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CopepaHue:

» [padbl: onpeaeneHUa n npumeps|

» [lyTb B rpage

» PeweHue normyecKkux saaaud

 OpueHTUpOBaHHbLIE rpadsl

» [lyTb B oprpage

» [lepeBbs

(U

cﬁv MaTpuua CMeXHOCTU




[padbl: onpeaeneHna u Npumepbl

[OBOPA NPOCTbIM A3bIKOM, 2pa@ - 3TO MHOXKECTBO TOYEK
(ana ynobcTBa n306parKeHmUaA - Ha NNOCKOCTU) U NOMNapHO
coeanHAWMX X NMHUIK (He ob6a3aTenbHO NpsambIx). B
2paghe BaXKeH TONbKO GaKT HaIMuYMA CBA3U MeXKAY ABYMSA
gepwuHamu. OT cnocoba n3obparkeHnsa 3Ton CBA3MU
CTPYKTYpa 2paga He 3aBUCHUT.



Hanpumep, Tpu epaga Ha puc. 1
coBnaaaoT

Puc. 1. Tpu cnocoba nsobpaxeHusi ogHoro rpada




A nBa epagha Ha puc. 2 -
PA3NNYHDbI

O @
@/f\(@a

e ﬁ Puc. 2. lNpumep OByx pasHbix rpados

A




pagh — amo epaguyeckoe uzobpaxceHue
cocmaea u CmpyKmypbi cucmemel.

fpagh cocmoum u3 eepwiuH U AUHUU CB8A3U.

pad, copeprKaimm cummeTpuUHble (He
HanpaB/IeHHble) cBA3K-

pebpa, Ha3biBaeTcA

HEeOpPpneHTUNPoBaHHbIM

.,Drpacbom (ceTblo).
“f




CmeneHb sepwuHsl (deg)

JTitobomy pebpy cOOTBETCTBYET POBHO ABE 8E€pUWUHbI, A
BOT 8epWUHE MOKEeT COOTBETCTBOBATb NPOMU3BO/IbHOE
KONM4YecTBO pebep, 3TO KOIMYECTBO U oNpeaenaeT
cmerneHb eepwuHbl. M301uposaHHaAA sepuwiuHa Boobuie
He umeeTt pebep (ee cmeneHs pasBHa 0).

[pad Ha3bIBaeTCA HYs1b — 2pAOM, €CU OH COCTOUT U3
N30/IMPOBaHHbIX BEPLLUMUH.

BepwwunHa rpada Ha3bIBaeTCA sucAYel, ecnu cteneHb ee 1




e Teopema 1. B rpade G(V,X) cymma cteneHem Bcex ero
BEPLUMH — YMNCNO YETHOE, PAaBHOE YABOEHHOMY YMCNY

pebep rpada.

lMpumep. MNycTb rpad coaepknt 5 pebep, Toraa cteneHb 3Toro rpada paBHa
r=5-2=10

¢ BepLLIMHa Ha3blBaeTCA wemHod, eC/iIn ee CTeneHb eCTb
YeTHOE YNC/IO U HeqemHod, e€C/In CTeNneHb ee eCTb
HeyeTHOe YNCNo.

Teopema 2. Yncno HeveTHbIX BepwmnH ntoboro rpada —
YeTHO.

Cnedcmeue. HeBO3MOXHO Ha4YepPTUTbL rpad € HEYETHbIM
YNC/IOM HEYETHbIX BEPLUUH.




[MonHbIV rpad

[pad G Ha3biBaeTCA M0OsIHbIM, €CNn Ntobble ABe ero
Pa3/INYHbIE BEPLUMHbI cOeANHEHDBI OAHUM U TOIbKO OAHUM
pebpom.

[MonHbIW rpad onpeaenaeTca TONbKO CBOMMMN BEPLUMHAMM.
CteneHb NtoH60M BEPLUMHBbI NO/IHOMO rpada, o4eEBUAHO, PaBHA

k=n—1, rae mn—4ncno ero sepLlinH. Yncno pebep atoro rpada
PaBHO YMCNY COYETaHUM U3 11 NO 2

LlononHeHuem rpada G(V, X) Ha3biBaeTca rpad GV, X’),
KOTOPOW COCTOUT M3 BEPLLUMH NepBOro rpada un pebep,
KOTOopble AONONHAOT NepBbin rpad A0 NOAHOro rpada.




CMeXHble BePLUMHbI N pEbpa

e [1Be sepWw UHbI Ha3blBAlOTCA CMEXHbIMM,
€C/IM OHW ABNAIOTCA PA3HbIMU KOHLUaMU
oAHoro pebpa.

* [1Ba pebpa Ha3bIBAOTCA CMEXKHbIMU, CNU
OHU BbIXOAAT U3 OAHOU BEPUIUHBbI.




