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1. IlonusTne rpada u ero 3jaemMenToB. Tumsl rpagos
1.1. U3 ucmopuu pazeumusn meopuu 2pagphos
[lepBas pabota mo Teopuu rpadoB Obulta omyOnukoBaHa JI. Ditnepom B
1736 rony. OHa cozepkalia pelieHue 3aJ1adyu 0 KEHUTcOeprcKux MocTax: «MoxXHO
JIM COBEPILUTH MPOTYIIKY IO TOPOAY TAaKUM 00pa3oM, UTOOBI BBIAS U3 JII0OOT0 Me-
CTa ropojia, BEpHYThCSA B HETO, MPO/Isi B TOUHOCTH OJIUH Pa3 MO KaXKIOMY MOCTY 7»

A

T.K. HEBaXHO, KaK MPOXOJUT IyTh MO YACTSIM CYIIH, TO UX MOXKHO IpeJ-
CTaBUTh TOYKAMU. A TaK KakK CBA3M MEXKIY ATUMH YACTSIMHU OCYIIECTBISIOTCS
TOJIBKO 4epe3 7 MOCTOB, TO KaXKJIbIi U3 HUX MOXHO M300pa3uTh HEKOTOPOU JIMHHU-
eil, COeIMHSIONIEH COOTBETCTBYIOIINE TOUKU. B pe3ynbTaTe nomydaercs rpad.

Dilnep nan oTpuliaTeIbHbIA OTBET HaA MOCTAaBJICHHBIM Bompoc. bojee Toro,
OH JI0Ka3aJl, YTO MOJOOHBIN MapIIPyT UMEETCs TOJBKO /I TaKoro rpada, Kaxaas
U3 BEPIIMH KOTOPOTO CBsI3aHA C YETHBIM YHUCJIOM pedep.

Bnauvane teopus rpagoB uMmena el0 B OCHOBHOM C MaTeMaTUYECKHUMHU
pasBieueHusAMH U rojoBosioMkamu. Ho yxe B 19 Beke rpadbl cTaiid MCHONB30-
BaThCsl MPHU PEHICHUU Psfa BaXHBIX MPAKTHUYECKUX MPOOJIEeM: MPH MOCTPOSHUU
CXEM BJIEKTPUUYECKUX IENEeN, MOJIEKYJAPHBIX CXEM, MPU PELICHUHU TPAHCHOPTHBIX
3amad. HecmoTpst Ha 95TO, Teopusi rpadoB Kak MaTeMaTHUecKas JAUCIUILINHA
chopmupoBanachk Toiabko B 30-x rogax 20 Beka, KOrja BEHTCpCKHI MaTEMaTHK
Jenem Kénur BBen nonstue «rpady.

Teopust rpapoB TeCHO CBsi3aHa C TaKUMHU pasfellaMd MaTeMaTUKH, Kak
TEOPHUSI MHOXECTB, TEOPUS MATPUL, MATEMATUYECKAs JJOTUKA U TEOPHSI BEPOATHO-

cteil. Bo Bcex aTux pasnenax rpadbl NpUMEHSIOT AJIs IPEICTABICHUS PA3IMYHbIX
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MaTeMaTHYECKUX OOBEKTOB, U B TO € BpeMs cama Teopus rpadoB MIUPOKO HC-
MOJIB3YET amnmnapaTt poJACTBEHHBIX pa3/IesioB MaTeMaTHKHU. Teopus rpadoB pacrnoia-
raeT TaKke MOIIHBIM anmnaparoM PelIeHUs MPUKIATHBIX 3a/1a4 U3 CaMbIX Pa3HBIX
oOnacTeld HayKd W TEXHUKH: B MPOrPaMMHUPOBAHUU, SKOHOMHUKE, TCHUXOJIOTHUH,

OHOJIOTHUH.

1.2. Ilonamue zpagha. Inemenmal cpagha

Onp. I'paghom HazbBaeTCsI COBOKYITHOCTh 2-X MHOXeCTB: V (Touek) u E
(JIMHUM, COEAMHSIONNX KaKue-Iu00 JBe TOYKH). DIEMEHTh MHOXKecTBa V Ha3bl-
BalOTCs éeputunamu rpada, a 3IeMeHTbl MHOXKECTBA E - ero peopamu.

Oo0o3nauenne: G
Hamnp.: [Toctpoum rpad urp, ChirpaHHBIX KOMAaHJAaMH, €CJIM B COPEBHOBAHMSIX

yqacTBYyIOT 6 komaua A, B, C, D, E u F, nmpudyem HEKOTOphIE KOMaHbI YKE ChIrpa-

I IpYyT C APYTOM:
A—-c C,D,F; B-cC,EF; C-cA, B;
D-cA E,F; E-cB,D,F; F-cAB,D,E.
A
B
F
C
E D

N3 pucyHKka BHIHO, KaKHE€ KOMaH/IbI €I1Ie HE UTPAIA JPYT C IPYTOM.

(1Y) Touku nepeceuenusi Hekomopuix pebep epagha moeym He A6IAMbCS €20
sepuunamu. Ilosmomy éepuiunst epaga 00aHCHbl OMAULAMBCA OMYUEHIIUBO.

Omnp. /IBe BepuIuHbl, KOTOPBIE cCoeAUHsET peOpo rpada, HA3HIBAIOTCS 2pa-
HUYHBIMU 8EPUIUHAMU DTOTO PeOpa U SBISIOTCS CMEHCHBIMU.

[Tpu 3TOM TOBOPSAT, YTO BEPIIMHBI HHIIUJECHTHBI peOpy.

Omnp. PeGpo, rpaHudHbie BEPIIMHBI KOTOPOTO COBMAAAIOT, HAa3bIBACTCS

« D

nemaJjeil.



Onp. Pebpa ¢ oauHAKOBBIMM TPAaHUYHBIMUA BEPIIMHAMU HA3bIBAIOTCS

KpamHbiMU.

Nx MOXHO N300pa3uTh Tak: o3 °

Onp. BepmmHbl, KOTOphle HE UMEIOT MHIIMACHTHBIX pedep, Ha3bIBAIOTCS
U30IUPOBAHHBIMU EPUIUHAMU.
Hanp.: B rpade:
€1 Vs €6 — METIA

€2 U e3 — KpaTHbIE pedpa

Vg e V4 — M30JIUPOBAHHAS BEPIIMHA
CMEXXHbIE
V3 M Vs — {I/IHLU/I;[eHTHbI peopy es

1.3. Tunot zpaghos

Onp. Eciau mHoxecTtBa V 1 E koHEuHBI, TO rpad) HA3bIBACTCS KOHEUHBIM.
Koneunsrit rpad, comepxamuii P BepmuH 1 ( pebep, HasbiBaeTes (P; () — 2pa-
dom.

Omnp. I'pad, cocTosmuii TOIHKO U3 U30JUPOBAHHBIX BEPIINH, HA3bIBACTCS
nYCMbIM VA HY1b-2paghom.

Oobo3nauenme: O,, TA€ 7 — YUCIO BEPIINH
Hamp.:

O - o O, - o o O3 - o ° Oy - o °

Omnp. ['pad 6e3 merenb U KpaTHBIX pedep HAZBIBACTCS HPOCHIbIM.

Omnp. I[Ipoctoii rpad, B KOTOpOM JTHOOBIE IBE BEPUIUHBI COSAMHEHBI PEO-
POM, HA3BIBACTCS HOJIHBIM.

O6o3nauenne: U, rae n — yucino BepHIMH

Hanp.:



U2- *——0 U3 - U4-

Omnp. Eciu MHOXECTBO BepIIMH NpocToro rpada V momyckaer Takoe pas-
OueHue Ha JiBa HemepeceKaromuecs noaAMHoxxkectBa V1 u V|, 4TO HE CYIIECTBYET
pebep, COeAMHSIONIUX BEPIIMHBI OJHOTO U TOTO K€ MOJIMHOKECTBA, TO OH Ha3bIBa-

€TCS 08Y00IbHBIM U Ouzpaghom.

Hanp.:
'>/_:

le— ("

Omnp. ['pad Oe3 merenb, HO ¢ KpaTHBIMH peOpaMH HA3bIBACTCS MY/1bHIU-
zpagom.

Omp. I'pad, coxepxamuii xotst Obl OJHY NETIIO, HA3BIBACTCS HCE800ZPaA-
dom.

(M) B ncesoocpape mocym boimeb kpammuvie peopa.

1.4. Cmenens seputunvt. Q0HopooHuvie 2paghot

Omnp. Yucno pedep, MHIIUIESHTHBIX BEPIINHE, Ha3bIBACTCS CHENEeHbI0 BEP-

1111715158

Oo6o3nauenmne: p(v;)

(1) Ilpu noocueme cmenenu sepuiunbl NeMJist Y4Umvléaemcsi 08aNcobL.

Tak, nu1s rpada urp: p(A) = p(B) = p(Z) =p(E) =3, p(F) = 4, p(C) = 2.

% Bep]_HI/IHBI, CTCIICHHU KOTOPLIX ABJIAIOTCA YCTHBIMH YMCJIaMM, HA3bI-
BAIOTCSA YemHbIMU éepuiunamu. BepIIMHbI ¢ HEYETHON CTENEHBIO HA3LIBAIOTCH
HeYemHbIMU.

Onp. Bepmmna, crenens KOTOpoil paBHa 1, Ha3bIBaeTCS KOHUe6olU eep-
WUHOU.

(") Ouesuono, umo:

1) cmenens uzonuposannot eepuiunvl pagua 0;



2) cymma cmeneHeli 6cex e20 8epulul pagHa YOBOEHHOMY YUCTLY pebep, m.e.
ABNAEMNCSL YEMHBIM YUCTIOM;

3) uucno HewemHvix epuiut 1100020 epaga YemHo.

