Jlnctok Ne9g [pacpbr — 2 11.2015
Omnpenenenue 1. Beprmmmaa V' rpada GG HazbiBaeTcs Bucsdeii, eciau deg V' = 1.

Bamaga 1. a) Bce Bepmunbl rpada spisitores pucsanmu. CKoIbKO y rpada Bepiina?
6) CKOJIbKO BHCAYHMX BEPIINH MOYKET UMETh JIEPEBO C 1 BEPITHHAMIE?

Omnpenenenue 2. I'pad O HazbBaeTca ocmosom ces3Horo rpada G, ecaiu O nMeer Te Ke BEPITHHBI, ITO
u rpacd G, nonydaerca u3 G yaaJieHHeM HEKOTOPBIX PEOEp U ABJIACTCHA JIEPEBOM.

Bagaua 2. Bepno i, uTo BesgKumii ¢BA3HLBIN rpad nuMeer octoB? MoxKkeT jii rpad UMeTh HECKOJILKO OCTOBOB?

Bamaua 3. Ksajpar 8 X 8 pazmenmman Ha 64 KaeToukn cinmyukamu JInHbBL 1. Kakoe HamMeHbIlee 9uc/io CIIm-
Y€K HY>KHO yOpaTh, 4TOOBI U3 JII000H KJIETOYKN MOYKHO OBLIO TIOMAacTh B JIIOOYIO JIPYTYIO, HE IepelpbIruBasi
Jepe3 CIHUIKN?!

3amaua 4. Boueitboibaas ceTka mmeeT BUJI IpsMOyToibHIKa pazmepoM H0 X 600 kiaerok. Kakoe nanbosib-
Iee 9HCJI0 BEPEBOYEK MOXKHO Ilepepe3arh TakK, YTOObI CeTKa He pacliajach Ha KyCKu?

Omnpenenenue 3. Ilrockum epaom HazbiBaeTcs: rpad, pédpa KOTOPOro HE IEPEeceKaloTCsl HUTJE, KPOMe
BepiuH. Takoil rpad JeJUT IJI0CKOCTh Ha YaCTU, Ha3blBaeMble 2paHAMUu Tpada.

Bamaga 5. M306pasute mwiockuii rpad, y Koroporo a) 6 BepIINH, CTeleHb KaxK/0i 13 KOTOPhIX paBHa 3;
6) 6 BepiuH, cTelleHb KaxK/I0ii 13 KOTOPBIX paBHa 4; B) 8 BepINUH, CTEIeHb KK IO U3 KOTOPBIX paBHa 4.

3agaua 6. /[okakurTe, 9TO CBA3HBINA IJIOCKHH I'pad sBIgETCH SMIEPOBBIM €CJIM U TOJIBKO €CJIM ero IPaHu
MOKHO PaCKpacuTh B JIBa I[BeTa TaK, 9TOOBI IPAHU ¢ OOIIMM peOpOM OBLIN pa3HOIo IIBEeTa.

Bamaua 7. (DQopmyaa Jiaepa) Jlokazkure, 910 [T KAXKJIOIO CBA3HOIO MJIOCKOTO Tpada ¢ V' BepiimHamy,
E péopamu u F' rpansgmu uMeeT MecTo paBeHcTtBo: V — E + F = 2.

Bagaua 8. Jlokaxkure dpopmysty Ditaepa i TPOU3BOJIBHOIO BBIITYKJIOTO MHOTOIPDAHHUKA.

Bamaua 9. Jlan BBIIYKJIBI MHOIOIDAHHUK, TPAHU KOTOPOI'O SIBJISIOTCA M-YTOJBHUKAMIE, ¥ B KaXKJ0# Bep-
mune cxoqurcs k rpaneit. Jlokaxure, aro 1/n+1/k=1/2+ 1/r, rae r — aucio ero pébep.

3agava 10. BoImyK/biii MHOTOIpaHHUK HA3BIBAIOT NPAGUALHBIM, €CJIA BCE €r0 TPAHU SIBJIAIOTCH MPABUIIb-
HBIMU N-YTOJBHUKAMU, U B KaXKJOW €ro BepIuHe cxouTcs k rpaneii. Jlokaxkure, 9To Jit000i TpaBUILHBII
MHOI'OI'PaHHUK — JIUOO TeTpasp, oo Kyb, OO OKTa’ap, JU0O JI0AEKA3IP, JUO0 UKOCAIIP.

