Tema 3
Beryn 1o Teopii rpadis

[Tapa (V(G),E(G)) HasuBaeThCs:

- npoctuM rpadom, skmo V(G)— HEMOpOXHS, CKIHYEHHa MHOXKHMHA €JIEMEHTIB, SIKi
Ha3UBalOThCA BepmmHamMu rpada, E(G)— CcKkiHYEHHA MHOXXMHA HEBIOPSAIKOBAHMX Map
PI3HHMX EIEMEHTIB 3 MHOXMHM BepiuH V(G), SKi Ha3MBarOThCs pedpamu rpada;

- 3arajJbHUM rpadom aGo rpadom, skmo V(G)— HEMOpOXKHs, CKiHUYEHHA MHOXHUHA
BepuH, E(G) — CkiHYeHHA CiM’s HEBIOPSIKOBAHUX Iap €JIEMEHTIB 3 MHOXKUHHU BEPIIUH

V(G);

- opienToBanum rpadom aGo oprpadom, skmo V(G) — HEMOPOXHs, CKiHYEHHA
MHOXKMHA BepmH, E(G) — ckiHYeHa CiM’S BIOPSIKOBAHHMX IIap €JIEMEHTIB 3 MHOXKHUH
BEPILIVH V(G).

CiM’€10 eneMEeHTIB Ha3WBAETHCS CYKYIHICTh €JIEMEHTIB, B SIKIA JIeIKl €JIEMEHTH
MO’KYTb IIOBTOPIOBATUCH.

Jlamo 11e nekijibka BU3HAYEHb.

JIBi Bepmman @ i b rpady G Ha3uMBaIOThCS CYMIsKHMMH, SIKIIO iCHYe pebpo, Mo 1X
3’ennye. [Ipu 11pboMy BepmviHA 8 1 D Ha3MBarOThCs iIHIMAEHTHUMU IIEOMY pedpy, a pedpo
— iHIMIeHTHUM BepIunHam a i b.

JIBa pi3Hux pedpa rpada G Ha3UBAIOTHCS CYMi’KHUMM, SIKIIIO BOHH MalOTh IPUHAKMHI1
OJIHY CIIJIbHY BEPIIHHY.

Crenenem (BajleHTHiCTIO) BepimimHa a Tpada G Ha3UMBAEThCA 4YHUCIO pedep,
IHIUJICHTHUX BEPIIUHI a .

Creminp BepmuHU a OyaeMO IMO3HAYaTh 4epes p(a). [Ipu oOumcieHHi cTeneHs
BEPIIMHMU & TMETII0 B & BPaXxOBYIOTh JBiUl.

Bepumna crenens 0 Ha3uBaeTbCsAd 130J1bOBAHOI0 BEPUIMHOK), BEPIIMHA CTeneHs |
HA3MBAETHCS BUCAYOI0 a00 KiHIE€BOIO BEPIINHOIO.

Jlema Eiuiepa.

CymMa creneHiB BCIX BepUIMH rpada G € MapHUM YHCIOM, SIKE JOPIBHIOE MOABOEHOMY
yuciy peoep.

Hacuinok 3 iemn Eisiepa.

B Oyab-sikomy rpagi G 4uCIIO BEPIIMH HEMAPHOTO CTENEHS! TOBUHHO OYTH MapHUM.
JlBa rpada G, i G, Ha3UBAIOTLCS i30MOP(HUMH, SKIIO Mi>K MHOKMHAMH iX BepuiuH V(G,) i
V(G,) icHye Taka Gi€eKTMBHA BiINOBIAHICTB, IO YHCIO pedep, sAKi 3 €AHYIOTH Oyab-sKi
BEpPUIMHU B G, , TOPIBHIOE YHUCITY pedep, Kl 3’ €AHYIOTh BIANOBIIHI BEPIIMHU B G, .

