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JlekumoHHbIe KypChi:
MaTemaTuueckas orvka n a0rm4eckoe
nporpammupoBatue (3-l noTok)



Jlekuns 1.

Y10 usyyaert norumnka?
Jlornka B nndpopmaTtuke.
CtpykTypa Kypca.
McTtopnyeckue cesegeHus.
Jlornyeckmne napapgokchoil.



Y10 nsydaer noruka?

JTIOT KA onpepensieTca Kak Hayka o popmax u
3aKOHaxX NMPaBWIbHOIO MbILUJIEHNS.

[lpaBUAbHOE MbILNEHNE — TaKOe, B KOTOPOM U3
NCXOOHbIX NCTUHHbBIX 3HAHWNA (I‘IOHFITI/II7I, CY>KAEHNIA ©
YMO3aK/tOH€eHUIi) BCerga ¢ HeobxognmMoCTbio
MOJYHAOTCS HOBbIE UCTUHHBIE 3HAHNS (HOBbIE
MOHATUSA, CY>KAEHUS, yMo3aKmoquv|9|).

B HenpaBuibHOM MbILWAEHUN N3 NCTUHHBIX 3HAHWT
MOFYT MOJIy4aTbCA KaK UCTUHHbIE, TaK N JIOXKHbIE
HOBblE 3HAHUA.

3TO AENCTBUTEJIbHO TAK?



Y10 nsydaer noruka?

JIOTVKA — mexaucumnanHapHas oTpacib Hayk,

n3y4vatoLas

P 33KOHbl NPUYNHHO-CNIEACTBEHHOW CBA3K B
OKPY>XatoLLEM MUPE;

P NposiBNeHNE 33KOHOB NPUYUHHO-CNIEACTBEHHONA
CBA3M B PALMOHANBLHOM MbILUIEHNN YENOBeKa;

P> OTpakeHne 3aKOHOB MPUYUHHO-CNEACTBEHHOL
CBSA3N B s13blKax (ECTECTBEHHbIX U
NCKYCCTBEHHBbIX).



Y10 nsydaer noruka?

POPMAJIbHAA JIOTNKA

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



Y10 nsydaer noruka?

Mosichaowmnn npumep.

P1: Kaxablii meTann — npoBOAHWK.

P2: Ptytb — meTann.

3Ha4YUT, pTYyTb — MPOBOAHUK.

3akoH cusukn (?)



Y10 nsydaer noruka?

Mosichaowmnn npumep.

P1: B kKaxxgom ro>XHOM ropofe NeToM TemnJo.

P2: CtaBpononb — OXHbI ropoj.

3HaunT, B CTaBponose neTom Temnno.

3akoH reorpacun (?)



Y10 nsydaer noruka?

MoscHaowmii npumep.

P1l: Kaxxablii HEBUHOBHbIW YeN0BEK He
AOJIXKEH MOABEPraThbCs HaKa3aHWIo.

P2: CtyneHT E. XK. — HeBMHOBHbI Yen0BEK.

3HaunT, ctyaeHT E. XK. He gonxeH
NnofBepraTbCsl HaKa3aHUHo.

3akoH topucnpyperuynn (7)



Y10 nsydaer noruka?

MosicHaowumnn npumep.
O6buwias dbopma Bcex 3TUX 3aKOHOB
P1: Kaxablli npeameT, obnagaroLuii
ceoiicteom R, obnagaer ceoiicteo Q.

P2: MNpeamet ¢ obnagaer ceoiicteom R.

3HayuT, npegmeT € obnagaer ceolicteom Q.

3akoH dopmanbHoi norukum (1)



Y10 nsydaer noruka?

MosicHstowmii npumep.
Obuas hopma BCeX 3TUX 3aKOHOB
P1:Vx (R(x) — Q(x)).
P2: R(c).

Q(c).

3akoH hopManbHON NOrnMKu
(B cumBoNbHOM Buae)



Jloruka B nHdopmaTuke

ObpaTumMcsa BHOBb K npumepy.
JT0 — ncxodHble 3HaHus (6asa 3HaHwWiA).
P1: Kaxablii MeTann — NpoBOAHMIK.

P2: Ptytb — meTann.

A 3TO — HOBbIe 3HAHUA.

PTyTb — npoBOAHNK.

OTKyaa B3si/IMCb HOBble 3HAHUA???



Jloruka B nHdopmaTuke

MpumeHeHne 3akoHa POPMaNbLHOW JIOTUKN.