Bamaua 11. JIna kakux n € N mosnblit rpad ¢ n BepImHAMI SIBJISIETCS TLIOCKIM !

Bajava 12. MoKHO Ji TIOCTPOUTH TPU JIOMA, BBIPBITH TPHU KOJIOMIA W COEJUHUTH TPOIMHKAMU KAaXK bl
JIOM C KasK/IBIM KOJIOJIIIEM TaK, ITOOBI TPOIIMHKHN HE TePEeCeKa/NCh?!

Onpenenenne 4. Packpacka seprini rpada GG HA3BIBACTCA NPAcUALHOY, €CIIH HIKAKHAE JBE BEPIINHDI OJIHO-
IO IIBeTa He COeJMHEHBbl peOpoM. MUHUMAIBLHOE THCIIO I[BETOB, B KOTOPBIE MOYKHO HPABUJIBHO PACKPACUTD
BepiuHbl Tpada G, HA3BIBAETCS €10 TPOMAMUUECKUM “YUCAOM (COOTBETCTBYIOINIAA PACKPACKA HA3BIBACTCS
murumarvhoti). Obosnauenne: x(G).

Bamaga 13. Bepno Jn, uro paBeHcTBo X((G) = 2 paBHOCHIBHO OTCYTCTBUIO B (G IIUKJIOB HEYETHOMN JJIMHBI?
Bamaua 14. Haiinure xpomarudeckoe unciio rpada Ilerepcena (puc. 1).

3amaua 15. Ilycrs G upocroit miockuit rpad. Jdokaxkure, 9To
a) B rpade G ecTb BepIINHA, CTEIIeHb KOTOPOii MeHbIIe 6;
6) Bepmunbl rpada G MOXKHO MPABIJILHO PACKPACUTh B 5 MK MeHee I[BETOB.

Bamaga 16*. Bepuo s, aro ecin x(G) = k, TO JiJIs MUHUMAJIBHOI OKPACKU I'pa-
da G cymecTByeT myTh U3 k PA3HOIBETHBIX BEPIIUH ! Puc. 1.
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3agaua 17. B Geckoneunom rpade KaxKjble JBe BEPIINHBI COeJIUHEHbI PeOpoM — OO KpacHBIM, JTHO0
cuanM. JloKaxKuTe, 9TO MOXKHO BBIJIETUTH OECKOHETHOE TUCJIO BEPITUH, KOTOPBIE COEMHEHDI JIPYT C IPYTOM
péGpamMm OJTHOTO TIBETA.

Bajaua 18. Jlokaxkure, 4T0 13 J1I0OOT0 OECKOHEYHOIO MHOYKECTBa TOYEK, HUKAKNE TPHU U3 KOTOPBIX He
JIeZKAT Ha OJIHON TPAMOil, MOZKHO BBIOPATH

a) 4 TouKH, JiesKale B BEPIIMHAX BBIIYKJIOIO YeThIPEXYIOJIbHUKA,

6)* n Touek, JieXKalMX B BEPIIMHAX BBIITYKJIOIO N-yTOJbHUKA.

Bagaua 19*. Ha 11ockocTu OTMEYEHO HECKOJBLKO TOYEK, HUKAKUE TPU M3 KOTOPBIX HE JIE?KAT Ha OJHOI
npsiMoit. /[Boe wrpaloT B Takyio UIDY: OHH IO OYEPEIN COEJIMHSIIOT KAaKUe-TO JIBE €I He COeINHEHHbIe
TOYKH OTPE3KOM TakK, YTOObI OTPE3KM He IepeceKaJnCh HUTJe, KpoMe OTMeYeHHBbIX Touek. [Ipourpreisaer
TOT, KTO He MOXKET ¢JiesiaTh X0J. KTO BBIUIDBIBaET MPU MMPAaBUJILHON UTrpe?

Bamaua 20*. B secy k - | TPONMHOK M HEKOTOPOE KOJMYECTBO IOJSHOK. KaxKiasd TPOIUHKA COeIUHACT
JIBe TIOJIAHKH. 3BeCTHO, YTO TPONMHKH MOYKHO PacCKpPacUTb B [ I[BETOB TaK, YTOOBI K KaXKJIOW IOJISTHKE
CXOJIMJINCH TPOIMUHKN Pa3HOro IBera. JloKaKuTe, UTO 9TO MOMKHO CJejIaTh, MOKPACHB KayKIbIM IIBETOM
POBHO k TPOIIMHOK.

