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[Mporpamma kypca
KoHcnekTbl nekuuii
COopHuku 3apav
Pekomenayemasa nutepaTtypa
[lpaBnna npoBepgeHnsa ak3amMmeHa

pa3mMelieHbl Ha canTe
kacdegpbl MaTeEMaTUYeCKO KNOepHeTUKn

http://mk.cs.msu.ru/

JleKumnoHHble KypChl:
MaTemaTuyeckas 0rnka n Norn4eckoe
nporpammupoBaHue (3-i noTok)



Jlekuns 1.

Y710 nayyvaer noruka?
Jlornka B nndpopmaTtuke.
CtpykTypa Kypca.
Victopnyeckue ceBegeHus.
Jlornyeckue napagokchbil.



Y10 nsydaer noruka?

JTIOT KA onpepensieTca kak Hayka o popmax u
3aKOHaxX NPaBWIbHOIO MbILUJIEHNS.

[lpaBuAbHOE MbIlNEHNE — TaKOe, B KOTOPOM ©3
NCXOOHbIX NCTUHHbBIX 3HAHWNA (I‘IOHSITI/II7I, CY>KAEHNI ©
yMo3aKmoquvn7|) BCerga C HeobxoaMMOCTbIO
MOJYHAOTCS HOBbIE UCTUHHBIE 3HAHNS (HOBbIE
NOHATNS, CyXAEHNS, YMO3AKIIOHEHNS ).

B HenpaBWibHOM MbILAEHUN N3 NCTUHHBIX 3HAHW
MOFYT MOJIy4aTbCsA KaK UCTUHHbIE, TaK N JIOXKHbIE
HOBble 3HAHUA.

3TO AENCTBUTE/IbHO TAK?



Y10 nsydaer noruka?

JIOT VKA — mexaucumnianHapHasi OTpac/ib Hayk,
n3yvatouas

» 3aKOHbl MPUYUHHO-CNEACTBEHHON CBSA3M B
OKpY>KatoLLEM MUPE;

» MPOSIBNIEHNE 3aKOHOB NMPUYNHHO-CIEACTBEHHOIA
CBSI3U B PaLMOHANIBHOM MbILUEHUN YENOBEKA;

> OTPakKeHNE 3aKOHOB MPUYNHHO-CEACTBEHHOIA
CBSI3N B 53bIKax (€CTECTBEHHbIX U
NCKYCCTBEHHbIX).



Y10 nsydaer noruka?

POPMAJIbHAA JIOTNKA

M3y4aet (hOpmMbI, B KOTOPbIX MPOSIBASIOTCS 3aKOHbI
MPUYMHHO-CAEACTBEHHbIX CBSI3el, BHE 3aBUCUMOCTH
OT copepxaHus (cmbicna) Tex siBnexnii (npegmeTos),
K KOTOPbIM 3TW 3aKOHbI OTHOCSTCS .



Y10 nsydaer noruka?

MosicHaowmii npumep.

P1: Kaxablii meTann — npoBOAHWK.

P2: Ptytb — meTann.

3HA4YUT, pTYyTb — MPOBOAHUK.

3akoH cusukn (?)



Y10 nsydaer noruka?

MosicHaowmii npumep.

P1: B kKaxxaom ro>XXHOM ropofie eToM TenJo.

P2: CtaBpononb — XHbIi ropoga,.

3HaunT, B CTaBponose neTomM Teno.

3akoH reorpacun (?)



Y10 nsydaer noruka?

MosicHaowmii npumep.

P1: Kaxablii NnpecTynHuK AoJKeH ObITh
HaKa3aH.

P2: busnecmen Anekceii H. — npectynHuku.

3HaunT, busHecmen Anekceli H. gonxeH
ObITb HaKa3aH.

3akoH topucnpygeHuynn (7)



Y10 nsydaer noruka?

MosicHaowmii npumep.
O6buwias dbopma Bcex 3TUX 3aKOHOB
P1: Kaxablii npegmeT, obnagatoLnii
ceoiicteom R, obnagaet ceoiicteo Q.

P2: MNpegmet € obnagaet ceoiicteom R.

3HayuT, npegmeT € obnagaer ceolicteom Q.

3akoH dopmanbHoi norukm (1)



Y10 nsydaer noruka?

MosicHsaownii npumep.
Obuas opma BCEX 3TUX 3aKOHOB
P1:¥x (R(x) — Q(x)).
P2: R(c).

Q(c).