Ilinrpagom rpada G HasuBaeThes rpad), yci BEpIIMHHM SKOro Hajuexarb V(G), a Bci
pebpa Hanexars E(G).

I'pad HazuBaeThcs MIAOCKUM (IJIAHAPHUM), SKIIO ICHYE 13oMopdHUl Homy Tpad,
KWW 300pa)KyeThCs HA IUIONIUHI 0€3 MepeTuHy pedep.
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Martpuuero cymizknocti rpapa G 3 V(G) = {Vl Vo, ,Vn} HA3UBA€THCSI MaTPUIS
A= (aij ) PO3MIPHOCTI NX N, B sIKIi CJIEMEHT &;; AOPIBHIOE Yncity pedep B G, 110 3’€AHYIOTH
BEPIUMHH V; 1 V.

Moxuna mnoOyayBatu wmatpuiiro M (mij ) po3MipHOCTI Nxm s oprpada G 3
V(G)={v;.Vy,...v,} i E(G)={e;.e,,...y,}, PAAKE fKOi BiATMOBiTAIOTH BEpIIMHAM, a
CTOBIMYMKHU — pedpam rpada G . B miif matpui:

- mj; =1, siKwo BepiurHa Vi € IOYaTKOBOO Jist pebpa €

- m;; = -1, skwo BepiurHa V; € KIHIEBOO 1 pebpa €

- m;; =0, sikio BepmvHa V; HE IHIEACHTHA peOpy €.

Skwo rpa¢p G — HEOPIEHTOBAHUIA, TO BUKOPUCTOBYIOTH TUIBKH 3HAaYCHHs M; =1 abo
m;; =0. Marpuus M (mij ) HA3WBAETHCS MATPUIIEK iIHIUAEHTHOCTI Tpady G .

MapmpyToM AOBKHHM M HAa3WBAEThCSA IOCIIAOBHICTH M pebep rpady (HE
000B’SI3KOBO PI13HUX) TaKMX, 1[0 KOXKHI JBA CYCIJHIX peOpa MarOTh CIUIbHY BEPIIHUHY.

Sxmo B Mapmipyti S mMoYaTkoBa 1 KiHIIEBA BEPIIMHHU CIIBINAJAI0Th, TO MapIIpyT

HA3WBAETHCS NMKJIIYHUM.

MapuipyT Ha3UBA€ETHCS JAHIIOTOM, a ITUKIIYHUN MaplIpyT — MUKJIOM, SKIIO KOXKHE
Horo pedbpo 3ycTpiyaeThesl TIIBKU OJIMH pa3 (BEPIIMHH MOXYTh MOBTOPIOBATHUCH, IPUUOMY
JIeKUJIbKa pa3iB). JIaHIIOT 1 UK Ha3UBAIOTHCS MPOCTUMM, SKIIO B HUX YKOJHA BEPIIMHA HE
MOBTOPIOETHCS.

JIB1 BepIIMHM HEOPIEHTOBAHOTO Tpady G Ha3WBAIOTHCA 3B SI3HMMM, SKIIO ICHYE
MapIIpyT 3 KiHISIMU B ITUX BEPIIAHAX.

I'pad Ha3zuBaeThCA 3B’ A3HUM, SKIIO Oy/Ab-sIKa Mapa BEPILIWH B HbOMY 3B s3Ha.
Hapenemo aekuibka TBEpIKEHb BIAHOCHO 3B’ S3HOCTI.

Teopema 3.1.
Sxmo y ckindeHoMmy rpadi G pIBHO JBI BEPIIMHUA MarOTh HEMapHUM JIOKAJIbHUN
CTENIHb, TO BOHU 3B’ S3HI.

Teopema 3.2.
I'pad G 3 n BepmmHaM# i 3 UuciIoM pedep, OLTBIINM HiX Cr% € 3B SI3HUM.