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

Q(c).

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

C — LKpPTYTb>».



Jloruka B nHdopmaTuke

Ewe ogHo npumeHeHune 3akoHa hopmMasibHO NIOrMKWN.

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

Q(c).

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

¢ — «CraBponosby.



Jloruka B nHdopmaTuke

Jloruka He no3BoaseT NoJiyd4aTb HOBYIO
nHdopmayuro!!!

3HaHus — 3To dopmMa npeacTaBneHus uHgpopmMaunumn B Buae
hbopManbHbIX BbICKa3bIBaHWIA.

3akoHbl popManbHOl NOrMKKU NPeobpasyoT OLHU BbICKA3biBaHUS B
apyrue.

Takum 06pazoM, 3aKoHbI POPMasbHOW NOTUKY MO3BOISIOT
npeobpazoebiBaTbh MHOPMALMIO N3 OAHOW POPMbI NpeacTaBAEH NS
B APYryto.

3akoHbl hbopManbLHOW NOrMKN — 3TO
MHCTPYMEHT npeobpa3oBaHna nHgopmayunmn.



Jloruka B nHdopmaTuke

A HackosibKO BakHa ¢phopma npepncrassieHus
nHdopmaynn?

1. X — HanboNbLINA KOPEHb YPaBHEHNS

6x* + x> — 20x> —3x + 6 = 0,

2.X:\/§.

D710 ABe pa3Hble bopMbl NMpeacTaBneHus
oaHO n TOI >ke nHcpopmauyun.



Jloruka B nHdopmaTuke

OcHoBHas 3agaya cdopmanbHOi NOrMKu.

Baza 3nanwii: I = {1, 02,..., 0N}
MpepgnoxxeHue: 1.

3apaya (HedopmanbHas): BbISCHUTL, SBASETCA JN
NpeasiokeHne 1) CNeaCTBUEM YTBEPXKAEHWI Ba3zbl 3HaHuii [

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



Jloruka B nHdopmaTuke

MNpunoxeHne 1.

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

Mpegnoxexune 1) — 3anpoc Kk baze 3HaHWUIii.
AnnapaT JIOrM4eckoro BbIBOAA — 5i4P0O IKCNEPTHON CUCTEMBI.

[MpunoxerHne 2.
ABTOMaTU3aUNA HAyYHbIX UCCNIEA0BAHWIA.

Basza 3HaHui [ — cuctema akCMoM MaTeMaTUHECKON Teopuu.
MpepnoxeHue Y — MaTeMaTUYECKOE YTBEPXKAEHUE.
AnnapaT J1I0rM4eckoro BbIBOAA — 54pP0 aBTOMATU4HECKO
CUCTEMbI [0KA3aTENbCTBA TEOPEM.



Jloruka B nHdopmaTuke

[MpunoxeHus 1, 2.
Ona 3TOro HY>XHO yMeTb:

» PaspaboTaTb hopManbHbill S3bIK AN NPEACTaBAEHNS 3HAHWIA.

» Co3gaTb HEODXOAUMYIO CUCTEMY 3aKOHOB (DOPMaJIbHOM
JNOTNKWN.

» [lpoBepuTb KOPPEKTHOCTb JOTUHECKUX 3aKOHOE.

P [lpoeepnTb NONHOTY MNOCTPOEHHON CUCTEMBI JIOTMHYECKUX
3aKOHOB.

» PaspaboTaTb anroputm NpoBEPKU BLIBOAUMOCTU OFLHUX
NpeanoXXeHnli U3 Apyrux no 3afjaHHbIM JOMMYECKUM 3aKOHaM.

OTnMm 3aga4amM NOCBSILLEHA NepBasi 4aCTb KypCa.
» OnTuMn3nMpoBaTh NOCTPOEHHbLIA anroputm (caenatb ero
NPaKTUYECKN MPUFOLHBIM).

Dvoii 3apaye nocesLLeHa BTOpas 4acTb Kypca.



Jloruka B nHdopmaTuke

MNpunoxenune 3.

MporpammMmupoBaHue.

Bbluncnedne nporpammel — nocnefosaTensHoe npeobpasoBaHine
MHTEPMNPETaTOPOM OAHUX COCTOSIHUI JAHHbIX B ApYrue COriacHo
3aJaHHOMY anropuTMmy .