Bagaua 21*. B rpade n sepmmn Ay, ..., A, u n pébep by,..., b,. sBecrno, uro mobble /1Be BEPIINHLI
A; m A; storo rpada coemuHeHBI PeOPOM €CIn U TOJBKO ecn pébpa b; 1 b; BBIXOAAT U3 OHON BEPIITHHEL.
JlokazkuTe, 9TO CTENeHb KarKJI0i BEPIIUHBI PaBHA JIBYM.

Bamaua 22*. B rocru o:KuiaoT m uian n 9eiosek, rje (m,n) = 1. Ha kakoe HauMeHbIIIee IUCI0 CEKTOPOB
HAJ0 pa3pe3arhb KPYIVIbI TOPT, 9TOOBI U3 HUX MOYKHO OBLIO CJIOXKUTH KakK 1M, TaK U 1 OJNHAKOBBIX KYCKOB?

Bagaga 23*. Ckosibko ocToBOB uMeer rpad ¢ Beprmaamu Vp, ..., V, u (2n — 1) pebpom, rie sepruna Vj
coeJinHeHa PEOPAMU C OCTAJILHBIMU BepinuHamu, u 1npu 1 < ¢ < n coejiuHenbl pedpom Bepiunbl V; u Vi 17

Bamaua 24*. (Teopema Keau) JokazkuTe, 9To TOJHBIA rpad ¢ n BepIIMHAME UMeeT N2 0CTOBOB.
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IIpumeuanue. ['oBopsar, uro aBa rpada G u Gy u30MOpEPHLL, €CTH CYIIECTBYET B3aNMHO OJHO3HATHOE OTO0-
paxkeHue f M3 MHOYKeCTBa BEPIIUH epPBOro rpada BO MHOYKECTBO BEPIIUH BTOPOTO rpada, coXpaHdioniee
pébpa (To ecTh BeprmHbl u U v Tpada (G coequHEHBI peOPOM TOrJa U TOJBKO TOTJA, KOIJIA COE/IMHE-
Hbl pebpom Bepruabl f(u) u f(v) rpada Gg). O6brdHO rpadbl H3y9a0OT ¢ TOTHOCTHIO J0 N30MOpdU3MAa,
MIOCKOJIbKY B IMPAKTHYCCKUX 3a/[adax 3a9acTyIo I'padbl BO3HUKAIOT 0€3 MPUBA3KH K UX M300parKeHUIO Ha
IJTOCKOCTH, a OOJIbIas 9aCTh BasKHBIX CBONCTB m30MOPQHBIX rpador coBnamaer. C 3Toi TOYKU 3peHUs
BOIIPOC O TOM, SIBJII€TCS JIM TOT WJIM MHON I'pad IUIOCKUM, TPABUILHO MepedOpMyJINPOBATH TAKUM 00pPa-
30M: n30MOpGhEH Jin JIaHHbI rpad HEKOTOpoMy II0cKOMY I'pady (Takue rpadbl HA3BIBAIOT NAGHAPHBLMU).
Nmenno Tak ciiejiyer MOHUMATh, B 9aCTHOCTH, (DOPMYJIMPOBKY 3aja4du 11.

Kpurepuit nnanaprnoctu jyig rpados gaét Teopema llonrpsruna-Kyparosckoro,
nokazannasg B 1927 romy coBerckum yuénbiM JIbBom Ceménosudem I[loHTpsrunbimM
(1908-1988 rr.) u B 1930 rojy, HE3aBUCHMO, TOJLCKUM MareMarukoM Kaszumipowm
Kyparésckum (1896-1980 rr.): rpad miaHapeH TOrja U TOJBKO TOTJA, KOTJa OH He
cosiepKuT noarpados, romeomopdubix K (mosHbI rpad HA [MSTH BEPIITHAX) W
K3 5 (rpad «gomukn-kostoars» u3 3agadu 12). [Tosgcnum, aro nBa rpada Ha3pBaoTCA
20MEOMOPPHHIMU, €CJIN OHU 006a MOTYT OBITH MMOJIYUEHBI U3 OJIHOTO U TOTO 2Ke rpada Puc. 2.
«J100aBIeHIEM B ero pébpay HOBBIX BepiinH crenenn 2. Hanpumep, rpad Ilerepcena,
y2Ke BCTPEUaBIIUNCS HaM paHee, He sBJISeTCs IJIAHAPHBIM, TIOTOMY 4TO 00J1a/1aeT moirpadom, romeoMopd-
ubiM rpady Ks3 (puc. 2).