Teopema 3.3.
Koxxuuii HeopieHTOBaHMiI rpad po3MagaacTbCcsl €IUHUM YUHOM B MPSMY CyMy CBOiX
3B’SI3HUX KOMITOHEHT.

Sk1110 iICHye Taka BepIInHa, BIIAJICHHS SIKO1 EPETBOPIOE 3B’ si3HUM Tpad (abo 3B’ s13HY
KOMIIOHEHTY HE3B’sI3HOr0 Tpady) Yy HE3B’SI3HUH, TO BOHA HA3UBAETHCS TOYKOIO

SYJICHYBaHHS. Pe6po 3 TAaKMMH K€ BJIACTUBOCTAMU HAa3UBA€THCA MOCTOM.

Teopema 3.4.
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SAxmo pebpo rpady HE HANCKUTH KOAHOMY IMKIY IbOro rpada, To Iie pedpo
SBJIIETHCSI MOCTOM.

Oco06nuBHl IHTEPEC MPEICTARISIOTH 3B’ A3H1 alIUKIIIYHI rpadu.
3B’a3HUI rpad, AKUil HE MICTUTh I[IUKIIIB, HA3UBAETHCS A€PEBOM.

HesB’si3Huii rpad, KOMIIOHEHTH SKOTO SIBIISIIOTHCS IEpEBaMU, HA3UBAETHCS JIiCOM.

byab-sxa 3B’s3Ha cykymHICTh pebep rpady G, sika He MICTHTH LHKIIB, pa3oM 3
IHIUJACHTHUMH iM BEpIIMHAMHU yTBOPIOE aepeBo rpady G. Skio Take nepeBO MICTUTH BCl
BepminHu Trpady G, TOo BoHO Ha3uBaeTbcs kKapkacom rpady G. PebOpa rpady G, sxi
HaJIeKaTh MOTO JepeBy, HA3UBAIOTHCS TIKAMHU.

Yucno BigmasieHux pedep B Iii Mporeaypi XapakTepu3ye Mipy 3B s3HOCTI rpady G i
HA3UBAETHCSA HMKJIOMATHHUM YUCJIOM Tpady G 1 Mo3HAYAETHCS JITEPOIO L.

Teopema 3.5.
SAxmo 38’130 rpadp G Mae m pedep 1 N BEPIIMH, TO 1 =M — (n — 1).

PosrisiHemo neski Ba:kauBi THIM rpadgis.

I'pad G,y sikoro E(G) =0, Ha3UBAETHCS MOPOKHIM rpaom.

[Ipoctuii rpad, B sikoMy OyAb-siKi Bl BEpUIMHM CYMIXKHI, Ha3UBAEThCS MOBHHUM
rpadoMm.

Teopema 3.6.
. n(n-1)

I'pap K, mae piBHO 5 peoep.

I'pap G, y sKoro p(a): Kk, Va eV(G), HA3MBAETHCS PeryJsipHuM rpagom
CTeNeHs K.

Perynsapui rpadu crenens 3 Ha3WBarOThCSA Takoxk KyOiuHmMHM Tpadamu. Bigomum
IPUKIaA0M KyOiuHOTO rpady sBisieTbes Tak 3BaHuil rpa¢ Ilerepcena, npencraBneHuil Ha
puc. 3.1.

Puc. 3.1

Cepen perymspHux rpadiB ocoOJHMBO I1iKaBl Tak 3BaHi1 IIATOHOBI rpadu. PeryinspHi
rpadu, yTBOpEHI BEpIUIMHAMH 1 peOpaMu I’ ATH NMPABUILHUX MHOTOTPAHHUKIB — MIJIATOHOBUX
TUL. TeTpaeapa, KyOa, OKTaeapa, JoJAeKaeapa 1 1KocaeApa, HA3UBAIOTHCA NJIATOHOBUMM
rpadamu.
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Ha puc. 3.2 npeacrasieHi miiaToHOBI Tija.

