MNMpakTuyeckoe 3aHAaTHe 1 no ancumnamHe «Mertoabl maTemaTUUYECKOro
MOAENUPOBaAHUAY» Ha TeMy: 3a4a4a KUTaUCKOro NOYTaIbOHa U 3UN1epPOoBbI
LUKAbI.

B npouecce 3aHATUS CTYIEHT JIOJIKEH:

1. Hayuutbcs popMynupoBaTh 331a4l B TEPMUHAX TEOPUU TPpadoB.

2. O3HaKOMHTHCS C AITOPUTMAMU PELICHHS 33a4l KUTAaHCKOTO MOYTalbOHA.
3. Ymerb GpopMynHupoBaTh Ipyrue poJCTBEHHBIC 3a/IaUH.

4. BBINOIHUTD 3a/1aHUSI B TUCBbMEHHOU (hopMme.

diineposBbl UMKAbI U 3a43a4a KUTAUCKOrO NOYTaNboHA

Ecnn naH HeopueHTUPOBaHHbLIN CBA3HbLIN rpad G, To alinepos yuka (3lineposa Lienb) — 3TO TaKoM
LMKA (Lenb), KOTOPbIA MPOXOANUT POBHO OAMH Pas Mo Kaxaomy pebpy.

OueBnaHO, He Bce rpadbl MMEIOT 31MNepPoBbl LUMKAbI (cMm., Hanpumep, rpad Ha puc. 1), HO ecaun
31ANepoB LMKA CYLLeCTBYET, TO 3TO 03Ha4aeT, uyTo, c/iedysa BAO/b 3TOTO LUMKNA, MOMXKHO HapucoBaTb rpad
Ha bymare, He OTpbIBaA OT Heé KapaHaala. Mpad Ha puc. 2 UMeeT cieaylowWwmii SMNepoB UMKA (HaunHas
C BEPWUHbl X ): &48y838,8 5814813328113 68178108933858785. HanpaBneHne ABMMKEHWA MO KaMAOMY
pebpy NokasaHo Ha pucC. 2 CTpeKkamu.
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Puc.1. T'pad 6e3 siineposa unkna Puc.2. dinepos rpad

diinep nepsBbiM B CBOEN 3HAMEHWUTOW 3adaye O KEHUrcbeprckMx MocTax PaccMoTPen BOMPOC O
CYLLECTBOBAHUMN TaKNX LMKAOB B rpadax.

KéHurcbepr 6bin1 pacnonoxeH Ha oboux beperax peku Mperons U Ha ABYX OCTPOBAX 3TOM PEKM.
Bepera peku 1 iBa OCTPOBa COeANHEHbI CEMbIO MOCTaMM, Kak NOKasaHo Ha KapTe (puc. 3,a).
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Puc.3. Kapta Kénurcbepra (a), akeuBaneHTHbI rpad (6)



Bonpoc, noctasnieHHbln B 1736 r., COCTOMT B TOM, MOMKHO /1M, HauyaB C HEKOTOPOM TOUYKM, COBEPLUNTb
NPOry/aKy U BEPHYTbCA B UCXOAHYIO TOUKY, MPOMAA MO KaXAoOMy MOCTY POBHO OAMH pa3. Ecau Kaapii
beper pekn 1 oCTPOoBA cYMTaTb BepLUMHOW rpada, a Kaxkaplii MOCT — pebpom, To KapTy (cm. p1c.3,a) MOXKHO
npeactaBuTb B Buae rpada, M3obpaskéHHoro Ha puc.3,6, U OTBET Ha MOCTaB/IEHHbIM BOMNPOC 3aBUCUT
Tenepb OT CyLLeCTBOBaHMSA 3iNepoBa LUMKAa B 3TOM rpade. iinep yCcTaHOBUA, YTO yKasaHHbI rpad He
COOEPKUT 3iNepoBa LMKNA, WU 3TOT pesynbTaT O3HAMEHOBaa poXaeHue Teopuu rpados. OcHOBHasA
Teopema O CyLLEeCTBOBaHMM 3MNEPOBbIX LIMKA0B GOpMyanpyeTca Tak.