Omup. I'pad, crenenn BepImH KOTOPOTO OJTMHAKOBBI M PaBHHBI I, HA3HIBACT-
Cs 0OHOPOOHBIM CeneHu .

Hamp.:

- OJHOPOJHBIN cTereHu 3 (TIOJIHBIN)

- OJTHOPOAHBIN cTeneHu 4 (HEeNOJIHbIN)

(") Honnwvui epagh ¢ n eepuunamu — 6cec0a 00HOPoOHsLll cmenenu (n — 1),

a nycmoti epagh — 00HopoOusili cmenenu ().

1.5. H3omopghuvie cpaghur
OnuH u TOT ke rpad MOKHO U300pa3UTh MO-Pa3HOMY, T.K. BEPIIMHBI MOX-
HO pacroyiaraTh Ha IUIOCKOCTH MPOU3BOJBLHO M pebdpa pucoBaTh JIMOO MPSIMBIMU
JUHUSIMH, JTNOO KPUBBIMHU.

Taxk, nanpumep, Tpu rpada, n300pa>keHHbIE Ha PUCYHKAX,




B HEKOTOPOM CMBICJIC, OJMH U TOT ke rpad, T.K. OHU COACPkKAT OJAHY U Ty K€ WH-
dbopmarnuio.

Omnp. /[IBa rpada Ha3BIBAIOTCS U30MOpPHBIMU, ECITH OHU UMEIOT OJHO H
TO € YHCJIO BEPIIWH, U IS JIOOBIX 2-X BEPIIMH MEpBOro Tpada, COeTUHEHHBIX
pedbpoM, COOTBETCTBYIOIIME UM BEPIIMHBI BTOPOTO Tpada TOXKE COCTUHEHBI ped-
pOM U 0OpaTHo.

Hepenko mpuxomutcs pemiath BOMPOC O TOM, SIBJSIOTCS JIU JBA JTaHHBIX

rpada uzomopdusiMu. MlHorna cpasy scHo, 4to 3To He Tak. Hanpumep, rpadsl

A N

HE MOT'YT ObITh U30MOP(QHBIMH, T.K. OHU UMEIOT PA3HOE YHUCIIO BEPILHUH.

He MoryT 0bITh H30MOpGHBIME U Tpadbl

v W

T.K. Y HUX HEOJMHAKOBOE YUCIIO pedep.
Opnako, eciu cpa3y He BUIHO, KakK J0Ka3aTh, 4TO JBa rpada He u3oMopd-
HbI, TO BOMPOC 00 WX HM3OMOPGHHOCTH MOXKET OKa3aThCs TOBOJIBHO TPYIHBIM.

Hampumep, paccMoTpum n1Ba u3omMopdHbIX rpada:

1 1
4 5 7 2
7 2 6 3
3 6 5 4

Nx n30MOpHHOCTH CTAHOBUTCS OYEBUIHON TOJBKO MOCIE COOTBETCTBYIO-

11ero 0003HaY€eHus X BEPILIUH.
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1.6. Inockue u nennockue zpaghot

CpaBuum 1Ba u30Mop(pHBIX rpada, n300pakKeHHBIX Ha PUCYHKAX:

Ha mepBom u3 HUX peOpa mepecekaroTcs B TOUKE, HE SIBIISIONMICHCS BEPIIH-
HOI1 Tpada, Ha BTOPOM — BCE TOUKH TiepeceueHus pedep rpada ciaykar ero BepIiu-
HaMH.

Onp. I'pad HazbIBaeTcs maocKum, €Clid €ro pedpa He MepeceKaroTcs B
TOYKaX, OTJIMYHBIX OT BEPIIUH JAaHHOTO Tpada.

Onp. ['pad Ha3bIBaeTCA naanapnvim, €CIN CYIIECTBYET U3OMOP(HBIN eMy
IJIOCKUH Tpad, T.e. €Clid ero MOKHO M300pa3uTh Ha IJIOCKOCTH TaKUM O0pa3oM,
4yTOOBI €0 pedpa nepeceKanuch TOJIbKO B BEPILIUHAX.

Tax, rpad, m300paXKeHHBIN Ha TIEPBOM PUCYHKE, SBIISCTCS IUIAHAPHBIM, T.K.
CYIIIECTBYET N30MOp(PHBINA eMy Tpad, He UMEIOIINIA JTUIITHUX TOUYEK TIEPECCUCHHUS.

[Tpumepamu TIOCKHX TPadoB ABISIOTCS KAPTHI JOPOT, TIJIaHBI TOPOIOB, TC
YJIUIIBI CIYKaT peOdpaMu, a IIIOMIa 1 U YINYHbIE IEPEKPECTKU — BepiinHamu. Ere
OJIHUM TIPUMEPOM MPUMEHEHUS TUIOCKUX TPadoB CIY>KUT MOCTPOCHUE CXEM DJICK-
Tpuyeckux 1ened. Tak, oauH u3 HauOosee 3(PPEKTUBHBIX CIOCOOOB MacCOBOIO
MPOU3BOJICTBA CTAHAAPTHBIX AICKTPUUECKUX CXEM JIJISl PAJNO- U TEICBU3UOHHBIX
MIPUEMHUKOB COCTOUT B TOM, YTO CXE€Ma HAHOCHUTCS TEYATHBIM CITOCOOOM B BHUE
MeTaJTnYecKoi (oIbI'v Ha OyMaXKHYIO WJIM TJIACTMACCOBYIO OCHOBY. OHaKoO, 1S
TOTO YTOOBI OHO OBLIO OCYIIECTBHUMO, Tpad paccMaTpuBaeMOil CETH MPOBOJIOB
JOJDKEH UMETH TIJIOCKOE MPEACTaBICHUE, BEIb MepeceueHue 2-X pedep mpuBeso Obl
K KOPOTKOMY 3aMBIKAHHUIO B CHCTEME.

3agaua o Tpex Kogoauax. MOXKHO JIM OT Ka)XXJI0ro U3 3-X JOMOB IPOJIO-
KUTh TPOITUHKY K KaXJAOMY M3 3-X KOJIOAIEB TaK, YTOOBI TPOTIMHKU HE IepeceKa-

JIACH?
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33,[[3‘18, HE MOXET OBIThH peuICHa IMOJOKHUTCIbHO, T.K. rpa(b ATOM 3aJa4n HC

ABJIACTCA IINIOCKHM.

2. Yactu rpada. Onepauum ¢ yactamMu rpaga
Omnp. I'pad G’ = (V'; E') nassiBactcs uacmeio cpagpa G = (V; E), eciu
V'cVuFE cE.
Omnp. Yacts rpada, KoTopas HE COACPKUT H30JUPOBAHHBIC BEPIIHHBI,
HA3bIBACTCS HOOZPaAPOoM.
Omnp. Yacts rpada, koTopas, Hapsay ¢ HEKOTOPHIM TOJIMHOKECTBOM pebdep

rpada, coAep>KUT U Bce BEPIIMHBI Ipada, Ha3bIBaCTCs cyzpagdom.

V3 Vo € V3 V2 €2
Vo e- V3
€ (€1 €1
€4 V1 V4
oV, V1 °
\Z
rpad 4gacTh rpada noarpad cyrpad

[Tycth mansl aBe yactu rpada G: G1 u G,

1. O6veounenue cpagos — 1o rpadp G = Gy U Gy, MHOXKeECTBa BEPILIUH U
pebep koToporo onpenenstores Tak: V = Vi U Vy, E=E; U Ej.

2. Ilepeceuenue zpaghos — 310 rpad G = G1 N Gy, MHOXKECTBA BEPIIUH U

pebep koToporo onpeaensatorcs Tak: V = Vi NV, E=E; N E..

12



Ecrm ViNnV,=0wu E; N E; =0, To rpadsl Ha3pIBAIOTCS HenepeceKkaro-
wumucs.

3. Cnoscenue no mooynio 2 — sro rpadh G = G; @ Gy, MHOKECTBO Bep-
e Kotoporo V = Vi U V,, a MHOKecTBO pedep E = (E; U E) \ (E1 N Ey).
Hanp.: Haitnem G1 U Gy, G1 N Gy u G1 @ Gy, ecnu - wactu rpada
G V3 Gz Vs

V2 V2

V1 V1

GinG, V3

V2

V1 L]

G @ G

V3

4

4. /lonoanenue cpagha

ITycte G’ - yacTh rpada G, Torma coBoKymHOCTh Bcex pedep rpada G, He
npuHaIekKAmMX ero yactu G, BMecTe ¢ MHIUMACHTHBIMHA BepIIMHAMU 00pasyer
oonoanenue wacmu G' no rpada G.

Taxk, nononaernem mist G, 6yaet rpad:

13



V3

V2

Va

3. Mapupytbl. CBA3HOCTH rpados. JiljiepoBbl M TAMUWIBTOHOBBI rPpagbI
3.1. Mapwpymot, uenu u yukbl
Onp. Mapwpymom onunsl m Ha3bIBACTCS MOCIEI0BATEIBHOCT M pedep
rpada (He 00sA3aTeIbHO Pa3JIMYHbBIX) TaKUX, YTO JBa COCEIHUX pedpa UMEIOT 00-

I[YI0 BEPIIUHY.

€2
Hamp.: o V3
\Y €1 €4
oV,
\'5

€5

1)  Mapmpyt (€1, €2, €3, €6, €5, €5) UMEET JUIUHY M = 6, IPOXOTUT Yepe3
BCpLINHHI V1, V2, V3, V2, V5, V5, Vo U COCIUHSCT BEPIIUHEI V1 C V2.

2) Mapupyt (s, €4, €3, €1) UMEET JIUHY m = 4, IPOXOIUT YepPe3 BEPIIIHU-
HBI Vs, Vs, V3, V2, V1 ¥ COCIUHACT BEPIIUHEI Vs C V1.

