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7 KJ1acc, rpyiia npodu
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Ot aBTOpPOB

Camplii 60JIBITION TPEX 110 OTHOIIEHUIO K OJINKHEMY —
TOBOPUTH €My TO, 9TO OH IOMMET C ITEPBOTO Pasa.
Benenukr Epodees. U3 szanuchur xrnuoicer

DTa Opollopa HaIUCaHa 10 MaTepHajaM Hallei paboThl ¢ MPOMU-TPYIIIOH
cebMOro Kiacca JleTHeit MHOTONpeAMeTHOI 1IK0IBI KnupoBekoit obmactu 2007
rojia. B Heit — KpaTKuil KOHCIIEKT 3aHATHIl, COJ/IePKAINIT Bbl/IaBABIIIHECs Y4a-
mumest 3agadu. Cregyer mogdepKHyTh, 9TO B 3TOi OpONIOpe HUKAK HE OT-
pakeHbl 00CY2KJeHusl U Oecesbl ¢ yIeHHKAMHU, KaK IPABUJIO, COCTABJISIBIINE
OCHOBHOE cojiepKanne 3anatuii. K cokaJleHuio, 3aIucaTh 3TOT KUBO JTHAIOT
CO TIKOJbHUKAME He TPEICTABISIeTCS BOZMOXKHBIM. B HEKOTOPBIE JTUCTKU MBI
CO3HATE/IbHO BKJIIOYMJIM BEChbMa, CJIOZKHbBIE JIJIsi CEMUKJIACCHUKOB 33141, Ha/le-
sICh, YTO B YIOTHO# JloMalrHeil 00CTaHOBKe TOB3POC/IEBIINE TITKOJIHLHUKHU €II1e He
pa3 BEpHYTCd K 9THM 3a/[adaM U pelraT HeCKOJIbKO Hanbojiee CJI0KHBIX U HHTe-
pecHBbIX U3 HuX. Takue 3a7a91 CO3HATEIHLHO He ObLIN pa30OpaHbl Ha 3aHITHSIX
U KOHCYJIbTAIUsX.

Oco0yto 6/1aro1apHOCTh MBI XOTeJIM Obl BBIPA3UTH BCEM yYeHUKaM TPOodu-
rpyniel. OOIIeHre ¢ HUMH JOCTaBUJIO HAM MHOTO WHTEDPECHBIX, MPUSITHBIX U

3alIOMHAHAOIMUXCA MAHYT.



4 ywonsa

3aTpyJHUTEJIbHBIE CUTYAIINN

1 (Manbpsak-napanutuk). TiopbMa nMeer B KBajapata 4 X 4, pa3dbuToro Ha KaMepbl-OJUHOYKH —
eJIMHUYHbIE KBaJpaTuKu. Bce BHyTpeHHHE CTEHKH Kamep — JBepd. B Kamepe, HaXodmieiicss B JeBOM
HUKHEM YTUIY, HAXOIUTCSA MAaHbSIK-MAPATUTHK, KOTOPII TPHU BUE KUBOTO YeI0BeKa HeMeTeHHO Habpa-
ChIBaeTCsl HA Hero, ybupaer ero u yoeraer, 0JJHAKO HEMEJJIEHHO BIIAJAET B IIapPaJIU30BAHHOE COCTOSHUE,
€CJIn OKa3bIBaA€TCA B OJAHOM IIOMEHIEHUNU C MEPTBbLIM. BBIXOIL U3 TIOPpbMbI POBHO OJWH — M3 HpaBOﬁ BEpX-
Heil kaMepbl. OHAXKIBI B PACIOPSZKEHNN MaHbdIKa OKa3aJscsd KJI0Y, OTKPBIBAIONIUN JIOOYIO JBEPD, B
TOM 9HCJIe ¥ HAPYZKHYIO JBEPb TIOPbMBI. B pesynbrate HayTpo B 15 Kamepax ObLiu 0O0HADPYKEHBI TPYIILI
3aKTI0UEHHBIX, & MaHbAK cOexkas. Kak 3To emy ymanocsh?

2 (JTamma). B merckom o3moposurenboM meHTpe “FOHBINR yrosoBHUK” MPOXOJAT JeTHUH OT/IbIX H
obyuenne 43 cemukaaccuuka. OHaXK/Ibl Ha yTPeHHell moBepKe UM 3a9uTaIH CAeAyIonuil npukas: “Yepes
4ac KaykJ0r0 U3 BaC IMOCAAT B OJMHOYHYIO KaMepy. 3areM KOHBOI OyjeT OTBOJIUTHL BAaC 1O OJHOMY B
Kapiep, riae Haxoautcs jgammna. Ceifuac Jamna BeIKIIOYeHA. Fe HeIb3st TporaTh, a MOKHO BKJIIOYAThH WA
BBIKJIIOYATh. B Kapiep ¢ jiaMroit Bac Oy/IyT KOHBOUPOBATH HE 10 OYepejd, a B MPOU3BOJIHLHOM TOPSIJIKE.
O6eraeM JUIb, YTO HUKaKad MOOBIBKA B Kapliepe He OyJeT Hu Jijis KOro U3 Bac mocseaneit. Kak To1bko
KTO-TO U3 CEMUKJIACCHUKOB CKayKeT, IYTO Bce 43 I0OHBIX 3aKII0UEHHBIX YK€ MOOBIBAIN B Kapliepe ¢ JIaMIIOii,
Balll CPOK 3aKOHUYMUTCA: €CJIM CKa3aHHOe OyJer MmpaBioii, TO BCe BBIAYT HA CBODOLY, & B CJIydae OMHOKU
MOTALYT Ha 30HY 0000 ¢Tpororo pexknma.” () ueM JT0JIKHBI JJOTOBOPUTHCS 3a 9a¢ CEMUKJIACCHUKN, ITOOBI
pPaHO MJIM MO3/HO BBIATH HA CBOOOTY?

g caMoCTOdATeJIbHOTO pelleHns

3 (demokpaTusa B oTps/e). B oTpsijie COPOK TpU CEMUKIACCHUKA U JIECATH Tpenojgasareseii. Han-
60JI€€ BazKHbI€ PEIICHUA B 2KU3HU OTPAAa IIPUHUMAIOTCA Ha BeqepHeﬁ JIMHENKe 6OJIbH_[I/IHCTBOM T'0JIOCOB
Ha BCeO6HIeM T'OJIOCOBAHUN. HpI/I T'OJIOCOBaHUNW HUKTO HE BO3/IE€PzKUBACTCA, U Ka)K,ZLbII'?'I CEMUKJIACCHUK "
[PeIoIaBaTe/ib rOJIOCYeT B CTPOTOM COOTBETCTBHH CO CBOMMH YO KJICHUSIMU, HE MEHsdsd WX B TeUCHHE
cMmenbl. HUKTO He To0cyeT 3a MPOTHBOPEYUBYIO CUCTEMY YTBEDKICHUN, U KarKJIbIil MO IePKIBAET BCE
JIOTHYIECKHE CJIEJCTBUSI TOTO, 38 UTO TOJIOCYeT.

OpHazK1pl HEMOHATJIMBBINA OTPoK JlemenTuit moro e oromsascsa. IlpemogaBaren cauraioT, 9T0 OH
Hapytma VHCTPpYKIUIO U ero ¢jie/lyeT HaKa3aTh NSAThIO HapsigaMu. /[BajiaTh Tpy MIKOJIbLHUKA CUUTAIOT,
yTo Hapymenud VHcTpyknum He ObLIO W Haka3biBaTh JleMenTus me cienyer. OcraBuimecs IBaANAThH
MIKOJIbHUKOB CIUTAIOT, 9TO HapyimeHue MHCTpyKnuu ObLI0, HO CJIeyeT OrPaHNIUTHCA HPABOY IHTETHHON
Oece/10i C IPOBUHUBIIMMCS.

KaK InpernogaBaTejidM HTOCTaBUTH IMOOYEPEHO JABa BOIIPOCa Ha I'0OJIOCOBaHHE TakK, I{TO6I>I Ha OCHOBAaHUUN

MPUHSITHIX TOCTAHOBIEHUH JleMeHTHIT TOIyInT TSTh MOJTB3UTETHHBIX HAPSIIOB?

4 (Jlamma Hamocut orBeTHHBIN yaap). Kak cupaBurhes ¢ 3a/a4deii 2, eCjii IOHBIM YTOJIOBHUKAM He

MW3BECTHO, B KAKOM COCTOSTHHH Oy/IeT HaXOAUTHCS JIAMIIa B MEPBBIi J1eHb?

5 (Pos). I3 JIOOLI “FOusbiii yronoBuuk” cbexkan ozgopasiausamomuiics. Ou npuxsarui ¢ coboii
BEPEeBOYHYIO JiecTHUILY JiyinHONW 30 MeTpOB M HeOorpaHWYEHHbINH 3anac BepeBku. llepej HUM poB JIMHOM
2 xkusomerpa, mupuHoii 40 Merpos, ray6unoit 50 MeTpoB. OGoiTH POB HEIb3st (MO KpasiM — OTBECHBIE
ckaJibl ). Hukakux npucmnocobsienuii 1jist KpelieHust JIECTHHUIIBI 1 BEPEBKH y IOHOIO YrOJIOBHHUKA HeT. Kak
eMy TepenpaBUThCd Ha JIPYTYIO CTOPOHY?!

5 wutona

I'padnr



Yupl. B ropoje nposojuioch coBemanue Bpadeit. OT KaxKI0#l MOJUKJIUHUKA HA COBEIIAHUE OBLIO
MPUTJIAIIEHO 10 HATh Bpadeit. OKa3a/10ch, 9TO KazK/Iblii U3 MPUIJIAIIEHHBIX paboTal B ABYX HOJUKINHU-
KaX, MMO9TOMY Ha COBEIaHUN MPEICTABIST 00e MOTUKINHIKA. KpoMe Toro, 1 TI00BIX IBYX MOJTAKTHHIK
ropoJia Cpe/ii YIaCTHUKOB COBEIIAHNUS HAMIeTCsT e IMHCTBEHHBII Bpad, KOTOPbIH B HUX paboraer. CKOJIBKO

B ropoJe MOJUKJINHUK U CKOJIBKO Bpaqeﬁ MIpUHUMAJIO YIaCTHE B COBeHIaHI/II/I?

Vup2. a) /Tokazxkure, 4TO MO UTOraM OJHOKPYTOBOTO TYPHUPA BCETIa HAIIYTCS JBe KOMAHJIBI, ChIT-
paBIliie OJIMHAKOBOE YUCJIO UI'D BHUYBIO.

6) Jokaxkure, 410 B AdpuKe ecTh jiBe CTPaHBI, Y KOTOPHIX MOPOBHY COCE/IEi.

B) /loKazKuTe, 94T0 y KayKJI0r0 MHOTOIDAHHUKA HANRIYTCsI JBEe TPAHU C OJMHAKOBBIM YHCJIOM CTODOH.

Omup. I'pag. Bepwuno, u pebpa 2pada. I'pag 6e3 nemeav u kpamnox pebep. Cmenensv sepwun. Cea3-

woith epa. Luka. Hoanwd epag. HUzomoppnve(=pasnue) epado.. Bucavas sepuiuna.

B nmanbueitiem noja rpacdom Oyjiem nonuMarth rpad 6e3 meresib 1 KpaTHBIX pedep.

Yup3. Kak cBg3ana cymMMa cTeleHeil Bcex BepIinH rpada ¢ 9ucjoMm ero pedep?

Yup4. MoxHo jin HapucoBaTh Ha TJIOCKOCTH 9 KJISKC TaK, 9TOObI KaXK/1asl KJIsIKCa lepecekasach uin

C TpemMsd, Ujan C MATHIO JPYTUMN KJIHKC&MI/I?
Yup5 (Jlemma o pykonoxkatusx). B rpade dnciio HedeTHbIX BePIIMH YE€THO.

Yup6. CymecTByer Jin 8-BepHINHHBINA Ipad, cTeleHn BEPIINH KOTOPOI'O PABHbI
a) 8,6,6,5,3,2, 1, 1;

6)7,7,5,4,4,2 2 1;
B)7,3,3,3,3,22 1;
r)7,6,4,3, 4,4, 1,27

b Y Y Y Y

Sagaun

1. Ilo y3xkoMy KaHaJy ILUTBIBYT JIBa KOpaOJIMKa, a HABCTpEUy UM Apyrue jaBa KopaOauka. [lwpuabl
KaHaJa He XBaTaeT JJIs TOro, YTOOLI OHU CMOTJIH PA30THCh, HO HA KaHAJe MMEETCS 3aJIUB, Ky/Ia MOYKET
3aiitu oy Kopabyib. Kak um mpomibite MuMo Japyr apyra?

2. Ha mapucoBanHOil ciipaBa JIOCKe PACIIOJIOXKEHBI JBa OeJIbIX U JIBa
JepHBIX KOHA. KoHeil pa3permaeTcs mepecTaB/IgTh O TPaBHIaM ITaxMaT-

HO¥ urpel. MOXKHO Ji TIOMEHSATh MeCTaMu OeJIbIX KOHel ¢ YepHBIME !

3. Ilpuaymaiite 7 cji0B, KaxK/i0e U3 KOTOPBIX HMEET POBHO JBe 00Iue OYKBBI POBHO C 3 JIPYTHEMHU
CJIOBAMH.

4. B crpane 25 1opojioB, KazK/iblil TOPOJI, COEJIMHEH JIOPOTOil He MeHee deM ¢ 12 JpyruMu ropojiaMu.
Jlokaxkure, 9T0 M3 JITOOOTO TOPOJa MOXKHO JI00paTbhes 70 Jitoboro japyroro. O6obmuTe Ty 3aja4dy Ha
cay4dai n ropoios.

5. Moxker jin ciiyauThest, 910 B Komnanun u3 11 geBouek m 10 MajbIMKOB BCe JAEBOYKH 3HAKOMBI C
PA3HBIM YHCJIOM MAaJbIMKOB, a BCE MAJBLINKH — C OJHHM U TeM 2Ke JHCJIOM J1eBOUYeK’! A ecin J1eBOUYeK
10, a maspaukoB 97

6. Kaxkaprit memyrar mmeer XoTst ObI OJIHOTO Bpara, Jobast Bpaykjaa B3anMHua. /JJokakure, 9T0 JemyTa-
TOB MOXKHO pa30uTh Ha JABe (ppaKmuu Tak, 9ToObI KaK/Iblil KMeJ Bpara B IPOTUBOIIOJIOXKHONK DpaKIIn.

g caMoCTOoATeJIbHOTO pereHns

7. Kaxprit m3 102 gesioBek nMmeeT He MeHee 68 3HaKOMBIX. /[OKaKuTe, 9TO HAllIyTCA YeTBEPO, MMe-
IOTIHe OJNHAKOBOE YNCJIO 3HAKOMBIX.

8. B orpse 40 uenoek, y kaxKjaoro ne menee 20 apy3eit. /lokakurte, 9T0 MOXKHO YCAJIUTh Y€TBEPHIX
YeJIOBEK 38 KPVIVIBII CTOJI TaK, YTOObl KazKJIbIi CHIIesI PAIOM C JIBYMH APY3bAMMU.



9. B JIMUI 2n + 1 yuenukos. I3BecTHO, 9TO cpein JIOOBIX TPeX YICHUKOB HAUIYTCA JBOE, KOTOPbLIE
npyzxKar Mex ity coboii. Jlokaxkute, uro B JIMIII ecth yueHHK, y KOTOPOro HE MeHee N JIPY3eii.

5 wumona

CpaBHeHUd MO MOIYJIO: 3a4a9N

1. Haiiaure nocieanono nudpy 4ucia a) 77'; 6) 7777

2. HaiinmuTe nBe nociaemune mudps! ancaa 199290,

3. UzBecrno, uto a + 2¢ u b+ 3d pensrcs wa 7. Jlokaxure, aro ab — 6¢cd nennrces va 7.

4. JTokazKuTe, 94T0O a) YUCIO0 JaeT TOT YK€ OCTATOK TpH JeJeHun Ha 9, 94To u ero cymma mudp;
0) 4KCJI0 JaeT TOT Ke OCTATOK MpH JieleHun Ha 11, 910 u ero 3HakonepemenHast cymma mudp (3na-
KorepemenHast cymma nudp anciaa 2007 — 1o —2+0— 0+ 7 =5).

5. Jlokazxure, uro 23%3 4 43% nenmrcsa ma 66.

_ 2100

6. Tokaskure aro 3100 emurest ma 210 4 310,
pIt

7. dokaxwure, uro (3" 4+ 1)" — 2 menurca na 3" — 2.
8. JlokazkuTe, 4To ypasHenue 3x2 4+ 1 = Sy He MMeeT pelmenuii B MeIbIX INCJIax.

9. B narypasibaom uucie A nepecrauiin mudpst, nosydus yuciao B. U3sectHo, yuro A—B = 11...1.

N enuuwuIr
HaﬁﬂHTe HauMeHbIllee BO3MOXKHOe 3Hadenue N.

10. HeckoJyibKO ceMUKJIAaCCHUKOB cOOpaJin MOPOBHY IHINeK. BpeMsi oT BpeMeHn Kaknue-To CeMUKIACC-
HUKHI PA3/IaloT KazK/JIOMy U3 OCTAJbHBIX MMOPOBHY U3 CBOUWX IuIIeK. [loce MHOTOKpATHOrO MOBTOpPEHUS
Takoi nporneaypsl v [lementus ocranoch 23 mumku, a y A6ayaasl — 6 mumek. CKOJbKO OBLIO ceMu-
KJTACCHUKOB?

11. [MTaiika pa3boitHukoB oTOOpaJia y KyIa MENoK ¢ MoHeTaMu. KazKjaasi MOHETA CTOUT IIeJI0e YUC-
J10 Tporreit. OKa3aaoch, 9TO0 KaKyl0 MOHETY HY OTJIOZKH, OCTABIIHECS MOHETHI MOYKHO MOJEJUTH MEeXKLy
pPa30OMHUKAME TaK, YTO KAXKJIBIH TOJYIAT OJUHAKOBYIO cyMMy. JloKazKuTe, 9TO YUCJI0 MOHET Oe3 OTHOi

JIEJIUTCS HA YUCJIO Pa300OWHUKOB B IIaiike.

g caMoCTOATEeIbHOTO PeNTIeHUs

12. /TokazKuTe, 9TO MPHU HEUYETHBIX M U 1 aucyao 1" + 2" + - + (m — 1) neaurcsa ua m.
13. Jdokaxute, aro 2007!! — 2008!! geaurcs va 2009 (n!! =n(n —2)(n —4)...).

