TEOPUA PAPOB.

EFO BEJIMYECTBO NPA®

[lpenogasartens:
TenbmuHoB A.A.



BBenoeHue

C OBOPAHCKUM TUTYIIOM
«rpa» Temy Moewu
PabOoTbl CBA3bIBAET TOSIbKO
obLee nponcxoxgeHue ot
NTaTUHCKOro croBa
«2paguoy - nuLLy.

[PADPIO

darblie



UTO Takoe rpad

CnoBo «2pagh» B MatreMaTuKe O3HaA4YaeT KapTUHKY,
i€ HapUCOBAHO HECKOSIbKO TOYeK, HEKOTopble U3
KOTOPbIX COeAUHEHbl nuHUAMKU. B  npouecce
pelleHns 3agad  MaTtemMaTuKkm  3aMeTUunn, YTo
yooOHO n300paxatb OObEKTbl TO4YkamMu, a
OTHOLLUEHUA MEXOY HUMWN OTpE3KaMM UM ayramu.

Janblie



UTto Takoe rpad

B MaTtemMaTuke
onpegeneHne rpada
OaeTcs Tak:

'paghom Ha3bIBaeTCH
KOHEYHOE MHOXECTBO
TOYEK, HEKOTopble U3
KOTOPbIX COeAUHEHDI
NNHUAMMN.

Toykn  HasblBalOTCH
eepwuHamu rpada,
a coeauHsaoLmne
NMMHUN — pébpamu.

Pébpa epadha

—
BepwuHa epadgha

Janblie



UTOo Takoe rpad

KornunyecTBo pebep, BbIXOOALLNX n3
BeEpPLUMHbI rpadpa, Ha3blBaeTCcsd cmereHbro
eepuwuHbl. BepuwmnHa rpada, wumeroulad
HEYETHYI0 CTEMNEHb, Ha3bIBAETCH
He4YemHoU, a YETHYIO CTENEHb — YEMHOU.

HeuémHas cmerieHb UémHas cmerneHb

coaepxxaHne



McTopus BO3HUKHOBEHUS rpadooB

TepMmuH "epagh” BnepBblE MOSABUIICA B KHUIE
BeHrepckoro matematuka . KeHura B 1936
[., XOTA HavanbHble BaXXHeuLmne TeopemMbl O
rpadgax Bocxoaat K J1. Sunepy.

[Janblie



McTopus BO3HUKHOBEHUS rpadooB

OcHOBbI Teopun rpadoB
Kak MaTemMaTM4eCKON HayKu
3anoxun B 1736 T.
JleoHapo urnep,
paccMmaTpumBaa 3agady o
KEHUTCOEepPrcKknx MOCTaX.
CerogHsa ata 3agada crtana
KInaccun4eCKoW.

coaepxaHune



3agadva o KeHurcbeprckmx mocrax

boiBlwWKnn  KeHuzcbepz  (HbiHe  KarnuHuHzpao)
pacnonoXeH Ha peke [lperens. B npegenax
ropoda peka omMmbiBaeT Asa ocTtpoBa. C beperoB Ha
OCTpOBa ObINU NepPeKNHyTbl MOCTbl. CTapble MOCTbI
He COXpaHUInNCb, HO OocTanacb KapTa ropoga, rae
OHWN N300paxXeHhbl.




3agadva o KeHurcbeprckmx mocrax

KeHurcbeprubl  npegnaranm  NPUE3XKUM
crnegywollyo 3agady. MnpouTUM Mo BCEM
MOCTaM U BEPHYTbCSA B HaudasribHbIA MYHKT,

npuyemM Ha KaxgomM MOCTY chneaosarno
nobbIBaTb TOMNbLKO OOUH pas.