Teopema (dinep). CeA3HbIN HeopueHTUpoBaHHbIM rpad G coaepKUT snnepoB UUKA (3neposy
Lenb) Torga v TONbKO TOrAa, Koraa YMCao BepLuH HedyéTHOM cTeneHun pasHo 0 (0 nau 2).

iinepoebiMm 2paghom HasbIBAETCA HEOPUEHTUPOBAHHBLIA Tpad, B KOTOPOM CYLLECTBYET LMKA,
NPOXOAALLMIA POBHO OAMH Pa3 Mo Kaxaomy 13 pébep rpada.

Anroputm ®népu. Myctb G — sitnepos rpad. Toraa cneayowan npoueaypa Bcerga BO3MOMKHA U
npuBoAUT K 3itneposoli uenu rpada G : BbliaA M3 NPOU3BO/IbHON BepLUMHbI, MAEM No pébpam rpada
Npon3B0OJIbHbIM 06pasom, cobiloaas Anb cneayolme npasuia:

a) cTupaem pébpa No mepe UX NPOXOXKAEHUSA, a TaKKe M30ANPOBaAHHbIE BEPLUUHbI (T.e. BEPLUMHBI,
He MHUUAEHTHbIE HUKaKoMy pebpy), KoTopble Npu 3ToM 0bpasyroTcs;

6) Ha Kaxgom ware uaém no mocty (T.e. pebpy, yAaneHWe KOTOPOro yBEANYMBAET YMC/IO
KOMMOHEHT CBA3HOCTU) TO/IbKO TOTAa, KOrA4a HeT APpYyrmx BO3MOXKHOCTEN.

Hexomopuie podcmeeHHble 3a0a4u

Cpasy e BCNOMWHaEeTCA pAg, BONPOCOB, CBA3aHHbIX C TEM, UMEETCA /I B HEOPUEHTUPOBAHHOM
rpade annepos UMK, Hanpumep:

1. KakoBO HauMeHblLee YMCNOo Lienein UamM UMKNOB HeobxoamMmo Ana Toro, Ytobbl Kaxkgoe pebpo
rpada G copepranocb TOYHO B OAHOW LEenu UaM B OAHOM uukne? OuesBugHo, yto ecim G umeer
3liNepoBy Lenb UAN 3NEPOB LMK/, TO OTBETOM ByAeT YMCI0 OAMH.

2. Pébpam rpada G npunucaHbl NoONOMKUTENbHble Beca. TpebyeTcA HaUTM LMKA, NPOXOAALMiA
yepes Kaxgoe pebpo rpada G no KpaiiHelh mepe OAMH pa3 M TaKoW, YTo ANs Hero oblmii Bec (a
MMEHHO CYMMa BE/IMYMH N; -W(aj) , TA€ YNCNO0 N NOKa3bIBAET, CKOMbKO Pa3 NpoxoAnaoch pebpo a;, a

W(aj) — Bec pebpa a; ) MuHMManeH. OueBuaHo, uto ecnn G cogepKUT slNepoB LMKA, To Ntoboli Takow

UMUKN 6yAET ONTUMa/IbHbIM, TaK KaK Kaxagoe pe6po npoxoaunTcAa TO/IbKO OAMH pa3 U BeC 3TOro UMKna

m
paBeH Toraa ZW(aj) .
j=1

ChopmynmpoBaHHan 3agada 2 HasbiBaeTcs 3adaveii KUMalicKo2zo NoYMAnbOHd, U eé pelueHue
MMEeeT MHOTO NOTEHLMANbHbIX MPUAOKEHUN.