a o 8

+ &

2 0
Puc. 3.2 IlnaToHoBi Tina: kyo (a); noaekaenp (6); Terpaeap (8); okraeap (2), ikocaemap (0)

A

SIkmio B rpadgi G MHOKHUHY BepinuH V(G) MOKHA po30MTH Ha JBi miAMHOKUHA V,(G) i
V,(G), 1110 He MepeTHHAKTHCS, TaK, 00 KoXHE pedpo rpady 3B’sA3yBajio BEPIIMHU 3 PI3HAX
MAMHOKHH, TO rpa(b G Ha3UBACTHCI ABOJAOJLHHM 1 IT03HAYAECTHCS G(Vl,Vz).

Teopema 3.7.
I'pad G € nBOAOIBHUM TOI, 1 TIIBKK TOJI1, KOJIM BC1 HOTO MPOCTI MUKIU MAIOTh apHY
JTOBXXHUHY.

Sxmo aBoA0aBHUM rpad) — NPOCTUH 1 KOKHA BEpUIMHA 3 OJHIET JOJII CyMIXKHA 3 yCIMa
BEpUIMHAMHU 3 1HIIOI J0Ji, TO LEH rpad HA3MBAETHCS MOBHHUM JABOJOJBHHM rpadom 1

nosHavaeTbes Ky, 1€ M 1 N — 9KCI0 BEPIIMH BIAMOBIIHO B V, 1V,.

[ToBHui1 nBoAOABHMIM rpad Buny K, Ha3UBa€eTHCS 30PSAHUM.

3B’s13HUM Tpad) G HA3UBAETHCA eJIEPOBHUM, SKIO BIH MICTUTD IIUKII, SIKUH MMPOXOIUTh
yepe3 KoXKHEe Woro pebpo. Takuii MK Ha3WBAEThCs eilyiepoBUM. SIKIo 3B’s3HUM Tpad G
MICTUTh MapHIpyT, SKUW MPOXOJUTH 4Yepe3 KOKHE Horo pedpo, TO 1ei rpad Ha3WBaETHCA
niBeHJIepPOBHM.

Teopema 3.8.
38’s3uuid Tpad G ABISIETHCS EUIEPOBHM TOMA1I 1 TUIBKM TOJI, KOJHM KOXHa HOTO

BEpIIMHA MA€ MAPHUMN CTEMIHb.

3B’s13uuid Tpad G Ha3uBaeThCAd raMiJIbTOHOBHMM, SIKIO BIH MICTUTh MPOCTUH LIUKII,
KWW TPOXOAUTH uepe3 BCl BepmuHU Tpady. Takuii MUK HA3WBAETHCS TaMUJILTOHOBHM
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uMKJaoM. ['pad, 1mo MICTUTH JAHIIOT, SKUM MPOXOIUTH uYepe3 KOXKHY WOro BEpUINHY,
Ha3MBA€THCS MiBraMijIbTOHOBUM.

Hes3Bakaroun Ha CXOXKICTh y BH3HAUCHHSX JIJIsI €HJIEPOBHUX 1 TaMiIbTOHOBUX rpadis,
BIIMOBIAHI Teopii /U1l IMX MOHSATh MalOTh Majo chuibHOro. Teopema 3.7 mae HEOOXiJHY 1
JIOCTaTHIO YMOBY JJIS TOTO, 100 3B’ A3HUM rpad OyB eilnepoBUM.

Teopema 3.9.
Sxmo B rpadi G 3 N BepuHamMu st Oyab-s1Kol mapu BepmH V; 1V

pVi)+plVj)=n-1,
To rpadp G Mae raMiIbTOHIB JIAHITIOT. SIKIIO0
p(V; )+ P(Vj )=n,
To rpad G Mae raMiIbTOHIB IIMKI.

3 1€l TeOpeMU BUILIMBAE SIK HACHIJIOK pe3ynbTaT Jlipaxa.

