Jlncrok Nebg [pacper — 1 02.2015

Onpenenenue 1. ['paghom HA3BIBAETCA MHOXKECTBO TOYEK Ha IJIOCKOCTHU, HEKOTOPbIE AapPbl KOTOPBIX COE/TU-
HEHBI JIMTHUSAMH. DTU TOYKHU HA3BIBAIOTCA gepuiunamu rpada, a JUHUU — ero pébpamu. Pebpo, coenuusiio-
Iee BepINUHY caMy ¢ co0oii, Ha3biBaeTCs nemaéti. PEOpa, coeiuustoniue oJHy U Ty ¥Ke [apy BepIuH, HA3bI-
BaIOTCA NAPAAAEALHOMY WA KpamHsimu. [oBopaT, aTo rpad npocmot, eciu B HEM HET HETeIh U KPATHBIX
pébep. OOBITHO MBI OyIeM pacCMaTPUBATH MPOCThIE TPadbl, MHOXKECTBO BEPIITHH KOTOPHIX KOHETHO.
[IpounTtas yciioBue odepeiHON 3a/1a49u, CIIPOCUTE cedsi: ITO ITO 3HAYUT C TOUKH 3peHust rpados?

Bamaga 1. Ilycrb pocroit rpad numeer n BepIuH, MPUYEM KazK/Ias Iapa BEPIIHH coenHeHa pebpoM (Takue
rpadbl Ha3BIBAIOTCS N0AHLMY). CKOIBKO rpadOB MOXKHO HOJIYyYUTh U3 HETO, CTUPasi HEKOTOpbIe pébpa’?

Bamaua 2. /lokarkure, 9T0 U3 JIOOBIX IECTH YETOBEK MOXKHO BHIOPATH JINOO TPEX ITOMAPHO 3HAKOMBIX, JIN0O
TPEX IOMapHO HE3HAKOMBIX.

Bamaua 3. a) B yriax gocku 3 X 3 CTOSAT KOHU: B BEPXHUX yIJIax OeJible, a B HUKHUX — d6pHbIe. Kak
COIJIACHO ITaXMaTHBIM IIPaBIIaM ITOMEHSITH O€JIbIX U YEPHBIX KOHE MecTaMi 3a HaMMEHbIIee iCJI0 XOA0B?
6) Pemure 1y ke 3amaqy s 1ocku 3 X 4 (MeKLy KOHSIMHU OJIHOTO IBETa OJ[HA KJIETKA).

B) MoxKHO Jit 060iiTH JTOCKY 3 X 4 XOJI0OM IIAXMATHOTO KOHsI, TIOOBIBAB B KAXKJION KJIETKE 110 OJIHOMY pa3y
U BEPHYBIIIUCH B UCXOTHYIO KJIETKY !

Onpegenenne 2. Cmenenvio deg V' BepumuHbl V' Ha3bIBaeTCs YHUCJIO BBIXOJAMUX 13 Heé pébep (mpu sTom
KazKJasi [eT/Is YINThIBACTCS JIBAKIBI ).

Bamaua 4. B ropoge NN Bcero n renedonoB. MoOKHO JIM UX COEJIMHUTDH IIPOBOJAMU TaK, ITOOBI KAXKIbIi
TesieoH ObLI COeIMHEH POBHO C M APYTUMU, €CJIN a) m=3,n=0; 6) m=4,n=6;
B) m=4,n="7T; r) m=5n="T, JI) M 1 N — OPOU3BOJILHBIE HATYPAJIbHBIE THC/IA?

3agaua 5. /lokaxkurte, 9TO B JIIOOOM TOPOJIe YUCJIO JIIOJIEH, Y KOTOPBIX HEYETHOE KOJMYECTBO 3HAKOMBIX,
JKUBYIIUX B 3TOM T'OPOJIE, SIBJISIETCS IETHBIM.

Bamaua 6. a) [lokaxkure, 9r0o B JIIOOOM KJIacce HaiiJIETCs JIBA MIKOJIbHUKA, UMEIOIIUX OJIMHAKOBOE KOJIU-
YEeCTBO JIPYy3eil cpe/in OJTHOKJIACCHUKOB.

6) V llern 24 omHOKIACCHWKA, MPUYEM BCe OHM UMEIOT PA3JIMIHOE YUCIO Jpy3eil B Kiaacce. CKOIBKO u3
HuxX JapyxRut ¢ [ereir?

Bamaua 7. Jlokaxkure, 9To B JiI060it MOMeHT (hyTOOJBLHOIO TYpPHUPA B OJIMH KPYT (KazK/1asi KOMaH[a UI'PaeT
C KazKJI0i 110 OJTHOMY pasy) HalJIETCs JiBe KOMAHJIbI, ChIIPABIIIE OJIMHAKOBOE KOJMYECTBO MaTUEH.

Bamaga 8. a) [lokaxkure, 910 y J1H060r0 BBILYKJIONO MHOTOIDAHHUKA HANIETCS JiBe I'PAHU C OJMHAKOBBIM
YUCJIOM CTOPOH. 6)* BepHo Jiit 370 yTBEpKIEHUE JIJIT HEBBIITYKJIBIX MHOTOIDAHHUKOB?