JNornyecknii BbiBOg ([0KA3aTENBCTBO) — NOCNEAOBATENLHOE
NOCTPOEHMNE MO 3aKOHaM (OpPMasibHON JIOFMKN OAHUX YTBEPXKAEH NI
U3 LpYrux, UCXOAs U3 3afaHHOlN Hasbl 3HAHMIG .

Basza 3HaHui [ — nporpamma.
MpegnoxkeHue ) — BbLI3OB NMPOrpaMmsi.
AnnapaT S0rM4yeckoro BbIBOAA — UHTEPNPETATOP NPOrpamm.

Ho BbluncneHne nporpaMmbl 3aBepLUAeTCsl pe3yabTaToOM, B TO
BpPeEMS KaK He BCSIKOE [0Ka3aTesbCTBO SB/SETCA
«PE3YALTATUBHLIMY (KOHCTPYKTMBHbLIM).



Jloruka B nHdopmaTuke

[NpunoxeHne 3.
Mpumep.
3apgaqa. CywecTByOT M Takne ABa NpPaLNOHaNbHBIX YniCaa o 1
3, uto o — paymonansbHoe Yncno?
PeweHue.
V2
1. Ecnm \@ — payunoHasibHOe Ynucno, 7o o = 3 = \@

2. Ecamn ﬁ\/i — MppaLNOHanbHOE YNCAO, TO
a= ﬂﬂ, 8=42. (AcHo, uTo (ﬁﬁ)ﬁ =2). O

Mbl fokazanu, 4To o 1 B CyLECTBYIOT, HO HE CMOTIN WX
BbIYUC/NTb. DTO HEKOHCTPYKTUBHOE J0OKA3aTe/bCTBO.

Y7106b1 NnOrnyeckoe [oKasaTeNbCTBO MOMIO MIPpaTh posib
BbIYUCEHUS, OHO LO/DKHO ObITh KOHCTPYKTUBHbLIM.



Jloruka B nHdopmaTuke

Npunoxxenne 3.
Ona 3Toro Hy>XHo ymeTsb!
» PaspaboTaTb hopManbHbIil S3bIK 4051 NPEACTaBIEHUS
NpoOrpamMm B BUAE JIOTMYECKUX YTBEPXKAEHNA.

> CpenaTb JIOTNYECKOE [0KA3aTeNbCTBO KOHCTPYKTUBHBIM,
4TODbl OHO MOFNIO UrPaTh POJib BbIYUCIEHUS.

> [1poBepUTb BLIYUCAUTENBHYH KOPPEKTHOCTL 3TOro cnocoba
[OKa3aTenbCTBa.

> [IpoBepuTb anropUTMUYECKYIO NOJHOTY 3TOro crnocoba
[OKa3aTenbCcTBa.

» Cpaenatb 370T cnocob nporpaMMupoBaHust yaobHeimM gis
NOAb30BaHNSA.

DToMy nocssiLLeHa TpeTbsl 4YacTb Kypca.



Jloruka B nHdopmaTuke

MNpunoxeHne 4.

MporpamMmbl MOryT ObITh MPaBUABHBIMU U HEMPABULHBLIMN.
[NpaBuibHas nporpamMma — 3TO Takas NporpaMma, NOBELEHNE
KOTOpOIi Y,OBNETBOPSIET 3aAaHHbIM TpeboBaHuam (cneyundmukavum)
KOPPEKTHOCTMN.

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

[ns nokasaTenbCTBa NMPaBMABLHOCTU MPOrpaMM MOryT bbiTh
MCMONb30BaHbl MeTOAbl JOFUKMN.



Jloruka B nHdopmaTuke

[MpunoxeHue 4.

Ana 3TOoro Hy>KHO yMeTb:

» Co3zpaTe dopmManbHbli S3bIK a5 onucanus TpebosaHuii
NPaBUILHOCTM NPOrpamm.

> PaszpaboTaTh npaBuia AOrnyYeCKOro [OKa3aTensCTBa
NpaBUIbHOCTN NPOrpamm.

» Paspabotatb anroputm (MeTOA) NPUMEHEHNSI STUX NPaBNA
OJ151 LOKa3aTeNbCTBA NPABUJILHOCTA NMPOrPpaMM OTHOCUTENIBHO
3aJaHHbIX cneundrKaLnii.

DToMy nocesiuieHa 4eTBepTasl 4acTb Kypca.