1. C60p mycopa. [lonyctum, 4To onpeaenéHHbI paloH ropoaa obcnyKmMBaeTca eguHCTBEHHOM
MalWHOW gna cbopa fomalwHero mycopa. Pé€6pa rpada G npepctaBnsaoT Joporu, a BepwwuHbl —

nepeceyeHus gopor. BeanuunHa W(aj) — Bec pebpa a; GyAeT cooTBeTCTBOBaTL A/MHE Aoporu. Toraa

npobaema cbopa mycopa B JaHHOM palioHe CBOAUTCA K HaxoXAaeHuto uuKna B rpade G, npoxogsaliero
no Kaxgomy pebpy G no KpaiHelt mepe oauH pa3s. TpebyeTcA HaWTU UMKA C HaMMEHbLUMM



Kunometparkem. B AeNcTBMTENbHOCTM EMKOCTb MaliMHbI M MPOAOAKMUTENbHOCTL paboyero AHA
HaKNaAblBalOT OrpaHMYEHMA Ha YNCI0 YKL, KOTOPbIe MOXKET 06CAYXKNUTb 04Ha MallMHa 3a AeHb. To, YTo
AeNCTBUTE/IbHO MOKeT TpeboBaThCA, — 3TO HAXOXAEHWe He OTAENbHOMO LMKAA, @ HeKoToporo Yncna Q

LMKNOB, 06CNYKMBAEMBIX NO OAHOMY B A€Hb, CKaXKem, 3a nepuog 8 Q aHeM.

2. flocTaBKa MONIOKa UAK NoYTbl. [pn JOCTaBKe MOJIOKAa UK MOYTbl BO3HMKAIOT ewé ABe 334auM,
Korga TpebyeTca onpeaenntb MapLupyT, NPOXoAAWMi XoTa 6bl OANH pa3 No Kaxkaoh us yauu,. 3aecb
33/,34a COCTOMT B HAaXOXKAEHUN MapLLPyTa, MUHUMU3UPYIOLLETO OOLWMNI KUNOMETPAXK (MK Bpema, unm
CTOMMOCTb U T.4,.).

3. [MpoBepKa 3NEKTPUYECKUX, TeNedOHHbIX WAN KeNe3HOAOPOXKHbIX AuHMi. [Mpobnema
MHCMNEKTUPOBaAHUA pacnpesenéHHbIX CUCTEM (ML HEKOTOPbIE M3 KOTOPbIX Ha3BaHbl Bblle) CBA3aAHA C
HenpemeHHbIM TpeboBaHNEM NPOBEPKMN BCEX KKOMMOHEHT».

Jpyrve npunoxkeHus MoryT 6biTb CBA3aHbl C pasbpacbiBaHMEM CMecu Necka M COAM Ha TaBHbIX
A0porax 3umon gna nNpegoTBpaLLeHns obaeaeHeHUsn, C HAaMAYYLWMM MeTo40M PaboTbl aBTOMATUYECKUX
BEHTUNALMOHHbIX YCTPOMCTB, C YOOPKOIM NOMeLLEHMI U KOPUAOPOB B HONbLUMX YUPEKAEHUAX U AaXKe C
HaUAYYLWMM MapPLLUPYTOM OCMOTpPa My3es.

Anzopumm 04 3a0a4u KUMalicko2o NoYmasnboHa
PaccmoTpmm HeopueHTMpoBaHHbIl rpad G=(V, E). Cpeau BepwuH M3 V HeKoTopble BEPLINHDI

(ckaxkem, U3 mHoxecTBa V) ByayT UMETb YETHbIE CTEMEHM, @ OCTa/bHble (M3 MHOKecTBa V™ =V \V ) —
HeuéTHble cTeneHun. lanee cymma cteneHelt d; Bcex BeplwuH V; €V paBHa yaBOEHHOMY uncay pébep B