Hanblie




arnblie



3agada o KeHunrcbeprckmx mocrax

[TponTn no KeHurcbeprcknum moctam, coorntoaas
3afaHHble ycroBud, Henb3d. [lpoxoxaeHne no
BCEM MOCTaM MpW YCIOBUW, YTO HYXHO Ha
KaXkgom roObiBaTb OOWMH pa3 U BEPHYTbCHA B
TOYKY Hayana nyTewecTBUda, Ha SA3blke Teopuwn
rpadpoB BbIMSANT KAk 3adada m3obpaxkeHus
«OQHUM pocYyepKoM» rpada.

daliblie



3agada o KeHunrcbeprckmx mocrax

Ho, nockonbky rpad Ha 3TOM PUCYHKE UMeEET
YeTbipe HeYeTHble BepPLUMHbLI, TO Takoun rpad
HA4YepTUTb «OQHUM POCYEPKOM» HEBO3MOXHO.

coaepxxaHne



OOHUM POCYEPKOM

[pad, KOTOpbIK MOXHO HapucoBaTb, He
OTpblIBas KapaHoalua oT bymarw,
Ha3blBaeTCA ausiepoebIM.

Pewasa 3agadyy O KeHUrcbeprckmx mocTax,
annep cpopmyrnmnposan CBOMCTBa rpada:

Heeo3MoO)xHO Hayepmumb 2pag ¢
He4YemHbIM YUCJZIOM HEYEeMmHbIX 8EePUWUH.

darnblie



OOHUM POCYEPKOM

Ecnn Bce BeplwunHbl rpada
YeTHble, TO MOXHO He
OTpblBad  KapaHgaw  oT
bymaru («ogHUM
pocyepKkoM»), npoBoasa Mo
KaXXgomy  pebpy  TOMbKO
OOAWH pas3, Ha4yepTUTb 3TOT
roadp. [BUMXeHne MOXHO
HayaTb C NOOON BEPLLUUHBI U
3aKOHYNTL €ro B TOU Xe
BEpPLUUHE.

daliblie



OOHUM pOoCYEPKOM

[padp, nmerowmm BCero
nBe HEeYETHbIE
BEPLLUWHBI, MOXXHO
Ha4YepTUTb, HE OTPbIBas
KapaHgaw ot Ooymarw,
npu 3TOM [OBWXEHUe
HY>XHO HayaTb C OQHOW
M3  3TUX  HEYETHbIX
BEPLUMH U 3aKOHYUTb BO ®
BTOPOW U3 HUX.

galiblile



OOHUM pocYEPKOM

[pad, umerowmn Oonee pAOBYX HEYETHbIX
BEPLUMH, HEBO3MOXHO HAYepPTUTb «OOHUM

POCHEPKOMY. f?

coaepxxaHne
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[TlpumeHeHne rpados

NabupuHT - 310 rpad. A nccriegoBaTtb €ro -
9TO HAaWUTU NyTb B 3TOM rpade.
&-

m
N

galiblile






[lepBbIN MHOrOCBA3HbIN Cag0BbIN
nabupnHT ObIn coopyxeH B 1820-e rogbl B
UeBHWHre B BenukobputaHmn.

Cxema «3enéHoro» nabupuHra B YesHuHre



[pad Ansa cagoBoro
nabmpuHTa

Cers ans nabupuHra B YesHuHre



FAMUNLTOHOBBLIM NYTEM
(LUMKJTOM) FTPAGA HA3BIBAETCS
NYTb(LK), TPOXOAALWMA YEPE3
KAXOYHO EFO BEPLUMHY TOJIbKO
OLINH PA3.

[PA®, COOEPXALLI
FTAMUTIBTOHOB UWK/, HA3LIBAETCSH
FrAMNIbTOHOBbLIM.

A

D ‘E (Cl Di Al Bl E) i
rAMWJIbTOHOB MYTb



B 1857 roay pnaHackun martematuk FlamunbToH
npeasnioXxun urpy, HassaHHyr «llyTtewecteuem no
popekas3ppy». Urpa ceoamnack K 06xoay no pebpam
BCEX BepLUUH NpPaBUNbHOro aoaeKkasaapa, npu
YCNOBUU, YTO HN B OA4HY U3 BEPLUUH HEeNb3A
3axoauTb 6ornee ogHoro pasa.