Teopema 3.10 dipaka (1952 p.)
Axmo B mpocromy rpadpit G 3 n (n>3) BepmmHamMu p(V)Zg Uit Oyab-sIKOT

BepmHH V , TO rpad G € ramiJbTOHOBUM.
IIpukaaau po3B’si3aHHA THIIOBUX 3a/1a4

Hpuxaan 1.
[ToOyayBaTH MaTpHUIIIO CYMIKHOCTI [uist rpada G Ha puc. 3.3.

X

Puc. 3.3

Po3B’si3anHs.
Hns 1mporo rpada V(G) = {u,V,W, X, Z, y}. 3HAYUTh MaTpPUL CYMDKHOCTI Mae
po3MipHICTh 6x 6. [lyst moOymoBu MaTpuili 3poOUMO JOTOMIKHY Tabmuito (Tadsm. 3.1).

Taoaunga 3.1
u Vv w X z y
u 1 2 0 0 0 0
\Y; 2 0 1 1 0 0
W 0 1 0 2 1 0
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Tenep 3anucyeMo MaTpPUIIO CyMI>KHOCTI:

12 0 00O

2 01100

010 2 10
A:

01 2020

0 01 201

0 00O0T10O0

Hpuxnan 2.
[ToGynyBaTu MaTpuIlto iHIMAEHLIN 1 rpada G Ha puc. 3.4.

V3 e Vs
5
Vg
€ L
€
ViV
Puc. 34

Po3B’s3aHHs.

Ieit rpad € 3aranpauM. s Hporo mMuoxkuHa BepmmH V(G)=1{v;,V, V3,V, Vs }, a
cim’s pebep E(G)=(V1Vyp;V,Va;VoVaiV,Vi;VaVe VeVs ). 3p06HMO TOMOMIKHY TabmuImio (TabiL.
3.2).

Taoanus 3.2
e e, es e, e €6
vy 1
Vs 1 1 1 1
Vg 1 1 1
Vq
Vs 1 1

KoxxeH cToBmYMK TaOauIll MICTUTH OOOB’SI3KOBO JBa OJMHUYHUX eleMeHTa (IJIs
oprpada I1i eIEMEHTH 3aBXIM MarOTh Pi3HI 3HAKHM 1 JOPIBHIOIOTH BigmosigHo 1 i -—1).
KinbkicTe OnMHMIL B PSJKY JOPIBHIOE CTENEHIO BIAMOBIMIHOI BepIIMHHU (7151 oprpada
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KIJBKICTh JOJATHUX OJWHMIIb BU3HAYAE NOJAATHUM CTENIHb, a KUILKICTH BiJ €MHHUX OJHHHIb

— BiJ’eMHUi cTeninb). HynboBuii psanok BiANoBinae 130Jb0BaHId BepmKHI V4, a HyJIbOBUI

CTOBITYHUK —

MeTIIl.

3ayBaXUMO, II0 HYJIbOBUN CTOBIMYHMK MATPHUIll IHIUACHTHOCTI JIMIIE BKa3ye Ha
HAsSBHICTh TETII, ajlé HEe MICTUTh BIJOMOCTEH MPO T€, 3 SKOI BEPIIMHOK ISl TETIIS

[IOB’A3aHa.

BuxopuctoBytoun 1ad:1. 4, 3anucyeMO MaTPHIIO 1HIIMIEHTHOCTI:

3.1.

3.2

3.3.

3.4.

3.5.

3.6.