E (TaK Kak Kaxkgoe pebpo fob6aBnseT No eAnHULE K CTEMEHAM ABYX €r0 KOHLLEBbIX BEPLINH) 1 MO3TOMY

paBHa 4éTHOMy umcny 2m. CnefoBsaTesibHo, Zdi = Z d; + z d; =2m, u TaK Kak cymma z d;

vieV viev* viev ™ viev”

yéTHa, TO cymma Z d; Takxe uyétHa. Ho Bce d; B mocnepHelt cymme HeYéTHbI, 3HAUWUT yncno [V |
vievV ™

BEPLIMH HEYETHOM CTENEHU YETHO.
Mycte M — MHOXKeCTBO Takux uenen (Ckaxem, ;) B G=(V, E) mexay KoHLEBbIMU BepLUIMHAMM
Vi M Vj, Vj,Vj€V, 4To HMKaKMe ABE Lenu He MMEIOT OAMHAKOBbIX KOHEYHbIX BEPLIMH, T.e. Lenw
COeAMHAIOT pas/iMyHble Napbl BepwnH u3 V'~ 1 NOKpbIBaloT BCe BePLUMHbI MHOXKecTBa V . Yucno uenei
Hij
1.,- - ..
B8 M pasHo E|V |, a KaK 6bln0 NokasaHo Bbiwe, |V~ | Bceraa 4éTHO, cnefoBaTENBHO, 3TO YMC/O BCeraa

Lenoe, ecn, KOHeYHo, OHO onpegeneHo. MpeanonoKuUm Tenepb, YTo Bce pébpa, obpasyowme Lenb,
AobaeneHbl K G B KayecTBe MCKYCCTBEHHOM NapanfiefibHOM Luenu, NpuMuém 3Tn pebpa ocTatoTca B rpade
G . 370 o3Hauyaet npexae Bcero, YTo Bce pébpa us G, obpasytowme uenb L, Tenepb yABOEHbI. Tak

NocCTynaem C Kaxaol uenbto Wij €M, n nonyyeHHbi rpad 0603HauMm uvepes G~ (M) . Mockonbky

HekoTopble pébpa w3 rpaga G moryT BxoauTb Gonee Yem B OAHY uenb Ljj, HEKOTopble pébpa u3

G~ (M) moryT 6bITb (MOCNE TOrO Kak A06aB/IEHbI BCE «HOBbIE LEMW Lijj ) YTPOEHDI, y4eTBEPEHbI U T.4,



Teopema. [na noboro uukna, npoxogsawero no rpadpy G, MoxHO BbibpaTb MHOXKecTBo M, ans
KoToporo rpad G (M) umeeT 3lnepoB UWKA, COOTBETCTBYIOLWMUIA NEPBOHAYaANbHO B3ATOMY LIMKAY B

rpade G. OTO COOTBETCTBME TAKOBO, YTO €C/IU LMK MPOXOAUT Mo pebpy (vi,vj) ms G | pas, to 8
G (M) cywectsyer | pébep (oaHOo peanbHoe u |—1 UcKyccTBEHHbIX) Mexay Vi M Vi, Kaxioe u3

KOTOpPbIX MPOXOAMTCA POBHO OAMH pas 3ineposbiM uukaom u3 G~ (M). CnpaBeanmso n obpartHoe

yTBEPKAEHME.,

Aokazamenbcmeo. Ecan umkn npoxoaut no rpady G, To no KpaiHeih mepe oaHO pebpo,
MHUMAEHTHOE KaXAoW BepliMHe V; He4yéTHOM CTeneHW, [O/IKHO MpoxoauTbea aAsaxabl. (Pebpo,

npoxoanmoe ABaxAbl, MOXHO pPacCMaTpMBaTb Kak ABa NapainenbHbix pebpa — o4HO peasbHOe U 04HO
WCKYCCTBEHHOE — W KaX[0e M3 HWUX NpoXoauTca oauH pas.) Mycte ato pebpo (Vi,V,). B cnydae