1)n+2

14. a u n — HaTypaJgbHBIe uncaa. Jlokaxkure, aro a?* T + (a — enuTcs Ha a — a + 1.
)

6 U

I'MT

Ounpenenenne. [eomempuueckoe mecmo mover (I'MT), obaapaomux JaHHBIM CBOWCTBOM — 3TO
durypa, cocrosdiiasi 3 TeX U TOJIBKO T€X TOYEK, KOTOPhIe 00/1aaI0T 3TUM CBOHCTBOM.

Yupl. 'MT, paBHOyIAIeHHBIX OT JAHHBIX TOUeK A U B, eCTh cepeuHHbIIi TePIeHIUKY/ISIP K OTPE3KY
AB.

Yup2. CepequHuble MePIeHIUKYIIPH K CTOPOHAM TPEYTOJbHUKA MEePECeKAIOTCsS B OTHOU TOYKe, W
9TO MEHTP OMUCAHHONW OKPYZKHOCTH.

Yup3. I'MT, paBHOy a/IeHHBIX OT CTOPOH JAHHOTO yTJia W JIeYKAIUX BHYTPH JIAHHOTO YIJIa, €CTh
OUCCEeKTpHUCa TaHHOTO YIJIA.



Yup4. bucceKTpuchbl yrji0B TpeyroJbHUKA MEpeceKalTcsd B OJHOM TOYKe, W 3TO MEHTP BIHCAHHOM
OKPYZKHOCTH.

Yupb. ¥V TpeyrojibHuKa €CTh TP BHEBIIMCAHHBIX OKPYKHOCTH.
Yup6. Haiigute I'MT, paBHOyTa/IeHHBIX OT TpeX JAaHHBIX MPIMBIX.

Yup7. lanbl jBe napaJuiesbibie npsimbie. Haitjure ['MT, paccrosinue or KOTOPBIX J10 11€PBOil PsiMOii
B JiBa pas3a 00JibIle, YeM JI0 BTOPOIi.

Vup8. /lau orpesok AB. Haiimure ITMT M takux, uro a) AM + MB = AB; 6) AM — MB = AB.

Yup9. Orpok /lemenruit permu 3adparbcs Ha JIECTHUILY, IPUCTABIEHHYIO K cTeHe. FaBa oH ycrmes
J100paThCst 10 CepeInHbI, JIECTHUIIA Chexasa Ha 1oJ. KakoBa Tpaektopust /lemenTust 10 yaapa 06 mos?

YuplO0. ITycrs O nexur Ha orpeske AB. Haiiqure 'MT M takux, uro ZMOB = 2/MAB.

1. Jlaus! aBe mapaJiiebHbIE TPsIMble HA PACCTOSTHUH d ApyT OT apyra. HaliTu MHOXKeCTBO TOUYEK TLI0C-
KOCTH &) CyMMa, PACCTOSIHHI OT KOTOPHIX JI0 9TUX TPSMBIX PaBHA TIOCTOSIHHON BeJndnHe ¢; 6) pasHoOCTh

PACCTOSIHMI OT KOTOPBIX JI0 STUX IPSIMBIX paBHA IIOCTOSHHONW BEJIUYHHE C.
2. Haitgure 'MT cepejiun xXop/1 JlaHHON JIUIMHBI B JIAHHOW OKPY?KHOCTH,

3. HaiiuTe Bce TOUKN BHYTPH JAaHHON OKPYKHOCTH, Yepe3 KOTOpble MOYKHO ITPOBECTH XOPAY JaHHON
JITAHBL.

4. Baron ajs ko3sja uMeer ¢GopMmy Kpajapara. V3 KakKux TOYEK IJIOCKOCTH KO3€J YBUIUT MEHbIIe
MOJIOBUHBI 3aroHa”?

5. Jlan kBazpar. Haiisure Bce TOUKH Takme, 9TO CyMMa DACCTOSHHUIT OT KaxKIOH M3 HUX J0 JBYX
HPOTUBOIOJIOKHBIX CTOPOH KBaJpaTa paBHA CyMMe PACCTOSHMIL /10 JBYX JAPYIHX CTOPOH (IO Paccrosi-
HHEM OT TOYKH JIO CTOPOHBI KBaJpaTa B TOH 3a/1a1€ MOHUMAETCs PACCTOSHUE JI0 TPSIMOIl, coeprKarei
CTOPOHY ).

6. Typuct npormesn KWIoMeTp Ha ceBep, MOTOM KHJIOMETP Ha BOCTOK, a MOTOM KHJIOMETD Ha IoT, U B
pe3yJibTare MnonaJj B Ty K€ TOYKY, OTKY/a HauuHaJ JBrkKenue. Haiijure Bce TOYKM HA 3€MHOM IIIape,
OTKy/Ia MOT' CTaPTOBATH TYPHUCT.

6 wuwons
Kombunaropuka

1. B knacce 14 manpunkos n 3 neBouku. CKOJIBKEMH CHOCOOAMH MOXKHO HA3HAYUTH HA OJUH JICHD

JIe’KyPCTBaA a) OJIHOTO y4eHHKa; 6) Opurajy u3 MaJbIuKa U JeBOUYKH;

2. B wiracce 14 masibaukoB u 3 jieBouku. CKOJBKUMHE €HOCOOAMHU MOZXKHO HA3HAYUTH HA J(BA JIHSI
JIe’KypCTBa a) MaJbdMKa B HEPBBIi JeHb, a JeBOYKY — BO BTODOWl JieHb; 0) MaJbiMKa B OJUH JIEHb, &
JIeBOYKY — B IPYTOil JeHb? B) IBYX PA3HBIX MAJbU4UKOB?

3. B knacce 14 manpunkoB u 3 AeBouKH. CKOJIBKAMHI CIOCOOAME MOYKHO HA3HAYUTH TPOUX MATLINKOB
a) Ha TPH JIHS JIeXKypCTBa (10 OJIHOMY B JIeHb); 0) Ha OJMH JEHb JeKypCTBA?

ITpasuao cymmot. Ecau sremenm a mosrcHo blbpamsv m cnocobamu, a asemenm b moscro evbpams
n cnocobamu, mo asremenm “usu a, uau b” moocrno evibpams m +n cnocobamu.

ITpasunao npoussedenusn. Eciu aremenm a mMorcHo eubpams m cnocobamu, a snemenm b moscHo
eulopamsd n cnocobamu, mo napy (a,b) uz ssemenma a u saemerma b MoHCHO 6wOPAMB® MN CNOCOOAMU.

4.V CKOJIbKUX MATUIHAYHBIX YnCesT BCe MuGPHI OHOI YeTHOCTH?

5. MapbpBaHHa NpoBepHIa JAecATh counHeHnil. CKOJMBKUMEI CIOCOOAMH OHA MOYKET IOCTaBUTDH ISITH-

OaJlJIbHBIE OLEHKH, €CJIH €l XOUeTCsl IMOCTaBUTh XOTs Obl OJUH KOJI7

6. 113 kostont B 36 KapT HA0 BBIHYTH CEMb KapT W BBIJIOKUTH UX B Psifl. CKOJIHKUMHI CITOCODAMUI ITO
MOKHO CJIeJIaTh?



Onpenenenne. Yuciom pazmewerutd us n asemenmos no k Ha3bIBaeTCA KOJUIECTBO CIIOCOOOB BbI-
JIOXKUTH B ps/ k pasHbIX mpeaMeToB 3 Aanubx n. Ono obosnagaerca AX,

7. Hokaxute, uto A¥ =n(n —1)...(n — k+ 1) (Bcero k comuoxureeir).

8. B xoMHAaTe KuBeT IIecTh JeoBeK. JloKazknuTe, 9TO OHE MOT'YT IIOMEHSThCS KPOBATIMHU 0OJIee, dem
500 crocobamu.

9. CkoIBbKUME CIIOCOOAME N 9€JIOBEK MOTYT BBICTPOUTHCS B KOJOHHY?

10. CrobKuME CIOCOOAMU MOYKHO MepecTaBuTh GYKBb B cyioe a) [IPUBET; 6) IIPEBE/I; B) MA-
TEMATUTHUKA; r) B upou3BojibHOM cJIOBe?

g caMoCTOdATeJIbHOTO pelleHns

11. CKOJIBKO BCETo MATH3HAYHBIX YHCEN, Y KOTOPHIX ) eCTh eMHAUIA B 3anucH; 0) Bee mudpbl pasHble;
B) Jit0ObIe JiBe cocejinue Mupbl pa3Hble; I') €CTh JIBe OJUHAKOBBIX MU phI?

12. CkosbKuMu criocobaMu MOXKHO mepectaBuTh OyKBbI B cjioBe OI'OPO/I Tak, urobsr Tpu 6ykBbr O
HE TILIA TOAPSIT?

13. CKOJIBbKO CIOCOO0OB PacCaIUTh 5 MYKUYUH U H YKEHITUH 33 KPYTJIBIM CTOJIOM TaK, YTOOBI MY KIMHBI
U JKEHIUHBI 9ePe/I0BAJNCH !

14. Ha nexXypcTBe B CTOJIOBOW /B MIKOJbHUKA JIOJZKHBI PA3HOCUTD CTAKAHDbI, TPOE — PA3JIUBATH
KOMIIOT, MATEePO — Pa3HOCUTH BTOpoe. CKOIBKUME CIIOCOOAMU JECATH NMTKOTBHUKOB MOTYT Pa3/IeTUThCS
Ha JIeXKypcTBe?

15. Ha croponax paBHOCTOPOHHErO TPEYTOJbHUKA OTMETHJIN MO MATh TO4YeK. CKOJIBKO CYIIECTBYET
TPeyTroJbHUKOB C BePIIHHAMI B OTMEYEHHBIX TOYKAX’

16. CkoJIbKMME CIOCODAME U3 N-3JIEMEHTHOTO MHOYKECTBA MOXKHO BBIODATH a) HMOIMHOXKECTBO; 6)
Herepecekawrmecs nmoaMuoxkecrsa A u B; B) moavuoxectsa A n B Takue, uro A comepxkurcsi B B

17. B kytacce n MaJIbIuKOB U N JAeBoUYeK. Ha ypoke aHT/IHIICKOTO sI3bIKa JETH JOJKHBI Pa30UTHCS Ha
napbl. CKOJILKUME CIIOCOOAMH OHH MOTYT 9TO CJIeJIaTh, €CJIU a) B KayKJION mape JOJKHBI ObITh MAJIBINK
U JIeBOYKa; 6) mapbl MOI'YT OBITH MPOU3BOJIBHBIME

18. Ha onummnuame Kaxkaplii U3 n MIKOJLHUKOB perrma or (0 10 5 3a71a4d, npudeM o0IIee KOJHIeCTBO
CIAHHBIX pelleHnii KpaTHO TpeM. Pe3yabTaThl OMTUMIHA 1Bl TTOIBOIATCS 10 KOTUIECTBY PEITeHHBIX 3a,1aM.
CKOJIBKO BO3MOZKHO Pe3y/JIbTaTOB?

19. Jloctyn K ceiidy umeror 11 4ieHoB komuccuu. KakuM HaMMEHBITAM YUCJIOM 3aMKOB MOYKHO CHA0-
UTH ceiid 11 TOro, YTOOLI IPHU OIpeaeIeHHOM Habope Kadeil Jobble mecTepo, cOOPABIINCH BMECTe,

MOIJIM €r0 OTKPBITh, a JIOBIX IATH ObLIO ObI HEJ0CTATOYHO?

6 uondg

3aluKJInBaHUe

1. /Tokarkurte, 9TO TMOC/IEI0BATE/IHHOCTh OCTATKOB OT Jiejienus Ha 2007 creneneit yncia 7 nepuoaude-
cKagd, IpUIeM JITuHA repuoja He dosbire 2007.

2. Haiizure coryio nudpy mnocse 3amsroii anciaa 28/270.

3. Kaxkmoe ciemyromiee 9uCI0 B IOCTEI0BATEILHOCTH MEIBIX YHCET HMOJIYYAeTCI U3 IIPeIblIyIero
TaK: YHCJI0 BO3BOAUTCS B KBaJApaT, H M3 HErO BHIYEPKHUBAIOTCI BCe MUMPHI, KPOMe MOCTeTHIX UeTHIPex.
Jlokaxkure, 4TO 1OCJIEJ0BATE/IbHOCTD LIepUoiMiecKas, u jyinHa nepuoja He doJsbire 10000.

IIpocmoti npunuyun 3ayurausarus. Eciu cucmema moorcem HATOOUMDBCA 8 KOHEUHOM “UCAE
cocmoanutl, u Kastcdoe caedyrowee cocmoanue 00H03HAMHO ONPEJEAAEMCEA N0 NPEIBLOYULEMI, MO CUCTNEMA
C HEKOMOPO20 MOMEHMA 3GUUKAUNCS.



4. OjuH npernojaBaTe b OCTaBUJ HA JBEpPdIX BCeX KOMHAT 3allUCKH CJEIYIONero cojepzxKanus: “f B
KOMHATe HOMED ...” W WCYe3 B HEM3BECTHOM HampapieHuu. (PasHble 3alHUCKH MOIYT COOOMIATH PA3HYIO
nrdopmanuio). HekoTopblii IKOIBHUK HAYAI MOUCKH MPEMNOJIABATeIsl, PYKOBOJICTBYSICH STUMHU YKA3AHN-

AMMU. ,)__LOKa)KI/ITe, YTO € HEKOTOPOI'0O MOMEHTA OH HaYHET JABUI'aTbCHA I10 IUKJLY.

5. 2Kurenn crpansl Ilynmn Mupa odennb ropagarcd TeM, 4TO y HHX Npe3ujeHTcKas hopMa MpaBie-
HUs: KaxK/ible 4 rojia npesujieHToM usdbupaercs Jaubo pecirybsinkanerr, jinbo jemokpar. [IynMuposckue
CONMOJIOTH OOHAPYZKUJIM CTPOTHI 3aKOH, IO KOTOPOMY OIIPEIE/IsIeTCs NaPTUHHOCTH OYePeTHOrO ITPe3u-
qmeHTa. XOTs 9TOT 3aKOH 3acekpeden "AkrTom o memokparwu', B medarh MPOCOYUINUCH CBEJIEHUS, UTO
HapTUHHOCTH OYePeTHOr0 MPE3UIeHTa IMOTHOCTBIO ONpeendeTcsd TNapTUHHOCTHIO MPeIblIyIIX IeCATH.
JlokazkuTe, YTO MOCJTEIOBATETLHOCTh NAPTUIHOCTEH TPE3UIeHTOB 3AlUKJIUTCH, W OIEHUTEe KaK-HUOYIH
JUIAHY TIePHOJIA.

Cocmasrnoti npuryun 3ayurausarus. Ecau cucmema mooicem naxodumvesa 6 KOHEUHOM YUCAE
cocmoanutl, u Kascdoe caedyrowee cocmoarue 00HO3HAYHO ONPedesaemcs no GUKCUPOSAHHOMY “YUCAY
npedvldyuwur, mo cucmema ¢ HEKOMOPo20 MOMEHME 3AGUUKAUMCA.

6. B TpumecsaToM KOPOIEBCTBE ¥ KazK/I0TO 3aMKa W KazKJI0i Pa3BUIKK CXOIATCs Tpu jgoporu. Peimaps,
JIrobsamuii Paznoobpasue, BbleXasl U3 CBOETO 3aMKa W 0 OYepey TOBOPAYNBaeT TO HAIPaBO, TO HAJIEBO.
JlokazKuTe, 9TO €ro MapIipyT 3aIUKJIUTCS.

7. llers mammmcasn nporpammy uHa [lackase Jjist ¢BOEro KOMIBIOTEpPA, KOTOPas JIOMKHA TedaTaTh Ha
npuaTepe MHdPH AeCATUIHO 3amuc dncaa /2. JlokaxuTe, 9To XoTh IleTs u KpyToii mporpaMMep, HO

€ro mporpamMma paHo WJIH IO3HO HalledyaTaeT He TO, YTO TpeOyeTcs.
g caMoCTOdATeJIbHOTO perleHns
8. Cutetytomnuii 4ieH mocjie/[0BaTe/IbHOCTH HATYPAJIBHBIX YHCE/I PABEH MOC/eHel mudpe npousseie-

HUsI JBYX Tpeabiaynmx. JJoKakuTe 910 Mocjae10BATeIbHOCTh &) MePUOJANYHA; O) ¢ TIePHOOM JIJIHHBI He
Gosbiie 26; B) MenbIme 17.

9. Bor yxke Mmusinap/i et moroja B Bunikuiie B JaHHbIN JI€Hb TOJIHOCTHIO OIIPE/IE/ISIeTCs PeIbI Ly e
nekaoit. Kak n3BecTHO, CyIIeCTBYeT JeBATH BAPHAHTOB MOTOIb! (KaK TO: MArHUTHAsT OYPsi, METEOPHTHBIH
JOZK b, TIOJIHBII aybak u mpovee). Bo Bce qHE mocsenHeil Heenn noroja Oblia pasHas. JlokaxkuTe, 4To
eIre KOIIa-HUuOYIb BCTPETHUTCS HeJes s ¢ TOYHO TaKoil »Ke pa3sHooOpa3Hoii Morooii.

T 10. Beckoneunas 110C/1€J0BATE/ILHOCTD YUCEN Ty, ONPEIEISeTCs YCJAOBUAMU: Tpyq = 1 — |1 — 21,

npudem 0 < z; < 1. JTokaKkure, 9T0 MOCJI€I0BATEIHLHOCT, HAYMHAS ¢ HEKOTOPOI'O MeCTa, ePUOIHIeCcKast
a) B TOM 6) U TOJBKO B TOM CJIy4ae, eCJId L1 PAIHOHATBHO.