3agada




BbiBOAbI

[padobl — 3TO 3amMevaTterbHble MaTeMaTUdeckme
OOBbEKTbI, C MOMOLLBbK, KOTOPbIX MOXHO peLliaTb
MaTemMaTuyeckme, 3KOHOMWUYECKME W NOrn4veckue
3agadun. Takke MOXHO pewaTtb pasfnyHble
OfIOBONMOMKN U ynpouwlaTb YCrnoBuA 3agad Mo
dounu3nKke, XUMUW, DINEKTPOHUKE, aBTOMAaTUKE.
[padpbl MCNONbL3YKOTCA MPU COCTABMEHUN KapT WU
reHeariorm4yeckmx apes.

B matemaTtuke gaxe ecTb crneumanbHbIW pasgen,
KOTOPbIW Tak N Ha3blBaeTCcA: « Teopusi 2paghoey.

coaepxxaHne



B IPA®E CYMMA CTEMEHEV BCEX EMO
TE@PEM BEPIWWH — YUC/IO YETHOE, PABHOE
YABOEHHOMY YWC/TY PEGEP PA®A:

CmeneHb A +cmeneHb B + cmeneHb C +...= 2*qucrio pébep

HC/IO HEHETHbIX BEPLUVIH JTOBOIO
TE@PEMA [PADA — HETHO.

4YMNC/10 BEPWNH MHOTIOIrPAHHWKA, B

CJIELICTBMIE  xotopbix cxommTca HEUETHOE uncno

PEBEP, YETHO.

HEYETHOE YMCIO 3HAKOMbIX B
NTMOBON KOMMNAHWW BCEMOA YETHO.



[[PAD HA3bIBAETCH
NMOJIHbIM, EC/IN

JTIOBbIE ABE EIO
PA3/INYHbIE BEPLUVHbI
COEAVNHEHBI OAHVM WU

TO/IbKO OAHUM
PEEPOM. G,
OOMNONMHEHMEM  TPA®A A

HASbIBAETCH 'PA® C TEMV
XE BEPLWWUWHAMW n
MUMEKOWMWN TE N TONBKO TE

PEGPA, KOTOPBIE G. /4
HEOBXOAVMO OOBABUTHL K

MNCXOAHOMY FPA®Y, UTOBbI [ONOHEHVE
OH CTAJ1 MOMHBIM. rPA®A G's f10

[PADA G,



C

UK - [TYTh, Y KOTOPOT'O COBITAJIAIOT HAYAJIO
1 KOHEILL



[lepeBOM Ha3blBaeTcs CBA3HbIN rpad, He UMeloLWUun
LUKINOB

G H E B A -
BUCAHAYNE
BEPLIVIHBI




[TlpumeHeHne rpados

Mcnonb3yeT rpadbl WU
OBOPAHCTBO.

Ha pucyHke npuBegeHa
4yacTb reHeariorm4eckoro
aepesa 3HAMEHUTOro
aoBopsaHckoro poga J1. H.
Tonctoro. 3aecb ero
BEPLUMHbI — YfeHbl 3TOro
poda, a CBA3blBalOLLME
NX OTPE3KN — OTHOLLIEHUS
POACTBEHHOCTMH,
BedyLllMe OT poauTenewn
K OETAM.

> 3 \S"hl A

gdarnblie



[lepeuncnuTb BCe BO3MOXHbIE BapuaHTbl 06e0B 13 Tpex ontog (ogHoro
NepBOro, 04HOro BTOPOro 1 04HOro TPETbEro bnoaa), eCnn B MEHIO CTOSTOBON
nMeroTcs ABa nepsbix 6ntoga: wu (w) v 6opu, (6); Tpy BTOPbLIX Bntoaa: pwida (p),
rynsw (2) n nnos (n); ABa TPETbUX: KOMNOT (K) 1 Yan (4).

PelwweHune.
[Tepsoe Gnrono Bropoe 6110110 Tpetbe BapuanTsl
omono obena
Komrmnort b-P-K
Peiba :
Yaii B-P-4
Komnor B-I-K
['ynam
R Yail b—I-4
% KomrmoTr B-11-K
[1noB <
= Yaii b-IT-4
Obenwl
KomnoT H[-P-K
Priba
Yaii -P-4
+ = < Komrmor HI--K
H ["ynsguw
Yai -4
Komnor HI-TT-K
[L1oB
Yaii -y




3agada Ne2. Y Acu ecTb nobMMbIN KOCTIOM, B KOTOPOM OHa XOAWUT B LLUKOSY.
OHa HageBaeT K Hemy benyto, ronyoyto, po30BYO UMK KpacHyto 6ry3ky, a B
KadecTBe «CMEHKN» bepeT 6ocoHoXkM unun Tydonun. Kpome toro, y Acu ecTb
Tpy pasHbix 6aHTrka (Ne 1, 2, 3), nogxoasLmnx Ko Bcem brnyskam.

a) Hapucynte nepeBo BO3MOXHbIX BapuaHTOB ACUHOW ogexXapbl.