Onp. Mapmipyt, Bce pedpa KOTOPOTO pa3iUdHbI, HA3bIBACTCS Wenblo, a
MapIIpyT, I KOTOPOT'O Pa3IMYHbI BCE BEPIIHMHBI, HA3BIBACTCS HPOCHLON UECHDBIO.
Hamp.: (e2; €4; €5) — 1ICTIb

(e1; €2; €4) — pOCTast LIEMb
Onp. Mapuipyr, KOTOpbId NPUBOAUT B Ty XK€ BEPIIUHY, U3 KOTOPOW

HavaJICsA, HA3bIBACTCA 3AMKHYHIbBIM.

14



Onp. 3aMKHyTast 1elb HA3BIBACTCS WUKIOM, & TIPOCTAs 3aMKHYTas IIETb —
HPOCHbIM UUKTIOM.
Hamp.: (e2; €4; €5; €6) — LUK

(e3; €6; €4) — MPOCTOM UK

Omnp. ['pad Ha3bIBaeTCS yukAUUECKUM, €CIIA OH COACPKUT XOTS OBl OJUH
IIUKJI, B IPOTUBHOM CIIy4ae OH Ha3bIBACTCS AUUKIUYECKUM.
(1M) Ouesuono, umo mynbmuepaghvl u ncegdocpaghl s16110MCsL YuKIuye-

CKUMU.

3.2. Céaznocmov u pazoeaumocms 2paghos

Onp. /IBe BepmmHbl rpada Ha3bIBACTCSA C8A3ZAHHBIMU, €CIU CYIIECTBYET
MapuIpyT, COCIUHAIOMMA 3TH BepiuHbl. ['pad, mobas mapa BepiIMH KOTOPOTO
CBsI3aHa, HA3BIBACTCS CEAZHbIM 2PaAPom.

OueBHIHO, B CBSI3HOM Tpade MexAy JOOBIMU JBYMS BEpPIIUHAMU CYIIE-
CTBYET MpOCTas IeMb, T.K. U3 CBA3BIBAIONIETO MX MapIIpyTa BCerja MOXKHO y/a-
JUTh HUKINYECKUM Yy4acTOK, TPOXOSAIINNA Yepe3 HEKOTOPYIO BEpIIMHY OoJiee o/1-
HOT'O pasa.

Ecnu rpad HecBA3HBINM, TO MHOXECTBO €r0 BEPIIUH MOXKHO €IMHCTBEHHBIM
o0pa3oM pa3JeiuTh Ha HEMepeceKarouecs: MOAMHOXKECTBA, KaXI0€ U3 KOTOPBIX
COJIEP’KUT BCE CBSI3aHHBIE MEXKIYy COOOM BEPIIMHBI U BMECTE ¢ pedpamMu oOpaszyer
cBs3HbIM moarpad. Takue moarpadbl HA3bIBAIOTCS KOMHOHEHMAMU HECBSI3HOTO
rpada.

Hamp.:

CBs13HBIN HecBa3unin

Casi3HbIN Tpad MOXKHO pa3JeinTh Ha HECBS3HBIC MOArpadbl, €CIU YIAIUTh

U3 HEro HEKOTOpble BepIIMHBI U pedpa. [Ipu ynaneHun BepIIMH UCKIIIOYAIOTCS U

15



BCce pebpa, I KOTOPHIX ATa BEPIIMHA SBIISETCS TPAHUYHOW, TPU YAAJTICHUU KE
pedep BepIIMHBI COXPaHSIOTCS.

Omnp. BepmmHa, yganenne KOTOpOW TpeBpaIiaeT CBA3HBIN rpad B HECBS3-
HBI, HA3BIBACTCS MOUKOU couleHeHus. PeOpo ¢ TakKuMH CBONCTBaMH Ha3bIBACTCS
MOCHOM.

(1) Ipu nanuuuu mocma 6 epaghe umeromes, no Kpaiinei mepe, 0OHA MOH-
KA COYNIeHeHUs.

Hale.: TOYKHU COYJICHCHUA

MOCT

N\

TOYKa COYJICHCHUA

Omnp. Cps3HbBIM rpad HA3BIBACTCS pa30eaUMbIM, SCIIU OH UMEET XOTS Obl

OJIHY TOYKY COUIEHEHHUs, B IPOTUBHOM Cily4ae rpad) Ha3plBacTCs HEPA30eiuMbiM.

3.3. Diineposwl zpaghuvt
Omnp. I[uxn, KoTopelil conepkuT Bce peOpa rpada, Ha3pIBaeTCs Jiliepo-
8bIM UUKI0OM, A Tpad, B KOTOPOM HMMEETCS TaKOM IMKJ, Ha3bIBACTCS I1E€POGHIM
zpagom.
DHepoB LMKJI MOXKHO CUUTaTh CJEIOM I€pa, BBIYEPUMBAIOIIETO 3TOT
rpad, He oTpbIBasich OT Oymaru. T.o., silnepoBsl rpadsl — 3TO Takue rpadbl, KOTO-
pBIe MOXKHO M300pa3uTh OJHUM POCUEPKOM Iepa, MPUYEM MPOIECC TaKoro M300-

PaKEHUS HAUMHAECTCS ¥ 3aKaHYUBACTCS B OJTHOM M TOU K€ TOYKE.

Hanp.:
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T1. (Qitnepa) KoHeuHbliI HEOPHEHTUPOBAHHBIN Tpad SHIEPOB TOrAa H
TOJIBKO TOT/1a, KOTJIa OH CBSI3€H U CTENEHU BCEX €r0 BEPIIMH YETHBI.

Mo0>XHO MMOCTaBUTH 33a4y U 00 OTHICKAHUU LIETIH, KOTOpasi Obl HAYMHAIACH
B OJTHOW BEPIIMHE, OKAaHYMBAIACh B HEKOTOPOU APYTrOi BEPIIUHE U MPOXOAMIA ObI
o BceM pedpaM B TOUHOCTH IO OAHOMY pa3y. Takue Ilenu Ha3bIBaeTcs dUJIepo-
BBIMH.

T2. Jlns Toro 4ToOBI Ha CBSI3HOM Tpad MMenack diliepoBa 1emnb, He00Xo-
JUMO U JOCTATOYHO, 4TOOBI B rpade ObLIM POBHO JIBE HEUETHBIC BEPIIMHbBI, KOTO-

pbie 1 ObLTM OBl KOHLIAMH 3TOM LETH.

Hanp.:

3.4. F'amunomonoewvl 1unuu

Omnp. IIpoctoii MUK, KOTOPHIA MPOXOIUT 4Yepe3 BCE BEpIIUHBI Tpada,
HA3bIBACTCS 2AMUTLIIOHOBHIM.
B oTnuuume ot 3iisiepoBoro 3TOT IIUKI HE MOKPHIBAET Beex pedep rpada.

Hanp.:

Ecnu xkputepuil CyniecTBOBaHUS SMIEPOBOTO LIMKJIA OYEHb MPOCT, TO JJIS

raMmuJIbTOHOBBIX IUKJIOB HUKAKOI'O O6IH6FO I[IpaBHJia HC HaﬁI[GHO.

4. MaTpuuHblii crioco0 3agaHus rpagos
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4.1. Mampuua cmesricnocmu

OTHOIIEHHWE CMEXKXHOCTH HA MHOXKECTBE BEPIIMH MOXHO OIPEICIHTS,
TPE/ICTABHB KaX10€ PeOpO Kak Mapy CMEXHBIX BEpIIUH, T.C.

e = (Vi; Vi) = (vj; V).

OueBuIHO, YTO METIS PU BEpIINHE V; TIpeicTaBsieTcs mapoi (Vi; Vi).

MHoxecTBO BepmH V' BMeCTe C ONpENeICHHBIM Ha HEM OTHOIICHHEM
CMEKHOCTH TOJHOCTBIO omnpenenseT rpad. [Ipu 3Ttom rpad MOXKHO TpPEICTaBHTH
Mampuuyel CMedCHOCmU, CTPOKU U CTOJIOIBI KOTOPOI COOTBETCTBYIOT BEpIIMHAM
rpada, a ee (i; J) - aMeMeHT paBeH YHCITy KpaTHBIX peOep, CBA3BIBAIOIINX BEPIIHHBI
Vi u V.

Hanp.: [{ns rpada

€2
V V3

Vi €1 €4

.V4
\'5
€5
MaTpulia CMEXHOCTA UMEET BU:

Vi | V2| V3| Va| Vs
0O/1[0|0|0|wn
11020 1]|w
01210011 ]|wvs
O[O0 0|0]|0]|wvs
O|1 10| 2]vs

(1)1 Mampuya cmexcnocmu cummempuunHa OMHOCUMENbHO 2NABHOU OUd-
eonanu. B cmonbyax u cmpoxax, coomeemcmayowux u30IUpoOBaAHHOU eepuiuHe,
6ce siemenmol pasusl Hyat0. Ilemne coomeemcmayem «2» Ha 21aBHOU OUACOHATU.

(1N)2 Dnemenmur mampuywvr npocmozo epagha paeuvl Hym0 UIU eOUHUYE,

npuiyem 6ce 3,1eMeHn1bl 2NABHOU OUA2OHAIU HYJleeble.
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4.2. Mampuua unyudenmuocmu

PaccMaTtpuBasi HHIIMICHTHOCTL BepmuH U pedep (P; () — rpada, MOXKHO
IIPEJICTAaBUTh €TI0 MaTPHUIICH WHITMICHTHOCTH pa3Mepa P X (, CTPOKH KOTOPOU Co-
OTBETCTBYIOT BEpIIIMHAM, a CTOJIONBI — pedpaM. DIEMEHTHI ATOH MaTpPHIIBI ONIPE/Ie-
JISIFOTCS 10 TipaBwmiTy: (1I; J) - DJIGMEHT paBeH 1, eciiu BepIuHa Vi HHITUACHTHA PeOpy
ej, ¥ paBeH 0, eciu Vi U ej HE MHIUACHTHBI.