[ WIS

Anropurt™m EBKianmpa u amaeiinoe npeacrasiienue HOJL
SAIAYA JIJISI OBCYKJIEHUSI

Kouteco junabr 19, B 0601 KOTOPOro BOUT I'BO3Jib, JIOCTATOYHO JI0JIT0 €j1eT 110 KoJiecy JjuinHbl 102. Ha
CKOJIBKO 4acTeil moJeiaT 00JIbiee KOJIeCO OTMETHHBI OT I'BO3/1d7

TEOPUSI

Hauboavwum obuyum deaumenem (HOZ) wucen a u b nasweaemces naubosvuiee namypasvroe
wucao d makoe, wmo a u b deasmes na d. Obosnavenne: d = (a,b).

Yupl. Jokaxure, uro a) (a,b) = (a — b,b); 6) (ac,bc) = c- (a,b).

Teopema o sgunueitnom pazaoxkeuuu HO/L. /[ q00bIX 1eabIX a U b HaliyTcsa & U Y TakKue, 9To

ax + by = (a,b)

N T T A T2 TTT VT TTT T



1. Haitzre a) (99! + 100!, 1011); 6) (11...1,11...1).
51 81

2. Ha kakue HaTypajbHble YHCIa MOXKET OBITH COKPATHMA JPoOh 2t8?

8n+5 °
3. Ha npsamoii cugut 6710Xa, KOTOpas MOXKeT IpbiraTh Jiub0 Ha 15 caHTHMETpOB BJIeBO, JiuOO Ha 21
CAHTHUMeTp BIIpaBo. B Kakux ToYKax MpsSMOil OHA MOXKeT HOOBIBATH?

4. Haitmure ¢ momormpio anropurma EBkianga auneitnoe npegcrapiaenne HOJI aucen 37 n 11.

SAJAYN

5. Joxaxure, ato (a™ — 1,a" — 1) = a™™ — 1.

6. [To GeckoHeuHOIT MMaxXMaTHOl J0CKe XOauT (1M, n)-1erac, KOTOPbIA MOXKET 3a OJMH X0/ CIBUHYThCH
Ha M KJETOK 110 TOPU30HTAJIN WA BEPTUKAJM, a 3aTeM — Ha N KJIETOK B HePIeHIUKYISIPHOM HAIpaBJe-
mun. [Tpu kakux m u n (m, n)-merac cCMoXKeT MONACTh U3 JII000il KJIETKH JOCKH Ha JT0OYI0 ApyTyio?

7. UsBecrHo, uto (m,n) = 1. KakoBo HauGoJibiee Bo3amozkHoe 3uadenue (m + 2007n,n + 2007m)?

8. ILiemss Mymbo-FOMb0 pemmio BeIIyCTHTH B OOpalleHue JIeHeXKHbIe KYHIOPbl JOCTOMHCTBOM 65
MyMO0B 1 999 MyMOOB.

a) JlokaKuTe, 9TO STUMHU KYMOPAMI MOYKHO 3aILIATHTD JIO0YI0 CyMMY JieHer (BO3MOZXKHO, CO ¢1aveit).

6) Jdokazxkure, 4ro 00yt cymmy, 6oubinyo 1000000 MyMO0B, MOXKHO 3aILIATATH STUMU KYTOPAMH
0e3 ciaqn.

9. JlokaxkuTe, 9TO HU HpPU KAKOM HaTypagbHoM m uucjao 1978™ — 1 ne penutca na 1000™ — 1.

3AJIAUM J1JIsS1 BE3JIE/IbHUKOB

k n
10. JToxazxkure, uto a) (fm, fn) = 1, e fr, = 22 + 1 — uncna @epma; 6) uucao 22" — 1 nveer 1o
KpaiiHeit Mepe N pa3IuIHbIX TPOCTHIX Aesutesneil. Ce1oBaTebHO, TPOCTHIX YUCE]T OECKOHEYIHO MHOTO.

11. a) [lokaxkure, 9TO ecju JJjisi HEKOTOPHIX HATYpasabHbiX a u b Bepuo, uro HOK(a,a + 5) =
HOK(b,b+5), 10 a = b.
6) MozkeT it ipn HATYpaJabHBIX @, b 1 ¢ BemonHAThest paercTBo HOK(a,b) = HOK(a + ¢,b + ¢)?

[ WIS

CBsI3HOCTD

Obcyxkaenne. UTo Takoe KOMIIOHEHTA CBA3HOCTH rpada?

1. Ecim crenernn Bcex BepiinH cBsi3HOTO T'pada paBHbl 4, TO 1OcC/Ie yjgajieHus Jjabdoro pedpa rpad
OCTAHETCA CBA3HBIM.

Omnp. Mocm — 310 Takoe pedpo rpada, mocje yaaaeHuss KOTOPOro yBeJUINBAETCS TUCI0 KOMIIOHEHT
CBSI3HOCTH.

Yup. a) Jokaxure, 4To ecim pebpo — MOCT, TO HOCJIE ero yJaleHust KOHIbI pedpa Oy/lyT B pa3HBIX
KOMIIOHEHTAX CBA3HOCTHU.

6) MozkeT Jii MOCT BXOJIUTH B IUKJI?

2. V KaxJIoro Jienyrara poOBHO OJIMH JIpDYI' U POBHO OJiuH Bpar. /lokazkure, 4TO JIEIyTaTOB MOZKHO
pas3/iesiuTh Ha JiBe HelTpaJbHbIE 11aJIaThI.

3. Kaxiasg u3 jieBouek J10 3aBTpaka He DoJiee JIBYX pa3 1nodositasia 1o rejiedony. Jokaxure, 410 ux
MOKHO pa3OUTh Ha TPU I'PYIIILI TAK, YTOOBI B KaK 10l rpyiiine He Oblj10 60JTaBIINX J€BOYEK.

4. B mexoTopoii crpane J00be 1BA TOPOIA COEIUHEHBI JIUOO YKeJIe3HOH J0pOroi, Judb0 aBHaTHHUE.
Jlokaxkure, 410:
a) OJJHUM W3 THX JBYX BHJOB TPAHCIOPTA MOYKHO J0OpAThCs U3 JIIOOOr0 Topojia B 060 IpyToi;



6) JIJIst KazKJI0T0 TOPOJIa MOYKHO BBIODATH CBOM BHUJI TPAHCIIOPTA TaK, YTOOBI IIPU MTOMOIIN HETO MOZKHO
OBL10 OBl TOOpaThCA 10 JIIOOOIO JPYroro ropoja He 0oJjiee YeM ¢ OJHOII mepecaIKoii;

B) OJIHUM U3 5THX JIBYX BHJOB TPAHCIOPTA MOYXKHO JIOOPATHCS W3 JIIO6GOTO TOpoja B JH000H JAPYToii,
caeaaB He OoJiee IBYX HMEPecaiok

5. B Cronenrpas Beayt 101 mgopora, m3 3aJaBopcka — BCEro TPH, a M3 BCEX OCTAJbHBIX TOPOIOB
BoixoaT 10 mopor. Jlokaxkure, 9To n3 3a1BopcKa MOKHO joexarhb 10 CroJieHrpajia.

6. B crpane HeCKOJIbKO rOpOIOB, HEKOTOPBIE COEIMHEHBI aBHapeiicaMu OAHON u3 N aBHAKOMIAHUN
Tak, IYTO U3 KazKJIOr0 roOpojia BeJeT POBHO IO OJHOMY peficy KaxKaoit n3 aBuakommanuii. MI3BecTHO, ITO n3
KazKJ0ro ropoa MOXKHO H00paThCst 10 JF060ro Apyroro. OmHazK sl ObL1 3aKpeIT poBHO N — 1 aBHapeiic,
HO HU B OJHOI M3 aBMaKOMIIAHWI He 3aKpbLIN OoJiee OHOTO peiica. JlokakurTe, 9TO MO-TIpeKHEMY W3
KazKJI0ro ropo/ia MOyKHO JI00paThes JI0 JII00Oro JIPYToro.

g caMoCTOdATeJIbHOTO pellieHns

7. B Boiicke reprora Vkropua 1000 rob6aunoB. JIoObie aBa 00 Apy:KaT, JUOO BPaXKIYIOT, JTHOO
HE3HAKOMBbI. ['00JIMHBI pa3roBapuBaioT TOJBKO € Jpy3bsiMu. K TOMY Ke y KaxKJ0ro rodjimHa Jirobbie JBa
JIpyTa BPpaXKIyIoT, a Jobble aBa Bpara jpyzxar. /lokaxkure, 9T0 Jjist TOro, 9TOOBI BCe BOWCKO y3HAJIO O
IPEJICTOSAIIEM HACTYILJIEHUH, FePIOT JIOJIZKEeH cooOIuTh 0 HeM He MeHee, yeM 200 robjimHaM.

Sagaun g 60e31eJIbHUKOB

8. Ecim crenenn Bcex BepHInH CBA3HOTO rpada paBHBI 3, TO MOCJe yAaTeHUsS HEKOTOPOU BePITHHBI
rpad MOXKeT CTaTh HECBS3HBIM...

9. B crpamne, cocrosrieii u3 aByx pecrnybauk, A u B, u3 ropojioB pecnyOanKu A MpoBer HECKOJIBKO
JIOPOT ¢ OJJHOCTOPOHHUM JIBH?KEHUEM B TOPOJIa pecityOinkn B Tak, 9T0 n3 KaxKJ0ro ropojia peciyo/nkn
A BBIXOZUT XOTs1 ObI OJHA JIOpPOra, a B KazKJbIil TOpoj peciyOjuku B BXoauT X0Tst ObI OJHA JOpOora.
B pecnybsmkax o 100 ropomos. lokaxkure, 4T0 MOXKHO 1mpoecTu He Oosiee, uem 100 HOBBIX J0POT C
OJIHOCTOPOHHUM JIBHKEHHEM TaK, 9TOObI U3 JIFOOOI0 ropoja MOXKHO OBIIO IpoeXaTh B JIFOOOI Apyroi, He
Hapymas npaBui. Pa3pemaercsa coeuHATH JIBa TOPOJA HECKOTbKUME JIOPOTaMU.

9 wuonsa

JlepeBbd

Omnpl. I[uxaom Ha3bIBaeTCss 3aMKHYTHII 11yTh 110 pedpam rpada 0e3 1moBTOpsIonuxcs pedep.
Oup?2. /lepesom HA3BIBaETCs CBA3HBIN rpad 6e3 MUKJIOB.
Onp3. Bucauas eepwuna rpada — 3T0 BeprimHa cTenenn 1.

Yupl. B jiepeBe Kax/ible JiB€ BEPIIUHbI COEIMHEHBI POBHO OJHUM IiyTeM. BepHno u obparHoe: ecjiu B
rpade KazKkjible JBe BepIINHbI COeJIMHEHbl POBHO OJHOM IIyTeM, TO TO JIePeBo.

JlemMma o Bucsadueii BeprumHe. B gepese, unc/io BepinH KOTOPOro OOJbIne 1, HAIeTCS BUCSIYAS
Bepinna (1 gaxe jase!).

Teopema (cBoiicTBa gepeBbeB). a) B nepese ¢ n Bepruaavu n— 1 pedpo. 6) JIro6oe pebpo aepesa
ABJIdeTCd MOCTOM.

Banl. [aun cBsa3ubiii rpad ¢ n BepmuHaMu. /JoKaykuTe, 9T0 &) B HEM He MeHee ueM 1 — 1 pe6po;

6) ecu pebep n — 1, To 3TO — JEPEBO.

Ban2. Bee rpaHuIpl KJIETOK MIAXMATHON TOCKU BBLIOKUIH CIHYKAMU (JJINHA CIITYKH PABHBI pa3Mepy

kyeTkn ). Kakoe HanMeHblIee 4icIo CuIeK Hajo yOpaTh, 4To0bI ¢ JTF0O0r0 MOJIs Ha JTH000€ IPYToe MOKHO
OBLLTO MPOITH, He MepeIpbLITUBasg Yepe3 CIIMUKN !



3an3. B nekoil crpane MOKHO H00parbes w3 J10O0ro ropoja B Jiro0oi. /lokazkuTe, 9T0 MOZKHO 3a-
KPBITh HEeCKOIBKO (> 0) mopor Tak, 4ToObl JH00bIe JIBA TOPOJA OKA3AJUCH COEJIUHEHBI €JMHCTBEHHBIM
Iy TEM.

Omnp4. Ocmosom (ocmoshvim depesom, ckeaemom) rpada HasbiBaercst noarpad, coaeprKaiiuii Bee
BepINUHLI Tpada U ABIAIOMHICA TePEBOM.

Yup2. a) B kaxom cBsasaoM rpade ecTb 0CTOBHOE JI€PEBO.
6) Cymecryer jim rpad, y KOTOPOro ecTh JiBa OCTOBHBIX JiepeBa Oe3 obmux pebep?

Ban4. a) Jlokaxkure, 4TO B HPOU3BOJBHOIl CBS3HONW CeTH METPO MOYKHO 3aKPBITh OJHY CTAHIIUIO
BMeCTe CO BCEMH BBIXOJAIIAMU U3 Hee JTUHUSAME, 4TO0bI CeTh OCTAIACh CBSI3HOI. 6) MOXKHO 3aKpBITH

JIeCSATh CTAHIU, €C/IM, KOHEYHO, M3HAYAJIbHO UX OOJIbIIe JIeCATH.

3anb. B craje 50 OBIYKOB MONAPHO pa3audHOro Beca. Ha MscoKoMOMHATE MMEIOTCA JIBYXUYallledHbIe
BeChl. 3a KaKoe HauMeHbIIee YHC/I0 B3BEIINBAHNN MOYKHO BBIIBUTH CAMOIO YIIUTAHHOTO OBIYKA?

g caMoCTOATEeIbHOTO PENTEeHUS

1. Kaxxnasg rpanb KyOnka pa3outa Ha 4 KBajpaTa. HekoTopble CTOPOHBI STHX KBaIPATOB PACKPACUIH
B KpacHbiii nuper — Bcero 26 cropon. Jlokaxkure, 4ro Ha 1OBEPXHOCTH KyOMKa HailjleTcss 3aMKHYTas
JIOMaHas U3 KPACHbIX OTPE3KOB.

2. JlokaxkuTe, 9TO CJAEAYIONINE TATH ONpe/Ie/IeHuil TepeBa PaBHOCUIHHBI:

1) rpad cBg3eH U HE COMEPKUT IUKJIOB;

NV

JIIO0BIE JAB€ BEPIIMHbI COC/JMHEHbI €/[IMHCTBECHHBIM I1YTEM;

= W

)

)

) rpad cBsa3eH u Ja1060€e pedpo — MOCT;

) rpad cBsA3eH, B HeM 1 BepiiuH 1 N — 1 pebpo;
)

ot

rpad He COAEpKUT IUKJIOB, HMeeT n BepinuH u n — 1 pedbpo.

el

a) B rpade ¢ n BepimmaaMu u k KOMIOHEHTAMH CBSI3HOCTH He MeHee 1 — k pebep.

6) Kak ycrpoen rpad, B KoropoM poBHO 1 — k pebep?

4. B cTrpane 100 ropooB, u3 KaxKJI0T0 MOYKHO J00paThCcd A0 KaxKaoro. JlokaxkuTe, ITO MOMKHO IO-
ObiBaTh BO BCEX IOpOjIax, copepiiuB a) He bosee 198 moesnok; 6) He Gosee 196 noesnok; B) dnciao 196

NHOT'Jla YMEHBIIUTDH HEJIb34.

Saga4va A1 6e31eJIbHUKOB

5. Ha pebpax jiepeBa 1npoun3BoJIbHBIM 00pa30M paccTaBHIN CTPeJKHU. B ciydae, Korjaa B HEKOTOPYIO
BEPIINHY BCE CTPEJIKH BXO/ISAT, Pa3pPelIaeTcsa 3aMEeHNTh HAIPABIEHUS BCEX STUX CTPEJIOK Ha IIPOTUBOIIO-
JoKHBIE. JIoKazKuTe, 9TO ¢ MOMOMNIHIO TAKHX OIEpAIil MOKHO IOy IUThH JTIO0YIO 33IaHHYI0 PACCTAHOBKY
CTPEJIOK.

9 wumwong

Bnoucannbie yribl

Teopema o BmmcaHHOM yrJie. Bejmunaa BIMCaHHOIO yTjia PaBHA MOJOBUHE IYT'H, HA KOTOPYIO OH
ONUPAETCS.

VYupl. [okaxkure TeopeMy O BIUCAHHOM yIJIe JJIsi CJIydasi, KOTJa a) IEeHTP OKPYKHOCTH JIeZKUT Ha
CTOpOHE yr/ia; 6) MeHTP OKPYZKHOCTH JIe?KUT BHYTPHU YIJIa; B) IEHTP OKPYKHOCTH JIEXKUT BHE yTJIa.

CaencrBus. a) Brucanubie yriibl, ONUPAIONINECS HA OJHY U TY Ke JyTy, PABHBIL.
0) Buucannbie yribl, ouuparonmecs Ha PaBHble JyTI', DABHbI.
B) Brmcaunbie yriibl, onuparonmecss Ha paBHbIe XOPJIbl, PABHBI WK JIONOJIHSIIOT ApYT Apyra g0 180°.

Yup2. Jlokaxkure, 9TO YroJI, ONUPAIONINIICS Ha IUaMeTp, IPAMOil.



Yup3. /lokaxkuTte, 9T0 OUCCEKTPUCA BIUCAHHOTO YTJIA JEIUT COOTBETCTBYIONIYIO YTy MOIOJIAM.
Yup4. Eciu Tpanernus BrucaHa B OKPYKHOCTh, TO YIJIbI IIPU €€ OCHOBAHUH PAaBHbI.

Teopema. Ec/in 4eTbIpexyrojibHUK BIIMCAH B OKPYZKHOCTb, TO CyMMa, €0 MPOTHBOIOJJIOXKHBIX YIJIOB
papua 180°.

Bamaua (Ymm YeGypamiku). Haiiaure 'MT, u3 KoTOphIX JaHHBI OTPE30K BUJEH MOJ JAHHBIM
YIJIOM.

Yupb. [locrpoiiTe TpeyroJbHUK 110 CTOPOHE, MPOTUBOJIEYKAIIEMY €l YIJIY U BbICOTE, MPOBEJICHHON K
9TOl ¢TOpOHE (C MOJHBIM UccyieoBanueM!).