1 0

O O +— - O
o O - — O
b O O - O
O O O O O

0
1
0
1

o O O

3agaui

Hamamoiite mmockmii rpadg G, y sxoro V(G)={ab,cd,f} i p(d)=2,

p(f ) = 0. CxianiTh MaTpuII0 CYMIXHOCTI 1 iepeBipte Jdemy Eiinepa.
Hamaroiite rpad G, y AKoro 5 BepuiuH i:

a) OJIHA 3 BEPIIUH 130JIbOBAaHA 1 OJIHA MA€ CTEMIHb 4;

0) cTereHi BCiX BEpIINH pi3Hi, TOOTO nopiBHIOWOTS 0, 1, 2, 3, 4;

B) PIBHO /1Bl BEPILIMHUA MaIOTh OJJHAKOBHI CTEIIHb.
CxuaziiTh MaTpUITI0 CYMIXKHOCTI 1 iepeBipte jgemy Elinepa.
300pa3nuTi MHOXHWHY JABO3HAYHUX YMCEJI, AKI MOXHA 3alKucaTH 3a JIONOMOTOI0
udp 1, 2, 3, BUKOPUCTOBYIOUH:

a) opieHTOBaHUM rpad;

0) mic.
Ska NOTY>KHICTb 111€] MHOXUHU?
B rpadi G: V(G)={,V,,....V,} i Bepmmnn V, i V, cymixHi Tofi i Tinbku
TOJIi, KOJIM YKclia |, | B3aeMHOMNpPOCTIi. 300pa3utu rpad 3 N =4 i cKkiIacTu Horo
MaTPHITIO CYyMIKHOCTI.
JloBeniTh, M0 3 TOYHICTIO 70 130MOpdi3ma icHye piBHO 4 mpocTtux rpada 3 3
BepmrHamu 1 11 — 3 4 BepimmHamu.
Hamamroiite Bci KyO1uH1 rpadu 3 He OuUTbil ik 8 BepimnHaMmu. [{oBediTh, 110:
a) KyOiuHui rpad Mae mapHe 4YuCiIO BepmuH. YW MOXXHA y3arajabHUTH ITO
BJIACTUBICTh HA PETYISpHI rpady BUILIUX CTETICHIB?
0) kyO1uHul rpad Mae TOUKY 3WICHYBaHHS TOA1 1 TUIBKH TO1, KOJHU BiH MICTHTb
MICT;
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B) HallMEHIIIe YMCIIO BEPUIUH B KyO1uHOMY Tpadi, SKUHA MICTUTh MICT, IOPIBHIOE
10.
3.7. OnumiiTh MaTPUILIIO CYMIKHOCTI:
a) MOPOKHBOIO rpady;
0) moBHOTO Tpady;
B) ABOJOJBHOTO Tpady;
I') MOBHOTO JABOOJBHOTO Tpady.
3.8. JIns rpadpy G BKaxiTh:

a) MapupyT 3 a; 110 3y;
0) MaHLIOT 3 84 10 ay;
B) JAHLIOT 3 d; A0 8, MIHIMAJIBHOI JOBXKHHY;
I') IUKJI MAKCUMAJILHOT IOBXKUHU;
1) IPOCTUM [IUKJI MiHIMAJIbHO1 JJOBKUHH.
OO6uucniTe nukiIoMatuyHe uncio rpady. [loGynyitte kapkac rpady.
3.9. Slke HaiiMeHIIe YMCIIO pedep MOKe MaTH 3B’ SI3HUM rpad 3 N BepIIMHAMU?
3.10. OGYUCHITh HUKIOMATHYHE YUCIIO AJIs rpadiB:
a) Ky;
6) Kmp;
T') IJITATOHOBUX I'padiB;
n) rpada Ilerepcena;
) perymspHoro rpada creneHs I .
3.11. SIxe HaliMeHI1IE YK CIIO pedep MICTUTh IPOCTUN LUKII?
3.12. JloBeniTh, 110 ICHYE PiBHO:
a) IIICTh HEe130MOP(HUX JepeB 3 6 BepUIMHAMU;
0) oAMHAALSATH — 3 7 BEPIIMHAMH.
3.13. JloBeniTh, 1110 KOKHE JIEPEBO SBISETHCA JIBOJIOJILHUM rpadoM.
3.14. fxi nepeBa SBISAIOTHCS TOBHUMU JABOIOJILHUMU Tpadamu?
3.15. 3naiiaite kapkac s rpadis:
a) Kg;
0) Kas;

B) TUIATOHOBUX Tpadis;
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3.16.

r) rpada Ilerepcena.