3akoH cpopmManbHOI JIOrMKK
(B cumBONIbHOM Bupae)



Jloruka B nHdopmaTuke

ObpaTumca BHOBb K npumepy.

70 — ncxofHble 3HaHus (6asa 3HaHwWiA).

P1: Kaxablii meTann — npoBOAHWK.

P2: PtyTb — meTann.

A 3TO — HOBbIe 3HaAHUA.

PTyTb — npoBOAHNK.

OTkyaa B3si/IMCb HOBble 3HAHNA???



Jloruka B nHdopmaTuke

MpumeHeHne 3akoHa OpMaNbLHOW NTOMUKN.

Jlornyeckunin 3aKoH:
P1:Vx (R(x) — Q(x)).
P2: R(c).

Q(c).

NHTepnpetauns:
R(x) — «npegmer x — meTanny;
Q(x) — «npegmeT X — NPOBOAHUKY ;

C — LKpPTYTb>».



Jloruka B nHdopmaTuke

Eje 04HO NpuMeHeHme 3akoHa opManbHON A0rvKu.
Jlornyeckuii 3aKoH:
P1:Vx (R(x) — Q(x)).
P2: R(c).

Q(c).

[pyras nHtepnpetayus:
R(x) — «npeameT x — tOXHbIA TOPoA »;
Q(x) — «npeamer x — Tennblii NETOMY ;

¢ — «CraBpononby.



Jloruka B nHdopmaTuke

Jlornka He no3BoJsifeT NoJsly4aTb HOBYIO
nHcgpopmaynro!!!

3HaHus — 3To dopmMa npeacTaBneHus uHgpopmaunumn B Buae
hbopManbHbIX BbICKA3bIBAHNA.

3akoHbl popManbHO NOrMKKU NPeobpasyoT OLHU BbICKA3biBaHUS B
apyrue.

Takum 0bpa3om, 3akoHbl POPManbHON AOrUKM NO3BONAIOT
npeobpasoebiBaTh NHMOPMaALMIO U3 OAHOI hOpMbI NpeacTaBNeHNs
B APYTYO.

3akoHbl hbopManbLHOW NOrMKN — 3TO
WHCTPYMEHT npeobpa3oBaHus nHdopmauymnn.



Jloruka B nHdopmaTuke

OcHoBHas 3agaya cdhopmanbHOIi NOrMKu.

Baza 3nanwii: I = {1, ¢2,..., 0N}
MpeanoxxeHue: 1.

3apaya (HedopmanbHas): BbISCHUTL, SIBASETCA JN
NpeasioKeHne 1) CNeaCTBUEM YTBEPXKAEHWI Ba3bl 3HaHuii [

3apaua (chopmanbHas): npoeputb, 4TO 1 BbiBOAUTCA U3 [ NoO
3akoHaM pOpManbHOW NOruKu.



Jloruka B nHdopmaTuke

MNpunoxeHne 1.

DKcnepTHbIE CUCTEMBI.
Basa 3HaHuii [ — 6a3a 3HaHWUIE 3KCNEPTHOW CUCTEMbI.

MpegnoxeHune 1) — 3anpoc Kk base 3HaHWUii.
AnnapaT JIOrM4eckoro BbIBOAA — 514P0 IKCNEPTHON CUCTEMBI.

[MpunoxeHne 2.
ABTOMaTU3aUNSA HAyYHbIX UCCNEA0BaHWIA.

Basza 3HaHui [ — cuctema akCMoM MaTeMaTUHECKON Teopuu.
MpepnoxeHue Y — MaTeMaTUYECKOE YTBEPXKAEHUE.
AnnapaT J10rM4eckoro BbIBOAA — 54p0 aBTOMATU4HECKON
CUCTEMbI [0KA3aTENbCTBA TEOPEM.



Jloruka B nHdopmaTuke
[MpunoxeHus 1, 2.

Ons 3TOro Hy>HO yMeTb:

> PaspaboTaTh popManbHblii A3bIK Ans NpeacTaBAeHUsl SHAHWIA.

» Co3paTbh HEODXOANMMYHO CMCTEMY 3aKOHOB (pOPMasibHOIN
JIOTVKN.

> [lpoBepuTb KOPPEKTHOCTb NIOFMHECKNX 3aKOHOB.

> [lpoBepuTb NOAHOTY NOCTPOEHHOW CUCTEMbI NOFMYECKNX
3aKOHOB.