Sajsaun

1. Ha runorenyse npsiMoyrojibHOro rtpeyrojbinka ABC BHemHuM 00pa3oM IOCTPOEH KBaJpar
ABDE. O — rouka nepecedenus ero guaronaneii. Jokaxure, uro ayu CO — 6uccekrpuca yria C.

2. Jlokaxkure, uro B Tpeyrojbiuke ABC Guccekrpuca yria A u CpeJuHHBINA EePHeHuKYIAp K CTO-
pore BC mepecekaroTcsi Ha OMUCAHHON OKPYKHOCTH.

3. Jlokazkure, 9TO B TPEYTrOJbHUKe OMCCEKTPHCA JIEXKUT MeKJly MeIUaHoil U BhICOTOI (BCe n3 OmHOil
BEPIIUHBI ).

4. JIpe okpyzkHOCTH TIepecekatorcst B toukax A u B. TIpogoskenust xopyg AC' u B D nepBoii OKpyKHO-
CTH IEePEeCceKaroT BTOPYIO OKPYKHOCTH B TouKax F u F. Jlokaxkute, uro npsambie C'D nu E'F napajienbHsbl.

5. Ha oxnoii u3 cTopoH ocTporo yria pachoJoxken orpe3ok AB. YUepe3 toukn A u B nposejena
OKPYZKHOCTb, Kacalolasdcsa APYroil cTopoHbl yria B Touke M. PaccMarpuBaroTcs BCEBO3MOYKHBIE YTJIbI
AX B, rae Touka X Tak Ke paclojioXKeHa Ha JIpyroii cropone yria. JlokaxkuTe, 9TO Cpelnd BCEX TUX
yri1ioB yroja AM B — Haun®oJibIiuii.

6. K crene BepTUKaIBLHO TPUCTaBIeHA JecTHHTIA. Ha JlecTHHIIE TOCTPOEH MPSIMOYTOJIBHBI TPEYTOIb-
HUK TaK, 9TO JICCTHUIIA SIB/ISIETCS €10 THIOTeHy30i. JlecTHua HaYnHaeT CKOJIb3uTh. B BepimHe npsmMoro
yria caoBa cuaut orpok lementwii. [To kakoit TpaexTopun on Oyger JIBUTATHCS?

7. (JIemma o Tpe3y6iie) [Ipsivasi, npoxosmias depe3 1ouky A u nenrp O BOUCAHHON OKPYZKHOCTH
rpeyrosibauka ABC, BTOPUYHO TepecekaeT OMUCAHHYI0 OKPY’KHOCTH TOr0 TPEyroJbHUKa B TOYKe M.
Jokazkure, aro Tpeyroapaukua BOM u COM paBHOGEIpEHHBIE.

10 wumwong
OcuHoBHast TeopeMa apudMeTuKn

[TpocThie uncia He HYKHO CKIAABIBATL. lIpocThie uncia
HY2KHO YMHOXKATh.
Jles Jlanmay
JlemMma. Eciun p — npocroe uncao u ab: p, To 1ubo a:p, 160 b: p.

OcHoBHas Teopema apudmeruku. JI1060e HATYpaTbHOE YUCIO0 MOXKHO IIPEJICTABUTH B BUIE ITPO-
U3BEJICHUST TPOCTBIX COMHOYKUTE Il eJIMHCTBEHHBIM 06pa30M (¢ TOYHOCTBIO JI0 TIOPS/IKA COMHOYKUTEIEN ).

Bamaua. a) /lokazKuTe CyIecTBOBAHHUE MPEJICTABICHNS B TEOPEME.
6) Jlokazkure, 9TO JeMMa SKBUBAJICHTHA OCHOBHON TeopeMe apudMeTHKH.
B) [lokazkure JieMMy, BOCHOJIb30BABIINCH JinHeiiHbIM npe/craBiennem HO/I.

k !
1. Ilycre 0 = pi'.. .p’§5, y = pi.. .pl;, e pi,...,Ps — PA3JIUUYHBIE [POCTHIE YHCJIA,
ki,...,ks,l1,...,ls — Heorpunaresbubie neabie unciaa. a) Jdokaxure, uro HO(x,y) = pi"...pMe,
rae m; = min(k;, l;) aust Beex @ = 1,...,s; 6) [Ipuaymaiite n gokaknTe aHAIOrHIHYI0 HOPMYITY [7Is1

HOK(z,vy). B) Hokawxkute, uro HO/I(a, b) - HOK(a, b) = ab.



2. Pemmute ypasuenne B narypampubix wncaax: HOK(z,y) — HO(x,y) = %

3. a) Jlokakure, 9TO eC/IM IPOU3BEICHUE JABYX YUCEJ SIBJISIETCS CTEMEHBIO TPOCTOrO YHCIA, TO KaXkK/10e
W3 HUX — CTelleHb 3TOr0 IPOCTOI0 YUCJIA.

6) JlokazKkuTe, 94TO €CJTH MPOU3BE/IEHIE IBYX B3ANMHO IIPOCTHIX YHCEIT SIBJIsIeTCs k-Oif CTeleHbio HeKO-
TOPOro HATYPAJBLHOTO YUCJIA, TO KaxK/I0e U3 HUX — Kk-asd CTeneHb.

4. JTokakuTte, 9TO €CJIM YUCJIO OJHOBPEMEHHO SIBJISIETCS KBQIPATOM M KyOOM, TO OHO SIBJISIETCSI TIECTOM
CTENEeHbIO.

5. Pemmure ypaBHenue B HATYPaJbHBIX dmcaax: 27 + 1 = 32,

6. /lokaxkure, 4TO B BepLUIKHAX JIIOOOIO MHOI'OI'DAHHUKA MOZKHO PACCTaBUTh HATYpPaJIbHbIE YHCJIA TAK,
4TOOBI YMCJIAa B BEPIIMHAX, CBA3aHHBIX PeOpoM, mMesn obmiumii Jeuresib 00/ibine 1, a B BeplImHax, He

CBSI3aHHBIX PEOPOM — He MMeJIH.
7. YerHoe ducso u obJiataer caeyoinuM CBORCTBOM: €CJIu OHO JEJIUTCs Ha HPOCTOe YUCJI0 P, TO U — 1

nenurtcsa Ha p — 1. Jlokaxkure, 9TO % — CTENeHb JBOWKHM.

g caMoCTOATEeIbHOTO PEeNTeHUs

8. MspectHo, uro (2 + 1)x* + z = 2y* + y. JlokazKute, 4To ¥ — & — KBaJpaT 1eJI0r0 JHC/IA.
9. Haiiyjture Bce HAaTypa/ibHble T U Y, /I KOTOPBIX ¥ = y*.

10. /lokaxkure, 9TO €Cjiu HeJIble 9uc/ia a, b, ¢ TakoBbl, 910 ab + be + ca = 0, 1o abc — upousseenune
KBaJipaTa Ha KyO.

10 wutong

IL1omannp

YrBepxkaeune. Kaxoit ¢purype M Ha MIOCKOCTH MOYKHO COMOCTAaBUTH YHCJIO Sy, HA3BIBAEMOE
nAowadvlo, TAKOe, YTO BBHITIOTHEHBI CJIEIYIONINe CBOCTBA:

1) Sy > 0;

2) [Lnomaan pasubix GbUryp paBHbl;

3) Ecau dburypa M cocrour uz duryp A u B, He uMeromux oONMX BHYTPEHHAX TOUYEK, TO Sy =
Sa+ Sp;

4) Tlnomaab MPAMOYTOJIBHAKA CO CTOPOHAME @ u b paBHa ab.

a
1. JTokazkure, 9T0 a) IIUIOMIAJIb IPAMOYIOJIBHOIO TPEYIOJIbHUKA ¢ KaTeTaMu a 1 b paBHa DR 6) mio-

. . . ang
3T TPEYTOJIbHUKA CO CTOPOHOM @ U OIYIIEHHOI Ha Hee BBICOTOM h, paBHA - B) IUIONIAJIb TPAIEIn

(a+0b)h

¢ ocHoBaHusiMu a u b u BbICOTOI h paBHA , T) IO/ (b poMOA PAaBHA IIOJIOBUHE [IPOM3BE/ICHUS

JJIVH €r0o JharoHaJeii.

2. B uerbipexyronbauke ABC'D nnaronanm nepecekatorcs B touke O. Jloxkaxure, uro AD || BC
TOrZa W TOJBKO TOTIa, Koraa Sapo = Scpo.

3. B rpeyroabuuke ABC' nposegena ouccekrpuca AL. Jlokaxkure ovyenb Baxknyio dopmyny: AB :
AC = BL : CL.

4. B gernipexyronbauke ABCD yraot B u D npsmele, a cropousl AB u BC' papubl. lnnna nepnen-
JIUKYJIsSIpa, OIYIIEHHOTro u3 Touku B Ha cropony AD, pasua 1. Haiigure Sapep.

5. ABC'D — xBajapat. Ha cropone C'D B3gra Touka M, a na cropoue AD — Ttouka N. Orpesku BM
u C'N mepecekatorcsa B Touke F, CN u AM — B touke ', BN u AM — B Touke (. Jlokaxkute, 4TO

Saprc = Scem + SuMpNF + Sacn.



ab + cd

2
7. CymuiecTByer Jin Takoii TPEYroJbHUK, YTO a) BCE €ro CTOPOHBI 0oJbime 1 KM, a MIOMA b MeHb-

6. B npoussosibOM 4erbipexyrosbauke (a, b, ¢, d — croponbl 110 nopsky) S <

me 1 cm?; 0) Bce ero BbICOTHI MeHbIe 1 cM, a mioma/ib 6oJbiie 1 KM, B) BCE CTOPOHBI TPEYIOJIbHUKA
MenbIre 1 ¢M, a ero mwiomaab oosabmme 1 cm?.

8. a) B BBIIYKJIOM YeTHIPEXYTOJbHUKE COEJUHUIN CEePeJUHbI MPOTHBOMOIOKHBIX CTOPOH, U IMOJY-
YUBIHECS YACTH PACKPACUIN B ITAXMAaTHOM Topsake. JlokaxkuTe, 9T0 cyMMa ILIOMA el YepHBIX dacTeit
paBHa cymMe 1iomaeii 6esbix. 6) Kaxkyio ¢ropory derbipexyroibHuKa pa3/e/ i Ha 4 paBHble 4acTy,
COeJINHUJIA COOTBETCTBEHHBIE TOUKH HA MPOTHBOMOJIOKHBIX CTOPOHAX, U 16 MOJIyIeHHBIX YacTell pacKpa-
CUJIN B TIIAXMATHOM TOpsiaKe. JlokazkuTe, 9TO cCyMMa TLIOMIA/Ieil 9ePHBIX YacTeil paBHA CyMMe IO aeil
OeJTbIX.

g caMoCTOdATEeIbHOTO pPeENIEHUS

9. BayTpu paBHOCTOPOHHETO TPEYTOJIbHUKA B3ITa TOYKaA. /[0KazKuTe, 9TO cyMMa pacCTOSTHUNA OT TOM
TOYKH /IO CTOPOH HE 3aBUCUT OT BhIOOpPA TOUYKH.

10. Ha croponax AB u BC' Tpeyroabanka ABC' BHenHuM 06pa3oM MOCTPOEHBI MAPAJLIETOTPAMMBI;
P — Touka mepecedenus npoaozKennii ux cropos, napawieabuslx AB u BC. Ha cropone AC mocTpoen
mapaJsIeIorpaMM, BTOpas CTOPOHA KOTOPOTO paBHa W mapasutenbHa BP. JlokaxKure, 9TO €ro ILIOIAIb
paBHA CyMMe ILIOMA/Ieil MePBBIX JABYX MMapaJlIe/ IOrPaMMOB.

11. KBajpar pa3pe3an HNpsSMbIME, Tapa/LIeJIbHBIMA €TI0 CTOPOHAM, HA TPSAMOYTOJbHUKHU, KOTOPHIE
pacKpallleHbl B YepHBIi 1 OeJIbIil IiBeTa B MaXMaTHOM mopsijake. IIpu 3ToM okazaock, 910 o6miast mIoIa/ b
YePHBIX MPAMOYTOJTBHUKOB paBHA ILIOMAIN OTBIX TPIMOYTOIbHUKOB. /loKazKuTe, 9T0 TPSIMOYTOIbHIKI

MOZKHO HepeMeCTI/ITb TaK, qgTO BCE LIeprIe HpHMoyFO.HbHI/IKI/I CcOCTaBAT OJUH HpHMoyFO.HbHI/IK.
ac + bd

12. B ycioBusx 3agadu 6 gokaxknre, 910 S < 5

11 wutona

Hrpel
3axl. /IBoe urparomux Haneperonku edar s0/10ku. Buadasie mnepsblit BoiOupaer s16J10K0, 3aT€M BTO-
poit — 11000€e U3 ocraBIKUXCs 00K, U OHU OJHOBPEMEHHO HAYMHAIOT ecTh. OHU easT ¢ OZMHAKOBOI
CKOPOCTBIO, ¥ TOT, KTO JI0€eJI, bepeT cjieayiomniee 40710K0. KTo n3 HUX CMOXKeT ¢becTb 0OJIbIlle U Ha CKOJIb-
KO IpH JIIOOBIX JIEHICTBUSX BTOPOTO, e/ BHa4Yase ecThb 3 g010Ka Becamu 160 1, 140 r u 90 r?

Ban2 (Urpa Bame). Nmeercs 100 kamueil. 3a opus X0/ MOxKHO 6parth 2, 3 uian 4 kamus. [Ipour-

PbIBa€T TOT, KTO HE MOXKET CAeJIaTh XOJI. Kro BBIUTDbBIBaET IIPpU Hp&BHJ’IbHOfI I/IFpe?

Ban3 (Uurepecuas urpa). meercs 100 kamueii. 3a ouH X0 MOXKHO 6parh 2, 3 win 4 KaMHsl, HO
He CTOJIBKO, CKOJIBKO B3I Mpeablayimnnii. KTo BRIMrpeIBaeT mpu mpaBmibHoii urpe? A ecnn kamueit n?

O6Gcyxkaenune. Uro rakoe nosunus? Yro takoe rpad urpsi? Yro rakoe mo3uius B maxmarax (y4ecrsb
B3dTHe HAa MPOXOJIe, POKUPOBKY)? O6cyKIaeM CyIiecTBOBaHIe CTpATErdu [T UTPhl Ha Tpade.

1. Ha nocke namucano 4ucso 2. 3a X0/T MOXKHO K 3aUCAHHOMY YHCJIY TPUOABUTH OJIMH U3 €T0 JeTUTe-
JIelt OTJIMYHbBIM OT caMOoro Toro yucjia. [lpourpeiBaer Tor, kTo nosyuut duc/io 6osbiiee 1000. Jokaxure,

9TO y MEPBOTO UTPOKA €CTh BBHIUTPHITITHAS CTPATETHUI.

Ilepemaya xoma: ecim OJUH U3 UIPOKOB KAKUM-TO CIIOCOOOM MOZKET BOCIIOJIB30BAThCS CTpAaTeruii
JIPYTOro, TO OH He MTPOUTPAET.

2. lmeercs Kjaerdarast MIOKOJAIKa M X n. 3a X0 MOMKHO CheCTh JIOJbKY W BCE JIPYrHe JO0JbKH,
KOTOpbIe HaXOIATCSI He BBINIIE W He JeBee ee. [IpourpwiBaeT TOT, KTO OTKYCHIBAET MOCJEIHIO KJIETKY
(tam sg1). KTO BRIITpPBIBaeT Ipu MPaBUJIBLHON Urpe?



3. lrpa B “apoiiHble maxMaThl’ BeJIeTCs TaKKe, KaK U B 00bIYHbBIE, TOJbKO UIPOKHU JeJa0T 10 2 X012
3a pa3. Jlokakure, 9TO B 9TOil HTpe ¥ BTOPOTO UIPOKA, HE MOXKET OBITh BHLIUI'PBIIIHOI CTpPATErnu.

4. 100 kaproyek B cTonke mponymMmepoBanbl uucjgavu ot 1 o 100 cBepxy BHu3. /[Boe urpamommx 1o
odvepe i CHUMAIOT CBEPXY I10 OJHOI M/ HECKOJIbKO KapTO4YeK W OT/IAIOT MPOTUBHUKY. BhIUTpBIBAET TOT,
y KOTO MepBOTO MPOU3BeIeHne BceX dnces Ha KapTodkax craneT kparHo 1000000. MoxkeT i KTO-TO H3
UT'POKOB BCerJia BHIMIPHIBATH HE3aBUCUMO OT UTPHI MPOTHBHUKA?

5. Ha jiocke namucanbl uncsia ot 1 10 2007. 3a X0/ pa3pemnraeTcs BHIYepKHYTh JII000€ YUCI0 BMECTe CO
BCEMH €eT0 JieTuTeIMu. [[ponrperBaeT TOT, KTO HEe MOZKET C/IeJ1aTh X0/1. KTO BOIUTpLIBaeT MMPU MPABHILHOM
urpe?

6. Or kyreruaroit jocku m xXn (m > 2, n > 2) ocranach TOJIBKO paMKa mupuHs 1. 3a 0uH X0 MOKHO
BBIMIINTH OJHY WU HECKOJIBKO KJIETOK, 00Opa3yioIuX MpsaMOYTOJbHUK, JUIIL ObI MPH 9TOM OCTABIIAS
JacTh He paciaJjach Ha jJBa Kycka. KTo He MOXKeT c/esiarh Xo4a — npourpbiBaer. KTo n3 urpokoB Mozker

BBIUTPDHIBATH HE3ABUCUMO OT UTPHI HpOTI/IBHI/IK&?

7. B Yepnomopckom kaszuuo Ocran Bengep urpaer ¢ kpynbe B ¢dumniku. rpa cocroutr B TOM, 9TO
UTPOKM 1O ovepean (Kpynbe — mepsbiM, OcTanm — BTOPBIM) MepeKIagbiBaloT GUITKH ¢ YepHOTO MO
CTOJIa HA KpacHOe. 3a OJUH XOJ MOYKHO MEePeJOKUTh He MeHbIe OJHON (BUIKN U He OOJIbINe, YeM yiKe
ecTb Ha KpacHoM noJie. [lobexkmaeT TOT, KTO MOJTOXKUI HA KpacHOe ToJie mocaeaaion dbumky. o navara
urpbl Ha KpacHom nosie Jjiexkar 10 duinek, a Ha depHom — Hekoropoe uzpectHoe Ocrally KOJHMYeCcTBO
(Ho He HOub). Y Ocrana B kapMmane jexkat 10 duinek, KOTOpble OH MOYKET [0 Havajia UIPbl HE3aMeTHO
O/IOPOCUTH: HEKOTOPbhIE — Ha KpacHoe, a HEKOTOpble — Ha YepHoe. /[oKayKuTe, 9TO OH CMOYKET BBIUTPATh.

