Hemuoro npo teopuro rpagos. Hacts 2.

B HekoTophIX citydasix Ha pedpax rpada BIOMpaeTCs «HAIMIPABJICHUE ABYKCHUS» (HAIIPUMED,
KOT'/Ia Ha aBTOMOOWMIIBHOM JIOpOTe BBOAUTCS OJHOCTOpOHHEe JBrKeHue). [Ipu sTom
noJryyaercsi opuenmupoeannwiii cpagp. (Ecnm HanpaBieHne ABIKEHU 10 peOpaM He
OIPEICIICHO, TO rpad) HA3BIBACTCS HEOPUEHIMUDPOBAHHBIM).

Opuenmuposannutii 2pagh — rpad, p€dpaM KOTOPOro NPUCBOCHO HAIPABJICHHUE.

Heopuenmupoeannwiit zpagh — rpad, H1 0OJHOMY peOpy KOTOPOTrO He MPHCBOSHO HAINPaBIJICHUE.

JBa rpacda Ha3bIBAIOTCS U30MOPPHbIMU, €CTTH Y HUX

* 0/IMNHAKOBOE YMCJIO BEPLINH (0003HAUYNM €ro n)

* ¥ BEPUIMHBI KAYKJAOTO U3 HUX MOYKHO 3aHYMEpPOBATh TaK YUCIaMH OT 1 110 n, 4TO B mepBoM rpade ase
BEPIIMHBI COAMHEHBI peOPOM TOT/A U TOJIBKO TOT/IA, KOT/Ia BEPIIMHBI C TAKIMH YK€ HOMEPaMHU BO
BTOPOM Ipae COeTMHEHBI.

Ilpumep uzomopghuwvix zpaghoe (Mo oNpeneNeHU):

Ipumep neuzomopghnvix zpaghos (pasHoe YNCIO KOMIOHEHT CBSI3HOCTH):

v (D

O 3namenumoii 3a0aue o Kenuzcoepzckux mocmax, cipopmynupoeannoii Jleonapoom Jiinepom ¢ 1736
200y. B

W3naBHa cpenu sxxurteneii Kenurcoepra Obuia pacripocTpaHeHa
TaKas 3arajKa: Kak polTH 10 BCEM rOpOJICKUM MOcTaM (depes
pexy Ilpeross), He IPOXOs HU MO OJHOMY U3 HUX JBaXKIbI?
Jliisa pelieHus 3TOM 3aauu JaBaiiTe epeBeieM ee Ha S3bIK rpadoB.
OcTtpoBa 31ech OyayT BEpIIMHAME, & MOCTHI — peOpamH.
Torga kak nepedopmynupyercs caMm BONPOC 3a1a4u?
Jan niceBnorpad 6e3 neresb, Kak Ha pUCYHKE.
CymiecTByeT Jid B HEM IIyTh, MPOXOAAIINUH 110 BceM pedpam rpada C

€IUHOXKTBI?

Ditneposvim nymem Ha3bIBACTCA TAKOM MyTh B rpade, MPoXoailInil uepes Kaxaoe pedpo rpada poBHO
OJIMH pa3. AHAJIOTUYHO BBOJAUTCS MOHITHE 2i1€P0ea YUKIIA.

Ecnu B rpade cymiecTByeT 3i1epoB MyTh WIH IIUKI, TO TaKOU Tpad HA3BIBAIOT iL1€po6bim (MU
VHUKYPCATIbHBLM).

Oxka3sbIBaeTcs, ¥ TYT HE BCE TIIaJIKO — MHOT/a SHJIEPOBBIM HA3bIBAIOT TOJIBKO TOT rpad, B KOTOPOM €CTh
sitnepoB nuki. Ecnu ke B rpade ecTh 2iinepoB myTh, TO TaKOM rpad HHOTIA HA3bIBAIOT HOLYIIIEPOCBIM.
Wrak, ecnu rpad yHHKypcasieH, TO 10 BCEM ero pedpaM MOKHO MPONTH, MOcetas KaKJ0€e POBHO OJ1H
pa3. Huuero He HanomMuHaeT? D70 3agauu Buna «Hapucyiime kapmuHKy, He 0mpbleéas Kapanoauia om
oymazuy.