Omnpenenenue 3. [Iymov B rpacde — 310 MOCTIEI0BATE/ILHOCTE Bepiud Vi, Vo, ..., V11, B KOTOPOIi KaxKIble
JIBe cocejHue BepmuHbl coejmuensl pebpoM. [lociemosarensunocts pédep ViV, VoV, .., V,, V11 Takke
nazwiBaioT nymeém. Ecim Vi = V11, TO yTb Ha3bIBAETCI UUKAUYECKUM, €CJIH TIPU ITOM BCe pedpa ImyTn
PA3JIMYHBl — YUKAOM, & €CJIN eIlé U Bce BepIMuHbI, KpoMe Vi u V), 11, pa3able — npocmuim yuksom. ['pad
HA3BIBAETCS C8A3HbLM, €CJTH JIIOObIE JIBE €ro BEPIIMHBI MOYKHO COCJIMHUTD IIyTEM.

Bamaua 9. [lycts B cBasnom rpade n Beprma. /lokaxkute, 9T0o

a) sror rpad cojep:xkur He MeHee (n — 1) pebpa; 6) B HEM (n — 1) pebpo ecsim U TOJBKO €CIH OH
nepecTaéT ObITh CBA3HBIM TI0CTIE yajeHus Jo6oro pebpa (takue rpadbl HA3BIBAIOTCA 0epesbAMU);

B) B HEM (n — 1) pebpo Torjia u TOJILKO TOrJIA, KOTJa 3T0T Tpad He COJEPKUT IUKJIOB.

3amaua 10. B Tpusgesgarom napcrse JIMINb OJIMH BUJI TPAHCIIOPTa — KOBEP-caMOJIET. V3 crosuibl BeIxouT
57 xkoposmmnauii, ¢ Kyabikunoit ['opsl — Bcero ojna, a m3 BeeX OCTAJIbHLIX ropojioB — 1o 40. lokaxkure,
9TO U3 CTOJIUIBI MOYKHO J1oJiereTh 10 KyspikuHoit [opbl (BO3MOXKHO, ¢ mepecaikaMi).

Bagaua 11. Cko/bKO pédep MOXKeT ObITh B IIPOCTOM HECBA3HOM T'pade ¢ n BepiimHamu?
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3agaua 12. B meTponosmurene ropojia M MOXKHO J100paThes ¢ JII000# CTAHITUY JI0 JII000i jipyroit. Jlokaxku-
Te, 9TO OJIHY W3 CTAHIMI MOXKHO 3aKPBITh Ha PEMOHT 0e3 IpaBa Mpoe3ja depe3 Heé Tak, ITOObI ¢ JI0O0it
U3 OCTaBIINXCA CTAHIUN MO-TIPEXKHEMY MOXKHO OBLIIO IIpoexaTh Ha JIFOYIO JPYTYIO.

Bamaua 13. a) Ha ramup! npumuim n geBymiek u n ronorreit. Kaxkaprit oHoIIa 3HAKOM C JIBYMsSI JIeBY IITKAMI,
a KazKJ/lad JJeBylIKa — C ABYMd IOHOIIIaMM. Z[OK&)KI/ITG, q9T0 CO6paBH_H/IXCH MOZKHO pa36I/ITI) Ha N CMEIIIaHHbIX
map Tak, 9ToObl B KazKJION Hape I0HOIIA U JIEBYIIKA ObLIN 3HAKOMDI.

6) lokaxkure, 9TO UMCJIO TAKUX PA3OUEHUIl IBISETCS CTEEHbIO JIBONKN.

Bamaua 14. Xymuran Turmka pemmma mporyasThCs MO MapKy W ero OKPeCTHOCTSIM Tak,
4TOOBI IIPU ITOM TEPesIe3Th depe3 Kaxkiblit 3a00p posHO onua pai3. Cmoxker ju Turika Puc. 1.
9TO CJIe/IaTh, €CJIU MTapK UMeeT BHJI KaK Ha puc. 1.

3agaga 15. MoKHO JIM COCTABUTH MTPOBOJIOYHYIO PEIIETKY, H300ParKEHHYIO Ha, PUC. 2,
a) W3 OATU JOMAHBIX JJINHBI 8; 6) 13 BOCHMHU JIOMAHBIX JIJTUHBL 57

Bagaua 16. Beimmummure B psg mudpbl oT 1 10 9 BceMn BO3MOXKHBIMHU CIIOCOOAMU Tak,
9TOOBI J1I000€ YUCJIO, COCTABIEHHOE U3 JIBYX COCEIHUX 1P, JeJTUI0Ch Ha 7 Wik Ha 13. Puc. 2.

Bagaua 17. okakuTe, 9T0 B CBA3HOM I'pade ecThb IHKJI, COAeprKaluii Bce pébpa, TOrga U TOJIBKO TOT/IA,
KOIJIa CTeleHb Jt060il BeprmHbl rpada derHa (Takue rpadbl HA3BIBAIOTCS IUAEPOSHLMU).