8. Ha GeckoneuHoit JIoCKe JIBO€ UTPAIOT B KPECTHUKU-HOJMKHU. KTO MOCTABUT MATH CBOMX B Psiji — II0
BEPTUKAJIN, TOPU3OHTAJIN WJIM JUATOHAJN — BBIUTPHIBAET. JlOKaXKuTe, 9TO PU NMPABUILHON UT'De MePBHIi

He TTPOUTPBIBAET.

11 wonsa
Kombunaropuka-2

[MIupokass pacTpoOCTPaHEHHOCTh Ha MaTEeMaTHIECKIX
OJMMIINAIaX 3a7ad M0 KOMOWHATOPUKE BBIZHIBAET HEIIO-

BOJIBCTBO YYACTHUKOB, 713 U IIPOCTO XOPOIIUX JIIONEH.

Denop Ilerpos

Koauneemeo cnocobos be6pamb U3 N 2AeMeHMOos8 k-aaemenmmoe noOMHONCECMEO HA3BIEAEMCA HUC-
n

k

aom covemanuti u3 n no k u obosnauaemea CF uau

Yupl. /lokaxkure, 4T0
ok _ A_’fL _ n!
R El(n —k)!

Yup2. B orpane 10 npenogaBateneii u 43 mkoabHUKA. /19 cOpeBHOBAHUS IO HACTOJIHHOMY TEHHUCY
HeO6XO,ZLI/IMO COCTaBUTb KOMaH/1y U3 4YeTbIpeX INKOJbHHUKOB U 4Y€TbIpexX HpeHOﬂaBaTeJ’[eﬁ. CKOJIBKO JJI

3TOT0 €CTh CIOCOOOB?

Yup3. Jlecruuna B jiome lementust umeer 20 crynenek. /lementuit B36upaercs 110 JIECTHUIIE HPbIZK-
KaMH, Jiej1asi POBHO 7 MPBIKKOB. CKOIBKUME CIOCOOAMEI OTPOK MOYKET MPEeO10/IeTh JeCTHUILY !

ITpumep. Ha upsmoit ormedeno 10 Todek, na napaJsuiebnoit npsmoit — 15 Todyek. CKOJBKO Cy-
IECTBYET TPEeyroJbHUKOB C BEPIIMHAMH B OTMeYeHHbIX Toukax? a) [IpujymaiiTe pellieHue ¢ OTBETOM
C%,Cls + C3.CY,; 6) upuaymaiite pemenue ¢ orgerom Chyx — O3y — C3.. Orcrona notyuaem KoMOGUHATOD-
HOe JI0Ka3aTeIbcTBO Toxtectea CXCl. + C2CL, = C3. — C3, — C3..



Yup4. KoMOuHaTOPHO /TOKAXKUTE TOXKIECTBA.

a) Oy = Cp™;

6) Ck=Cl1+CF_,.

Omnpeaenenne. Boinucana 6eckonedHas B 06€ CTOPOHBI ITOCJIE0BATEILHOCTD, €NHCTBEHHBINA HEHY-
JIeBOii s1eMeHT KoTopoil pasen 1. ITox KazKapIMu ABYMSI COCEJIHUMH YHCJIAME MUIIETCS UX CYMMa, U II0-
JIYYAeTCsl CJIeYIONas 10C/Ie10BATe/IbHOCTD; HOTOM ¢ Heil HPOJIeJIbIBAIOT TY Ke OLepaluio, U Tak JaJiee.
HenyJsieBble unciia obpasyior mpeyzosvhuk Ilackans, ero psabl HA3BIBAIOTCI CMPOUKAMU U LOC/IEL0Ba-
TeJIbHO HyMepyloTcs, naunnas ¢ 0. JJokarxkure, 4To B n-0if cTpouKe TpeyroiabHuka ITackais crodaT aucia
co.cl ... .cn.

1. B Bepmune Tpeyrosbauka Ilackanss cuanT »KyK, KOTOPBI yMeeT HOJI3TH TOJBKO BHU3-BJIEBO H
BHI3-BIPaBo. CKOMLKIME COCOGAMHI OH MOYKeT J0ToJI3TH 10 uncaa CF?

2. Boruucjiure cymmy

Y Ch=Cl+Cl+Crt -+ O
k=0

3. Jlokaxkure TOXKECTBA:

a)n-CF 1 =k-CF (Vkasanue: B Komamnze myzKen Kamaram)
k

6) (ToxkgecTBo Banmepmonaa) ZCfn O = CF L (Vkazanme: Mo GBIBAIOT MY>KIMHAME 1
i=0
JKEHIIIHHAMH )

g caMoCTOATEeIHHOTO pPeNnIeHns
4. Cxonpkumu crocobamu u3 20 MBETOB MOXKHO COCTaBHTH 4YeThipe Oykera 1o a) 10, 5, 3, 2;6) 7, 7,
3, 3; B) 5, 5, 5, 5 uBeToB B OykeTe?

5. B BBITyKJIOM N-yTOJbHIUKE TPOBEJIH BCe JUArOHAIN (& CKOJIBKO UX?), 1 HUKaKWe TPH He IePeCeKINCh

B O/IHOI1 BHYTpeHHeil Touke. CKOJBKO MOTYYHIOCH TOUEK Mepecedenns Juaronaseii?

6. Jokaxure, 9t0 » 1_, (C’,’j)2 = (CO? + (CL? + - 4+ (C™)? = C2,. (Yxasauue: He 3a6bIBaiiTe 11PO
JKyKa U3 IMepBoii 3a71a4M. )

n

k __ n—1

7. Jlokaxkure TOXKECTBO E k-Cy=n2""".
k=0

12 wutona

bunom HbioTrona m maJjaga teopema dPepma

(ZE + y)n — " + C'}an_ly + szn—QyQ NI Cg_ll’yn_l + yn — chxn—kyk
k=0

Vupl. Haitnure kosddunuent npu 2* B Boipazkennn (£ — 2)12 mocite packpbitus ckoGoK.
Vup2. dokazxure, uro uncao v10((1 + v/10)'° — (1 — v/10)1°) — neoe.

Yup3. Jokaxkure ¢ momoibio bunoMma HboTOHA M3BECTHOE BaM TOXKIECTBO:

CY+Ch+C2 4 O =2"

Vup4. a) Jokazxure, 9To st npocroro p u 0 < k < p poimoaneno CF: p.



6) (a+b)P =a” + b (mod p) (BO3BOJUM B CTEIEHb P IO MOJYJIIO P KAK JBOCYHHUKH!).
B) (Majyiass reopema ®@epma) /L IpOCTOro p U HATYPAJBLHOIO 7 BBIMOJHEHO NP — nip
(To xe camoe, n? =n (mod p)).

Yup5 (Manas teopema @epma). /st 1pocToro p u HATYPaJIbHOIO @, HE KPATHOTO P,

a®'=1 (modp), ecm (a,p)=1

g caMoCTOATeJIbHOTO perieHns

1100

Yup6. Jokaxkure, 4To yucjao 1 — 1 memurca ma 1000.

Yup7. Jokaxute, uro C0 — C! + C? — C3 + -+ + (=1)"C" = 0 a) ¢ nomouipio Gunoma Heiorona;
6) KOMOHHATOPHO.

Sagaun a1 6e31eJIbHUKOB

1. Kakue TOZKAeCTBa JJId OMHOMUAJILHBIX KOS(I)(i)I/ILII/IeHTOB MOZKHO BbIBECTH, HMCXOJd U3 PaBEHCTBA
m+n __ m n
(x+y)"™=(x+y)" (z+y)"?

2. Haiture Bee Takue n, 1jig KOTOPBIX Bee bunoMuaibubie Koaddumuentor CF nedernor.

12 wutong

MaTboii-MmexxK 1ycoboii

1. B rocyzapcTBe WeTHOE YHCIO JOPOT U M3 JTIOOOIO TOPOJA MOXKHO IO JOpOoraM IIpoexaThb B J000i
sgpyroit. Jlokaxkure, 4T0 BCe JIOPOI'M MOXKHO IPOJIATH OJIUrapXaM Tak, 4TOObl KaXK/JIOMYy JIOCTAJIMCh POBHO
110 JiB€e JIOPOT'H, BBIXO/ISIINE U3 OJHOT'O IOpPoJia.

2. B maxMaTHOM TypHHpe KaKIbIil ChIIpaj ¢ KayKJIbIM POBHO OJHY mapTuio. OKa3ajioch, 9TO Bee,
kpoMme JleMeHTHsI, HAOpaJu OJMHAKOBOE KOJIMYECTBO OYKOB. Jlokaxkute, uto lemenTtnit mubo y Bcex
BbIMI'PaJI, JILOO BCEM ITPOUTPAI.

3. Jau npamoyronbauk ABCD. Paccrosuus or Touku M no sepmun A, B, C' paBubl 3, 5, 4 coo1-
BeTcTBeHHO. Haiimure mioma b TpgaMOyroJibHUKA.

4. Jlokaxkurte, 4TO KarK/Iblil BBIIYKJIbII N-YIOJbHUK MOYKHO pa3pe3aTbh POBHO Ha 1 Tpaleluii.

5. Ha ctose nexkat 19 kapTodek, Ha KazK0# U3 KOTOPBIX HAIICAHO HATYpaabHOe 9ucya0. /[Boe urparmoT
B CJIEJIVIONLYIO UTPY: CBOMM XOJOM HUIPOK Oeper cebe OHY U3 KapTodeK CO CTOJia. BRIUTpBIBaeT TOT, KTO
MEPBBIl CMOXKET BHIOPATDh U3 CBOMX KapTOUEK HECKOJIBLKO, CYMMa YHCes Ha KOTOPHIX aenntca Ha 10. KTo

BBIUTDPBIBAET TP MPABUJIBHON Urpe’

6. HarypayibHble Ync/ia MOKpalleHbl B CHHUII 1 KPACHBIH IBeTa TaK, YTO YHCE] KazKJI0Ir'o IBeTa Oec-
KOHEYHO MHOrO. /lokaxkuTe, 9T0 cymMa HeKOTOpbIX 1000 cmuHmx 4Umcen paBHa cymMme HeKOTOpHIX 1000

KpaCHBbIX 4YUCEeJI.

7. Hekoropbie nipernojiaBare/in — pbIIlapu, TO €CTh BCET/Ia TOBOPST MPABILY, & HEKOTOPbIE — XUTPEIbI,
TO €CTh OHU HMHOIJa BpyT. V3BecTHO, 4TO phINapeit 6osbire, dem xurperoB. [HIKOIbHUKY pa3pelreHo
CHpAIIBaThL y JIOOOr0 IpernojaBaTess Mpo JAPYroro mpemnojaBaress, KTo oH. Kak IIKOJbHUKY Y3HATH
PO KazKJIOTO IIPeroaBaTe/isi, KTO €CTb KTO?

8. PamuobGeapennsiii npsimoyrosbubiii Tpeyroabauk AMN (AM = MN) pacrnonoxken B KBajpare
ABCD rak, uaro Touka M jexut BHyTpu KBajpara, a Touka N — Ha ctropore C'D. Jlokaxkure, ITO
Touka M jexutr Ha guaronasu BD.

9. CymectByer cienyiomiee rajjanue. /leBymika 3akumaer B pyKax, ckazkem, 20 TpaBUHOK TakK, 9TOOBI
KOHIIBI TPABUHOK TOPYAJIN CBepXy W cHu3y. Jlydmras nojpyra cBs3biBaeT nonapuo 20 KOHIIOB TPaBUHOK
cBepxy 1 nomapuo 20 KOHIIOB TPpaBUHOK cHU3Y. Ecau opu 9TOM BCe TPABUHKHN OKAXKYTCA CBA3AHHLIMUA B



OJIHO KOJIBITO, TO JIEBYIIKA JIOJZKHA B 9TOM TI'0/ly HEIpeMeHHO BBIITH 3aMyzK. KakoBa BepOSTHOCTH TOTO,
YTO JIEBYIIKA BBIAIET 3aMyK’

10. Tpex3HauHoe YHCJIO SBJISETCS TPOU3BEICHUEM YHUCJA, 00OPA30BAHHOTO €0 JIByMs MOCJIEIHUME
nudpamMu, 1 9ucaa, o06pa3o0BaHHOrO ero mnocaeaneit nmudpoii. Haiijure Bce Takue Tpex3HAadHbIE YUC/IA.

14 wutons

JluHeitnble MO0 AHTOBLI YpaBHEHU

TEOPUS
Teopema. Ilycts a u b — B3aumuo npocreie yncia. Torga ypasuenue ax + by = ¢ umeer 6ECKOHETHO
. xr = xg + bt,
MHOI'O IEJIOYHCJ/ICHHBIX pelleHuu, HpuieM BCE€ OHU MMEIOT BU/L " , rJe t — IIPOU3BOJILHOE
Y=Y —a

1eJIoe 9uciIo, a (o, Yo) — OJHO U3 pelieHuil ypaBHeHus ax + by = c.

st Toro, 9To6bl pemuTh B IeIbIX Yuc/Iax JuHeiiHoe ypasaenune ax + by = ¢ (a,b # 0), Heobxoaumo
JIefiCTBOBATh B COOTBETCTBUU CO CJEIYIONINM aJIrOPUTMOM:

1. Haxommnm d = HO/I(a, b).

2. Tposepsiem, jeaurcd ju ¢ Ha d. Ecin Her, TO ypaBHeHHe He UMeeT PelIeHUil; ecJn Ja, TO JeJuM oge
yacTu Ha d, Iepexois K paBHOCHILHOMY ypaBHeHuio o'z + 'y = ¢ co B3aumuo npocteimu o' = —

d?
/ b . / c
nb = - U TIPABOH MaCThio ¢ = .

d

3. Haxommwm wactroe perenne (T, yo) ypasuenus o’z + by = ¢’ (ecam nosmydaercss — noabopom, eciiu
HET — ¢ HOMOIIBIO ajropurMa EBkinia).

x =x9+bt,

—Thh ez
Yy=1yo—at

4. 3anuceiBaem obmee pemenne ypasuenust a'x + b'y = ¢ B Buge {

VIIPAYKHEHUSI

1. Pemure B 1eJibIX 4ucjax ypaBuenue: 7x — 2y = 6.

2. Pemure B 1esbix unciax ypasaenue: 234z 4+ 432y = 180.

SAIAYN

3. Tpynomoodussii JlemenTuit 3ajymas HaTypaJbHOE YUCI0, YMHOXKUJ €ro Ha Hl, 3aTemM Moje/ua ¢
octaTkoM Ha 544 m nosyqun B octarke 13. Morso jim Takoe npomusoiitu?

4. Hajimure jBe 0OBIKHOBEHHBIE JPOOM — OJIHY CO 3HAMeHaTesjeM 8, ApPyryl co 3HameHarejgem 13,

9TOOBI OHUM He OBLIN PaBHBI, HO PA3HOCThH MEK/Iy OOJIbIEil 1 MeHbIeil 13 HuX ObljIa KaK MOYKHO MeHbIITe.

5. a u b — B3auMHO POCTBIE HATYpaJbHBIE Yncia. Jlokaxkure, uro ypasuenue ar + by = ab He nmeer

perrennii B HaTypaJbHBIX YHUCJIAX.

6. B ksieTaaroM npsMOYTroJIbHUKE 1M X 1 HPOBeJn guaronalib. CKOIBKO KJIETOK OHA IIEPECeKJIa a) eC/Iu
(m,n) =1; 6) B 0bmem ciayqae?

7. 175 manraeB cToAT J0pozke, deM 125 OoaTaeB, HO AelmreBie, yeM 126 6onTtaes. Jlokaxkute, 9T0 Ha
TPeX IAITaeB u oJHOr0 Goras pyOust He xBaTuT. (OHU CTOAT 1EJI0e YUCIIO0 KOIEeK ).

BAJAYN J1JIs1 BEBIEJIBHUKOB



8. Haiiiure Bce mesiouncIeHHbIe pelieHnst ypaBHeHuit: a) 2x + 3y + 5z = 11; 6) 12z + 15y + 20z = 4.

9. ChopmynupyiiTe aaropuT™ perieHns B MeJbIX YNCIaX ypaBHeHHi Buga ax + by + cz = d.

14 wmonsa
IHlapnl u neperopoaku

¥YTBl. YpaBHenune xj + xo + - -+ + T = n UMeeT C’Tlfj pellleHuil B HaTYpPaJIbHbIX YUACJIaX.

— k—1 "
Yr1B2. Ypasaenue r1+ Ty +- -+ = n umeer C) ;| peleHnii B HEOTPHIATEILHBIX METbIX THCIaX.

1. CKOIbKO CyIIecTByeT pa3audHbIX OyKeToB u3 12 MBETOB, COCTAaBJIEHHBIX U3 aCTP, TBO3IUK U IJa-
JIHOJTYCOB?

2. TIpenosaBaresn CTaBAT OMEHKA OT 1 J10 5 MIeCTHANATH ITKOJIbHUKAM (KasKIblii JOJIZKEH MOy YUTh
OJIHY OIIEHKY ).

a) BaTeM Ha CT€HE BbIBEHINBACTCA CIIMCOK C YKa3aHUEM BCEX CbaMI/IﬂI/Iﬁ n COOTBETCTBYIOIIUX OHEHOK.
CKOJIBKUMHE CIIOCOOAMU MOYKHO 3TO CJIeJIaTh?

6) Ha crene BbIBemnBaeTcs JTUCTOK ¢ WHMOpMAaIHeil, CKOJbKO ObLIO MOCTABIEHO JMHUIL, CKOJIBKO —
IBoeK H Tak majee. CKOMBKO CYIIEeCTBYeT BAPHAHTOB TAKUX JIHCTKOB?