Hoesn Neqd. BaxxHO TOHUMATh, YTO XOTh (popMalibHOE OTpeeNieHue diinepoBa rpada u He TpedyeT ero
CBSI3HOCTH, B CITyuae HECBSI3HOTO rpada pedb HIET O CYIECTBOBAHUH COOTBETCTBYIOMIUX ITyTH UITU
[IUKJIA B K0 KOMIIOHEHTE 10 OTJEIbHOCTH, U 00 «HEOTPHIBAaHUH KapaHAIllay PEYH yKe He UJIEeT.

Ho kozoa zpagh aenaemcs runepoevim? OKa3bIBaeTCs, 4TO, XOTh CAMO OI'PaHUYEHUE HA MTyTh U OYEHb
CHJIbHOE, IPOBEPKA CYIIECTBOBAHMUS TAKOTO IIYTH BECbMa IPOCTA.



e [lyctb B rpade Hamencs 31nepoB myTh. JlaBaiite paccMOTpUM KakyrO-HHOYIb U3 €r0 BHYTPEHHUX
BepuuH. [1o kKakoMy-To 0THOMY peOpy MBI B Hee 3alllIH, U 10 KAKOMY-TO JIPYTOMY — BBIILIH. TeM caMbIM
MOJTy4YaeTcsl, YTO OJTHOKPATHOE MOCEIICHHE OTHOW BEPIIMHBI «yaanseT» aABa pedpa. UTo Torma MoxHO
CKa3aTh O CTEIIEHH JaHHOM BepinHbl? J{efCTBUTEIbHO, OHA JOJDKHA OBITh YETHOH! A YTO IPOUCXOIHT Y
KpaHUX (WM KOHEYHBIX) BepnH? J[eHCTBUTEIBHO, Y HUX CTETICHb MOXKET ObITh HEUYETHOA.

o Teopema (00 3iineposom nymu). Ecnu é zpaghe ecms 3itnepos nymo, 6 Hem poeHo 06e HeUeMHbIX
gepuiunbl (Mo ecmov 6ePUILHBL C HEYUEMHOI CHENEnbIO).

e A YTO MEHSIETCS B CiIyyae HAIM4US dWiepoBa ukia? JledcTBUTENIbHO, KpallHHUE BEPIIMHBI COBIAIAIOT, a
3HAYUT, U y HEE CTEIICHb TOXKE YETHAS.

o Teopema (00 3ineposom yukne). Ecnu ¢ cpaghe ecmp 3ii1epo6 yuki, 6 Hem 6ce 6epuiHbl — YEHIHBLE.

e A MOXHO JIM KaK-TO OOBEMHUTE TH JIBE TEOPEMBI B OJIHY TEOPEMY TPO diIepoB rpad?

o Teopema (00 3ineposom cpagpe). I'pagh aenaemcsn riineposvim, eciu 6 Hem He 6oJ1ee 08X HEUEMHBIX
eepuiun.

e 3ameuanue. B rpade He MOXXET ObITh OJIHON HEUETHOMN BEPIIHHBI!

e Umozo: nexomopule ceoiicmea 2paghos:

» B kmaccuueckom rpade cmenens éepuiunbl BCETIa MeHbULe KoIUYecmea éepuiun Tpada.

» Teopema (00 0IMHAKOBBIX CTeNEHX). B s1ro60om Tpade ¢ N eepuinnamu, roe N>2, Bceraa HaAuIyTCs
Xoms 0l 06e BEPUIUHBI C 00UHAKOBOU CHIENEHBIO.

+ JlemMma (o pykomnoxkatusx). B rpade cymma creneneii Bcex ero gepuiun — 4ucio uémHmoe.

* Cymma cmeneneil ¢cex €ro BEpUIMH paBHA y0GoeHHOMY uuciy péoep rpada.

* Yuciio He4éTHBIX BeplIMH JT000TO0 Tpada uémno.