HeuéTHocTn ctenenn d, BeplwwHbl V, rpada G pobasneHue UCKyccTBeHHOro pebpa mpekae Bcero
caenaet d, YETHbIM, M 3HAUUT TonbKo pebpo (Vi,V,) HyKHO OyAeT NpPOXoAMTb ABaAbl, €Cu
OrPaHMYNTLCA paccMoTpeHuem NNLWb BEPLLUUH v n Vi .
B cnyyae korga dy 4éTHo, sobaBneHne UcKyccTBeHHOro pebpa caenaet d, HeuéTHbIM, a BTopoe pebpo,
BbIxOoAAllee M3 V), AO/KHO 6biTb NpoigeHo Apaxabl (T.e. AobaBnAeTca elle OAHO WMCKYCCTBEHHOE

pebpo). Takasa cUTyaLMsa COXPaAHAETCA A0 TexX Nop, NOKa He BCTPETUTCA BeplUMHA HEYETHOM cTeneHu, o
4ém roBopunoch Bbiwe. CnefoBaTesIbHO, YTOObI Y0BNETBOPUTL YC/I0BMIO BO3BPALLEHWUA B BEPLIMHY V;,

HY’KHO [BaXfbl MPOUTU BCIO Lenb M3 V; B HEKOTOPYIO APYryl0 BepLUMHY HEYETHON CTemeHu V.,
npuHagneskallyto MHoxectey V. 3To aBTOMaTUYeCKM MNPUMBOAUT K BbINOJAHEHUIO YCNOBUA
MPOXOXAEHUA BEPLWUHbI V,. AHANOTMYHO OBCTOMT Aeno ANA Bcex Apyrux BepwuH V; u3 V. 3710
3HauUT, YTo BCE MHOXecTBo M ueneit s G, onpeaenéHHoe Bbille, A0NXKHO NPOXOAUTLCA ABaMKAbl, U
TaK KaK OTCloZla BbITEKAET, YTo Kaxzoe pebpo ns G~ (M) [onKHO NpoXoauTbca OAMH pas, TO Teopema

[lOKa3aHa.

Anroputm pelweHuA 3agaum KUTANCKOro Mo4TaNboHa HenocpeACTBEHHO cneayeTt U3 AOKa3aHHOl7I

.. [ *
Teopembl, TaKk KaK BCe, YTO ONA 3TOro HGO6XO,CI,VIMO, COCTOUT B HaxXOXAEeHUUN MHOXeCTBa Leneun M
(LI,EI'IHOI'O napoco4yetaHnAa AONnAa MHOXeCTBa BepLUH HEeYETHOM CTEI'IEHM), Aatouiero HaUMeEHbLINI
AOI‘IOJ’IHMTEI’IbeIﬁ Bec. LUMKn HanmeHbLLero Beca, I'IpOXO[l,FlU.I,Mﬁ no G , 6yp,ET MMETb BEC, paBHbIl‘a cymme

*
BecoB Bcex pébep 3 G natoc cymma Becos pébep B Lenax s M . 3To To e camoe, YTo U CymMa BECcoB

BCex pébep — peasibHbIX 1 UCKYCCTBEHHDbIX — rpada G~ (M 7).

OnucaHue anzopumma peuwleHus 3a0a4u KUMaiicko2o No4YmanboHa
War 1. Nyctb C=(Cjj) — matpuua secos pébep rpada G . Micnonbays anroputm pelueHna 3afaum o
KpaTyaiwem nytn (cm. nogpasa. 11.3), obpasyem (V™ [x|V™[)-matpuuy D=(d;), rae dj — anmna
KpaTuaiilero nyTu, MAYLLEro U3 HEKOTOPOt BEPLMHBI V; €V ™ B APYryio BeplnHy V; eV ™.
War 2. B nonHom rpade Ha MmHoxecTse BeplunH V~ Halaém Hanbosnbluee napocodetaHne M ¢

MWHUMabHbIM BeCcOm (B COOTBETCTBMM C MaTpuuelt BecoB D). 9To MoXHO caenatb 3¢pdeKTUBHO ¢
NOMOLLbIO BEHFEPCKOro a/iIropUTMa peLleHus 3aa4u 0 HazHayeHuAxX 13 (CMm. 1. 5).