3. lmerorcsa Oycel w3 N pas3aumIHbIX OycuHOK. CKOJMBKHMH CIIOCOOAMH HX MOXKHO pa3pe3arb Ha k
Jacreii, €cJiu a) B KAyKJION 9acTu JOJZKHA OBITH XOTs Obl OjiHA OyCHHKA; 6) He 00s13aTeIbHO?
4. CKOJIbKO mMeeTcs pelllenuil y ypaBuenus * + y + 2z = 100 B HaTypaabHbIX dncjaax ot 1 mo 607
g caMoCTOodATeJIbHOTO pereHns
5. CkobKuME CIIOCOOAMU TPENOIABATE N TPOMU-TPYIIBI MOTYT Pa3aTh IMECTHAIIATH MMTKO/IHHI-

KaM MATh 0JI0K, IECATh AleJbCHHOB U CeMb HAPAIOB (HEKOTOPBIE MIKOJIBHUKUA MOTYT MOJYYIHTH CPa3y
HECKOJIBKO sI0JIOK, alleJIbCHHOB U HAPSIJIOB, & KTO-TO — HUYero)?

6. CKOJIbKMMU CIIOCODAME MOZKHO BBIJIOYKUTD B PSJI 1M Y€PHBIX U 1 OEJIBIX MIAPOB TaK, YTOOBI HUKAKUE
JIBa, YePHBIX IIapa He JIEXKAJIH PAIoM?

15 wutonsa
I'MT-2

1. a) Jaun tpeyroapunk ABC. Haiimure TMT M rtakux, uro Sayp = Samc. 6) Jdokaxure, 910
MeIHAaHbl TPEYTOJbHIKA TepeceKanTCs B OTHON TOUKe.

2. Maubt Toukn A w B. Haiignre TMT M takux, ajist KoTopbix TpeyroabHuk AM B a) mpsiMoyroJib-
HbIiT; 6) OCTPOYTOJIBHBII; B) TYHOYTOJbHBII.

3. danwr roukn A u B. Haiimnre TMT M rakunx, uro a) ZBAM — HauMeHbIIHI yroJ TpeyroabHIKa
ABM; 6) LAM B — cpeuuii no Besinvute yro tpeyroabauk ABM;

4. Haiiure reoMeTpudeckoe MeCTO 9€TBEPTHIX BEPINHH KBAIPATOB TAKUX, 9TO OCTABIIHECS TPU BEP-
IIVHBI JIeZKaT Ha JIBYX JAHHBIX MEePIeHIUKYIAPHBIX MPIMbIX.

5. Jau tpeyroapauk ABC. Haiimure TMT M rtakux, uro a) npsimast C' M mepecekaer orpe3ok AB;
6) ayu C'M nepecekaer orpe3ok AB; B) orpe3ok C'M mepecekaer orpe3ok AB.

6. /laubl ropusonTasbHas npsmas | u toukn A u B no oany cropony or nee. Haitgure TMT M
Takux, 94To npamas AM mepecekaer mpamyto [ jieBee, dem npsmas BM.

7. Han tpeyrosmnuk ABC. Bayrpu Hero B3siin Touky M u coeuHmuIM ee co croponamu. ITosryumniocs
Tpu Tpeyroysbuuka. Haitanre I'MT M, nag KOoTOphIX cymMma ILIOMAJIeil JIBYX W3 3TUX TPEYTrOJILHUKOB
OvIeT paBHA IJIOLIAIN TPEThEro.



8. Ha mrockoctu ganbl 9ersipe Touku. HaiiimTe MHOXKECTBO IEHTPOB MPIMOYTOJIbHUKOB, 00pa3yeMbIX
9eThIPbMS MPSIMBIMU, MPOXOIAIIAMA COOTBETCTBEHHO Uepe3 JIaHHble TOUKH.

9. BuyTpu KBaapaTa pacioioKeHbl HECKOJIBKO PABHBIX MOMAPHO HE TepeceKarnuxcsa Kpyros. MoxkHO
JIM paspesarh 3TOT KBaJIPAT HA BBIMYKJbIe MHOTOYTOJBHUKHM TakK, 9TOOBI B KayKIOM W3 HUX HAXOIHUJICS
POBHO OJUH KpyT?

10. ITocrpoiite Tpeyroapank ABC no croponam AB, BC' u /BAC.

YerBepThIii IPU3HAK PABEHCTBA TPEYTOJBHUKOB. [TycTh Tpeyronnsanku ABC n A’ B'C’ takoswbi,
aro AB = A'B', BC = B'C" w ZBAC = /ZB'A'C’. Torna 6o /BCA = ZB'C'A" (u TpeyroabHUKH
ABC u A'B'C" pasuni), mu6o LBCA+ /B'C'"A" = 180°.

11. Jan pasuobeapennsiii Tpeyroibank ABC (AB = AC). Haitaure T'MT M, u3 KOTOPHIX 0Tpe3Kn
AB u AC BuAHBI IO/ PABHBIMHI YIJIAMH.

g caMoCTOdATeJIbHOTO pelleHns

12. Ha 6uccekrpuce B D tpeyronbuuka A BC B3gra Touka P takas, uyro 2/ PCB = 3/PCA. Ilpavas

PC nepecekaer cropony AB B Touke E. Oxkazanoch, uro PC' = C'D = DFE. Hajinure yriibl TpeyroabHIKA
ABC.

15 wuwona
3anuKJanBaHme—2

Bcenomuom 3ajiauy u3 mpomnwioro Juctodka: OJIMH MpernojaBaTeib OCTABU Ha JIBEPSIX BCEX KOMHAT
3AIICKU CJEIYIONEro cojepxkanusd: “fl B KomMmHaTe HOMEp ...” W UCYe3 B HEHM3BECTHOM HaIlpaBJIeHUH.
(Pasuble 3anmckn MoryT coobmars pasuyio nadopmanuio). Hekoropsiii MKOJIbHIK HAYAI HOMCKH IIpe-
noJgaBaTesid, PYKOBOACTBYACH 9THMHU YKa3aHUAMMU. ILOK&)KI/ITG, 9TO C HEKOTOPOro MOM€EHTa OH Ha4HET

ABUTATHhCA 110 ITUKJILY.

1. /TokazkuTe, 9TO €CJU B BBIMIENPUBEICHHON 3a/1avue BCe 3aMMCKN YKA3BIBAIOT Ha pa3Hble KOMHATHI,

TO IIKOJIbHUK PaHO WUJIK ITIO3HO BEpHETCAd B Ty KOMHATY, C KOTOpOIU/I Ha4daJl.

2. Kybuk Py0Ouka BbIBe/IleH U3 IepBOHAYAIBLHOTO COCTOSHUS HEKOTOPOWl KOMOWHAIMEH MOBOPOTOB.
JlokaxkuTe, 9TO BCErJga MOYKHO BEPHYTH €r0 B MePBOHAYAIBLHOE COCTOSIHIE, BBIMTOJHUB 3Ty KOMOUHAIITIO
elle HeCKOJIbKO Pa3.

IIpunyun 3ayurausarus. Eciu cucmema moocem Haxodumvbesa 68 KOHEUHOM “UCAE COCMOAHUT,
u Kascdoe caedyrowee cocmoanue 00HO3HAYHO ONPEIENACNCA NO PUKCUPOBAHHOMY YUCAY NPEIBLOYULUL,
Mo CUCTEMA ¢ HEKOMOPO20 MOMEHMA 3GUUKAUMCA.

ITpuryun 3ayurausarnus 6e3 npednepuoda. Eciu 6dobasok kasrcdoe npedvidywee cocmoarue 00-
HO3HAYHO B0CCMAHABAUBAEMCA NO HUKCUPOBAHHOMY YUCAY NOCACOYIOUUT, MO CUCMEMA 3AUUKAUBLEMCS
be3 npednepuoda.

3. B nocrenoparenpuoctu 200796 ... xaxkmag mudpa, HAUMHAS C OATOM, paBHA MmocaemHeil mudpe
CyMMbI 4eTbIpex npe/inectTByionux mnudp. Jokazxkure, 4T0 B 9T0I 110C/I€0BATEIBHOCTH CHOBA BCTPETUTCS
gerBepka 2007.

4. JlokaxkuTte, 9TO JBa coceHUX uncia PuOoOHATIN HE MOTYT JeauThbes Ha 2007.
,Z[JISI CaMOCTO4ATEJIbBHOI'O penienud
5. /lokaxkuTe, 9TO HEKOTOpas CTemeHb ducaa (¢ okamumBaeTcda wa 000000000000000001. Ha grto TyT
MOYKHO 3aMEHUThb YUCJI0 77

6. lokaxkure, uro B paay Pubonadun Hailnerca yuciio, nesgiieeca na 2007.



Sagaya A1 0e31eJIbHUKOB

7. MoxXKHO 1 TpUAYMATh MOCTAEI0BATEILHOCTh MOBOPOTOB I'paHeil Kyouka PyOuka, moBTOpss KOTO-
PYIO MOKHO HOJIy9UTh BCE BO3MOXKHbBIE PACIIOJIOKEHHUS KyOUKOB?

16 wuwona
Teopema Pepma

Omnpenenenne. [lycts m — HaTypasbHOE YUCI0, @ — HUKCUPOBAHHBINA OCTATOK MO MOIYJIIO M. Bymem
n300pakarb BCe OCTATKHU 110 MOJLYJIIO M BepiinHaMu rpada, u u3 KazKjoil BeplInHbl, COOTBETCTBYIONIEN
OCTATKy X, MPOBOJIUTH OPUEHTUPOBAHHOE peOPO B TOUYKY, COOTBETCTBYIONLYIO OCTATKYy Za. lToydenubrit
rpacd nHaswiBaercs rpapoM yYMHOXKEHUs HA 4 IO MOIYJIIO M.

1. HaiimuTe ocTaTok, obpaTublit K octatKy 12 mo momymio 101.

2. JlokaxkuTe, 4TO 1000 HEHYJIEBOI OCTATOK OT JIeJIEHHST Ha IPOCTOE UUCIO UMeeT 0OpPATHBII.

3. Jlokaxkure, 410 a) rpad YMHOKEHUs HA HEHYJIEBOHl OCTATOK IO IPOCTOMY MOJYJIO PACIAIAeTCst
Ha OUKJIbI; 6) BC€ TaKue IMUKJIbI, KPpOMe€ OJHOI'0, UMEIOT OJUHAKOBYIO JJINHY.

4 (Teopema ®Pepwma, akT BTOpOii). [Iycth p — npocroe, a — mesoe qucio. Torma a? — a ' p.

5 (Teopema ®epma, akT Tperuii). [IycThb mesoe 9UCI0 @ HE JATUTCSI HA TPOCTOE Iucyo p. Jloka-
JKUTE, 4TO TOrJA &) YUCAA a,2a,3a, ..., (p — 1)a JaT momapHO pa3nvHbIe OCTATKH MO MOAYIIO P; 6)
ancaa (p— 1)l u a?~(p — 1)! cpasaumbr 10 Moy p; B) aP~! =1 (mod p).

6 (Teopema Buiabcona). Harypasibhoe uncio p > 1 sBisiercsi mpocThIM TOTJIA W TOJBKO TOTJA,
koryga (p— 1)+ 1:p.

7. Haiiaure ocrarok ot jgestenns 87°0 na 29.

03000

8. [lokaxkute, aro 30 — 1 mesurca wa 1001.

9. Jlokaxkute, 9TO ecau p > 5 — mpoctoe, TO aucao 11...1 memurca na p.
p—1
10. TlycThb p u ¢ — pasauuanble mpocTbie ynciaa. JJokaxure, ato p? + ¢? = p + ¢ (mod pq).
11. Harypasabnoe unciao n He genntcs Ha 17. Jlokazkute, 910 au60 n®+ 1, mubo n® — 1 nemurea na 17.
12. Jokaxkute, uro uuciao 3022 + 2393 — cocrasnoe.

1

13 (Yucno Kapwmaiikia). [Jokaxure, uro a’®! — a penurcs na 561 ajs J11060r0 1e/ioro a.

14. JTokaxkuTe, 9T0 ypapHenune 2 + 5 = y® He mMeeT perienuii B IeJbIX INCIaX.

16 wuonsa
Teopema boiigu—1'epBuHa

Omnpenenenne. J[Ba MHOIOyroJjibHUKa Ha3bIBAIOTCs PABHOCOCTABJIEHHBIMU, €CJIM OJIMH U3 HUX
MOXKHO MEepPeKpPOuTh B APYroii (To ecTh pa3pe3arh HA YaCTH, MEPEJOKUB KOTOPbIE, MOXKHO MOJIYYUTh
JApYTOit).

JlemMa. Begkuit MEHOTOYTOTBHUIK MOYKHO pa3pe3aTh Ha TPEyTOJTbHUKH.

Teopema 1 (Boiisu—Tepsuna). Besikue jBa paBHOBEIMKUX MHOIOYIOJIBHUKA PABHOCOCTABIICHDI.

1. Ecim muoroyronpauku P u () paBHOCOCTaB/IE€HB B MHOIOYTOJbHUKE () 1 R paBHOCOCTaBIEHBI, TO
MHOTOYTOJTbHUKA PP n R ToxKe paBHOCOCTABJIEHBI

2. Begakuilt TpeyroJbHIK MOYKHO IIEPEKPOUTEH B MMapaJjljIeJorPaMM.



3. Bcegkmit mapaJiesorpaMM ¢ OCHOBAHHEM @ MOYKHO TMEPEKPOUTDH B MPAMOYTOJBHUK C OCHOBAHHUEM (.

4. Tlycrs a > 0. Begkuit npssMOyTro/IbHUK MOYKHO TIEPEKPOUTH B MPSMOYTOJbHHUK, Y KOTOPOI'O JITMHA

OJTHOI1 M3 CTOPOH OOJIbIIIE a.

5. Ilycrs @ > 0. Besgkuit npgMoyroibHUK, y KOTOPOTO JIJIMHA OJIHON M3 CTOPOH OOJIbINE G, MOXKHO
IIepPeKPOUTh B IapaJlIesIorpaMM, Y KOTOPOTO JIJIMHBI OJTHOI U3 CTOPOH paBHA .

6. Besikuit mpsMOyroJibHUK MOYKHO TIEPEKPOUTDH B MPSIMOYTOJILHUK CO CTOPOHO# 1.
7. Beskuit TpeyrojibHUK MOXKHO HEPEKPOUTH B HPAMOYTOJIBHUK CO CTOPOHOIt 1.

8. Besikuit MHOTOYIOJIBHUK MOXKHO 1IEPEKPOUTH B HPSIMOYI'OJIbHUK CO CTOPOHOU 1.
9. JloOble 1Ba paBHOBEIUKUX MHOTOYTOJHBHUKA PABHOCOCTABIIEHBI.

Onpenenenune. Ourypsbl HA3BIBAIOTCSI PABHOAOMOJHAEMbBIMHE, €CJTH UX MOYKHO MOy YUTh, OTPe3ast
OT paBHBIX (PUTYDP OJIHY MJIK HECKOJILKO PaBHBIX dacTeil.

1. /lokazkuTe, YTO paBHOIOIOTHAEMbIE (DUTYPHI PABHOBETUKH.

2. JlokaxkuTe, 9TO HmapaaeorpaMM PaBHOJOIOTHIEM HEKOTOPOMY MPAMOYTOJIbHUAKY.

3. Jlokaxkurte, 9TO PAaBHOBEJINKHE MHOI'OYTOJIbHUKU PABHOIOIOIHSIEMBI.

4. Ilpunymaiite KaKoii-HHOYIb CIIOCOO MEPEKPOUTH MPIMOYTOJBHUK 3 X 1 B KBaJpar.

5. [lepekpouTe npgaMOyroabHuK 3 X 4 B KBaJIpaT, pa3pe3aB ero Bcero Ha 3 4acTHu.
6. ITepekpouTe npsimoyroJibHUK 3 X 1 B KBajpar, pa3pe3an ero He 6ojiee, uem Ha 6 dacTeii.
g caMoCTOdATeJIbHOTO peleHns

7. Ilepekpoute KBaIpaT B MPABIJIbHBII MIECTHYTOJBHUK, PA3Pe3aB ero He 6oJiee, 1eM Ha a) 8 dacreii;
6)* 5 gacreii.

8. IlepekponTe KBaJapar B 3 PaBHBIX KBaJpara, pa3pe3a ero He GoJee, yem Ha a) 10 gacreii; 6) 7
qacrei.

9. [lepekponTe KBaapaT B NPABUJIbHBII TPEYTOJLHUK, Pa3pe3aB ero He bosee, yem Ha a) 10 gacreii;
6)* 5 gacreii.

10. IIycts a® + b* = 2. TlepexponTe KBaJgpaT €O CTOPOHOI ¢ B JBa KBaJApaTa CO CTOPOHAME @ U b,
paspesan ero He GoJiee, uem Ha 5 dacreil (YncsIo yacTeil He JOJKHO 3aBHCETHh OT a U b).

1_Il7 MI0JIST
apKeThbl

3amaua. /[aHHbIM YeThIPEXyTroJIbHUKOM HPOU3BOJIbHON (DOPMbI HACTJIATH MAPKET, T.€. 3all0JIHUTDH BCIO
IJIOCKOCTH 6€3 TPOIYCKOB W ITePEKPBHITHIA.

Hexkoropsie dakTsel. [lokakure, 9T0 a) IPU HEHTPAJIBHO CHMMETPUN OTPE30K IEPEXOJUT B PABHBII
eMy OTPEe30K, MpsiMasi — B MapaJlJIeJbHYIO eil IPsiMyt0; 0) TO JKe camoe MPH MapaslIeJIbHOM ePEHOCe.

Yupl. 13 Oymarn u3roroBu/in jBa OJMHAKOBBIX BBIIYKJ/IbIX YeTbipexyrojbHuka. O paspesasin
10 OJIHOW JIMAroHaJ/IM, BTOPO# — 10 Jpyroit. lokazkure, 9T0 U3 YeThbIPeX MOJIyYEeHHbIX TPEYTOJIbHUKOB
MOKHO COCTaBUTH TapaJsILIe/IorPaMM.