Tak, 1t ©300paXCHHOTO B MPEABIAYIIEM IMyHKTEe I'pada MaTpuila WHITH-

JCHTHOCTHU UMCCT BU:

€1 () €3 €4 €5 €6

1 0 0 0 0 0 | v
1 1 1 0 0 1 | w
0 1 1 1 0 0 V3
0 0 0 0 0 0 | vs
0 0 0 1 2 1 | vs

(1) Kaorcowii cmonbey mampuybl UHYUOSHMHOCIU COOEPAHCUM 08a eOu-
HUYHbLX 21emenma. Eciu 6 eepuiune Vi umeemcs nemijis, mo 8 COOmeemcmayouel
Kknemke cmasumcs yugpa 2. Hynesas cmpoxa coomeemcmeyem u301upo8aHHOU
sepuiune.

4.3. Cnucok pebep

Oto eme onuH crmocod 3amaHusi rpada. Kaxmas crpoka 3TOro crmcka
COOTBETCTBYET peOpy: B HEH 3amucaHbl HOMEpa BEPIINH, HHIIUICHTHBIX EMY.
st paccmMoTpeHHOTO BbIIe rpada CHOHCOK pedep MOXKHO 3amucaTh

CJIEAYIOIIUM 00pa3oMm:

Pe6Gpa | Bepmunsr
€1 1,2
C2 2,3
€3 2,3
€4 3,5
€5 5,5
€6 2,5

19



S. OpuenTupoBanHbie rpagul
5.1. Ilonamue opuenmuposannozo zpaga

YacTo cBsI3u MeXAy OOBEKTAaMU XapaKTEPHU3YIOTCS BIIOJHE OINpPEACIICHHON
opueHTanuen. Hanpumep, Ha HEKOTOPBIX YJIMIAX JOIYCKAeTCs OJHOCTOPOHHEE
JBUKEHUE, TOK IO MPOBOJAM TEYET B OJHOM HANpaBJICHUH. BepmIMHBI COOTBET-
CTBYIOIIUX TI'padOB OKAa3bIBAIOTCS HEPABHOIPABHBIMU, OHU PAacCMaTpPUBAIOTCS B
ornpeneneHHOM nopsake. [Ipu 3ToM kaxaomy pedpy MOKHO IMPUIKCATh HANpaB-
JIEHWE OT NEPBOM M3 BEPIIMH KO BTOpOW. [l yka3zaHWsI HampaBJIEHHsS COOTBET-
CTBYIOILIEE PeOPO OTMEUYAETCS CTPEIIKOM.

Onp. Hampapnennsie peOpa Ha3bIBaeTCa dyzamu, a rpad, coaepkamiuil
uX, - opueHmupoeannvim cpaghom. Ilepas no NopsAKy BEpIIMHA TyTrd Ha3blBa-

CTCA CC Hauaiom, BTopas — KOHUOM.

Hanp.: V1 €7 V2
e \es
eq () e
€6
Vs €9 V4

Omnp. /IBe KpaTHBIE AYT'H Ha3bIBAIOTCS CHPO20 NAPAIIETIbHBIMU, ECITU OHU
OJIMHAKOBO HAIIPABJIEHbI, U HECMPO20 NAPAIIEAbHbBIMU, ECIH TIPOTUBOMNOIOKHO
HaIlpaBJICHBbI.

Hamnp.: e; u e; — cTporo napauieiabHble Tyru
€3 U €4, €5 U € — Iapbl HECTPOIO MapaLIETbHBIX IyT

(1Y) Hecmpozo napannenvhvie dyeu, omobpasicaroujue OpueHmayuio cési3u 8
000UX HANpPAaGIeHUsX, N0 CYuecmsy, pPasHOYEHHbl HEOPUEHMUPOBAHHOU C8A3U U
MOo2ym OblmMb 3aMeHeHbl PeOPOM.

Omup. I'pad, KOTOPHI coAepKUT pedpa U TyTH, Ha3bIBACTCS CMEUIAHHBIM.

Tak, n300paKeHHBIN BbIIIIE OPUEHTUPOBAHHBIN rpad) MOKHO U300pa3UTh B

BHUJIC CMCIUIAHHOTO.
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Vi V2

V3

Vs \Z!
(1) Besikuii neopuenmupo8anuvlil 2pagh MoX€CHO npespamums 6 OpueHmu-
pOGdHHblﬁ, 3AMEHUB 8 HeM KaHCO0e p€6p0 Ha napy Hecmpoco napaijejlbHblX ()ye.
% Ecium wu3mMeHuTH HaIrpaBJICHUA BCEX OyT oprpa(ba Ha IIPOTHUBOIIO-

JIO’KHBIE, TO TIOJIYUUTCS opepagd, 00pamuwlii UcX0OHOMY.

5.2. Cmenenu eepwiun opzpagha
B oprpade pasziauuaror noroxcumenvuvie p*(v;)u ompuuyamenvhvle
o (v;) cremeHu BepIIMH, KOTOPhIE PABHBI COOTBETCTBECHHO YHCITY MCXOAIINX M3
Vi ¥ BXOJSIIIUX B Vj JIyT.
Hanp.: p(vy) =3 p (v)=0
V1 V2 pr(vse) =1 P (V) =2

V4 Vs
(1Y) Ouesuono, cymmvl nonodicumMenbHbIX U OMPUYAELbHbIX CHENneHell

scex sepuul opepagha pashvl medxicoy coboll U PagHvl YUCTY 8Cex OYe.

IOJIOXKHUTEJIbHAasA

Onp. Bepimmiaa, ———  CcTENEHb KOTOPOU paBHA HYJIIIO, HA3BIBAETCS
~1p. Bep > oTpuuaTenbHas pon p Yo,

CTOKOM

HUCTOKOM

Tak, V1 — UCTOK, V5—CTOK
(1Y) Konyesas eepuiuna opepaga modxcem dvime aubo cmokom, aubo uc-
MOKOM.
5.3. Opuenmuposannvie mapupymel
MapmipyTsl Ha oprpade OmpeesstoTCsS aHAJOTUYHO, ¢ TOMW JIMIIb

pa3HMLEH, YTO HA4YaJbHAs BEpPIIMHA KaXJAOW MOCIEAYIOIIEW IyrH Mapuipyra
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JIOJDKHA COBIANATh C KOHEYHOM BEPUIMHOM MNpenblayien nyru. MuHade rosops,
JBUKEHUE 0 MapLIPyTy JOMYCKAETCS TOJIBKO B YKA3aHHBIX HaIpaBICHUSX (I10
HaIpPaBJICHUIO CTPEJIOK).

Onp. Mapupyt, HE coaepKaniuil MOBTOPSIOIIMXCS AYT, HA3BIBAECTCS M-
mem, a He COECPKALIMI IOBTOPSIOIIUXCS BEPIIHH, - HPOCHbIM HYHEM.

Onp. 3aMKHYTBI IyTh HAa3bIBACTCS KOHMIYPOM, A NPOCTOM 3aMKHYTBIN
IIyTb — KPOCMbIM KOHHLYPOM.

Omnp. Oprpad, conepxaiuii XoTst ObI OJIUH KOHTYD, Ha3bIBACTCSI KOHMYP-
HbIM.

3ajauu, CBSI3aHHBIE C MapLIpyTaMu B oprpade, UMEIOT OOJIbLIOE MPAKTH-
yeckoe 3HaueHue. Hanbonee yacTo BCTaeT BOIPOC O MUHUMAJBHBIX U MaKCUMaJlb-
HBIX PACCTOSAHUAX U O YUCIIE MAPUIPYTOB ONPEAEIEHHOMN JJINHBI.

IIP. [Jan oprpad. Ckoabko B HEeM MapHipyToB AjauHbl 37 (8)

1 2 3
@ L 2
4 5

5.4. Ceaznocms opzpagos
Casi3HOCTb OprpadoB OIpenesseTcs Tak e, Kak U JUIsi HEOPUEHTHPOBAH-
HbIX (0e3 yuera Hanpasienuil nyr). CneunuduunbiM A oprpada sSBIsSeTCs MOHS-
THE CWJIBHOW CBSA3HOCTH.
Omnp. Oprpad Ha3bIBAECTCS CUAbHO CEA3HBIM, €CIIUA ISl JTIOOOW Maphl BEp-
IIMH CYILIECTBYET MyTh U3 OJJHOW BEPIIUHBI B IPYTYIO0 U 00OpaTHO.

Hamp.:

VX
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Onp. Komnonenmamu cunvhoii ceéasnocmu oprpada Ha3bIBAIOTCS €ro

MaKCHUMAaJIbHBIC ITO BKIIFOYCHHUIO CUJIBHO CBA3HBIC Hoz[rpa(bm.

Ha nannom mpumepe nzobpaskeHn oprpad, Juisi KOTOPOro HaWJEHbI BCE TPU

KOMITOHEHTBI CUJILHOM CBSI3HOCTH (SaKpaHIeHHBIG 06J'IaCTI/I, O6BCI[€HHBIC ITYHKTH-

pom).
II.IIII.-IIIIII.IIIIIII. .-III.IIIIIIIIIIII.III.

-
]
-
-

Sy EEEEEEEEEEEN

5.5. Mampuuya cmexcnocmu opzpagha

Kaxnyro nyry oprpada e, NpeacTaBISIFOT KaK yIOPSJIOYEHHYIO Mapy

BepunH (Vi; Vj), ipu 3ToM (i; j) - DIIEMEHT MaTPHIIbI CMEKHOCTH PaBEH YUCITY JIYT,

HampaBJICHHBIX OT BCPLIUHEI Vi K BEPIINHE Vj.