[TokaxiTh, MO SKIIO KOXHHUA 3 JIBOX PI3HUX IUKIIB Jesakoro rpady G
IIPOXOJUTH Yepe3 pedpo €, To B rpadi G ICHyE IUKI, SKUH HE MPOXOIUTH
yepe3 pedpo e.

3.17. B rpadi [lerepcena 3HaMTITh:

a) MapuIpyT JOBKUHU 4;
0) MUK JOBXUHH 5, 6, 81 9.

3.18. ITokaxiTh sIK MO>KHA BUKOPHUCTATH JBOAOJIBHUMN Tpad N5t 300pakeHHS:

3.19.

a) pUHKIB 30yTy, Ky MATPUEMCTBA IMOCTABJISIIOTh CBOIO MPOAYKIIIIO;

6) OyniBenpHI MaWAaHYUKA MIKpOpaoHy, Kyau ¢ipMH MOCTa4yaloTh
OyliBeIbHI MaTepiain;

B) APY’KHI BITHOIICHHS M)XK FOHAKaMH Ta JIBYaTAMH BaIlloi TPYIIH.
Hamamoiite mBomonbauii Tpad G(V,V,), y axoro V,={;2}, V, ={3;4;5},
p(1)=2, p(2)=3, p(38)=1, p(4)=1, p(5)=3. CxmaniTe Horo MaTpHIIKO

cymixkHocTi. [ToOyyiite ioro kapkac. BusHauiTh KUIbKICTh BUCSIUUX BEPIIHH.

3.20. Ans ssxkux yrcen M 1 N HacTynH1 rpadu SABISIIOTHCS €UJIEPOBUMU:

a) Km,n;
0) K,.

3.21. Yu € cepen miaToHoBUX TpadiB eiyiepoBi? KO 1a, TO 3HAWAITE B HHUX

eHJICPOBI ITUKIIH.

3.22. SIxi1 3 300paxkeHuX rpadiB MICTATh:

a) eiIepoBil IUKIIU;
0) eilyiepiB JIaHITIOT?

1 2
3 4
3.23. 115 SIKUX 4KMCeNl M 1 N HACTYMNHI rpadu SABISIOTHCSA raMiJIbTOHOBUMM:
a) Km,n :
0) K,?
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3.24. JloBeniTh, 110 BC1 MIATOHOBI rpadu SIBISIFOTHCS TaMIJIbTOHOBUMU.

3.25. Hamamoiite rpad, yrBOpeHul BeplIMHaMu 1 pedpamu qojaekaeapa. 3HaWIITh

3.26. HaBenith npukian rpada, sKuii € eiIepoBUM, ajie He € TaMiTBTOHOBHM.
3.27. HaBenith npukian rpada, sKuit € raMiTbTOHOBUM, aJI€ HE € CHICPOBUM.
3.28. Ski rpadu € BogHOUAC 1 edepoBuMH 1 TamiabToHOBUMHU? [1lo MOXKHa ckazatu

3.29. fxi 3 rpadiB 3ana4i 90 ABIASAIOTHCA TaMUJIBTOHOBUMU?
3.30. 3a momomoror anroputMmy Kpackana 3HaimITh Kapkac MiHIMaJIbHOI JTOBKWHU

mpo Taki rpadu?

3

5

3HalIITh raMIJIBTOHOB] [IUKIIH.

st rpada G, 300pa’KeHOr0 Ha PUCYHKY.

ramMiIbTOHIB UK. OOUUCIITh MUKIIOMATHYHE YUCIIO 1 TOOYIyHTE KapKac.