Bagaua 18*. I'purna 3a0bL1 TPEXZHAYHBIA KO CBOETO 3aMK4. 3aMOK OTKPBIBAETCS, €U TPU HUQPHI KOIa
HaOpaHbl MO/ (Jaxe ecm panee 6bLM HaOpaHbl npyrue 1udps). JlokaxuTe, 910 HAOMpasi MO OJHO
nudpe B cekyny, ['purira cmoxker oTKpbITh 3aMOK He Oosiee dem 3a 1002 ceKyH/IbI.

Bamaua 19*. (Teopema Xoanra) B Hexoropoii kommanuu n toHoreii. 13BecTHo, 4T0o mpu KaxKaoM k, yio-
BJIETBOpIONEM yeaoBuio 1 < k < n, BEpHO CJIe/IyIOIIee YTBEPKICHHUE: /I JIIOOBIX k IOHOIIEH B KOMIIAHUN
YUCJIO JIEBYIIEK, 3HAKOMBIX XOTd Obl ¢ OJHUM U3 9THX k toHoIeil, ne menbine k. /lokaxkure, 9T0 MOXKHO
JKEHUTHh BCEX IOHOIIeHl Ha 3HAKOMBIX MM JIEBYIIKAX.

Bamaua 20*. Ha ommvmmaze KaskKablil 13 n MKOJLHUKOB PEIIMI POBHO 5 3aJa4, IPUIEM KayKIyIo 3aady
PEIIIIO POBHO 5 MIKOJBHUKOB. JIoKaXKuTe, IT0 MOXKHO OpraHu3oBaTh pa3d0p 3a/iad TaKUM 00pa30M, ITOObI
KaxK/IbIil IKOJBHUK paccKasaJ KaKyH-TO U3 PEMIEHHBIX UM 3aJad W Kaxkjas 3ajada Oblla paccKasaHa
POBHO OJIUH pa3.

Bagaua 21*. [lokaxkure, 9To cpeau Jo0bIx 50 9e0BeK HailayTcd JBOE, Y KOTOPHIX YETHOE YUCJIO OOIIMX
3HAKOMBIX (6bITH MOKeT, () cpei OCTAJILHBIX 48 JeIoBeK.
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IIpumedanue. Vcroku Teopun rpadoB Kak pasjiesia MaTeMaTHKH BOCXoadaT K cepeguie XVIII Beka.
OcHoBrl 910it Teopun B 1736 TOMy 3aJI0KMI OJIECTANINN POCCUNUCKUIT MaTeMaTUK IMIBEHIIAPCKOTO ITPOUC-
xoxkIenns Jleonapm 9ﬁnep (1707-1783 rr.), paccmMaTpuBas 3ajady O KEHUICOEPICKUX MocTax. Jlerenja
[JIACHT, 9TO Korja yuénblii roctus B Kénurcbepre (apine KajauHunrpas), ropoxkaHe mpeIozKUIA €My CJie-
JIYIOILYIO 3aJ1a9y: MPONTH 10 BCEM MOCTaM M BEPHYThCA B HaYaJbHYIO TOUKY, ITOOBIBAB Ha KarKJIOM MOCTY
poBHO ojuH pa3. [locte 6e3ycentHoi MONBITKI COBEPIINTE HYKHBII 00X01, Diliep Ha9epTHII YIIPOIIEHHY O
CXeMy MOCTOB U JIOKa3aJl, UTO CJieJIaTh TpedyeMoe HEBO3ZMOXKHO.

O/1HO# M3 caMbIX 3HAMEHHWTBIX 3aJ1a9 TeOpPUHu rpadoB craja Tak Ha3bIBaeMas npobaema 4emuviper Kpa-
cox. Buepsbie ona ObL1a chopmyaupoBana B 1852 rojy anriuiickum crygaeaTom Opsucucom ['yrpu, n 3a-
KJIFOYAETCA BOT B UEM: BEPHO JIM, ITO BCIKYIO TeorpadpuaecKyo KapTy MOXKHO paCKpPacUTh YeThIpbMsi Kpac-
KaMI TakK, 9T00bI JIFOOBIe j1Be 00JIacTh, UMeIoIe OOl YyIacTOK I'PAHUIIbI, ObLIM pacKpallleHbl B pa3Hble
1nBera. Y0eIuThbCs B CIIPABEIJIMBOCTH 9TOTO YTBEP:KIEHUsT YeI0BEeYeCTBO CMOIJIO Jiuib B 1976 romy, Kormaa
Kénner Annéns n Béasdranr Xdken pemmim 3ajady ¢ MOMOIIBIO KOMIbIoTepa. Hecmorpss Ha mocitey-
IOIIEe YIIPOIIEHUsI, W 10 Cefl JIeHb JI0KA3aTeIbCTBO MPAKTUIECKN HEBO3MOXKHO IPOBEPHUTDH, HE HCIIOJIb3Ys
TeXHIUYIECKUE CPEJICTBA, U3-3a 9ero OIpeIe/IEHHAas JacTh YIEHBIX OTHOCUTCA K HEMY C HEJIOBEPHEM.