Hanp.: V1 e Vo
»<E; es
e1 e €s ‘ V3
€6
Vs €9 Va4
V1| V2|V3|V4]| Vs

1 1 V1

1 1 V2

1 1 V3

1 1 V4

2 Vs

23



(1) Mampuya cmexcnocmu opepagha, 6 obwem ciyuae, HeCUMMEMPUUHA.
Ilemnsam coomeemcmeyiom eOunuybl Ha 2nasHol ouazonanu. Hyneeas cmpoxa u
HYNIe8oll cmoabey ¢ mem dHce HOMEPOM COOMEEemCmeEyIom U30IUPOBAHHOLU 6ep-

wune.

5.6. Mampuua unyudenmuocmu opzpagha
B ciyuae oprpada HeHyneBON 3IEMEHT MaTpPHIlBl WHIUIECHTHOCTH pPaBEH
+1, eciin  V; — HayasbHas BEpIIMHA JIYTH €j, U paBeH -1, eciim V; — KOHEYHas Bep-
IIMHA OYTH €. B KileTke, cOoTBeTCTBYIOIIEH NeTIie, cTaBuTcs +1.

Hamnp.: Matpuna cMeXHOCTH IJisi IPHUBEACHHOIO BhIIIE oprpada umeer

BHU/:
€L | €2 €3 | €4 |€5| €6 | €7 | €38 | €9
-1(-1 11 Vi
1 -1 -1 V2
10111 )-1 V3
101 101 | va
1|1 -1 vs

5.7. I'paghvt u dGunapnvie omnouienusn

ITycte Ha MHOXecTBe X 3alaHo OuHapHoe oTHoiieHue R. EMy coorTBer-
CTBYET OPUEHTHPOBAHHBIN rpad), BEpUIMHBI KOTOPOTO M300pakaroT AJEMEHTHI U3
X, a zyra (X, Xj) CyLLEeCTBYET TOr[a U TOJIbKO TorAa, koraa Xi R X;.

Ecmu nMeror Mecto cooTHomeHus Xi R Xj 1 Xj R Xi, To BepIIMHbI CBA3bIBA-
I0TCSI 2-MsI HECTPOTO MapajuIeIbHBIMU AyraMu, KOTOPhIE MOKHO 3aMEHUTH PEOPOM.
Takum 00pazoM, CHUMMETPUYHOMY OTHOIIICHUIO COOTBETCTBYET HEOPHUEHTHPOBAH-
HBIU Tpad.

CooTHomieHUIO Xi R Xi COOTBETCTBYET METJIs, BHIXOASIIAS U3 Xj U BXOJS-
mas B Ty € BEepIIMHY. 3HAYUT, eciid R pediekcuBHO, TO COOTBETCTBYIOMIUMA rpad

HMCCT IICTJIM BO BCEX BCPIIMHAX.
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Ecnmu R Tpan3utuBHO, TO B rpade A Kaxmoi napsel péoep (Xi; Xj) u (Xj; X)
UMeeTCsl 3aMbIKaroriee peopo (Xi; Xk).

Ecnu 6unapHoe oTHomeHne X R y ycTaHaBiIMBaeT CBA3b MEXKIY dJIEMEHTa-
MU X € X U 35ieMeHTaMu y € Y, To rpad Takoro OTHOLICHUs OyJIeT OPUEHTUPOBAH-
HBIM Ourpadom.

PaccMoTpuM Temneps COOTBETCTBUE MEXKY ONEpallusiMU HaJl OTHOLICHUSIMU
U ornepanusiMu Haj rpadamu. s xaxaoro otHomeHus: R cymecTtByeT oopaTHOe
emy otHomenue R, rpad kotoporo oranuaercs ot rpada oTHomeHus R tem, 4o

HarpaBJICHUA BCCX AYT 3aMCHCHBI Ha ITPOTHUBOITIOJIOKHBIC.

6. lepeBbst
6.1. ITonamue oepesa. Ceoiicmea c60000HbIX 0epesbes

Onp. CBs3HBIN alMKINYECKUH Tpad HAa3bIBACTCS 0epesom.

(1) Ouesuono, umo oepeswsi e umeiom nemenv u Kpamuvix peoep, m.e. s6-
JIAIOMCS NPOCMbIMU 2paghamul.

Cpenu pa3nuyHbIX JE€PEBHEB BBIJCISAIOT 2 BAXKHBIX YACTHBIX CITydast:

1) Iocneoosamenvhoe oepeso, peCTaBiIsIoONICe COOOH MPOCTYIO .

2) 3ee30noe oepeso, B KOTOPOM OJHA M3 BEPIIMH CMEKHA CO BCEMHU
OCTaJIbHBIMU BEPIIMHAMHU.

IIP. a)Paznuunbie cBOOOHBIE 1epEBbs ¢ 4-Ms BEPIIMHAMMU:

~1

0) Paznuanbie CBOOOIHBIE IEPEBBS C 5-10 BEPIIHHAMMU:

'_’/.\o—o ® ®

B) PaznuuHbie cBOOOAHBIC IEPEBHS C 6-10 BEPIITUHAMMU:
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— N, "
P

OueBUHO:

1)  Jlns xaxaod mapbl BEpIIWH JepeBa CYIIECTBYET €IMHCTBEHHAS CO-
CAMHSIONAs UX MPOCTAas ICTb.

2) JlepeBo Ha MHOXKECTBE P BEPIIMH BCETa CONEPKUT = p — 1 pedep.

3) Jlroboe pedpo aepeBa ABISETCS MOCTOM.

4) B nr000M JiepeBe UMEIOTCS, TI0 KpaiHeH Mepe, 2 KOHIICBBIC BEPIITHHBI.

5) TIlpu nobGaBneHuu B JepeBo peOpa oOpa3yeTcs LUK, a MPH yIaJIeHUN
XOTs1 ObI OJTHOTO pedpa epeBo pacmaaacTcsi Ha KOMIIOHEHThBI, KaK/1asi U3 KOTOPBIX
MPEICTABIIAECT COOOM TAKXKE JIEPEBO UM U30JIMPOBAHHYIO BEPIIUHY.

Onp. HecBsizublil rpad, KOMIOHEHTaMU KOTOPOTO SIBJSIOTCS JEPEBbS,
HA3bIBACTCS JIECOM.

(1Y) Jlec uz k depesves, codepiicawuil p 6epuiut, umeenm 6 MmoYHOCMU P — K
pebep.

Onp. Ocmosnvim depesom (0CMOBOM, KAPKACOM UL CKelemOoM) HEOPH-
eHTUpoBaHHOTO Tpada G Ha3wpIBaeTCsA €ro moarpad, copepkaniuii Bce BEPIIUHBI
rpada u SBISIFOUTUNACS IEPEBOM.

PeGpa rpada, He Bxonsimue B OCTOB, Ha3bIBAIOTCS XOpJaMu rpada OTHOCH-

TCJIBHO OCTOBA.

6.2. /lepeso c kopnem, éemeu oepesa
Ecnu B gepeBe OTMETUTH HEKOTOPYIO BEPIIMHY Vj, TO €€ Ha3bIBAIOT KOp-

HeMm JICpEBa, a CaMO ACPCBO — 0epeeoM C KOpHeéem.
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O6o03Ha4ast BEpITUHBI, CMEKHBIE C BEPIIMHON Vo COOTBETCTBEHHO V1, Vo, ...,
C Vi —Vi1, Vi2,...,a C V2 — V21, Vo, ...H T.J1., MOKHO ITOCTPOUTH JIEPEBO C KOPHEM.

(") Ouesuono, umo radxcoas sepuiuna 0epesa MoNcem CrLyHCUmMsb €20 Kop-
HeM.

Ecnu v — BepmmHa aepeBa ¢ KOpHEM Vo, TOT/Ia MHOKECTBO BCEX BEPIIHH,
CBSI3aHHBIX C KOPHEM IIEISIMH, MPOXOIAIIUMHU Yepe3 BEPIIHHY V, TOPOKIACT MOJI-
rpad, KOTOpBIN HA3bIBACTCS 6eMEbI0 6epuiiHbl V B IepeBe ¢ KopHeM Vo. OueBu-

HO, 9TO 3Ta BCTBb CBA3HA U CaMa ABJIACTCA ICPCBOM C KOPHCM B ATOM BCpIIMUHE V.

6.3. Tunot éepuiun u yeHmMpovl Oepesves

[Tycth nmano koneuyHoe jaepeBo G. Bce ero koHileBbie BEPIIMHBI HA3bIBAIOT-
csi eepuunamu muna 1. Ecnu ynanuts u3 rpada Bce Takue BEPIIMHBI BMECTE C
WHITMJCHTHBIME UM peOpamu, To moiaydutcs noarpad G’, koToperit Oyaer aepe-
BoM. Kon1ieBbie BepiivHbl aepeBa G’ Ha3bIBAIOTCS @epuiunamu muna 2 B JiepeBe
G. AHAJIOTUYHO OMPEIEISAIOTCS BEPITUHBI TUTIOB 3, 4, U T.]I.

SIcHo, uTO B KOHEUHOM JepeBe G MMEIOTCS BEPIIUHBI JIMIL KOHEUHOTO
4ucia TUTOB.

Omnp. BepiimHbl MAaKCHUMaJIBHOTO TUIIA HA3BIBAIOTCS YeHMpPamu oepesa.

(1Y) Hepeso umeem nubo 1, bo 2 yenmpa.