[lyTb B rpage

* [lymeb B 2paghe - 3T0 nocnenoBaTeNbHOCTb 8epwuH (6e3
NOBTOPEHMUI), B KOTOpOM Ntobbie aABe coceHUE 8EPUUHb
cMmeXHbl. Hanpumep, B n3obparkeHHom rpade, ectb ABa
PA3NNYHbIX NTyMu U3 8epwiuHsl a B 8epwuHy c: adbc n

abc.

OO
N
SNcEC




J1OCTUXKMMOCTDb

* BepwuHa v docmuxcuma w3 8epulUHsl U,
eCNN CYLEeCTBYET Nyms, Ha4MHAOLWMNCA B
U 1M 3aKaH4YMBAOLLMUNCA B V.

* [pag Ha3bIBaeTCA CB8A3HbIM, ECNIN BCE €r0
8epuWUHbI B3aUMHO 00CMUXCUMBbI.




NnnHa nyTn

AnuHa nymu - konuyecTtBo pebep, U3 KOTOPbIX 3TOT Myms cOCTOUT. Hanpumep,
0/1UHQa yXKe ynomaHyTbix nymeu adbc n abc - 3 u 2 cooTBeTcTBEHHO.

PaccmosHue mexay Mexay eepuwuHamMu U U V - 3To 01UHA KpaT4yaiiwero nymu

OT U A0 v. U3 aToro onpeaeneHusa BUAHO, YTO pACCMOAHUE MEXAY
8epwuUHAMU a U C B 2paghe Ha puUc. pasHO 2.

Lukn - 310 3aMKHYTbIM nyms. Bce 8epwiuHbl B YUKs1e, KPOME NepBoi U
nocneaHen, AONXKHbI ObITb Ppa3nuMyHbl. Hanpumep, yukaom asnsetca nyme abda B
2paghe Ha puc.

b




Mpumepbl HEOPUEHTUPOBAHHbIX rpacdos

'pad
CeMbH4
[flopoA
CeTb
JIOMMNHO
oM
J1abnpuHT
‘:) MeTpo
2, JlncTtok B KNETOUKY

BepLwuHBbI
Jlroan
[lepekpecTKu
KoMnbloTepbl
KoCTaLwKN
KBapTupbl
PasBuakKu 1 Tynmku
CtaHuuu
Knetouku

Pebpa
PoACTBEHHbIE CBA3U
Ynuubl
Kabenu
BO3MOXHOCTb
Coceacteo
[Mepexoabl
[lepecaaku

Hanunune obuwen
rpaHULLbl




MeTtoa rpagos - oauH us cnocobos
peleHus noruveckux 3anau.
Jlo ycA0eutro 3aacmu COCMABAAENCA CXeMA, COCMOAWAA U3

AuHUl (pebep) u mouex, (6epuiun).

Jlpumep 1.  Audap, Popuc, Baadumup u Tpuzopuii
uzparu 6 waxmamol. Kaxoiil coizpar ¢ KgK0bim no

00no#l napmuuy. CKOAbKQ napmuii bbiAo cblzpano?

[na peweHns 3agavn coctaBum rpad ¢ 4 sepimHamm
A, b, B, I, o603Ha4yeHHbIMN NepBbIMU ByKkBaMn MMEH Y4aCTHMUKOB
Urpbl B LWaxmMmaThbl. Torga Konn4ecTBo peébep aToro rpada gaer

oTBeT. [1Ns HarnsgHOCTU Kaxaoe pedbpo BblAeNeHOo pasHbIM
LIBETOM.

OTBET: bbinio cbirpaHo 6 napTtun.




Ucnonb3lya metoa rpagos, pewute 3aaavy

CAMOCTOATENbHO.
Jlamp npusmereil npu ecmpeue noKgAu opyz opyey pyKu.

CKOABKO 8Ce20 bblao cOeAAHO PYKONOKAMUT?




TTpyuem mopenupoBaHus ¢ NOMOLBIO rPagpoB

Cumyayuu, 6 KomopwviX mpebyemcs naiimu coomeemcmeie
MKy IAEMEHMAMY PASAUMHBIX MHOKECB, MOKHO
MOOeAUPOBATD € NOMOWLIO 2pagos. B Imom cayuae
INEMEHIBL PASAUUHBIX MHOKecme bydem 0bosznauams
MOUKAMU, a COOMBEMCMBUSL MEKOY HUMU —OMPe3KAMU.

) JDynkmupnvie Aunuu bydym obosnawams omcymcmeue
% feoommowenuil, yKazannwix é 3adaue.




Mpumep 2.