Yup2. B BbIIIYKJIOM 4YeTbIPEXYTOJIbHUKE HPOBEJIEHbl CPEJIHUE JIMHUH, T.€. OTPE3KHU, COeUHSIONINe
CepeJINHbBI IIPOTUBOIOJJIOXKHBIX CTOPOH. /loKazKuTe, 4T0 U3 MOy YUBIIUXCS Y€ThIPEX YacTeil MOXKHO COCTa-
BHUTDH NAPAJIIETOrDAMM.

Yup3. IIposesennl jiBe mpsiMmbie, Je/sIiue JBe MPOTHUBONOJJIOXKHBIE CTOPOHBI BBIIYKJIOIO 4YeThIPeX-
YrOJIbHUKA Ha TPU PaBHbIE YACTH, MPUYEM BHYTPHU YETHIPEXYTOJHHUKA TH MpsIMble HE TepeceKaroTcs.

,HOK&)KI/ITG, YTO MEZKIY 3TUMU IMPAMBIMHI 3aKJ/JAI0YEHa TpeThd YaCTh IIJOIINA/JIN YEeThIPEXYI'OJIbHUKA.



SAIAYN

1. /Tokazkure, 4TO €CJIM B BBIILYKJIOM YeTbIPEXYT'OJIbHUKE OJIHA U3 CPEJHUX JIMHUIT JeJIUT ero 1JI01a/1b

nomnoJiaM, TO 3TOT YeThIPEXYTIOJIbHUK — TpPpallelud.

2. JlokaxkuTe, 9TO €CJU B BBIMYKJIOM YETHIPEXYTOJHLHUKE CyMMa JIJIMH CPEIHUX JIMHWI paBHA €ro

MOJIYIIEPUMETPY, TO ITOT YeThIPEXYTOJIBHUK — MapajljieoTPaMM.

3. JlokaxkuTe, YTO €CJIM B BBIMTYKJIOM YETBIPEXYTOTbHUKE CyMMa PaCCTOSHUI OT TOYKHU IepecedeHns
CpeJIHUX JIMHUN JIO BEPIIUH paBHA CyMMe JIJIMH €0 JIMaroHaJjei, TO 3TOT 4eThIPeXyTroJbHUK — lapaJljie-

JIOTPaMM.

4. ,HOK&)KI/ITG, 9TO C INOMOIIbIO HEHTPaJbHO CUMMETPUYHBIX HIECTUYT'OJIBHUKOB MOXKHO 3aCTEJ/IMTh
IIapKeTOM IIJIOCKOCTDL TaK, 9TO J00bIe ABa HMIECTUYTOJIbHUKA IIOJYYIal0TCd APy U3 ApYyra IlapaJlie/IbHbIM
IIepeHocoM. HOJIy‘II/ITe N3 9TOr'0 IMapKeTa IapKeT IJd 9€ThIPpeXyIrOJIbHUKOB.

5. /lan paBHOCTOPOHHWIT TPEYTOJTBLHUK U JIBe TOUYKU BHYTPHU Hero. MOKHO JI MyCTUTH OUIbAP/THBIiI
map W3 OJHOH TOYKM Tak, 4TOObI OH IONAJ B JPYryi0, POBHO M DPa3 yaapuBumch 00 creHku? (yros
[AJIeHUsT PABEH YIJIYy OTDasKEeHHUsI).

17 wmonsa
MaremaTudeckuii 6oit mpodpu-7—coopuada-8
a+1 Db+1
1. Harypanbubie uncia a u b Takme, 9TO YHCJIO + ABJgeTcA TeabM. /lokakuTe, 9TO

(a,b) < Va+b. ‘

2. Buyrpu tpeyrompaunka ABC' B3gra touka K rtakas, yro LABK = ZACK. llycts E u F —
OCHOBAHUS TEePIeHINKYISIPOB, ONYIIeHHBIX u3 Toukn K Ha croponsl AB u AC, M — cepeanna CTOPOHBI
BC. Hoxkawxwure, uto ME = MF.

3. [Tpn KaknWX HATYPAJIBHBIX 7 CYMIECTBYET BHIMYKJBII MMECTHYTOMBLHUK, KOTOPHIH MOMKHO Pa3pe3arh
Ha 7 PABHOCTOPOHHUX TPEYTOJBHUKOB (He 00S3aTe/IbHO OJUHAKOBBIX)?
a’?+b>—c* a?+c -
2ab ’ 2ac

4. Tlpo BemecTBeHHbIE YUCAA @, b W ¢ W3BECTHO, YTO CymMMa JIpodeit u

b? + ¢ — a?

2bc
5. Ha kosbueoii jiopore posao 1001 cserodop. Kaxkiayio MUHYTY OHU MEHSIOT CBOM CUTHAJIBI 110

paBHa exuHHUIE. J[oKaxkuTe, YTO U3 TpeX JaHHLIX JApodeil aBe paBHHI 1, a ojHa paBHa —1.

CJIEJIYIONEMY MPABUJIY: €CJIM B IPEJIbIIYIIHI MOMEHT Y CBeTO(MOPOB, COCEIHUX C JJAHHBIM, TOPAT CUTHAJIBI
Pa3HBIX I[BETOB, TO HA HEM 3aropaeTcs CUTHAJ TPETHEro IBeTa, a eCJIM STH CUT'HAJIBI OBLIM OJIHOTO I[BeTa,
TO Ha HEM 3aropaeTcd CUTHAJ TOTO Ke IBeTa. B HeKOTOpBIii MOMEHT BpeMeHH y BceX CBeTO(hrOpPOB ropesn
TOJILKO KPACHbBIE UJIU 3eJIeHble CUIHAJIbI. MOXKeT Jid 10JIy YU ThCs, 9TO Yepe3 HEKOTOPOe BPeMsi BCe CUTHAJIbI

Oy/IyT KeJaThIMu?!

6. Ha keruaroii jocke 2007 x 2007 aBoe UrpaioT B CJIEAYIONLYIO UTPY. X0/ COCTOUT B 3aKPAITMBAHUT
8 eme He 3aKpAIlIeHHBIX KJIETOK, 00PA3YIONINX CBSI3HOE MHOXKECTBO. [IpourpbiBaer TOT, KTO HE MOYKET
caenats xoaa. Kro Beiurpaer npu npaBuibHol urpe? (CBS3HBIM HA3BIBAETCS TAKOE MHOYKECTBO KJIETOK,
9TO U3 JI000H ero KJIeTKH MOYXKHO IMEePEeHTH 10 KJIETKAM TOT0 MHOZKECTBA, B JIIOOYIO JPYTYIO, EePexo/is
KasKJIblii pa3 B COCEJHIOI0 110 CTOPOHE. )

7. Ilpn kakux HATYpaJbHBIX N YuCIa OT 1 0 m MOXKHO pa3bUTh HA J[BE HEIYCThIe IPYIIBI TaK, YTO
CyMMa Yuces B OJHOi TPYIIle paBHA MPOU3BEIEHUIO YHCET B APYTOil?

8. Eciin Ha mocke 3ammcano 9ucao A, K HeMy MOXKHO IIPHOABUTH JIIOOOH ero JeInTe/b, OTJINIHBIA 0T
1 u camoro A. JlokazaThb, uto n3 A = 4 MOKHO MOJYUHUTH J000€ COCTABHOE UHCIIO.



17 wutons

MartemMarnuyeckuii 00ii

1. [pyx pasbur va 2n gacreit (n > 5) Kak HOKa3aHO Ha pucyHke. /Ie dacru Oyjem Ha3bIBATH
COCEJIHUMU, €CJIM OHM UMEIOT ODIIYIO CTOPOHY HJIU JIyTy. TakuM 00pa3oM, Jijisd KazKJ0i 4acTH eCTh POBHO
Tpu coceanux. B npymy cuput 4n + 1 aarymex. Eciu mpu wim 6oJibIine JSTYIIEK CHAAT B OJHON YacTn
npy/Ja, TO TPU U3 HUX HEePelpbITUBAOT B TPU coceHue JacTh. JloKayKnuTe, 9TO 4epe3 HEKOTOPOe BpeMs
JIATYIIKHA OYIyT PABHOMEDHO PACIPE/IETEHBI MO TPYIY. DTO O3HAYAET, YTO /I KazKI0i 9acTu Jubo ecTh

cnadiaunue B Hel JIATYIIKHA, Jnbo ecTb JIAT'YIIKW BO BCeX COCE/IHUX C Hell 9acTdX.

2. Ha mnanete 10000 ropomoB, cpeir KOTOPBIX €CTh CTOJUIILI TOCY1apcTB. HekoTopble Topoa cBa3aHbl
JIOpOTaMU TakK, UTo JIIobast J0pora coeauHsieT POBHO JIBA TOPO/Ia, U OT JIFOOOTO FOpoia 0 JTF0O0r0 APYroro
MOZKHO J1I0OpaThcs 110 goporam. [Ipu 3rom, 4To0bI HOTIACTH W3 OHOM CTOJIMIIHI B JIPYTYIO, HY?KHO [IPOEXaTh
ne mernee 200 gopor. [dokakute, uTo Ha mianere menbine 100 cTosuir.

3. Crenenb KaxkJ0# BepmuHbl CBsA3HOrO rpada ne npespocxoaur d. ITokazkure, 4TO €ro BepIIMHbI
MOYKHO MOKPACUTh B d? + d + 1 mBer Tak, 4To JI00BIe IBEe BEePHIMHBI, COeJINHEHHbIe PeOPOM, OKAZKYTCsS
MOKPAIIeHbl B Pa3Hble IBeTa.
a+1 b+1

b * a

4. HarypaJsbubie uncia a u b takue, 910 49uC/I0 sapjsgercsd 1ejbiM. Jlokaxkure, 410

(a,b) < va+b.
5. Buyrpu tpeyronpanka ABC B3gra touka K takas, uro ZABK = ZACK. E nu F' — ocHoBanus

MePIeHINKYISIpPOB, ONyImeHHbX u3 Toukun K Ha cropousl AB u AC, M — cepeamna croponst BC.

Hoxkaxure, uro ME = MF.

a?+ b —c? a?+ - b
2ab 2ac

paBHa enuHHUIE. J[oKaxkuTe, YTO U3 TpeX JaHHLIX ApoOeil aBe paBHBI 1, a ogHa paBHa —1.

6. Ilpo BemecrBennbie 4ncia a, b U ¢ W3BECTHO, 9TO CyMMma, Jpobeit
b2 4 2 — g2
2bc

7. Ha kosbiesoii jiopore posuo 2007 cserodopoB. Kaxk/iyilo MUHYTY OHU MEHSIOT CBOW CUI'HAJIBI 110

n

CJIeIYIOIIEMY MPABUIY: €CJIA B IIPEJIbI Iy IIHil MOMEHT Y CBeTO(DOPOB, COCETHUX C TAHHBIM, TOPSAT CUTHAJIBI
PA3HBIX [IBETOB, TO HA HEM 3arOPAeTCsl CUTHAJ TPEThero IBeTa, a €CJIM 3TU CUTHAJIBI OBLIN OJHOTO I[BETa,
TO Ha HEM 3aropaeTcs CUTHAJ TOTO Ke IBeTa. B HeKOTOPBI MOMEHT BpeMeHH Yy BceX CBEeTO(hOPOB rope/in
TOJTbKO KPACHBIE WJTH 3eJIeHbIe CHTHAJIBL. MOXKeT JI MOy YUThCs, 9TO Yepe3 HEKOTOPOe BPeMsI BCe CUTHAJTDI
Oy/IyT KeJaTbiMu?!

8. Tpeyronbuuk ABC — pasaocroponnmii. Haiigure reomerpudeckoe mecto Todek M Takux, 9TO
MA=MB+ MC.
9. HaiianTe Bce HaTypasbHble M, IPH KOTOPBIX p* = 23™ 4 22™ 1 1 ecam p — TpocToe 9uCIo.

10. B ps crosit 14 rHOMOB, Y KaxK/JI0TO He MeHee 5 opexoB. Kak/1ylo MUHYTY OJIMH U3 THOMOB MOZKET
epe/IaThb OpexX THOMY, CTOSIIIEMY CIIPaBa, eCJIu Y TOro 6oJibiie opexoB. Uepe3 HEKOTOpOe BpeMs BCe Opexu
coOpaJuch y oJHOTO THOMa. Kakoe HamMeHbIIIee YUC/I0 OPEeXOB MOIVIO OBITH Y THOMOB?

11. Ha kjieruaroii gocke 2007 x 2007 Boe UTrpaioT B CJAEAYIONLYIO UT'PY. X0/l COCTOUT B 3aKPallliBAHUH
8 eme He 3aKpAIICHHBIX KJIETOK, 00Pa3yIONINX CBSI3HOE MHOXKECTBO. [IpourppiBaer TOT, KTO HE MOYKET
caenath xoaa. Kro Beiurpaer npu npaBuibHol urpe? (CBS3HBIM HA3BIBAETCS TAKOE MHOYKECTBO KJIETOK,
9TO U3 JIO00H ero KJIeTKH MOYXKHO IMEePEeHTH 10 KJIETKAM TOT0 MHOZKECTBA, B JIIOOYIO JPYIYIO, MePexo/is
KaKJIblii pa3 B COCEJHIO0 110 CTOPOHE. )

19 wutonga

JIBynosbHBIE TPadbI



3an0. Ha cnaprakua/ie MpoBOAUINCH COPEBHOBAHUS 10 IATH BugaM cropra. Kaxiprit n3 30 cemu-
KJIACCHUKOB IIPUHSLT YIaCTHe B COPEBHOBAHUSIX JTHOO 110 OJHOMY, JIKOO IT0 TPEM BHaM CIIOPTA, a B KaxKJIOM
13 BHUJIOB YHCJIO TIPUHUMABIINX yaacTue 06110 15 mwin 25. JlokaxKkuTe, 9T0 TaKOro OBITH HE MOLIO.

Omnp. I'pad mHazbiBaeTcst 06ydoAbHBIM, €CIH €r0 BEPIINHBI MOKHO PACKPACUTh B JIBa IBETa TakK, YTO
He OyzeT pedep ¢ KOHIIAMU OJWHAKOBOIO I[BETA.

Yupl. a) B asynonbH0oM rpade cyMMbl cTeneHeil BepiiH KazK/I0r0 IBeTa PABHBL MeK1y (328 MeJIKUM
uCKoUeHneM! ).
6) Ecam B aBy1oipHOM rpade creneHn Bcex BEPIMH OJUHAKOBBI, TO BEPIITHH KazKJI0I0O IIBETA MOPOBHY

(3a MesKuUM HCKIOYeHneM!).

Bagl. OKpyKHOCTH HEe TPOXOIUT Yepe3 BepIIuHbl (HeBIMYKI0r0) 2007-yroJpHIKA U HE KACAETCsI €ro
cTOpOH. MoKeT Jin OHa Tepecedb BCe CTOPOHBI POBHO IO OJTHOMY pas3y’

3an2. Ha maxmarHoii JI0CKe CTOUT HECKOJIbKO KoHeil. Kaxk bt KoHb Ha 0ejiom 1moJjie Ober 3 KoHs, a
KazKJIplil KOHb Ha, YepHOM 1oJjie 6ber 4 kousi. /lokaxkurte, 4To 0obIee YMCI0 KOHEH KpaTHO CEeMU.

Yup2. B asynonpaoM rpade HET NHUKJIOB HEYETHON JTHHBEI.
Yup3. Korna mepeBo sBisgeTcs IBYI0IbHBIM Tpadom?

Teopema (kpurepuii aBymoasHOcTH rpada). ['pad — ABypo/bHbI <= B HEM HET IUKJIOB

HEYETHON JJINHBI.

Vup4. a) Kakoe nanbosbiiee qucio pebep Moxer ObITh B JABYI0JIbHOM Tpade ¢ n GeqbiMu U m
yepubiMu BepuuHamu? 6) Kakoe mauGosbiinee unciao pebep MOkKeT ObITh B JBYIOJTbHOM Tpade: ¢ 2n
BepiuHamu; ¢ 2n + 1 Bepuinnoii?

3aga4an

1. B npssMoyro/ibHO# TabJiuie HEKOTOPhIe KJIETKH OTMEeYeHbl 3Be3/109Koil. VI3BecTHO, 9TO 1151 J1I000i
OTMEUYEHHO! KJIETKH YHCJIO 3Be3/I09EK B ee CTOJIOe paBHO UHCIY 3Be3/I09eK B ee cTpoke. JlokazxkuTe, 4TO
YUCTIO CTOJOIOB, B KOTOPBIX €CTh XOTd OBl OHA 3Be310YKa, PABHO YHCJIY CTPOK, B KOTOPBIX €CTh XOTSI
OBl OHA 3BE3J0YKA.

2. ¥V kyba orMevYeHbl BEPHIUHbI M IEHTPHI I'PaHeil, a TakKe MPOBEJIEHbI JIMAarOHaJIM BCEX TDaHEil.
MoxKHO JTi 110 OTpe3KaM ITUX JuaroHaseil o6oWTH Bce OTMEUYEHHbIE TOYKHU, [OOBIBAB B KarKJIOil U3 HUX
POBHO TI0 OJTHOMY pa3y”?

3. Kaxiag napa jeiyraroB napJ/jamMenTa Jubo JipyKut, jubo Bpaxiyer. [Ipu srom neykocHute ib-
HO cobJitojtatorcs npasuiia: ‘Ipyr moero jipyra — moit apyr’, ‘Bpar moero Bpara — moit japyr’, ‘pyr
Moero Bpara — Moit Bpar’. lI3sectro, uTo B napsamenTe 50 jemyTaToB, U KayKIblil MOC/Ia/I MPUBETCTBEH-
Hble OTKPBITKH BCeM CBOUM JIPY3bsSM WM FHEBHBIE TOCTAHUSI — CBOUM BparaM. Kakoe HamMeHbIlee 9HCJIO
OTKPBLITOK U KaKoe HambOJIbIIIee YHCI0 IMOCTAHII MOIJIO OBITH OTIPABICHO?

4. B cBs13HOM JIBY/10/1bHOM Tpadpe cremenn Bcex Bepuind pasubl k£ > 1. Jlokaxkure, 94T0 pu yaajieHAN
Jiroboro pebpa rpad mo-mpeskHeMy OCTaHeTCsI CBSI3HBIM. PaHee MbI BHJEIN, YTO JJI MPOU3BOJIHHOTO
rpada 3T0 MOKeT ObITH HeBEPHBIM.