Omnp. Kaxnasa uens, coequHsIONias HEHTP A€peBa C €ro KOHIIEBOW BEPILIHU-
HOM, HA3bIBACTCS PAOUAIbHOI, A LENb, COCAUHAIONIAs IBE€ KOHIIEBbIE BEPIIHHBI
JiepeBa U MPOXOIAIasl Yepe3 ero MeHTP Wik o0a IeHTpa (ecliv ux ABa), - ouament-

PAIbHOU Uenbvio.

HTp 2k-2

T 1ne o
() Ecnu 6 aepeee -, mo OnuHa duamempaﬂbHou yenu paeHa
2 neHTpa 2k-1

20e K — MaKCUMANbHbLL MUN 8ePULUH Oepesa.

6.4. Opuenmuposannoe oepego
Onp. OpueHTHPOBAHHOE JIEPEBO HA3BIBACTCS HpAdEepesom ¢ KopHem \o,

€CJIM CYIIECTBYET MyTh MEXY BEPIIMHOM Vo U JIF0O0M JPYroit ero BEPIIMHOMN.
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(1) IIpadepeso umeem eouncmeennwlil KOpekv, U 6ce pedpa 6 Hem UMeiom
Hanpagnenue om KopHs. Ilpu smom 6 Kaxcoyio eepuiuny opoepesa 6xo0um mo.ibko

00HO pebpo.

Omnp. KoHiieBas BepilrHa OpJIepeBa HA3BIBACTCS JIUCHIOM.

Omnp. ITyTh U3 KOpHS B JIUCT HA3BIBACTCS 6EHGbHIO.

Omnp. /InvHa HanOoJIbIIeH BETBU OPAEPEBa HA3BIBAETCA €TO 8bICOMOM.

Onp. Yposeuem eepuiunsvt opJepeBa Ha3bIBACTCS PACCTOSHUE OT KOPHS
JI0 3TOU BEPIIUHBI. BepirHbl 0JHOTO YpOBHS 00pa3yioT Apyc AepeBa.

(1Y) Kopenv umeem yposenwv pasmuwiii 0.

Onp. Ecan u3menuTs HampaBiieHus: Bcex pedep opaepeBa Ha MPOTHUBOIO-

JIOKHBIE (K KOPHIO), TO MOJy4YHUTCsl oprpad), KOTOPBIM HA3bIBACTCS Cemblo COOPKU.

6.5. Bunapnuie oepesvs
Onp. bunapuvim (060uuHbIM) O€pesom HA3BIBACTCS OPHEHTHPOBAHHOC
JIEPEBO, B KOTOPOM KaXk/1asi BepirHa (y3ein) uMeeT He 0oJiee ABYX MOTOMKOB.
bunapHoe nepeBO MMeEET KOPEHb U JIBa HENEPECEKAIOMIMXCS MOAMHOXKE-
CTBa, KAXKJI0€ U3 KOTOPBIX CaMO SIBJIAETCS OMHAPHBIM JEPEBOM. DTHU TMOIMHOXKE-
CTBA HA3bIBAIOTCS MPABBIM U JIEBBIM MOJIJIEPEBBSIMU UCXOJHOTO JAEPEBA.

Hanp.:
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JIJIsl IpaKTUYECKUX TIeNIei, 0OBIYHO, MCIIOIB3YIOT JIBA MOJBUIA OMHAPHBIX
JIEPEBHEB. JBOMYHOE JEPEBO MOMCKA U JBOMYHAS KydYa.

Omnp. /[BondHOE JEpEeBO HA3BIBACTCS OGOUUHBIM 0€PE6OM HOUCKA, SCITU
€r0 DJIIEMEHTHI PACTIONOXKEHBI TaK, YTO JUISl KaXKIOTO 3JIEMEHTa N BCE DJIEMEHTHI B
JIeBOM ToJiZiepeBe N OyayT MEHbIIe, 4eM N, a Bce 3JIEMEHTHI B ITPaBOM TIOJITICpEBe
- 0oJblIe, ueM N.

B o0miem ciydae cymecTByeT OrpOMHOE YHCIIO JBOMYHBIX JCPEBHEB IMOMC-
Ka (pa3nuuHor GopMbl) AJ1s1 JIFOOOTO 3aJaHHOTO HAOOpa IJIEMEHTOB.

Hanp.: Tpu 1BOMYHBIX JIepeBa IOKUCKA C OJTHAM U TEM e HaOOpOM 3JIEMEHTOB (2,

3,5,7,8)
O Q

2 @ OWRO
D ® @

IP. [Ipeanonoxum, 4To HYKHO CPOPMUPOBATH IBOUYHOE JEPEBO, Y3JIbI
(3JIeMEHTBI) KOTOPOTO HMMEIOT Clieytolue 3Hauenus npusnaka: 20, 10, 35, 15, 17,
27,24, 8, 30. B aToM ke mopsake OHU U OyTyT MOCTYIATh JIsl BKIFOYEHUS B JBO-

UYHOE JIEPEBO.
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Onp. /léouunasn Kyua (nupamuoa) - 5To TaKOE JBOMYHOE JCPEBO, IS KO-
TOPOTO BBITIOJIHEHBI TPU YCIIOBHSI:

- 3HaueHue B 1000 BepuIHE 0OJIbIIE, YEM 3HAUCHHUS €€ TOTOMKOB.
- Bce ciou, kpoMe, MOXKET ObITh, TOCIIEAHETO, 3aM0OIHEHBI TTOJTHOCTHIO.
- [locnenHuii Cioi 3aroHIETCS CJIEBA HANPABO.

[IycTh CTpyKTypa HaHHBIX JIJIsl XpaHEHUS TBOMYHOU Ky4d UMEET BU/]I

1E|11|9|1I]|5|E|E|1|2|4|

16,
(1 (9

(OEENONONO
ORORCO

CymiecTBYIOT Takke Ky4H, Tie 3HaA4YCHHE B JIFOOOW BeplinHe, Hao0OpoT,

MCHBIIC, YEM 3HAUCHHUA €€ IIOTOMKOB.

7. B3Bemennblie rpagul. Packpacka rpajgosn

Yacto, ocoO0eHHO Koraa rpadbl UCTIOIB3YIOTCS AJI MOJEIUPOBAHUS peallb-
HBIX CHCTEM, WX BEPIIWHAM, WU pedpam, WK U TeM, U APYTHM MPUITHCHIBAIOTCS
HeKoTopble uucina. [lpupona 3TUX yucen MOXKeT ObITh camas pa3HOOOpa3Has.
Hampumep, eciu rpad npeactaBisieT coO0H MOAEHIb JKEJIe3HOI0POKHOM CETH, TO
YHUCJIO0, NMPUMUCAHHOE PeOpy, MOXKET YKa3bIBaTh JUIMHY IMEPErOHa MEXIY IBYMS
CTAHIUSIMU, WJIM HauOOJBIINN BEC COCTaBa, KOTOPHIN JOMYCTUM JIJIsl OTOTO y4acT-
Ka MyTH, WIK CPEIHEE YUCIIO MOE370B, MPOXOASAIIUX Yepe3 ATOT y4acTOK B Teue-

HHEC CYTOK M T.II. UYto OBl HM O3HAYAIH ITH quciia, CJIIOKHWIIACh Tpaaullud HA3bIBATH
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uX Becamy, a rpad c 3aJaHHBIMH BECAaMU BEPILIMH U WU pedep - 636euieHHbIM
zpaghom.

B rpade moxxHO B3BECUTH BEpIIMHBI TaKUM OOpa30M, UYTO KaKIOW Bep-
mMHe OyA€T CONOCTABICHO LEN0e 4Mcio. Ecnu unciia TpakToBaTh Kak HOMeEpa
KpPacKH, TO TaKO€ B3BEIIMBAHUE BEPILIUH HA3bIBAIOT 6EPUIUHHOU PACKPACKOU 2pa-
da.

Packpacka Ha3pIBaeTCS MPAGUIbHOU, €CIT HUKAKAE CMEKHBIC BEPIIIMHBI HE
OKpAIlIeHbI B OJIMH IBET.

Packpacka rpada, B KOTOpoil UCTIONIB3yEeTCI MUHUMAIBLHOE YUCIIO KPAaCoK,
Ha3bIBACTCS MUHUMANBHOU. YNUCTO KPAaCOK MHUHMMAJIBHOW PACKPACKU SIBISETCSA
OJIHOM W3 XapaKTEepPUCTHK Trpada M Ha3bIBACTCA Xpomamuueckum yuciom. Tax,
HaIpuUMep, XpoMaTHdeckoe unuciio ourpada paBao 2. JIByM paBHO W XpoMaTHye-
CKO€ 4HcIIo Jitoboro aepesa. JlepeBo — ourpad?

C 3amaueit onpeneneHrus MUHUMAIIbHON packpacku rpada cBsizaHa U3BECT-
Has mpooOsieMa 4eTripex kpacok: «Ilycte mmeercs reorpadudaeckas kapra. MoxHO
JIM, UCIIOJIb3Yysl TOJIbKO 4 Kpacku, M300pa3uTh ATy KapTy TakK, 4TOOBI COCEIHUE
CTpaHbl (MMEIOIIME OOIIYI0 IpaHuIly) ObUIM OKpalleHbl B pa3Hbii 11BeT?» (B cooT-
BETCTBYIOIIEM rpade BEpIIMHAMU SIBJISIOTCS CTpaHbl, & CMEKHBIMU BEpIIMHAMU
ABJISIIOTCSL cocelHue cTpanbl. [locne 1976 roma oTBET HAa 3TOT BONPOC SABISETCA
MOJIOKUTEIIbHBIM. )

B Teopuu rpadoB cTaBUTCS 4acTO BOIIPOC O pedepHoil pacKkpacke zpagos.
Kakoe MuUHHMMaIbHOE YMCJIO IBETOB (3TO YHMCJIO HHOTAA Ha3bIBAIOT pedepHO-
XpPOMAaTUYECKUM) HY>KHO, YTOOBI packpacuTh pedpa rpada Tak, 4To Jroobie 2 ped-
pa, UMeroIre 00Ty BEPIIUHY, ObLTH OBl OKpallleHbl B pa3Hbii 1BeT? [l pedep-
HO-XpOMaTHUYeCKOro uncia rpada BepHa cieayromas Teopema Busunra: Ecim B
rpade MakcuMasbHasi CTETICHb BEPIIIMH paBHA I, TO peOSPHO-XPOMATHUECKOE UHC-
J10 paBHO OO 1, 1160 1 +1.