JITpu mosapuwa —Hean, Dmumpuii u Cmendan npenodarom
PA3AUMHbBLE NPeoMemblL (Xumuro, buorozuto u usuxy)

6 wKorax MocKewt JTyavt u Hoszopoda.
O HUX U36eCHO CAedytolee :

1. Hean pabomaem ne 6 MocKee, a Dmumpuii He 6

Hoezopooe.
2. MocKguu npenodaem gusuxy.

3. JIlom, Kmo pabomaem & H0620pode, npenodaem XUMUIO.

ﬁi@mumpuﬁ u Cmenau npenodarom He buor02uw.

axKoil npedmem u 8 KAKOM 20pode npenodaem KgKObLii?




B 3a0aue MOKHO BbLOCAUMD MPU MHOKECTBA:
yuebHvixX ipedmemos, 20p000s, yuumeAe.

Kaxgoe MHOKecmBo co0ep KUm no mpu Iremenmd.
Obosnauum ux eepuuram zpagpa (MmouKgmiL)

OMuTtpnn
@

@ Xnmus
MockBa @

T ® @ o6uonorus
yna

oBropop, 5) Q@ dusuka

9




J1o ycaosuro 3adauu bydem coeOunsms mouKy ompesKamu
(CNAOWHBIMU AUHUSMIL), eCAU UMeEN MECTO COOMmaencmeie
MeEKQY OAHHBIMU IACMEHMAMU, UAU TYHKIMUPHBIMU AUHUAMU,
eCAU COOMBeMCcMeUs. Hem.

JIakum obpaszom, pébpa nauezo zpaga bydym aubo cnarounbvle,

Aubo nyHKmupHuwle.
lMocmpoum pébpa, ucnonb3lys ycnoeue: MeaH pabomaem He 8 Mockse,

a Imumput He 8 Hoez2opode.

MBaH OMunTtpnn CtenaH
o o @

@ XvMus

MockBa @

@ o6uonorus

@ ousnka




MockBa

Tyna

Hosropop
o
o

Mockeu4 npernodaem ¢bu3suky.

@ XvMus

@ o6uonorus

@ usuka




Tom, kmo pabomaem e Hosa2opode, npenodaem XumMuro.

BaH OMunTtpnn CtenaH
o o @

@ Xvmus
MockBa

@ o6wuonorus
Tyna @

Hosropon i ramka

AHanu3supysi nosiy4eHHble cesi3u, deslaeM 8bieo0: xumesb Tynbi
npernodaem 6uosioauro.

MBaH OMuTtpnn CtenaH
o o @

MockBa

g —@  Huonorus
T&a

OBIropo = dbuamKka




Amumpui u CmenaH npenodarom He 6uosnozuro. [Jobaesisiem O0ea
nyHKMUpPHbIX pebpa.

BaH OMuTtpnn CtenaH
@ @ Q@

MockBa

—&®  Buonorus

Tyna @

Hosropop - dU3mKa

AHanu3supys nosiy4eHHbIe cesi3u, deslaeM 8bigod: buosio2uro

npernodaem UesaH.
BaH OMmntpun CtenaH

.\ .
R4 el N
- ~ N
~o N
~
~

MockBa

ounonorusa




HOea CMOMPUM Ha epaq U aHallu3UuUpPyeM cesi3u. leaH He )xueem e
Mockee, MeaH npenodaem 6uonoauro. B Hoezopode xusem
npenodaeamesib XumMuu, 3Ha4um MNeaH He xxueem B HoezopoOle.
Bbieo0d: UeaH xueem e Tyne. A lImumputi u CmenaH e Tyse He )xuaym.

NBaH Omutpuin

MockBa

ounonorusa

Tyna

Hosropoga chranka
U onsamb aHanusupyem nosiyd4eHHble cesi3u. MeaH u [imumpuu He >xugym
e Hoezopode. CnnedoeamenbHo, 8 Hos2opode xueem CmenaH. A mom,
kmo xueem B Hoezopode, npenodaem xumuro. [Jenaem ew,é 2 crnyiowHsl
JIUHUU. NBaH OMntpnn CtenaH

"‘MOC Ba

4 - -=" - S< N

’ _- - ~o R

s -7 > Seoh
Y . it - i <
C —- ,f’l——" ,/
3 A0y . nosiornsa

y ! /’
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HoBropop



AHanu3supyem pébpa epagha. MeaH xueém e Tyne. CmenaH Xueém
e Hoezopode. CnedosamernbHo, 8 Mockee xxueém Amumpuli.
Xumuro npenodaem CmenaH. buonozuro npernodaem UeaH.
CnedoeamenbHo, husuky npenodaem Amumpudl. [lpoeodum ew,é 2
CMJIOWHbIX JIUHUU.