» Ecuu B rpade ¢ n BepuirHamu (N>2) B TOYHOCTH 06€ BEPIIUHBI UMEIOT 00UHAKOBYIO CHIENEHb, TO B
3TOM rpade Bceraa HaWaETcs iudo B TOUHOCTU 00Ha eepuiuna cmenenu ), 1u6o B TOUHOCTH 00HA

eeépuiuHa cmeneénu n-1.

. . n(n-1)
* Ecnu nonnstii rpad nMeet N BEpIINH, TO KoJluuecneo péoep Oynet paBHO E—

» Ecnu ¢ce BepmmHbl rpada uémuble, TO MOIHCHO, He OMPbIEAs KapaHIama OT OyMard, Ha4epTUTh
rpad, Ipu STOM MOKHO HAaYMHATh C JII000H BEPIIMHBI I'pada 1 3aBEPIIUTh €r0 B TOM K€ BEPIITUHE.

» I'pad c 06ymsa Heuémuvimu BEpIUIMHAMY 603MOXCHO HAYEPTHTH OJJHUM POCUYECPKOM, TIPH 3TOM
CIIelyeT HAa4aTh C OJHOM M3 BYX HEYETHBIX BEPIIMH U 3aBEPIINATH rpad B APYTOM.

» I'pad donee uem 0symsa neuémupimu BEPUIMHAMYU HEGO3MONHCHO HAYCPTUTH OJTHUM POCYCPKOM.

Urak, rpadsl cymecTByIoT Be3Jie, BCE Mbl HEOKUIAHHO CTAIKUBAIUCH C HUMH, KOT/Ia PUCYEM HJIU UTPAeM.
OnHu BCTpeyaroTcs Ha KapTax JIOpoT, CO3BE3IUil, IPHU MOCTPOCHUHU CXeM U uepTekel. ['padsl exar B
OCHOBE MHOTHX KOMITBIOTEPHBIX MPOTrpamMM, KOTOPBIE JIEJIatl0T BOBMOKHBIMU COBPEMEHHYI0 KOMMYHUKAIUIO
U TEXHOJIOTMYECKUE Tpolnecchl. I'padpl criocOOCTBYIOT Pa3BUTHIO MBIIIICHHS KaK JIOTHYECKOT0, TaK U
abctpakTtHoro. [Ipu perennn 3a1a4, HaBepHOE, HAM HE pa3 MPUXOAUIOCH U300paxaTh 0ObEKTH TOUKAMH,
COEIIMHSATH UX OTPE3KaMH WM CTPEJIKaMHU, IIPH 3TOM JUTsl pEIICHUs 3a/1a4K ObLIT MCTIOJIb30BaH ClIeUaTbHBIN
MaTeMaTHUYeCKUi ammapar, a MMEHHO Oblla puMeHeHa Teopus rpadoB. McTropuyuecku CloXUIOCHh TaK, YTO
Teopus rpadoB 3apoauiach IBECTH C JTUIIHUM JIET Ha3a MMEHHO B XOJI€ PEIICHHUs TOJI0BOJIOMOK. ToI4oK
KE K Pa3BUTHIO TEOpHs rpadoB MOIydriia CpaBHUTEIBHO HeAaBHO Ha pyoexke XIX—-XX croneTuii, korma
PE3KO BBIPOCIIO YMCIIO PadOT B 00JACTH TOMOJIOTUU M KoMOMHATOpHKHU. Kak oTienpHas MmaTemMaTudyeckas
JTUCIUILTMHA TeopHs rpadoB Oblia BrepBbie nmpeacTaBneHa B 30 roast XX cronerusi.

OTnuyasce NPOCTOTON TEOPETUUECKUX CBEIEHUH, HATJISITHOCTBIO M IOCTYTTHOCTBIO, TEOPUs IpadoB MOXKET €
MI0JIb301 BBICTYIHUTD B POJIM YUHUTENS YK€ Ha paHHeM 3Tane o0ydeHus. C MOMOIIbIO 3TOH TEOPUU MOXKHO
PELINTD HA JOCTYIIHOM YPOBHE Psifl JOCTaTOUHO CJIOKHBIX 3a]ad.

I'pado - mpogomkeHue ciaeayer. ..

Jlo HoBBIX Tpado — BeTpey!