3.31. Yu icHYIOTh TaMUIBTOHOBI ITUKJIU B Tpadi, 300pakeHOMY Ha

3.32. KBagpar po36ouTo Ha n? MiIKHEX KBaJIpaTiB MPSAMHUMH, SIKI MapajeibHi Horo

3.33. BaprticTe NpOKJIaAKM KOMYHIKAIId MK WIICThOMA IyHKTaMHu (THC. TpPH.)

PUCYHKY?

BUPAKAETHCS TAOJIUIICIO:

CTOpOHaM (Ha PUCYHKY 300paK€HHH BUITaI0K N = 3).

Yu mae Takuil rpad raMmiIbTOHOBI JJAHIIOTH 1 TUKIIN?

HKIHO TakK, TO 3H21]?I,Z[in CCpCa HUX IMUKII HalMEHIIIO1 JOBKHWHH.

2 3 4 5 6
1 10 8 12 17 14
2 * 6 2 13 7
3 * 6 4 12
4 * 10 19
5 * 16

[ToOynyiiTe kapkac MIHIMaJIbHOI 3araibHOi BapTocTi. Unm Oyae po3B 30K
enMHUM? SIKIIO Hi, TO 3HAWITH BC1 EKCTPEMaIbHI KapKacH.




3.34. B3aemMopo3yMiHHSI MIX YJ€HAMH KOJICKTUBY, SIKMM CKJIaJaeTbcsi 3 7 0cio,
OIIIHEHO 10 AecATHOATbHIM mKam (Bumuit 6aix — 10):

1 2 3 4 5 6 7
1 * 4 3 10 6 7 9
2 * 3) 4 4 3 8
3 * 1 3 2 3
4 * 10 8 3)
3) * 4 9
6 * 2

[ToOynyiiTe Kapkac MakCMMaJIbHOTO B3a€EMOPO3YMIHHS, SIKMM B JIESKUANA Mipi
XapakTepu3ye HanOUIbIl €EeKTUBHI KOHTAKTU MK YJICHAMH KOJEKTUBY IpPH
PO3B’sI3yBaHHI 3arajibHUX MUTAHb.

3.35. Hamamoiite rpadu /uis HACTYITHUX BIIOMUX T'OJIOBOJIOMOK:

a) peBHUBI 40/10BikM. TpH pEBHUBUX YOJOBIKA 1 iX IHKM THOBUHHI
nepernpaBUTHCh uepe3 piky. Ha mepenpasi € TUIbKM OJUH MaJICHbKHI YOBEH,
AKUM MOXK€ BUTPUMATH TUIBKH JABlI 0COOHM. SIK MOXYTh NEpENpaBUTHCh BCi
HIECTEePO, SKIIO HISKUI YOJOBIK HE 3aJUIIMTh CBOIO KIHKY 3 JBOMA IHIIUMU
YOJIOBIKAMH?

0) 3agaya mpo po3moxis. /[Bi ocoOum MarOTh MOBHUI TJI€UYMK BUHA
MICTKICTIO 8 JIITPIB 1 IBa MOPOKHIX TJIEYUKA MICTKICTIO 5 1 3 miTpu. SIK BOHM
MOXKYTh PO3JUIATHA BUHO TIOPIBHY?

B) XaHoiicbka Oamra. J[orka mae Tpu rauka. Ha nepiioMy 3HaxoasiTbCst
M JUCKIB, JlaMeTPH SKMX 3MEHIIYIOTHCS BiJ OCHOBM Tadka. SIK MOXKHa,
NepEeKIIaIal0dM IUCKU 110 OJHOMY, PO3TaIllyBaTH iX B TOMY ) CAMOMY IOPSIKY
Ha IHIIOMY TayKy, SKIIO Hi Ha SKOMY KpOILll OUTBIIUN TUCK HE MOXKE BUCITH
icJIsE MEHIIOTO (BiJ OCHOBH Tauka). Po3risHbTe BUNagoK m=4.
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