BaH CtenaH

ounonorusa

Tyna

Hosropop - bur3mka

Ha 2paghe umeem mpu mpey2osibHUKa, 6ePUWUHBLI KOMOPO20 COeOUHEHbI
$")CIYToOWHbIMU TUHUAMU. BepwuHbl amux mpeyzosibHuKkoe 0atom omeem
W
3abayu.

84




MockBa

ounonorma

Tyna

Hosropop huamka
Jloryuaem omeem (06ueasco no eepuuram epaga, obpaszyrouum

CHAOULHDLE TMPeYZOAbHUKW): Hean Kusém é TITyAre 1 npenodaem
buorozuro. Dmumpuii Kueém é MocKge u npenodaem Pusuxy.

g, §renan Kueém e Hoezopode u npenodaem Xumuro.




Ucnonbsya metoa rpagos, pewuTte 3aaady
CAMOCTOATENbHO.

OO0HAXKIbL HA OMOBIXE 3d KPYZADIM CMOAOM OKA3AAUCH Nsmepo pebsm
podom u3z Mockewt, Cankm-Jlemepbypea, Hoezopooa, Jlepmu u JTTomcKa:

FOpa, JTlors, Arewa, Kors u Bums. MocKguu cuoer MeK9y moMUmom u
Bumeil, caukm-nemepbypKey, - mexx9y FOpoii u JIloredl, a HanNpomue Hezo
cudeau nepmsaky Arewa. Koas nuxoeoa ve bvia 6 Cankm-Jlemepbypee, a
FOpa He bviear 6 Mockge u JITomcKe, a momuy ¢ JIlorel pezyAsipHO

nepenucwiéaromcsi. Onpederumne, 6 KgKOM 20pode sKusem KAKOblil U3
pebsm.

o~ Omeem: JTloas Kusem 6 MocKge, Bums - 6 Canxm-Jlemepbypze, JOpa
D . Hoezopode, Kors - 6 Jlepmu, a Arewa - 6 JIlomcKe.




OpueHTUpoBaHHbIe rpadbol

* Opepag - 310 2pagh, BCe pebpa KOTOPOro NMeT
HanpasneHue. Takme HanpaBaeHHble pebpa Ha3bIBatOTCA
dy2amu. Ha pucyHKax dyau nsobpakatotca ctpenoykamm (

puc.3) 3 E

Puc. 3. Oprpad




CMmeLlaHHbIU rpad

* B otanuume ot pebep, dya2u coeauHAOT ABe
HepaBHOMNPABHbIE BePWUHbI: OAHA U3 HUX
Ha3blBaeTcA HaYanom oyau (0yea n3 Hee
NCXOAMUT), BTOpaA - KOHUOM Oyau (0yea B
Hee BXoauT). MoXKHO cKa3aTb, 4To ntoboe
pebpo - 3T0 Nnapa dye, HanpaBNEHHbIX

HaBCTpeYy Apyr Apyry.
Ecnun B epaghe npucyTtcTeytoT U pebpa, u
oyau, TO ero Ha3blBalOT CMEeWaHHbIM




[lyTb B oprpade

[Mymeob B opepagpe - 3TO nocnefoBaTeNbHOCTb 8epwuH (6e3
NOBTOPEHMUI), B KOTOpOU Ntobbie aABe coceHUE 8ePUWUHbI
CMEKHbI, MPUYEM KaXKaan sepwuHa ABNAETCA OAHOBPEMEHHO
KOHUOM OAIHOWM Oy2u U Ha4YaI0M CneaytoLen oyau.

Hanpumep, B opepage Ha puc. 3 ] E
HeT nymu, BeayLwiero u3 eepuwuHsl 2
B 8€PWUHY 5.

"NBuratbca’ no opepagy
MOKHO TO/IbKO B HanpaBAeHUAX,

3]u,a;HHb|x CTpenKamu.

e

Puc. 3. Oprpad




[Mpumepbl OPUEHTUPOBAHHbLIX rpadoB

Oprpad

BepLunHbI

Ayrn

YanHeopAa

CnoBa

CoBnageHune nocnegHen n nepeon 6ykB (BO3MOXHOCTb CBA3aTb ABa
CNoBa B LIEeNoYKy)

Pab6oThbl

Heobxoanmoe npeawecTsoBaHue (HanpuMep, CTeHbI HYXHO
NMOCTPOUTb paHblle, YeM Kpbily, T. M.)

ObyueHune

Heobxoanmoe npealwecrtsoBaHne (Hanpumep, Kypc no A3biky Pascal
none3Ho u3yuymTb npexae, yem kypc no Delphi, n 1.n.)

OpeBaHue
pebeHka

MpeameTsbl
rapaepoba

Heobxoammoe npeglectsoBaHne (Hanpumep, HOCKU AOXKHbI 6bITb
HaAeTbl paHblue, YeM 60TUHKKU, 1 T.NM.)