War 3. Ecan BepwunHa V, coyeTaeTcAa C BepwnHOU VB' TO onpegennm uenb MOLB HanmeHbLlero

Beca (3 V, B V), cooTsetcTytowyio Becy d g, cosepwan war 1. [lobasum nckyccteeHHbie pébpas G,
. o *
cooTBeTCTBYIOWME PEBPAM U3 L., M MPOAENaeM 3TO A1 BCeX APYTMX Leneid n3 mHoxectsa M, 8

pes3yabTaTe Yero noayyntca rpad G‘(M*) .

. — * o
War 4. Cymma BecoB Bcex pébep rpada G (M ), HallgeHHasa ¢ UCMO/Ib30BaHUEM MaTPULLb
C:(Cij) (Bec uckycctBeHHoro pebpa 6epérca paBHbIM Becy MapasinesibHOro emy peanbHoro pebpa),
paBHa MUHMMaNbHOMY Becy LMKna, npoxogawero no G. MNpu 3TOM YMCNO MPOXONKAEHWUWA LMKAA MO

pebpy (V; ,VJ-) PaBHO ObLUEeMyY YMC/Y NapannenbHbix pébep mexay v eV™ n v;eV s G_(M*).

CneayeT 3aMeTUTb, YTO MOCKO/IbKY Ha Lare 2 UCMosb3yem napocoyeTaHne MMHUMAaNbHOro Beca,
HUKaKWe ABa KpaT4aiilux MyTH [ U [y NPU TaKOM NapOCOYeTaHUM (CKakem, naywme us i B j nus
p B Q) He moryT umeTb obwero pebpa. Ecamn 6bl oHM umenn obuee pebpo (a,b), kKak nokasaHo Ha
puc.4, To napocoyeTtaHne BepwuH | U (q (ucnonb3ytowee noauenn ot i K b Mot b kK q) m
napocoyetaHve BepWUH P M | (Mcnonb3ytoliee nogueny oT P K & M oT a K | ) aasano 6bl obuee
MapocoyeTaHWe BeCa, MEHbLUEro, Yem BeC MNepPBOHaYas/IbHOrO MapocoyYeTaHuss, 4YTO MPOTUBOPEUUT
MPEAMNONOKEHNIO O MUHUMALHOCTM UCXOAHOTO mapocoyeTaHus. CneposatensHo, rpap G~ (M”) He

OOJ/KeH cogeprkaTb 6osiee AByX napanienbHbix pébep mexay NobbiIMW ABYMA BepliMHaMM, T.e.
ONTUMaNbHbIN UUKA HE MPOXOAUT HM NO Kakomy pebpy rpada G bonee uem aga pasa.

b

a

Puc.4. Lenu L u Wy, , MMetolye obuiee pe6po (a,b)

Npumep 1. Paccmotpum cetb G (puc.5), umetowyro 12 BeplunH un 22 pebpa, Beca KOTOPbIX
yKa3aHbl Y Kaxkgoro pebpa. 3agaya COCTOUT B HAXOXKAEHUMN LMK, NPOXOAALLErO Mo Kaxaomy pebpy G
Nno KpalHel mepe O4MH Pas U UMEIOLLLEr0 MMHUMA/bHBIN Bec.

PeweHue. MHOeCTBO BePLUMH HEYETHOW cTeneHu aTtoro rpada ectb {1, 3, 4, 6, 8, 9}.

Puc.5. Cetb G

Mcnonb3ya anropmMTm HaxoxaeHuaA KpaTyaiwero Nyt [enkcTpbl, Halngém matpuuy D Kkpatyaiwmx
PaCcCTOAHUI MEXKAY KaXKa0W Napoi BepLIMH C HEYETHbIMM cTeneHsaMu (war 1).