» PaspaboTaTb anropuTm npoBepKM BbIBOAUMOCTU OFHUX
npensioXKeHnin N3 Apyrux no 3aflaHHbIM JIOTUHECKMM 3aKOHaM.

OTnm 3aga4aM MOCBSILLEHA NepBasi 4acTb KypCa.

» OnTuMn3npoBaTh NOCTPOEHHbIN anroputm (caenaTs ero
NPaKTUYECKN NPUFOLHBIM).

D7oii 3apaye nocesLleHa BTOpasi 4acTb_Kypca.



Jloruka B nHdopmaTuke

MNpunoxxeHue 3.

MporpammMmupoBaHue.

Bbluncnedne nporpammel — nocnefosaTensHoe npeobpasoBaHine
MHTEPMNPETaTOPOM OAHUX COCTOSIHUI JAHHbLIX B ApYrue COrnacHo
3aJaHHOMY aNropuTMmy .

JNornyecknii BbiBog (f0KA3aTENBCTBO) — NOCNEAOBATENLHOE
NOCTPOEHMNE MO 3aKOHaM (POPMasibHON JIOFMKN OAHUX YTBEPXKAEH NI
U3 LPYrux, UCXOAs U3 3afaHHOl Hasbl 3HaHMIG .

Basza 3HaHui [ — nporpamma.
MpegnoxxeHue ) — BbLI3OB NMPOrpamMmbi.
AnnapaT S0rM4yeckoro BbIBOAA — UHTEPNPETATOP NPOrpamm.

Ho BbluncneHne nporpaMmbl 3aBepLUAeTCsl pe3yabTaToOM, B TO
BpPeEMS KaK He BCSIKOE [0Ka3aTesbCTBO SB/ISETCA
«PE3YNLTAaTUBHLIMY (KOHCTPYKTMBHbLIM).



Jloruka B nHdopmaTuke

[NpunoxxeHne 3.
Mpumep.
3apgaqa. CywecTByOT M Takne ABa NpPaLNOHaNbHBIX YniCna o 1
3, uto o — paymonansbHoe Yncno?
PeweHue.
V2
1. Ecnm \@ — payunoHasibHOe 4nucno, 7o o = 3 = \@

2. Ecam ﬁ\/i — MppaLNOHanbHOe YNCAO, TO
a= ﬂﬂ, 8 =12 (AcHo, uTo (ﬁﬁ)ﬁ =2). O

Mbl fokazanu, 4To o 1 B CyLECTBYIOT, HO HE CMOTIN WX
BbIYUCANTb. DTO HEKOHCTPYKTUBHOE J0OKA3aTEe/bCTBO.

Y7106b1 NnOrnyeckoe [OKasaTeNbCTBO MOMIO MIpaTh posib
BbIYUCIEHUS, OHO LO/DKHO ObITh KOHCTPYKTUBHbLIM.



Jloruka B nHdopmaTuke

Npunoxxenue 3.

[na 3Toro Hy>KHO yMeTb:

» PaspaboTaTh hopManbHbIii S3bIK Ans NpeacTasneHus
nporpaMM B BUAE JIOTNYECKNX YTBEPXKAEHUIA.

> C,El,e.ﬂaTb JIOTN4€CKOE O0KA3aTENbCTBO KOHCTPYKTUBHbBIM,
4TObbI OHO MO0 nrpaTb poJjib BbIHUCNEHUA.

> [lpoBepuTb BLINUCAUTENBHYIO KOPPEKTHOCTL 3TOro cnocoba
[OKa3aTenbCTBa.

> [poBepuTb anropuTMUYECKYHO NOAHOTY 3TOro cnocoba
[OKa3aTeNbCTBa.

» Cgenatb 3TOT cnocob nporpamMmupoBaHus yaobHeimM gis
NoIb30BaHUS.

DToMy nocssilLeHa TpeTbsl YacTb Kypca.



Jloruka B nHdopmaTuke

MNpunoxeHne 4.

MporpamMmesl MOryT ObITh MPaBUABHBIMU U HEMPABULHBLIMN.
[NpaBuibHas nporpamMma — 3TO Takas NporpamMma, NOBeLEHNE
KOTOpOIi Y,OBNETBOPSIET 3aAaHHbIM TpeboBaHuam (cneyundmkavum)
KOPPEKTHOCTMN.

[MpoBepuTb NPaBUALHOCTL MPOrpamMMbl — 3HAYWUT AOKA3aThb, YTO
nporpamMma yaoBieTBopsieT TpeboBaHUAM KOPPEKTHOCTH.