EBponenckui
ropoa

<L

lNepekpecTok

Y3Kkne ynuubl C O4HOCTOPOHHUM ABUXEHUNEM




3aaaHue

A)HapucynTe rpad cuctembl «k KomnbloTep», coaepKaLimm
cneayolimMe BepLlmHbl: NpoLUeccop, onepaTtMBHanA NamATb,
BHELLUHAA NaMATb, KaBMaTypa, AUCNAEN, NPUHTEP.
CoeAMHUTE UX HanpPaBAEHHbIMU IMHUAMU(CTPENKaMMU),
0603Ha4YarWMMM OTHOLLIEHUE «NepeaaeT MHGoOPMaLUo».

B)K npeapiaywemy rpady aobaBbTe NYHKTUPHbIE HAaNpPaB/IEHHbIE
NnMHUM, obo3Havatowme oTHOLEHME «ynpaBaaeT»(paboTomn
BCEX YCTPOWMCTB yNpaBaAeT NpoL.eccop).

)




B3BeweHHbIe rpadbl

* B3BelleHHbIN (apyroe Ha3BaHMe:
pa3meueHHbli) epag (unm opepag) -
31O 2pag (opepag), HEKOTOPbLIM
3NeMeHTaM KOTOpOro (sepwuHam,
pebpam nnun dy2am) conocTaBNEHbI
yncna. Hanbonee yacto BCTpeyaroTca
2pagsl C NOMEYEeHHbIMU pebpamul.
Yncna-nomeTKM HOCAT pPasInyHbIe
Ha3BaHUA: BeC, 0/1UHA, CTOUMMOCTb.

)

Puc. 4 B3aBelleHHbIN rpad




<

3

LlnuHa nymu 80 838€eWEHHOM
2page

e /lauHa nymu BO B3BELUEHHOM (CBA3HOM) 2pagpe - 3To
cymma A/1nH (BecoB) Tex pebep, U3 KOTopbIX COCTOUT
nymo. PaccmosHue mexay eepuwuHamMmu - 310, Kak U
npexae, 071UHA Kpatyauwero nymu. Hanpumep,
paccmosHue oT 8epWUuHbI a A0 8epwuHsl d BO
B3BELWWEHHOM 2page, n3obparkeHHoOM Ha puc. 4, paBHoO 6.

a b
2 ™,
b N, C
,
Puc. 4 BaBelueHHbIV rpad 10 x‘xﬁ 3



)

ﬁ

3

Npad

TaMoXxHu

lMepee3abl

Cynep-
YyanHeOpA

KapTa

[Tpmepsbl B3BELLEHHbIX rpadoB

Bec

BeplwiunHbI
BEPLUUHDbI

Mnowaab

focynapcTtBa TeppuTopUn

CtoumocCTb
fopoaa HOYEBKN B
roCTMHULUE

locymapcTtBa

KoMnbroTepbl

Pe6pa (ayrm)

Hannune HazeMHoOM rpaHunLbl

Jdoporu

CoBnageHune KOHUA M Ha4dana
CNoB(BO3MOXHOCTb "cuenuTb"
cnosa)

Hannumne obuwen rpaHnybl

CeTeBon kabenb

Bec peb6pa
(ayrm)

CtonmMocCTb
nosly4yeHus Bm3bl

AnnHa goporu

OnvHa
rnepecekarLwmxcs
yacrtewn

CtoumocTb Kabens




Cnocobbl npeacrtaBneHmA rpados

e CyuwecTByeT A0BO/IbHO 60/bLIOE YUCNO
pa3Hoobpa3HbIX cnocoboB npeacTaBneHUS
2pagos. OAHAKO Mbl U3NOXKUM 31€Cb
TO/IbKO CaMble MOoNEe3Hble C TOYKU 3peHuns
NnPorpaMmmMmMpPoOBaHUA.




Cnocobbl npeacraBaeHmA rpados

* [padpunyecku

rpad)/ ol

npeaCcTaBAeHHbI f\'xl

Ha pUC., COCTOUT U3 y K
a3 X2

MHO€eCTBa
BEPLUMH U
MHOeCTBO Ayr

O

“D .a:a,a,a,a,a,a,a}
123 4 56 7 X ={X,X_,X_,X ,X_, X}
1727374 75" "6




CnocoObl npeactaBneHus rpagos

* [lepeuyncneHmem

X , X < X, X <X, X <X, X <X, X < X , X < X_, X
XX XXy <X X < Xg Xy 2 <X Xy >0 <X g X > < X %) >}

e MHoOXecTBOM 0Opa30oB
FX ={x1,x2,x6}
_ O e 'x - 06pa3 eepuiuHbl

Xi MHO>XEeCTBO BEPLUNH, B KOTOPbIE

NCXoaqaT Ayrn m3 JaHHON BEPLINHDI.