3agada Ne3d. ['pynna TypucToB nnaHupyeT OCyLWeCTBUTL MOXo4 Mo MapLUpyTy
AHTOHOBO — bopucoo — Bniacoso — 'pnboso. N3 AHToHOBa B bopuncoBo
MOXHO CNnnaBUTbCA Mo peke unu gontu newkom. 13 bopmncosa Bo Briacoso
MOXHO JOWTM NELLKOM UK goexaTtb Ha Benocunenax. M3 Bnacosa B [(pnboBo
MOXXHO OONSIbITh MO peKe, AoexaTb Ha Beriocunenax unm OMTU NELLKOM.

a) Hapucynte gepeBo BO3MOXHbIX BapuaHTOB Mnoxoaa.

6) CKonbKo BCero BapruaHToB Noxoga MoryT BblOpaTb TYPUCTLI?

B) CKOJSIbKO eCTb MOSMHOCTbIO HE MeLunx BapnaHToB?



[ToumeHeHne rpados
3aodaya:.

Apkagun, bopuc. Bnagumunp, [puropun wu
Ovntpun npm  BCTpeye  ODOMeEHANUCH
pykonoXxatuamm  (Kaxgblh  noxan pyky

Kaxgomy no ogHomy pasy). CKornbKo Bcero

pyKono)aTumn obIfio caenaHo?

gdarnblie



[TlpumeHeHne rpados
PeweHue:

gdarnblie



3adaya 2. [1o oKOH4YaHWUM OEenoBOM BCTPEYM creumanumucTbl 0bMeHsannch
BU3NTHBbIMW KapTOYKaMu (KaXkabl BPY4U CBOK KapTOYKy Kaxaomy). CKOSbKo

BCEro BU3NTHbIX KapToyeK BbIno po3gaHo, ecrnn BO BCTpede ydacTteoBanum: 1) 3
yerioBeka; 2) 4 4yernoseka; 3) 5 yernosek?

1) Bo BCTpe4e y4acTBoBanu 3 4yenoeeka: /

Xéa 2) Bo BCTpe4ye y4yacTBoBasim 4 4YernoBeka:

3) Bo BcTpeye yyacTBoBanu 5
YernoBeK.




Jlormyeckne 3agaun

36



YcnoBue 3agaun

LLlaxmaTHbIN TYPHUP NPOBOAUTCA MO KPYroBou

cuctemMe, Npu KOTOPOU Kaxkabl Y4aCTHUK
BCTPEYaeTCs C KaXXablM POBHO OAWH pa3, y4acTBYIOT
CEMb LLUKOSIbHUKOB.

MN3BeCcTHO. YTO B HACTOSIITUNA MOMEHT:

1)
2)
3)
4)
S)

Bans ceirpan mecrs napTuu;

Tous ceirpai nITh NapTUM;

Jlema v /luma ceirpasii mo Tpu rnapTuu;
CemMen u Uibs chirpaiii 1o ABe MapTHM;
7/KeHs ceirpani OQHY NMapTUIO.