[ns nokasaTenbCTBa NPaBMABLHOCTU MPOrpamMM MOryT bbiTh
MCMONb30BaHbl MeTOAbl JOrUKMN.



Jloruka B nHdopmaTuke

[MpunoxeHue 4.

Onsa 3TOro Hy>KHO yMeTb:

» CoszpaTb dopManbHbIi S3bIK Ans onucaHus TpebosaHwii
NPaBUABHOCTM MPOrpamm.

» PaspaboTaTbh npasuna JOrn4eckoro AOKa3aTeNbLCTBA
NPaBUILHOCTM NPOrpamm.

» PaspaboTaTb anroputm (MeTOf) NPUMEHEHNS 3TUX NPaBuA
NS A0Ka3aTeNbCTBA NPaBUALHOCTM NPOrpaMM OTHOCUTENBHO
3agaHHbIX cneundrKkaumii.

DToMy nocesilieHa 4eTBepTasi 4acTb Kypca.



l kTO e 3To Bce
npuayman?



McTtopuyeckmne ceegeHus

384 p.H.3.

APUCTOTENb

322 n.H.3



McTtopuyeckmne ceegeHus

1716

roTePug BUILTESIbM ®OH JIENBHUL,



McTtopuyeckmne ceegeHus

1815 1864

OXKOPOXK BY/b



McTtopuyeckmne ceegeHus

1848 1925

roTT/10b ®PETE



McTtopuyeckmne ceegeHus

1862 1943

OABUAO TMNbBEPT



McTtopuyeckmne ceegeHus

1872

1970
BEPTPAH PACCEN




McTtopuyeckmne ceegeHus

1906 1978

KYPT FrEQE/b



McTtopuyeckmne ceegeHus

ANb®PEL TAPCKWA



McTtopuyeckmne ceegeHus

= |

o

1908 1031

XKAK 3PBPAH



McTtopuyeckmne ceegeHus

1909 1945

FrEPXAPA NEHUEH



McTtopuyeckmne ceegeHus

1903

AJIOH30 YEPY

1995



McTtopuyeckmne ceegeHus

AHATOIA MBAHOBUNY MAbLEB (1909 - 1967)
CTMBEH KOVJ1 KJIMHW (1909 — 1994)



McTtopuyeckmne ceegeHus

1941
AJ1IAH KOJIMEPOS



McTtopuyeckmne ceegeHus

1956
MUXANN 3AXAPBALLEB



OTkyna npounsoLwina
noruvka?



Jlornyeckue napagoKchl.

[NapagoKkchl - ABMXKYLLAS CUIA JIOTUKN.

MpoTuBope4nBLIe NapagoKchl (aHTUHOMUM ) 3aCTaBASIOT
3a4yMbIBAaTbCA Hag TakKMMW BONpoCaMu, Kak

» Yto Takoe UCTUHHOE yTBEpKAeHUE?

» Yto Takoe fokasyemoe yTeepKaeHue?

> B kakoli Mepe MOXXHO « MEXAaHM3NPOBATbLY PaCCyAOHHOE
MblLLAeHne?



Jlornyeckue napagoKchl.

NMapagokc o kpokogune

Kpokoann cxsatun pebeHka.

MaTb pebeHka npocuT Kpokogwuna:
«BepHu mHe peberka! »

Kpokogunn orseyaert:
«% BepHy Tebe pebeHka, ecnu Tbl
yragaeub, UCMOJIHIO SN 51 TBOKO MPOCLOY. »

«He NCMNOJIHNWb, » — TOBOPUT >XXEHLUWNHA.

BepHert nn kpokoann pebenHka marepu?



Jlornyeckue napagoKchl.

Mapapokc nxeua (6 Bek A.H.3.)



VTBEP>XXOEHUE,
N30BPAXEHHOE HA 3TOM
CNANAE, — JIOXHOE.



Jlornyeckue napagoKchl.

Mapapokc nxeua (6 Bek A.H.3.)

NcTuHHO v n0XKHO npeabsiB/ieHHOE BaMm
yTBep>xaeHue?



Jlornyeckue napagoKchl.

NMapapgokc yTpeHHeln 3Be34bl
BeHnepa BugHa paHHum Bedepom, n noaTomy
ee Ha3bIBAKOT BeYepHen 3Be301.

BeHnepa BugHa pavHum yrpom, n noatomy
€e Ha3bIBAKOT YyTPEHHE 3Be30M.