Cnocobbl npeacrtaBneHmna rpados
MaTpuua MHUMAEHTHOCTU

Mampuya uHyudeHmMHocmu - 3To MaTpuLa BEPLUMH N UHUMUAEHTHbIX UM
oyr.

[lyra uHyudeHMHa BeplUNHE, eCNM 3Ta Ayra UCXOAUT UK 3aX0AUT B A@HHYIO
BEPLUMHY.

BeplwunHa UHYudeHmHa nyre, ecnv B 3Ty BEPLUNHY 3aX0A4UT UK UCXOAUT
NlaHHaA ayra.

B maTpuLe MHUMAEHTHOCTM B NEPBOM CTONOLE PAaCNONOXKEHbI BEPLUMHbI, B
nepBon cTpoke — ayrn. OctanbHble AYENKM MaTPULLbI MHLMAEHTHOCTH
3aMoIHAKOTCA NO cneaylowemMy npasuy:

=7 = ~lecnun 3 i-Toi BepLIMHBI McxoauT j-Tasa ayra:
— 7ij _+1ec1w| B i-TOWM BEPLUMHY 3aX0OAUT j-Tan Ayra;

— 7’J —0 ec/nu i-tTan BepLNHA HE VIHLI,M,CI,eHTaJ TOW ayre,

— 7 =2 €Cu3 I-TO BEPLUMHBI UCXOAMT j-Tas Ayra v B HEE 3Ke 3aX0AMUT, T.e.
| B i-TOW BeplIKHe j-Taa ayra obpasyer nemsio.




Cnocobbl npeacraBneHma rpados
MaTpuua MHUMAEHTHOCTU ANA
OpPUEHTUPOBAHHOro rpada

* [lnAarpada, npeacTtaBAEHHOro Ha puc. al

MaTpULUA MHUMAEHTHOCTU UMeeT BUA,:
x1

x6 O

+1( 0 0

“ | % “6 y K
-1 +1 +1 - a6 a3 X

O



Cnocobbl npeactasneHmA rpados
MaTpuua MHUMAEHTHOCTU

* Ha npaKTuKe B MaTpuULLE MHUUAEHTHOCTM
MHOrAa HYAN HEe NPOCTaBAAKTCA ANA
HarNAAHOCTMW.

 CBOMCTBO MaTpULbl MHUNAEHTHOCTU —
CYMMa 31eMeHTOB no ctonbuam pasHa O




Cnocobbl npeactasneHmA rpados
MaTpuua MHUMAEHTHOCTU

* Mpumep:
[TocTpOUTb MaTpULy
MHUMAEHTHOCTU ANA

rpada,
M306parKEHHOrO Ha
PUCYHKe




Cnocobbl npeacrtaBneHmaA rpados
MaTpuua MHUMAEHTHOCTU

* [pumep:
[locTpouUTb MmaTpuLy
NHUMAEHTHOCTM ANA
rpada, n3obparKEHHOro
Ha pucyHkKe (oTBeT)




Cnocobbl npeactaBneHmA rpados
MaTpuua MHUMAEHTHOCTU ANA
 MaTpuLa HRDPREHTHUPOBAWMAAro rpada
HEOPUEHTUPOBAHHOIO rpacba COCTaBAnAeTCAd no
npasuny:
— , eC/IN I-TaA BepwunHa UHUMAEHTHA j-TOMY

pebpy;

— , eC/IN I-TaA BepwunHa He UHUUAEHTA j-TOMY
pebpy;

— , ec/In B i-TOW BeplmnHe j-Ttoe pebpo obpasyer

; neTnto.
¢ ¥

£,




Cnocobbl npeactaBneHmA rpados
MaTpuua MHUNOEHTHOCTU ANA
HEOpPUEHTUPOBAHHOIO rpada

I I Il \Y

 [lnarpada,
npeacTaBA€HHOro Ha
pucC., MaTpuua
NHUNOEHTHOCTU MMmeeT

2




Cnocobbl npeactasneHmA rpados
MaTpuua MHUMAEHTHOCTU

* Mpumep:
[TOCTpOUTb MaTpuLy

MHUMAEHTHOCTU ANs
rpada,
M306parKEHHOrO Ha
PUCYHKe




Cnocobbl npeactasneHmA rpados
MaTpuua MHUNOEHTHOCTHU

* Mpumep:
[TocTpOUTb MaTpULy

MHUMAEHTHOCTM ANA
rpada,
M306parKEHHOrO Ha
PUCYHKe
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Cnocobbl npeacrtaBneHmaA rpados
MaTpuua MHUMAEHTHOCTU
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* [pumep:
[locTpouUTb MmaTpuLy
NHUMAEHTHOCTM ANA
rpada, n3obparKEHHOro
Ha pucyHkKe (oTBeT)
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Cnoco0Obl npeactaBneHus rpadoos
MaTtpuua cmexXHOCTU Ans
B3BeLUeHHOoro rpada

