKa3biBanuu b, =0, a A, =1. [lonyunnu
IPOTUBOPEYHE.

Paccmotpum npyroit Bapuant. Ilycte A =0, a /J, =1. Torna E =1, a
I, =0. CnepoBarensHo, /,=1 a b,=0. B uerBepToM BbBICKa3bIBAHUU

b, =1 a A =0. B nocnennem BeickaspiBanuu /[, =0, a B, =1.
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TakuMm 00pa3oM, pacmpeleneHue MecT MOJyduiIoch cieaymomee: E,
H,, Iy, B,, b;, A, T.e. Ha nepBoM mecTe — Epios, Ha 2-Mm — /IpoHOB, Ha 3-
M — ['11e6oB, Ha 4-M — BeTpos, Ha 5-M — benos, Ha 6-M — Aj1amMOB.

7. YOpOCTHUTE pEIEMHO-KOHTAKTHYIO CXEMY:
X

(8]

Pewenue:
CoctaBuM (QyHKIIUIO MPOBOJIUMOCTH:

F(x,y,2)=xv((xvy")-(yvz))vyvz=

:XV(((X\/ y)-(yvz'))v y')vz:
=xv((xvy)-(yvyvz))vz=xv((xvy")-(Ivz))vz=
=xv((xvy)1l)vz=xv(xvy')vzi=xvy'vz

[TocTpouM yIponIEHHYIO PEIEUHO-KOHTAKTHYIO CXEMY.

X

8]

8. KPUTEPUU OLIEHKH YYEBHOU JEATEJBHOCTHU
CTYAEHTA 110 IMCIHUII/IMHE
Ha usydenue qucturuinabl «MareMaTnyeckas JJOTHKa» OTBOJUTCS OJUH
ceMecTp. MakcuMaiabHOE KOJIMYECTBO, KOTOPOE MOXKET HaOpaTh CTYACHT IO
UTOTaM M3Y4YEHHUs JaHHOHN TeMbI (B X0J€ TEKyIIeH paboThl U €€ KOHTPOJIS) 110
o0s3aTennbHBIM  (hopMaM padboTel, — 80 6annoe. Idto cocraBiasier 80% oOT
00IIIer0 BO3MOYKHOI'O KOJIMUECTBA OAJIJIOB.
1. IMocemenue JEKIMH M KOHCICKTHPOBaHHE 00aBIsSECT B PEUTHHT

CTyJICHTA 110 2 fanna 3a KaXJ10€ 3aHITHE.
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2. TloceleHre MNPAaKTUYECKOTO 3aHATUS C KOHCIIEKTUPOBAaHUEM — 2
oanna.

3. Ilo wroramMm wu3y4YeHUs JUCHUIUIMHBI CTYJAEHT  BBITIOJHSET
KOHTPOJIbHYIO Pa0OTYy, 3a BBIMOJHEHUE KOTOPOM, OH MOXKET 3apadborarh 10 35
oannos.

4. Ilybnu4HOoe penieHue 3aJa4u Ha MPAKTUYECKOM 3aHSITUU JOOABIISIET B
PEUTHHT CTy/IeHTa 2 fajina.

5. CocraBneHue KOHCIEKTa wid pedepara Mo TEeMeE, BBIJICICHHOW Ha
CaMOCTOSITEJIbHOE M3yUYeHHUe, J0OABISIET B PEUTUHT CTyACHTa 8 6ai106.

3adyeTHOE 3aJlaHME BKIIOYAeT B C€e€0A 2 4YacTU: TEOPETHUUYECKYIO H
npaktuueckyo. [lo TeopeTrmyeckoil yacTu NpPOBOJUTCA COOECETOBAHHUE, MO
UTOTaM KOTOPOTO CTYJIEHT MOXKET HaOpaTh 110 4 fannoe. IlpakTudyeckas 4acThb
IpEACTaBJICHA 3aaHUSIMU, 32 BBITIOJIHEHUE KOTOPBIX CTYJACHT MOXET HabpaTh
no 16 6annos.

PedtuHr crygeHra no JUCHUIUIMHE OIPEAEIAETCS B PE3YJbTATE
CYMMHUPOBaHHUSl JaHHBIX TEKylIedW paboOTbl U HUTOTOBOTO  KOHTPOJIA.
MakcumansHoe uyucio OamioB — 100. Crtynent, HaOpaBmuii 1o HTOTaM
paboThl B ceMecTpe MeHee 30 fannoe, He TIOJTy4YaeT JOMYCK K 3a4€Ty.

OneHKa «3auTeHO» CTaBUTCS B cllydae, eciu cTyJeHT Haoupaet 51-100
oannoe, «He 3a4TeHO» — HIDKE 51 danna.

B cnydae 3au€ra ¢ oneHkoil HaOpaHHBIE Oajulbl TEPEBOASITCS B
TPaJAUIIMOHHBIE OLIEHKH 10 CIEAYIOIIEH 1IKaJe:

— 86 1 0oJIEE — KOTIUYHO;

— 66 — 85 — «xoportioy;

— 51 — 65 — «yIOBIETBOPUTETHLHOY;

— 50 u MeHee — «HEeYAOBICTBOPUTEIHLHO.
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