1 - 19 17 7 19 15
3 19 - 20 12 24 20
D= 4 17 20 - 24 20 11
6 7 12 24 - 12 22
8 19 24 20 12 - 19
9 15 20 11 22 19 -

Ha ware 2 B nonHom rpade Ha LWeCTM BepwMHax HaxogumM Hambonbllee napocoyveTaHue
MWHUMaNbHOTO Beca. TaKoBbIM cpeay NATHAZLUATM HaMbOoNbWMX MNapoCOYeTaHW NoAHOro rpada
ABnsAeTca napocoyetaHue (1;6), (3; 8), (9; 4) Beca 42. CoeanHsiem BeplimHbl 1 1 6 Uenblo 1-12-6 ¢
WCKYCCTBEHHbIMU pébpamum obuielt ganHol 7, BepwmnHbl 3 U 8 uenbtlo 3—5—6—7—8 € UCKYCCTBEHHbIMMU
pébpamun obuwen aanmHon 14 n BepwmHbl 4 N 9 uenbto 4—2—-9 C UCKYCCTBEHHbIMK pEBpamn obuuen
anvHon 11,

— * o
pad G~ (M ), nonyumsumMinca nocne BbINOJHEHUSA

wara 3, n3obpaxkEH Ha puUC.6; NMYHKTMPOM MOKa3aHbl
NCKYCCTBEHHbIe pEbpa.

M3 puc.6 BUAHO, YTO ONTUMa/bHbIA LUMKA B rpade
npoxoaut Yepes pébpa (9, 2), (2, 4), (3, 5), (5, 6), (1, 12),
(12, 6), (7,6) v (8,7) nABaxapl, a Yepe3 BCe OCTa/bHble

pébpa — oamH pas. Bec aToro LmKna paseH 294.

Puc.6. Tpap G~ (M)

Kak Tonbko noctpoeH rpad G_(M*), TO MoOryT

6bITb Cpasy e HalgeHbl No anroputmy Pnépu 3nNepoB UMKA 3TOro rpada M COOTBETCTBYIOLLMIA
ONTUMa/IbHbIA MapLWpPyT, NPOXo4ALLMI NO NepBoHaYanbHomy rpady G . Hanpumep, ana rpada Ha puc.6,
OAMH M3 TaKMX 3N1EPOBbIX LMKIOB 3a4aETCA NOCNEA0BaTE/IbHOCTbIO BEPLMH (HauMHan ¢ BeplmHbl 1): 1,
4,3,5,3,2,4,2,1,12,5,6,7,8,10,1,7,6,12,6,5,11,9,2,9,10,11,8,7,12, 1.

370T UMKN  ABNAAETCA TaKXXe COOTBETCTBYyHOWMM ONTUMaJZIbHbIM UWKNAOM, npoxogAawmm no
nepBoHayasnbHoMy rpady (cm. puc.5). BO3MOXKHbI TaKXKe Apyrne OnTUMasibHble LMKAbI, Npoxoasalime
pébpa rpada B MHOM nopsake. OAgHaKo Bce 3TU UMKAbI ByAyT NpPOXoAuTb ABaKAbl MO TOMY e
MHOecTBY M3 BOoCbmM pébep. CneaoBaTenbHO, KaK TONbKO onpegaeneHbl Te pébpa rpada G, no
KOTOpPbIM ONTUMaNbHbIN LMK NpoXo4auT ABaxAabl, MOXHO NOCTPOUTb HECKOJIbKO TaKUX UUK/1OB B rpad)e
G.»

Npumep 2. B nHTEpHET-MarasuvH No NpoAarke YacoB B TeYeHMe Heaenu NOCTynatoT 3aKasbl, a B
BbIXOAHbIe AHM MarasuH foCTaBAsieT 6ecniaTHO 3akKasbl KaveHTam. MMycTb KapTa 3aKa3oB Ha Hezesnto
npeacraBneHa Ha puc. 7. Ha Helt marasMH HaxoAuTCA B BeplwMHe S, ApyrMe BeplwuHbl — 3TO
nepekpécTkn, pébpa — yanubl, umMdpbl Ha PEbpax — A/IMHA yAuL, X — MeCTa, Kyaa ciefyeT AOCTaBuTb
ToBap. Tpebyetca BbIGpaTb ONTUMAaNbHbLIA (KpaTyallimMiA) MaplIpPyT AOCTaBKM TOBapa KAMEHTam
MarasuHa.