Onp. Munumanwvhnoe ocmosnoe 0epeeo B CBSI3aHHOM, B3BEIICHHOM, HE-

OPHEHTUPOBAHHOM Tpade - 3TO OCTOBHOE JIEPEBO ATOrO rpada, MMeroIee MUHH-
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MaJbHbIM BO3MOKHBII BEC, I/I€ MO/l BECOM JIe€pEBa IOHMMAETCSI CYMMa BECOB BXO-
JSIIITIX B HETO pedep.

3ajaya 0 HaXOXICHUM MUHHMAJIBHOTO OCTOBHOIO JEpEBa 4acToO BCTpeda-
€TCsl B MOJIOOHOM MOCTAHOBKE: JAOIYCTUM, €CTh N TOPOJOB, KOTOPHIE HEOOXOIUMO
COEIMHUTH JI0POraMH, TaK, 4YTOObI MOKHO ObUIO JOOpaThcs M3 JIHOOro ropojaa B
000 Ipyroi (HampsMyro WM 4yepe3 Apyrue ropoaa). Paspemaercst cTpouTh 10-
poru Mexzay 3aJaHHBIMH ITApaMU TOPOJOB U M3BECTHA CTOMMOCTbH CTPOUTEIHCTBA
KaX70i Takod joporu. TpeOyercs pemmnTh, KAKUE UMEHHO JOPOTU HY>KHO CTpO-
UTh, YTOOBI MUHUMH3UPOBATH OOIIYI0O CTOUMOCThH CTPOUTEIBCTBA.

Orta 3a1a4a MOKET ObITh CHOPMYIMPOBAHA B TEPMUHAX TEOPUU I'padoB Kak
3aJa4a 0 HaX0XKJIEHUM MUHHMAaJIbHOTO OCTOBHOIO JiepeBa B rpade, BEpLIMHBI KO-
TOPOTO MPEACTABISAIOT TOPOAa, pedpa - 3TO IOPOrH, KOTOPHIE MOKHO HPOJIOKUTH
HANpSMYIO MEXAY ABYMs FOpOJlaMu, a BeC pedpa paBeH CTOUMOCTH CTPOUTENIbCTBA
COOTBETCTBYIOILIEH TOPOTH.

Hanp.:

8. lIpuio:xkenusi Teopun rpagoB B pa3jiMUHbIX 00J1ACTAX HAYKH U TEXHUKHU
8.1. I'paghvt u ungpopmayusn
JIBOWYHBIE JIepEBhS UTPAIOT BEChbMa BAXKHYIO POJIb B TCOPUU MH(OPMAIIUH.
[IpeAnonoxum, 4To OMpeAesIEHHOE YUCI0 COOOIIEHUI TpedyeTcs 3aK0oIupOBaTh B
BHJI€ KOHEUHBIX MOCJIEIOBATEIIbHOCTEN Pa3IuYHOMN JUIMHBI, COCTOSAIINUX U3 HYJIEH U
eauHull. Eciv BepoOsSITHOCTH KOJOBBIX CIOB 3aJaHbl, TO HAWIYYIIMM CUYUTACTCS
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KOJI, B KOTOPOM CpEAHSs JUIMHA CJIOB MUHMMAaJIbHA M0 CPABHEHHIO C TPOYMMH pac-
IpENEICHUMH BEPOSITHOCTH. 3aady O NOCTPOEHUU TAKOT0 ONTHUMAIBHOIO KOJa
MO3BOJISIET PEIINTh anroputM Xaddmana.

JIBOMYHBIE KOJOBBIE €PEBbS JOMYCKAIOT MHTEPIPETALHIO B PAMKaX TEO-
pun noucka. Kaxmol BepivHe MpU 3TOM COMOCTABIISETCS BOIPOC, OTBETUTH HA
KOTOPBIM MOXKHO JinOo "nma", mubo "Her". YTBEepAUTEILHOMY M OTPHUIATECILHOMY
OTBETY COOTBETCTBYIOT JiBa peOpa, BhIXOJslue U3 BepiinHbl. "Onpoc" 3aBepiia-
eTCsl, KOTJla y/1aeTcs YCTaHOBUTH TO, YTO TPEOOBAJIOCH.

Takum oOpa3zoM, eciii KOMY-TO NMOHAHOOUTCS B35ITh MHTEPBBIO Yy pa3iidy-
HBIX JIFOJIEH, U OTBET HAa OYEPEIHOM BOMPOC OYJET 3aBUCETh OT 3apaHee HEU3BECT-
HOT'O OTBETA Ha MPEABIAYIIMI BOMPOC, TO MJIaH TAKOTO MHTEPBBIO MOKHO MPECTa-

BUTLH B BUJC IBOUYHOI'O ACPCBA.

8.2. I'paghvt u xumus

Eme A. Kanu pacecmotpen 3agady 0 BO3MOKHBIX CTPYKTYPax HaChIIEHHBIX
(MU TpeeNbHBIX) YIJIEBOAOPOIOB.

Bce atomsl yrineBonopoaa 4eThlpeXBaJIEHTHBI, BCE aTOMBbI BOAOPOIA OIHO-
BaJICHTHBI. MoJieKyJa KaX/I0T0 IPEebHOTO YIIIeBOJ0OPOia MPEACTaBIsIET COO0M
nepeBo. Ecnu ynannute Bce aTOMBI BOJOPO/IA, TO OCTABILHECS aTOMBI YIIEBOAOPO-
Ja Takke OyayT oOpa3oBbIBaTh JEPEBO, KaxAas BEPIIMHA KOTOPOTO MMEET CTe-
neHp He Bbile 4. Cie10BaTeIbHO, YUCIO BO3MOXKHBIX CTPYKTYP NpPEAEIbHBIX YI-
JIEBOJIOPO/IOB, T. €. UUCJIO TOMOJIOTOB JJAHHOTO BEILECTBA, PABHO YUCILY AEPEBHEB C
BEpIIMHAMU CTENEHU HE OO0JIbILIEe YETHIPEX.

Takum 00pazom, MOJCYET YMCIa TOMOJIOTOB IMpPENEIbHBIX YTIIEBOJOPOIOB
TaK)Ke MPUBOJUT K 3aJja4e O MEPEUUCICHUH JIEPEBbEB OMPEIEICHHOr0 TUMNa. DTy

3amauy u ee 00606menus paccmorpen /. Iloia.

8.3. I'pagpvt u ouonozus
JlepeBbsi UTPAIOT OOJIBIIYIO POJIb B OMOJOTHYCCKOW TEOPUU BETBSIIUXCS

IMpoueCCOB. I[J'IH IMPOCTOTBI MbI PACCMOTPHUM TOJBKO OJHY PasHOBHUJIHOCTbL BCTBA-
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IIUXCS TIPOIECCOB - pa3MHOKeHUe Oakrepuil. [Ipenmonoxum, 94To depes ompee-
JICHHBIA MPOMEXYTOK BPEMEHHM Kaxk/asi OakTepus TuOO NEIUTCS Ha JIBE HOBBIC,
an6o norubaet. Torga /uisi MOTOMCTBA OJHOM OaKTepUU MbI MOJYYUM JABOUYHOE
JIEPEBO.

Hac Oyner uHTepecoBaTh JUIIL OJMH BOMPOC: B CKOJIBKUX CIIy4asX n-€ mo-
KOJICHUE OJHOW OaKTepuu HACUMUTHIBAET poBHO k moTomkoB? PekyppeHTHOe CoOT-
HOIIICHHE, 0003HAYAIOIIEEe YMCI0 HEOOXOIUMBIX CITydaeB, U3BECTHO B OHMOJIOTHH
noJi Ha3BaHueM Ipoiiecca [anpToHa-Batcona. Ero MoxHO paccMarpuBath Kak

YACTHBIN CIydail MHOTUX 00mKX (popMyII.

8.4. I'paghvt u puzuka

Eme HemaBHO ofHOM M3 HauOosee CIOXKHBIX M YTOMHUTEIBHBIX 3a/1ad s
paauostoOuTeneit ObIII0 KOHCTPYUPOBAHUE MTEYATHBIX CXEM.

[TeyaTHO¥ CcXeMOM Ha3BIBAIOT IUIACTHHKY M3 KaKOTO-THOO TUAJIEKTPHUKA
(M30MpPYIOIIETO MaTepuana), Ha KOTOpPOW B BHJIE METAUIMYECKUX IMOJOCOK BbI-
TpaBJieHbI TOPOKKU. [lepecexaTbcsi JOPOKKU MOTYT TOJIBKO B OMPEICIICHHBIX TOY-
KaX, KyJla yCTaHABJIMBAIOTCS HEOOXOUMBIC AJIEMEHTHI (JIMOJIbI, TPUOIbI, PE3UCTO-
pBI U IPYTHE), UX MIEPECEUCHHUE B JPYTUX MECTAX BBI30BET 3aMbIKAHUE JICKTPUUE-
CKOM LIEIIH.