* Mampuuya cmexcHocmu Sm - 3TO
KBagpaTHaa maTtpuua pasmepom N x N (N
KONMYEeCTBO 8epWUH B epage),
3anNo0/IHeHHaA No cneayrowemy npasuny:

Echm B 2paghe nmeetca pebpo e,
coeanHAloLWee sepWwUHbl U UV, TO Sm[u,V,
= Ves(e), B npoTUBHOM cayyae Smlu,v




B

[lpumep maTtpuLbl CMEXHOCTU ANA
B3BEeLUEeHHOro rpada

d
b C d
1 10 1
0 2 10 2
2 0 3 b H\
'-"._.'.
10 3 0 kY
10
Y
'.'"-.
d

Puc. Ba3BelueHHbIN rpad




Cnoco0Obl npeacrtaBneHns rpadoos
MaTtpuua cMeXXHOCTHU

e J1nA HeOpUEHTUPOBAHHOrO rpada aTa maTpuua
onpeaenaeTcs cneayowmm obpasom.

* EcnunBepwubl W,
gijTgl
* B npotusHom cay4yae; =0

ABNAKOTCA CMeXHbIMMU,

 MaTpuua CMeXHOCTU HEOPUEHTUPOBaAHHOrO rpada
06A3aTeNbHO CMMMETPUYHA. PasmepHOCTb MaTpuULbl
yYKa3blBaeT Ha KO/IMYECTBO BEPLUUH, a YUCNo pEbep paBHO
NONOBUHE eANHUL, UMEIOLLIUXCA B MaTpULLE.




Cnoco0Obl npeactaBneHnsa rpadoos

NMpumep maTpuubl CMEXHOCTU ANA
HeopueHTUpoBaHHOro rpadga
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[lpenmyLuecTtsa maTpuLbl
CMEXHOCTU

* YnobcTBO MAMpuUybl CMEXHOCMU COCTOUT B HAarNAAHOCTH
1 NPO3PaYHOCTU a/ITOPUTMOB, OCHOBaAHHbIX Ha ee
Mcnonb3oBaHmUKU. A Heyao6CcTBO - B HECKONbKO
3aBbllEeHHOM TpeboBaHUMU K NaMATU: eCn 2pag AanekK ot

NOJIHOTO, TO B MaCCUBE, XpaHALLEM Mampuyy
CMEeXHOCMU, OKa3blBaeTCA MHOro "nycTbix mect" (Hynen).
Kpome Toro, ana "obuweHmna" c nonb3oBarenem 3ToT
cnocob npeactaBneHUn epagos He cnuKom yaobeH: ero
Nlyylle NPUMEHATL TONbKO ANA BHYTPEHHErO
npeacTtaBNeHUA AAHHbIX.




[pad nepapxmyeckom CMCTembl
Ha3bIBaeTCA AEepPEBOM.

NepapXmyecKMMU Ha3biBalOTCA CUCTEMDI,
MeXAay 31eMeHTaMn KOTOPbIX YCTaHOB/EHb!
OTHOLUEHUA NOAYMHEHUA NN BXOXKAEHUA Apyr

B Apyra.

lepeBO He UMeeT UUKNIOB U NeTeNib; MeXxXay
nobbimn ABymaA BepLUMHaAMMU CyLLeCcTBYeT
e'p,MHCTBEHHbIﬁ nyTb.

D
¥ ¢
2 & BblpeneHHan B gepese BepLUMHA, KOTOPaA k

eeT NCXOAHbIX BepLlnH, Ha3biBaeTCA KOPE




Nepapxmnyeckas CTPYKTYpa YHMBeEpCUTETA
(yHUBepcuTeT-PpakynbTeTbI-CNELNANbHOCTU-CTYAEHT)
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= MoK A0KYMEHTEI

L) Baza AaHHB:

L2 WIHTEN

[['E]. MoK pHCyYHEKH
IE MoA MySeIKa

L) PB4,

L) TepexmHa E.E

= ¢ Mol KoMneHTER
_ﬂ. AWck 3,5 (40

“e* NokaneHeld amMck (C:) anIMepaN\M

= NokaneHeR AWck (D)
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= G‘ MaHene YNpasnEHHA

48 AAMHHHCT PHPOESHHE CUCTEMDI B

[iﬂ HazHa4eHHEBIE 334 aHHA
':q"g MpHHTERE] M dakcel M H ¢O p’\/\aTM Ke

hes', CeTeEbIE NOAKNHYEHHA

£ Wende asnsaeTca pannosasn

€2 Mero Scout
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ﬂ CeTeEOS OKPYHEHHE
_EJ' FopzHHAa
1) Clipart
IEI JasaHuAa AnAa S knacca
1) vrpa
1) wamTena