PeweHue. Mpeobpasyem KapTy 3aKa3oB B CETb, B KOTOPON OCTaBMM TONIbKO YAWULbI, MO KOTOPbIM
HeobxoaMmo npoexaTtb. YOepém Bce BepLUMHbI CTeNeHn 2 NyTEém cKaemBaHua pébep. CeTb, NoayyeHHasn
nocne npeobpasoBaHuA, M306paXkeHa Ha puc. 8.

Puc.7. KapTa 3aKa3oB UHTepHeT-MmarasmHa Puc.8. CeTb, nony4yeHHas U3 KapTbl HA puc.7

C NOMOLLbIO aNTOPUTMOB HaXOXKAEHUA KpaTYanWmMxX nyTein Hangém matpuuy D Kpatyalwwmx nytei
MeXKAY KarKaoM Napoit BEPLUMH CETU C HEYETHLIMM CTEMEHAMM.

S Vi V5 Vg Vg Vg

s | —-|12|7|3]10]| 11
vi |2 —-1|5]|5 /12| 9
D= VY |7 |5 ]| —-|10]| 7 4
Ve | 3| 5|10 -1]7] 6
Vg |10 12| 7 |7 |- | 3
Vig |11 9 | 4 | 6 | 3 | -

Tenepb B nonHom rpade Ha WeCTU BepliMHax C
maTtpuueit secos D Halaém cpeam 15 napocoyetaHui
napocoyeTaHne  MMHUMANbHOTO  Beca. TaKOBbIM
ABnAeTcA napocoyeTaHue Beca 11:

(S,Ve), (V1,V5), (Vg Vig)-

JobaBnsem  UCKycCTBEHHble  pébpa BAONb
v KpaTyalwmx  nyTem  mMexay  KoHuamm  pébep
Puc.9. CeTb, npeBpaLLEHHas B 3li1epoBy ¢ napocoyeTaHus. MNonyyaem atneposy ceTb (puc.9).
NMOMOLLBbIO Napoco4YeTaHnAa MUHUMA/IbHOIO
---- C nomowbto anroputma Pnépu B cetn Ha puc.9

Haxoanm 91‘/’1nep03 UnKnA, KOTOprVI o4yeBnaHO 6yp,eT ONTUMaJ/IbHbIM MapLWpPyTOM A0CTaBKM TOBapa
KANeHTam. »




3aaaum gNa CaMoCTOATENIbHOIO pelueHus.

1. C nomowbto anroputma @népu HakT alineposy Lenb B rpade.

2. Y KaKoro us cneaytowmx rpados CyLecTByeT 3i1epoB NyTb UAW UMKA? ECan cywecTByeT, TO NOCTPOUTL
ero.

a) 6) B)

3. PewwnTb 3ajayy KWTAMCKOro nouyTasbOHa ANA B3BELWEHHOro HeopueHTUpoBaHHoro rpada G,
M3006paKEHHOIO Ha pUCYHKe. (Bocnosb3oBaTbca anropuTMom JenKCTpbl A8 HAXOXKAEHUS KpaTyalLumx
nyTen Mexay KaxzoW Napon BeplMH C HEYETHbIMU CTEMEHAMU U PewnTb 33agady O Hambosbliem
MapocoYeTaHNM MUHMMAIbHOTO BECA C MOMOLLbIO MOJIHOTO Nepebopa.)
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5 Xo 35 Xy 14 X12



4. HainTv onTMManbHbI MapLUpyT NoYTasiboHa Ha rpade.