O3HayaeT 2 3710, 4TO Be4YepHAA 3Be3a
BUAHA paHHUM yTpom ?



Jlornyeckue napagoKchl.

Mapagokc mopckoii GuTssl

Heknii donoToBogel, obpaTuaca kK npopnuuaTento ¢ BONPOCOM,
COCTOUTCS M 3aBTpa Mopckas butea. MpopruaTtens otseTun:
«BbuTea 3aBTpa coctoutcay.

Ha cnegytowmii geHb cayunncs wropm, u pioT He CMOT BbIATY B
mope. PasrHesanHblii pnoTosogel noTpebosan oT npopuuaTens
BEPHYTb AEHbrU, MNOCKOJIbKY €ro NPOrHO3 OKa3aics JOXKHbLIM.
MpopuuaTens oTeeTnA: « TBOM MOPAKM BYEpPa KYMUIN HA PbIHKE
cBexkee MoJioko. CerofiHsi 3TO MOJIOKO yXKE He CBeXee, HO OHU He
MPOCAT BEPHYTHL UM AeHbrn 0bpaTHo. Moii nporHos Toxe 6o
BEPHbIM BYepa, U Tbl HE BMNPaBE XKaNoBaTbCA HAa TO, YTO OH HEBEPEH
CErOAHS».

Npae nn npopuuarens?



[Mapagokcbl HeM30e>KHbl.

Ho nx BansiHne Mo>XHO OrpaHUYUTb.
lns 3Toro Hy>XHbl MaTeMaTuydeckue
MOJeN N NOrMYecKnX 3aKOHOB.

BoT Tak n nosBunacb

MaTtemMmaTmnyeckasa normka



PEVIMOHJ C. CMAJUTNAH. "Kak e HasbiBaeTcsi 5Ta khura?"

V Mopuuu (repourn komegun "Beneumancknii kyney") 6bi1o Tpu
WKaTyAKKU: U3 3000Ta, cepebpa n ceuHua. B ogHoli n3 wkaTynok
xpanuscs noptpet lNopuwu. MoknoHHMKY npegnaranock BoibpaTh
LUKATYIKY, 1 €Cnun OH Bbln AOCTAaTOYHO yMEH, 4TODbI BbIOpaTh
LIKATY/IKYy C NOPTPETOM, TO MoJydan npaeo HaseaTh [Mopuuto
HesecToli. Ha kpbiwkax WwkaTynok 6uinm Hagnucn:

Ha 30507004 Ha cepebpsitoii Ha cBrHuoBOI
MopTtpet B aT0# | lNopTpeT He B 3T0i | [MopTpeT He B 30/10TOI
LUKaATYNKE LIKATYNKE LUKATYNKE

Ceoemy noknoHHuky Mopumsa nosicHuna, 4TO U3 Tpex
BbICKa3bIBAaHNA Ha KPbILLKaX LLUKATYAO0K, NO KpaliHeld mepe aBa
JIOXKHBI.

Kakyto wkaTtynky cneayet BbibpaTtb noknoHHuky Mopuun?



3aragka Anvbepta DiiHwTeliHa

B 5 pasHouBeTHbIX JOMax XUBYT rpaxaaHe b pasHbix CTpaH,
KOTOpble KYpAT 5 pasHbIX COPTOB CUrapeT, NbioT b pasHbIX
HanWTKOB M COAEpPXKaT 5 pa3HbiX XXUBOTHbIX. M3BeCcTHO, yTO

1. V nonska kpacHblii gom. 2. Hemen kyput Rothmans.

3. Kypnabwmk Marlboro xxueet psgom ¢ Tem, KTO AEPXUT KOLLKY.
4. ®unuH nbet Haii. 5. Kypunbwmk Camel gepxut nonyras.

6. 3enenblil fom cTonT cnesa oT benoro.

7. Kypunbwmk Kent nbet nueo. 8. ['pek xKunBeT B NepeoM foMme.
9. Bnageney nowagnn xueet psagom ¢ tem, kto kyput Dunhill.

10. Xo3auH cpefHero goMa nbeT MOJIOKO.

11. XozsuH xentoro goma kyput Dunbhill.

12. Xo3suH 3eneHoro goma nbet kode.

13. Lsen gepxut cobaky. 14. ['pek »unseT okono ronyboro goma.
15. Kypunbwuk Marlboro xxuBeT psigom ¢ Tem, KTO MbeT BOAY.

KoMy npuHagnexuTt 30n10Tas pbioka?



KOHEL, NEKLUW 1.