[AaMUNBTOHOBbLI rpadbl

[pad Ha3bIBaETCA 20MUABMOHOBbLIM, ECNVN ANA KaXKA0M BePLUIMHbI rpada
HAaMAETCA MAapPLUPYT HAYMHAIOLWENCA N 3aKaHYMBAIOLWEN B 3TOU BEPLUNHE U
NpoxoaaLW M Yepes BCe BEPLUNHbI TOIbKO OAMH pa3. Takon mapuipyT
Ha3bIBAETCA 20MUMIbMOHOBLIM YUK/IOM.

[AMNNBTOHOBDI I'pa(I)bI NMPUMEHAIKOTCA ANA MmOAENNPOBAHUA MHOTIUX
NPaKTNYECKUX 3aa4, Harnpmmep, cCayKat moaesibo npmn CoCtasaeHnu
pacnmncaHnA ABUKEHNA NOE3L0B.

OCHOBOWM BCeX TaKuUx 3d4a4 CAYAKUT KNaCCnNYeCKaAd 3aa4a
KOMMNBOAXKEPA: KOMMUBOAXKEP AO0J/1XKEH COBEPLWNTb Noe3aKy no ropoaam
N BEPHYTbLCA O6paTHO, nobbiBaB B KaXXgom ropoge posHoO ognH pa3, ceeaA
NPU 3TOM 3aTpaTbl Ha nNepeasnKeHna K MMHNMYMY.
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famusnemoHos 2pacgh

famusnbmoHoB8bIM YUK/AOM B H-Tpade
Ha3bIBAETCA MPOCTOUN LUKA, 0OX0AALLNN

BCEe BepLuHbl rpada (poBHO Mo ogHOMY
pasy).
FamunoemoHoe 2pag — rpad, B KOTOPOM

<,
ecTb raMU/IbTOHOB Lenb.




Mony2amunbemoHos 2pagh

famunbmoHoeoU yenoto B H-rpade
Ha3blBaeTCAa NPocCTad Lenb, 06xoaaLLmm

BCe BepLmnHbI rpada (poBHO Mo ogHOMY
pasy).
Flony2amunemoHoe 2pagh —rpad, B

<
KOTOPOM €CTb raMNJIbTOHOBA LK.




[amusbmoHo8, noay2amusnbmoHo8 2padghuoi

[AaMUNBTOHOB rpad

X1 A\

[TonraMmMnNbTOHOB [




ﬂepeBO — rpad Mepapxmyeckon CTPYKTYpbl.
Mexay nob6bLIMM ABYMSA ero BepLUnHaAMM
cylLlecTBYeT eAMHCTBEHHbIN NyTb. [lepeBo He
COAEepPXUT LIMKIOB U NeTenb.

Cyl'lepKOMl'l brOTEP pa60qa;| CTaHU,Vlﬂ nerocMo:::)?:;IM

e

[ HaCTOJIbHbIU ] [nopTaTwBHblﬁ] [ KapMaHHbIN ]

Ly
é Knaccudmkauma komnbroTEepoB




KopeHb — rmaBHaga BepLinHa gepesa.
[Ipedok — OOBLEKT BEPXHENO YPOBHS.
lTomoMoK — OBBLEKT HMXKHETO YPOBHS.
Jlucmbsi — BEPLWWHbI, HE UMEKOLUME MOTOMKOB.

YKaxuTte nepevncrieHHble 00bLEeKThl y AepeBa

YeMnuoH

/\
7N

N AN
ANANANANN

dPuHanucTbl

YyacTHuKM Y2 chnHana

YyacTHUKM ¥4 chuHana

n‘.@B Ha4daJibHbI€ UTPOKU

\ 2 OnumMmnunckasa cuctema CNnOPTUBHbLIX COPEBHOBAaHUN




$aunosas CTpyKTypa

ElﬁI Hawm koHkypcel (D]
: 1 web-caime
1 AHuMELHM
=] KomnetoTepHan rpaduk.a
: EID HaYankHaA LWEona
: I:I F.onnas:
: -3 FacTposana rpaduika
=1 ocHoBHaA wkona
: l:l EekTopHaa rpadiika
I:I F.onnas:
I:I FacTpoean rpadiika
. I:I CrkaHorpadua
=] crapwan wkona
I:I BekTopHaA rpadiika
I:I CrapaA foTorpadua
3 [NpeseHT AuMK9

UTe KOPHEBYIO BepPLUMHY, 00beKTbl 1-ro, 2-ro n 3-ro ypoBHewu