TpebyeTtca onpenenurb:
C KeM cbirpan Jlewa,




N300pa3nm y4aCTHMKOB TypHUpPA TOHYKaAMMU
[1na KaXkgown TOYKU yKaxemM ee M4
(Mo nepBon OyKBE MMEHU UTPOKa)

N KOMMYECTBO MaPTUI, CbIrPaHHbIE 3TUM UTPOKOM
Tona (5)
O ® Newa (3)
BaHﬂ (6) ‘

® . (3)
Kena (1) @

Cewmen (2)
Unbs (2)

Hucrno 8 ckobkax Ha3blgarom cmeneHbro 8ePUWUHBI,

OHO r1oKa3bleaem CKOJ/1bKO pebep 8bixodum U3 0aHHoU




byoem ctpontb pebpa rpadga ¢ y4eTom CTeNeHen BePLLUNH

Hayamb nocmpoeHue pe6ep crnedyem c sepwiuHbl B

mak Kak amo eOUHCmMeeHHasl 8epuluHa,
Komopasi coeQuHsemcsi co ecemu OpyaumMu eepuuuHamu

Cewen (2)
Unws (2)

39



Coenaem nepBble BbIBOAbI:

Ans eepwiuH B u X nocmpoeHb! 8ce 803MOXXHbIE

pebpa

Tona (5) Flows (3)
Baus (6 O ewa
()/ @

Kers (1) Hue (3)

Cewen (2)
Unws (2)

40



[TocTponm cnepytowme pebpa

Ternnepb 0OHO3HAa4YHO oripeodernisgromces pebpa eepwUHb
T.

C yyemom pebpa BT Hado nocmpoums yemsbipe pebpa

Tonsa (

Bans (6)/& P INewa (3)

Oowa (3)

Kena (1)

Cewen (2)
Unws (2)

41



Flopa AenaTb HOBblE BbIBOAbI

Bce 803MoXxHble pebpa mernepb nocmpoeHbl 051 8epUIUR

XK, B, T, a makxe onseepwurn Cu MU

Tona (5)

P Newa (3)

Oowa (3)

Cewmen (2)

Unus (2)

42



[pad K 3agaye NoCTpPoeH

eboBasniocb _onpenenntb: ¢ Kem cbirpan Jlewa.

Tona (5) . ;
Bans (6) /K ewa (3)
Ouma (3)
Kena (1)
Cewven (2)
Unus (2)

OTBET: Jlewa uepan c Toneu, BaHeu u JQumoti



YcroBue 3agaun

B ogHOM OBOpe XUBYT YeTbipe apyra.
Bagum n wodep ctapiue Cepres,
Hukonau n cnecapb 3aHUMaTCA ODOKCOM,
ONeKTpuK-mnaglumn n3 gpysen.

[1lo Beyepam AHOpeW U ToKapb UrparoT B
OOMUHO npoTmnB Cepres 1 arnekTpuka.

Onpenenute npogeccuto Kaxgoro 13
opysen.

44



cne
oa TOKa Lo
bp Ob dep

HaunHaem aHanmanpoBaTb MOMy4YEHHYO CXEMY.
OT KaXXgoro BEPXHEro Kpy>Kka OOSTHKHO UCXOAUTb 4 NMUHUK K KPYXKKaM HUXKHEro psaa,
O[Ha 13 KOTOPbIX cnrowHasa(npoYyHas CBA3b) ,TPU-NMYHKTUPHbIE. (pa3pbiBHas CBSA3b).
A OT KPY>XKOB HUXKHEro psiga-aHarormyHo.

Ot Ceprest oTxoauT 3 pa3pbiBHbIE CBA3WN, 3HAYUT, YeTBepTas- NPoYHas CBA3b

OTBeT roTosB;

Baoum-tokapsb, Cepren-cnecapb, Konsa-anektpuk, AHApen-iodep
45



AHopen, bopuc, Bonogs, Oawa, Nana
OOroBOPUNMUCb CO3BOHUTBLCS MO TeNedoHy O
noceLeHnm KMHo. Bevepom y KnHoteartpa
cobpanuck He Bce. Ha cneaytowmm oeHb ctanm
BbISICHATb, KTO KOMY 3BOHWUMN. OKa3anocsk, 4To
AHpgpen 3soHUN bopucy u Bonoae, Bonoasa
3BoHUN bopucy n awe, bopuc 3soHUN AHApeto
n Nawe, dawa — AHgpeto n Bonoge, a Nanga —
AHgpeto, Bonoge un bopucy. KTo He npuwen B
KWHO, ECIIN BCE OHWU YCIOBUITNUCb, YTO NOX04 B
KMHO COCTOUTCH TOMbKO B TOM Crydae, ecrnm
CO3BOHSATCH BCe?