1 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 OPBPAH



McTtopuyeckmne ceegeHus

1909 1945

FrEPXAPA NEHUEH



McTtopuyeckmne ceegeHus

1903

AJIOH30 YEPY

1995



McTtopuyeckmne ceegeHus

AHATOJIMN MBAHOBWY MAJIbLEB (1909 - 1967)
CTUBEH KOVJT KJTMHW (1909 — 1994)



McTtopuyeckmne ceegeHus

1912 1954

AJTAH MOTVNCOH TbHOPWVHI



McTtopuyeckmne ceegeHus

1916

KJ104 31BYA LLUEHHOH



McTtopuyeckmne ceegeHus

1941
AJ1IAH KOJIMEPOS



McTtopuyeckmne ceegeHus

1956
MUXANN 3AXAPBALLEB



OTkyna npounsowina
norvka?



Jlornyeckue napagoKchl.

[NapagoKkchbl - ABMXKYLLAS CUIA JIOTUKN.
MpoTuBope4nBLIe NapagoKchl (aHTUHOMUM ) 3aCTaBASIOT
3a4yMbIBAaTbCA HaZ TakKMMW BONpoCaMu, Kak

» YT0 Takoe NCTUHHOE yTBEpXKAeHue?!

» Yto Takoe fokazyemoe yTBepKaeHue?

P> B kakoii Mepe MOXHO «MEXaHU3MPOBATbY PACCYLOYHHOE
MbllaeHne?



Jlornyeckue napagoKchl.

NMapapgokc 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, » — TrOoBOpPUT >XXEHLUWNHA.

BepHeTt nn kpokoann pebenka marepu?



Jlornyeckue napagoKchl.

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



VTBEP>XXOEHUE,
N30BPAXXEHHOE HA 3TOM
CNAVNAE, — JIOXXHOE.



Jlornyeckue napagoKchl.

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

NcTuHHO v n0oXKHO npeabsiB/ieHHOE BaMm
yTBep>xaeHue?



Jlornyeckue napagoKchl.

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

BeHnepa BugHa pavHum yrpom, n noatomy
€e Ha3bIBAKOT YTPEHHEN 3Be30/.

O3HayvaeT 2 3710, 4TO Be4YepHsAA 3Be3a
BUAHA paHHUM yTpom ?



Jlornyeckue napagoKchl.

Mapagokc mopckoii 6uTssl

Heknii donoToBogel, obpaTuaca K npopnuaTento ¢ BONPOCOM,
COCTOUTCS M 3aBTpa Mopckas buTtea. popuuaTtens otseTun:
«BbuTea 3aBTpa coctoutcay.

Ha cnegytowmii geHb cayunmncs wtopm, 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. CerofHsi 3TO MOJIOKO yXKE He CBeXee, HO OHU He
MPOCAT BEPHYTHL UM feHbru 0bpaTHo. Moii nporHos Toxe 61
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 nosBunacob

MaTtemMmaTmnyeckasa normka



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

V Mopuuu (repourn komegun "Beneumancknii kyney") 6bi10 Tpu
WKaTyAKKU: U3 3000Ta, cepebpa n ceBuHua. B ogHoli n3 wkaTynok
xpanuscs noptpet lNopuwu. MoknoHHMKY npegnaranock BobibpaTh
LIKATYIKY, 1 €Cnun OH Bbln AOCTAaTOYHO yMEH, 4TODbI BbIOpaTh
LIKATY/IKYy C NOPTPETOM, TO MoJydan npaeo HaseaTh [Mopuuto
HesecToli. Ha kpbiwkax wkaTynok 6uinm Hagnucn:

Ha 30507004 Ha cepebpsitoii Ha cBrHuoBOI
MopTtpet B aT0# | lNopTpeT He B 3T0# | [MopTpeT He B 30/10TOI
LUKaATYNKE LIKATYNKE LUKATYNKE

Ceoemy noknoHHuky Mopumsa nosicHuna, 4TO U3 Tpex
BbICKa3bIBAaHNA Ha KpPbILLKaX LLUKATYNAO0K, 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 1 COAEpPXKaT 5 pa3Hbix XXUBOTHbIX. M3BECTHO, yTO

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

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

6. 3eneHblil gom cTonT cnesa oT benoro.

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

10. Xo3auH cpefiHEro goMa nbeT MOJIOKO.

11. XozsuH xentoro goma kyput Dunbhill.

12. Xo3suH 3eneHoro goma nbet kode.

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

Komy npuHagnexuTt 30n10Tas pbioka?



KOHEL, NEKLUW 1.