B xoxe pemenus 3Toil 3amaun HEOOXOJUMO BBIYEPTUTH IJIOCKHUM Tpad, ¢

BCPIIMHAMHU B YKA3aHHBIX TOYKaAX.
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Banamm AJIA CAMOCTOATEC/IBHOI'O PCILICHUA

1. Ompenenute TUTIBI TPAQOB:

Jf &
W/
avl

2. Hapucyiite ¢purypy, He OTpbIBasi pyKH:
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3. Tloctpoiite rpad, COOTBETCTBYIONTUIN JAHHOW MATPUIIE CMEKHOCTH:

N
N
R

1) Oxapaktepu3yiTe MorydeHHbIH rpad.
2) HaiiuTe cTEneHn BCeX ero BEpIIKH.
3) Haiinure B HEM TOUKU COWIEHEHUS U MOCTBI, €CJIU OHU €CTb.

4) 3anummTe A1 HEro MaTpUIly UHIMJIEHTHOCTH.
4. Jlan rpad:

Ve

V2

1) Moctpoiite:

- yacTb rpada, CoCTosIyI0 U3 4 BepIIuH U 3 pedep;

- cyrpad ¢ 5 pebpamu.

2) Haiinure kakoil-nmubo MapmpyT AMHbL 5, 6, 7, 8, 9 u 10 Mexay BepiinHaMu Vi U Va.
KakoBa HauMeHbIas JUIMHA TAKOTO Mapipyra’?

5. Tloctpoiite rpad, COOTBETCTBYIONMINMA TAHHON MaTPUIIE CMEKHOCTH:

1 1
1|1
1 2
2 1
1 1
1 1
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1) Onpenenure Bce UMEIOIIMECS B HEM BUJIbI MAPIIPYTOB.

2) HaliquTe cTenenu ero BepuinH

6. Bo muoxectBe N = {1;2;3;4;5} 3agano OunapHoe oTHOIIeHHe R =
{(1;2);(1;4); (1;5);(2;3);(3;2); (3;4); (4;4); (4,5); (5;3); (5;4)}). Mna nawm-
HOTO OTHOILIEHHUS 3alMIIUTe 00J1acTh ONpeaeacHUsS U 00acTh 3HadeHui. Hapu-
cyiite rpad storo otHomeHus. COCTaBbTE JUIsl HETO MATPHUIy CMEXHOCTH U HH-
LAJCHTHOCTH.

7. IlpencraBbTe OpACPEBO B IPYCHOM BHC, 00O03HAYMB €r0 BEPIIMHBI COOTBET-

CTBYIOIIMM 0Opa3om. Haliure TuCThbs, BEPIIMHBI BCEX SIPYCOB, BHICOTY JIEPEBA.
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KonTpoabHbIe BONPOCHI

1) JlatiTe mousTue rpada.

2) Kakue peOpa Ha3bIBAIOTCSI KPATHBIMU?

3) Uro Takoe neTiis?

4) Kakue aBe BepIIMHBI HA3bIBAKOTCS CMEKHBIMU ?

5) Kakas BepimHa Ha3bIBa€TCS N30 TMPOBAHHOMN?

6) OOBsICHHUTE, YTO O3HAYACT UHIMICHTHOCTh BEPILUH U pedep.

7) JlaiiTe moHATHE HYJIb-Tpada.

8) Kakoii rpad Ha3pIBaeTCst MPOCTHIM?

9) JlaiiTe moHsTHE MOIHOTO rpada.

10)
11)
12)
13)
14)
CTeTICHU?
15)
16)
17)
18)

Omnpenenute ourpad.

Kakotii rpa¢ HazpiBaeTcst MynbTUrpagom?
JaiiTe onpeznenenue ncepaorpada.

YTo 03HAYAET CTETIEHb BEPIIUHBI?

Kaxkue CYIICCTBYIOT THUIIBI BCPIIMH B 3aBUCHUMOCTH OT YCTHOCTH HX

Kakas BepiirHa Ha3bIBa€TCs KOHIIEBOM ?
UeMy paBHa CTENEHb N30JIUPOBAHHON BEPILIVHBI?
JaliTe nmoHaTre 0JHOPOAHOTO rpada.

Kaxkue nBa rpada HazsiBatoTcs nzoMoppubsiMu? OOBICHUTE, KaK MPO-

BEPUTH U30MOPPHOCTH rpadoB.

19)
20)
21)
22)
23)
24)

Kakoii rpad HazpiBaeTcs miIocKkum?

Kakoii rpad siBrsieTcs miaHapHbIM?

JaiiTe onpeznenenue yactu rpada.

Kakas gacTs rpada HazsiBaeTcs noarpadom?
Yro Takoe cyrpad?

Kakue omnepanui MOKHO BBITIOJIHATEH ¢ yacTsamu rpada? Onpenenure

KOKIYIO0 U3 HUX.

25)

JlaiiTe moHATHE MapuIpyTa JUIMHBI 7.
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26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)

Kakoil MmapipyT Ha3bIBaeTCs LENbIO? MPOCTOM LENBIO?
JlaliTe MOHATHE 3aMKHYTOTO MapLIPyTa.

Uto Takoe 1MuKI? MpOCTOM ITUKII?

Kakoii rpad Ha3pIBaeTCS MUKIAYESCKUM? aIfIKITNICCKAM?
JlaiTe MOHATHSA SUIEPOBOrO LMUKIIA U SUIIEPOBOM LIETIH.
Kaxkotii rpad Ha3bIBaeTCs SUI€pOBHIM?

Kaxo# ik Ha3pIBaeTCs TaMIJIBTOHOBBIM?

Kakue nBe BepIIMHbI HA3bIBAIOTCS CBSI3AHHBIMU ?
JlaiiTe onpeiesieHus: CBSI3HOTO M HECBSI3HOTO rpadoB.
Kakotii rpad HazbIBaeTCs pas3aeauMbIiM?

JlalTe TOHATHE TOYKU COYJICHCHMSI.

Kaxkoe pebpo rpada Ha3sIBacTCS MOCTOM?

JlaiiTe MOHATHE MATPUIIBI CMEKHOCTH.

Uto npencrapiser codoi MaTpuIia HHITUIEHTHOCTH?
Kak cocrapnsieTcst ciucok pedep?

Kaxk Ha3pIBaeTcs HampaBjaeHHOE Pedpo?

JlaiiTe OHSITHE OPUEHTUPOBAHHOTO rpada.

Kakue kpaTHbIE AyTY Ha3bIBAIOTCS CTPOTO MapalieIbHbIMU? HECTPOTO

napasuieIbHbIMU?

44)
45)
46)
47)
BEPILUHBI?

48)

Kakoii rpad Ha3bpIBaeTCs CMEIIaHHBIM?
Kak npeBpatuth HEOPUEHTUPOBAHHBIN Tpad B OPUECHTUPOBAHHBIN?
Jaiite nousarue rpada, oOpaTHOTO JaHHOMY.

YTO MOHMMAKOT MO TIOJIOKUTEIIBHOM W OTPULATEIBHOM CTENEHBIO

YT0 moka3pIBaeT CyMMa MOJIOKUTEIBHBIX (OTPUIATEIbHBIX) CTEICHEH

BCEX BEpILUH?

49)

B yeM cocToUT OTIMYME OPUEHTUPOBAHHOTO MapuIpyTa OT HEOPHUEH-

TUPOBAHHOTO?

50)
51)

JlaliTe onpeneneHus myTyu U MpOCTOrO MMy TH.

Uto Takoe KOHTYp? MPOCTOM KOHTYpP?
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52)

53)

54)

55)
rpada.

56)
HUIO?

57)

Kakoti rpa¢ Ha3pIBaeTCsI KOHTYPHBIM?
OmnpenenuTe MOHITHE CHIIBHON CBSI3HOCTH oprpada.
KakoBbI 0COOEHHOCTH MaTpHIIbl CMEKHOCTH oprada?

ChopmynupyiiTe mpaBUIO HAMKUCAHUS MATPHUIIBI WHIUACHTHOCTH Op-

Kaxkoit rpad cOOTBETCTBYeT CUMMETPUYHOMY OWMHAPHOMY OTHOIIIE-

B 1em ocobenHOCTh Tpada, COOTBETCTBYIOMIETO pedhIeKCUBHOMY OH-

HapHOMY OTHOILICHHIO?

58)
59)
60)
61)
62)
63)
64)
65)

Kakoii rpa¢ Ha3zbIBaeTcs 1epeBom?

UTo 3HAYUT MOCIEI0BATEILHOE IEPEBO? 3BE3HOE AEPEBO?
Cdopmynupyiite cBOMCTBA 1€PEBHEB.

UTo Takoe 0CTOBHOE JEPEBO HEOPUEHTHUPOBAHHOTO Tpada?
JlaiiTe nonaTue Jeca.

Kakas BepimHa 1epeBa MOXKET CITY)KHTh €r0 KOpHEM?
OmnpenenuTe BETBb BEPIUHBI V Yy IepeBa ¢ KOpHEM Vo.

Jaiite onpenenenue neHTpa aepena. CKOIbKO IEHTPOB MOXKET ObITH Y

nepeBa? Kak HaliTu nieHTpa nepena’?

66)
67)
68)
69)
70)
71)
72)
73)

JlaliTe TOHATUS paaualibHON U JUaMETPaIbHOM LIETIU B JIEPEBE.
Kakoe nepeBo Ha3bpIBAIOT MPAIEPEBOM C KOPHEM?

Onpenenute JNUCT, BETBb, YPOBEHb BEPIIMHBI U SIPYC MPaJEpPEBA.
Kak onpenenuts BbICOTY NpajaepeBa?

JlaiiTe onpesierieHue OMHAPHOTO JepeBa.

Kak cocraBinsieTcsi JBOMYHOE AEPEBO MOKMCKA? IBOUYHAS Kyda?
YTO MOHUMAIOT 10/ B3BELICHHBIM rpadom?

[TosicauTe, 4TO Takoe xpomaruueckoe uncio rpada? KakoBo xpoma-

THYECKOE YHCIIO AepeBa? ourpada?
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