5. HeckombKO paBHOCTOPOHHHX TPEYTOJBLHUKOB Ha IJIOCKOCTH He IepeKpbiBaforcsd. JlokaxKkuTe, UTO
MO>KHO PaCKPaCHUTh UX B J[Ba I[BETA TAK, YTOObI TPEYIOJbHUKH C OOIIUM OTPE3KOM I'PAHUIIbI ObLIM PA3HOI'O
IBETA.

T 6. B cTpoky Bbimucano 11 mesbix wuces. [ljas jo60it rpynibl MOAPS WIYIIUX YHCE TMOJACIYNTaHA

ee cymMMa (IPPYIIBL U3 OJHOTO YUCJIA TOXKE YIUTHIBAIUCDH). Kakoe HAMGO/IbIIEe KOTHIECTBO CYMM MOLJIO
OKa3aThCd HEUYETHLIMU'

10 mong



CuacTinBble OMJIETDI

Onpegenenune. bujer ¢ mecrtu3naaasiM Homepom oT 000000 10 999999 HazbBIBaETCS CYACMAUCHIM,
€CJIM CyMMa ero ImepBbIX Tpex Iudp paBHA CyMMe HOCJIeTHUX TpexX Mmudp.

Yupl. He cunras KCB nokaxkure, aro:

a) KCB ue 6oee 100000;

6) KCB uerHo;

B) CyMMa HOMEPOB BCEX CYACT/IMBBIX OHJIETOB JIEJIUTCS HA HECUYACTIIMBOE YHCJI0 13, a TaKzKe Ha ¢9acT-
JIMBOE YUCJIO 7.

Ob6o3HaveHne. a; — KOJUIECTBO TPEX3HAYHBIX HOMEPOB ¢ cyMMOoii nudp k.

Yup2. Jlokaxure, uto a) KCB ¢ cymmoii mudp 2k pasHo a2;

6) KCB pasuo a 4+ a3 + -+ - + a3y;

B) ap = Qo7_;

r) KCB pasuo 2(a2 + a? + - - - + a?;).

Onpenenenune. PaccMOTpuM Bce TPOKE HEOTPUIIATETBHBIX MEIBIX YUCEJT, YAOBIETBOPIIONINX yPaB-
vennio r + y + 2z = k. Hazosem napywenuem curyanuio, korjga , y uan z odosbire 9. Hazosem Tpoiiky
Topowetli, ecJiM B Hell HeT HAPYMIEHWH W N.A0X0U B TPOTUBHOM CJIydae.

Yup3. a) Haitnure ao, .. ., ag.

6) Haitnure xommdaecTBo maoxux Tpoek juist k = 10 u k = 11.

B) Jokaxkure, aro npu 10 < k < 19 KOJMYECTBO TJIOXUX TPOEK PABHO 3Gk—10-

r) Haiigure ao, ..., a3.

Bagaua 1. Haiiqnre KCB u BbisicHuTe, KaKOBa ‘TPUMEDPHO BEPOSITHOCTH MOJIYYUTH CUACTIUBBIi
ouIer.

Yup4. /lokaxkure, uro KCB paBHO KO/JIMYecTBY HIeCTH3HAYHBIX HOMEPOB ¢ cyMMOil 1iudp 27.

Omnpenenenne. AHAJIOIMYHO ONPEEsieM TEPMUH HAPYyUweHue /st PeleHuil ypaBuenus ri + o +
133+£E4—|—J,‘5—|—£L‘6 :27

Yupb5. Jlokaxure, uro a) KCB< Chy;

6) KOJMYECTBO MJIOXMX MIECTePOK ¢ HapylleHueM Ha (PUKCHPOBAHHOM MecTe paBHO Cdy;

I') KOJIMYEeCTBO ILIOXUX IIeCTePOK ¢ JAByMs HapylIeHHAMH B JaHHLIX MecTaX paBHO C7,.

Bagaua 2. Haiignre KCB u BeisicHuTe, KaKOBa ‘TPUMEPHO BEPOSITHOCTH MOJIYYUTH CUACTIUBBIi

onJer.

g caMoCTOdATeJIbHOTO pelleHns

1. Bujier Ha3bIBAECTCH CYNEPCUACNAUGHLM, €CTU OH CYACTJIMBBIE U cyMMa IMMP HA YEeTHBIX MecTax
paBHa cymme nudp HA HEIETHBIX MeCTax. demMy paBHO KOJIMYECTBO CYNEPCUYACTIMBBIX OMIETOB?

2. HaiiiuTe KOTM4ecTBO BOCObMHU3HAUHBIX CUACTIUBBIX OUJIETOB.

20 wuwong

®opmysa Jiijiepa 4 NJaaHaAPHBIX rpadoB



Obcyxkaenne. YUrto takoe mianapubiii rpad? Yro Takoe rpanb? DMIUpHIECKHUT BBIBOJ, (DOPMYJIbI
Ditnepa.

Popmyna Ditaepa. Ha miockocru uzobpazken csa3ubiii rpad (¢ neriasiMmu n KpaTHbiMU pebpamul!)
¢ B sepmmuavu u P pebpamvu, paszbuBatomuii miockocts Ha [ obmacreii(rpaneit). Torqa B — P+ = 2.

CaeacrBue. Yucio rpameii [ He 3aBucut or cuocoba pucoBanus rpada Ha ILTOCKOCTH.

Jlanee paccmarpuBaeM rpadbl 0e3 meTesib 1 KpaTHLIX pedep, HO, BO3MOXKHO, HECBA3HEIE.

Bameuanue. B npousBoibHOM rpade pebpa MOXKHO CYATATh MO BepIidHAM (H TOTIA YIBOGHHOE
quCI0 pebep paBHO CyMMe CTeleHeil BepinuH). A B maHapHoM Tpade HOSBISETCS JonoAHUmMensbHas
603MOIHCHOCTL PEOPA CYUTATH 110 I'PAHAM (M TOIJIA YIABOCHHOE YHCJIO pebep PABHO CyMMe CTOPOH IpaHeit,

3a HEKOTOPbIMU I/ICKJHO‘IGHI/IHMI/I) .

Banl. B kBagpare ormerwau 10 Tovek (WIu 1 TOYEK), a 3aT€M COeIMHUIN UX U BEPIIUHLI KBaIpaTa
HeTepPeceKaoNIMACS OTPe3KaMU TaK, 9TO KBaJIpaT pa3bmicd HA TpeyroabHuKH. CKOTBKO MOJTYYUIOCH
TPEeyroJIbHUKOB?

Yupl. 2P > 31" (upu HEKOTOPBIX €CTECTBEHHBIX YCJIOBUSIX!).

VYup2. P < 3B — 6, B ToM gucse u st HecBsa3uoro rpada (HedopManbHblii ¢MBICT: B ILIAHAPHOM
rpace maso pebep).

Ban2. lokaxute, uro rpad K; He mianapen. Ilosydaercs jm Tak 1oKa3aTh HemjaaHaApHOCTH K337

Yup3. Eciiu B rpade HeT TpeyroJibHbIX I'paHeil, ToO HepaBeHCTBO U3 YIIP2 MOXKHO ycuiuTh. CaeaiiTe
s10. (Hedpopmasbhblii cMBICI: B TAKOM ITaHAPHOM rpade coBceM Masio pebep).

Ban3. Jdokaxure, 4to rpad K33 (Tpu JOMUKA W TPU KOJIOAIA) HE IJIAHADEH.

3aga4an

1. Kaxi0e pebpo noJinoro rpada na 11 Bepiunax packpacu/iu B CMHUE ujin KpacHbiit 1iser. Moryr

JIM U CUHWI, U KPACHBII rpadbl OKa3aThCs MIaHAPHBIMEI

2. HHTI/IYFOJH)HI/IK pa3pe3aH Ha HECKOJIbKO MHOI'OYI'OJIbHUKOB TaK, 9YTO BC€ CTOPOHLI IIATHYT'OJIbHHUKaA
OCTaJIUCh HEPpa3pe3aHHbIMU. ,ZLOK&)KI/ITG, 9TO €CJIA YUCJI0O MHOTOYTOJIbHUKOB HE€ MEHbIIE IIATH, TO B OAHOM

U3 HUX HAWJEeTCS yroJi, KOTOPbIil OoJibiie uin paBeH 72°.

3. B BBIIYK/IOM MHOIOIpAHHHKE BCE IPDAHH — MSATHYTOJbHUKHA WM IIECTUYTOJIbHUKH. B KaxK10il Bep-
muHe cxoaarcd 3 peopa. CKOTBKO BCEro MSITHYTOJIbHBIX I'paHeii”?
4. YV KaxKJ0ro MHOTOIPDAHHUKA HANLyTCs TPU I'PAHU C OJMHAKOBBIM YHCJIOM CTOpPOH. /loKakurte 310

U CpaBHUTE ¢ yIp2. U3 JucTouka ['padsl.

5. Ha mwiockocru napucosano n Todek. /[Boe 110 oyepe/iu COeJIMHAIOT UX JIMHUSAME TaK, 4TOObI JIMHUU
He nepecekanch. KTo He MOXKeT ¢jiesiath X0, TOT npourpas. KTo BeiurpsiBaeT npu npaBujibHON urpe?

20 wuwong

Teopema ®ajeca
S(ABCy)  AC,
S(ABC,y)  ACy

2. B rpeyrosbnukax A1 B1CT u A3 BsCs yribt A; u As paBHbL MM JIOLOJHLIOT APYL Apyra g0 180°.
S(AlBng) o AlBl . A1C'1

AQ(A‘)B‘)(/Y")\ o A‘)B‘) A4 A‘)(j‘)‘

1. Touku A, C u Cy nexar Ha omHONE npaMoil. Jokazkure, 94T0

JHokazkure, 94T0



3. /IBe nmapaJuienbHbIe MpsIMble BHICEKAIOT Ha CTOpOoHAX yria ¢ BepmuHoil O orpe3ku AjAs u By Bs.
OA; OA,

OB, OBy

Teopema ®@aseca. Tpu mapasienbHbIe IPAMbIE IEPECEKAIOT CTOPOHBI yIyia B Toukax A;, By, C n
A1By  AsBs

BCy ByCo

4. /Ipe mpsiMble BBICEKAIOT Ha CTOpOHAX yria ¢ BepmmHoil O orpesku AyAs m By Bs. llpu stom

OAl OBl - S(OAlBl>
= = k. a) ,ZLOK&)KI/ITG, YTO IIpAdMbI€ ITapaJiJieJIbHDI; 6) HauJuTe OTHOIIICHUE —  —— <.
S(0A;B,)

OA;, OB,
5. B tpeyrosibauke ABC nposesu menuany AM, a 3arem — 6uccekrpucst MK u M L noJiy4eHHbIX

Hokazxure, 4to a) rpeyroabuuku OAy By u O Ay By paBHoBeuky; 6)

As, By, (5 coorBercTBenHo. JlokaxKkure, 9T0

rpeyrosbHuKoB AM B u AMC' coorsercrBenno. Jlokaxkure, uro orpesku K L w BC napaJiiebHbI.
ab

6. Taubt orpe3ku JuH a, b u c. [TupKyneMm u JUHEHKOH MOCTpoiiTe OTPe30K JIUHBI — (nocmpoerue
c
YEMBEPMO20 NPONOPUUOHAADHOZO OMPEIKQ).

7. Touka A jexkuT Ha OJHON M3 JABYX MapaJlIeJbHBIX NMPSIMBIX, a Touka B — Ha japyroii. Haiijgure
reoMeTpUIecKoe MeCTO cepeH oTpe3koB AB.

8. Buyrpu Bbinykjioro derbipexyroibanka ABCD ormedenst Touku Ay, By, Ci; u D; Tak, 9410 TOY-
ka A gaBasierca cepeaunoii orpeska ABp, Touka B; aBisierca cepeaunoii orpeska BCY, rouka Cf sB-
Jserca cepeaunoit orpeska C'Dq, u Touka Dy gBiagercda cepeanHoil orpeska DA;. Haiinure orHomenne

S(Al Bl Cl D1>
S(ABCD)
9. aubl yron ABC u touka M Buyrpu Hero. ITocrpoiiTe OKpyKHOCTD, KACAIOLLYIOCS CTOPOH yIJla U

IJIOIIA e

POXO/IAILYI0 Yepe3 Touky M.

10. a) Haiigure reoMeTpruieckoe MeCTO YETBEPTBHIX BEPIIUH KBAJIPATOB, Y KOTOPHIX TPU BEPIIHHbI
JIeYKAT HAa CTOPOHAX JIAHHOTO YIJIA.

6) Brimimure KBaapar B JaHHBI TPEYTOJBHUK TAK, YTOOBI JBe BEPITHHBI KBaJIpaTa MONai Ha JaAHHYO
CTOPOHY.

11. Ha cropore AB tpeyrosbauka ABC cupur )kyk Kupronra. OH HauuHaeT 1MOI3TH TTapasiiebHO
cropore BC' 5o cropount AC, 3arem napaJuienbHo cropone AB o croponb BC, 3areM mapaJiieibHO
cropore AC' 1o cropousl AB, u Tak nasee. /lokaxkure, 9T0O 4epe3 HECKOJIbKO IMaroB Kupromia BepHeTcs
B HCXOJHYIO TOUKY, W HaiiuTe, CKOJBKO IIArOB eMy Ha 9TO TMOTpebyercst (OTBET MOXKET 3aBHCETh OT
HCXOJIHOIO T10JI0KeHus! Kyka Ha AB).

12. Ha orpeske AB B3gara Touka C. [Ipsgmas, npoxongmas depe3 Touky C, mepecekaer OKpyKHOCTH
¢ muamerpamu AC' u BC' B Toukax K u L, a TakzKe OKpYKHOCTE ¢ qguamerpoMm AB — B toukax M u N.
Hoxkaxwure, utro KM = LN.

21 wuwona

Packpacku kapt

OGcyxkaenne. Uro takoe kapra Ha miockoct (cdepe) n Kak eii comocraButh rpad. [Tpasuibabie
packpacku KapT u rpados.

1. a) Jlokazkure, 910 B JIIOOOM IJIAaHAPHOM Trpade ecTh BepiimHa creneHn < 5.
6) Jokazkure, 9410 Ha JIOOOH KapTe HaiifeTcst crpana, y KOTOpoii He GoJiee IATH coceeii.

2. Jlokaxkure, 4T0 JIIOOYIO KAPTy MOYXKHO IPABUJIbHO PACKPACUTh B MIECTH IBETOB.

3. /lokazkuTe, 9YTO HeJIb3sl HAPUCOBATH KAPTY M3 MATH CTPAH TaK, YTOObI KarK/as CTpaHa IpaHUYMIA
C KaKJIOM.

4. Jlokaxkure, 9T0 JIIOOYIO KapTy MOYKHO ITPABUJIbHO PACKPACUTDH B MATH IBETOB.



g caMoCTOodATeJIbHOTO pelleHns
5. Kapra takoBa, 4T0 M3 JIIOOBIX JBYX I'PDAHUYHBIX CTPAH XOTs ObI OJHA SIBJISETCS TPEYTOJHHUKOM.
JlokazkuTe, 9TO 3Ty KapTy MOKHO MPaBUJIbHO PACKPACUTh B 4 1BeTa.

6. Bepno s, 9To s1100y10 KapTy U3 KBaJIPATOB MOYKHO IIPABUIBHO PACKPACHTH B TPH IBeTa’

7. (Kpurepuii packpacku B ABa nsera) Ha miockoctu 6e3 camonepecedenuii n306pazkeH CB3HbII
rpad, crenenu Bcex BEpIIMH KOTOPOTO YeTHbI. /loKazKuTe, 4T0 ero rpaHu MOXKHO ITPABUJIBHO PACKPACUTh
B jaBa 1Bera. HaoGopor, ecanm rpadu ¢BA3HOTO rpada MOXKHO MPaBUIBHO PACKPACHTh B JBa IIBETa, TO B
KazKJI0# BEPIIUHE CXOJIUTCS YeTHOE YUC/I0 pedbep, ObITh MOXKET 3a UCKII0UYEeHHeM BEePIIUH BHEIITHEe IpaHu.

Sajgada 1jig 6e31eIbHUKOB

8. bysem paccmarpuBarh KapThl He Ha cdepe, a Ha Tope. I3BecTtHo, 4T0 Ha TOpE JIIOOYIO KapTy
MOKHO PACKpPacHTh B CEMb I[BETOB, M YHCJIO CEMb YMEHBIIUTH HeJib3sd. 10 ecTh Ha TOpe ‘pob/ieMa ceMu
KpacoK’ pelleHa.

a) [ne mokazarenberBo st cdepbl 0 packpacke B 5 (win 6) BETOB He MPOXOIUT JJist Topa?

6) [IpuBeguTe MpUMEP KAPTHI HA TOPE, KOTPYIO HETb3sl MPABUIBHO PACKPACUTD B IECTDH [BETOB.

21 wmonsa
3agaum Ha OBUKEHUE
1. IIpu Kakux 3HAUYEHHAX MapaMerpa a ypaBHeHue |r — 1| — |x — 3| = a uMeer GECKOHEYHO MHOIO

perreHuii?

2. I'pacdukn auneitnbix pyurmuit y = kyx+by, y = kex +bo, y = ksx+bs, y = kyx+ by orpanmausaior
HA KOOP/IMHATHOI ILJTOCKOCTH HMapaJIIeIOrPaMM, BHYTPH KOTOPOIO JIEXKUT HAYaI0 KoopauHatT. lI3BecTHO,
9TO HHU OJAMH U3 rpadUKOB He MapaJsuiened ocu adciucc. Jlokazkure, aro kikoksks > 0 u bibobsby > 0.

3. DuiekTpuuky U3 ropoja A B ropox B ornpasisitorest B Hadase Kaxkaoro daca (B 6.00, 7.00 u T.1.,
10 23.00), uz B B A — B cepepune kaxmoro daca (B 6.30, 7.30 u 1.1., 10 23.30). Ilyts u3 A B B, Kak u
n3 b B A, Kaxkaas s71eKTpudKa IpoxoauT 3a 3 daca. CKOMBKO 3MeKTpuUek, uaynmux u3 b B A, BcTperur
mo nytu B b smexkTpuuka, Beimeamag u3 A B 12.007

4. lng naBcTpedy TpaMBasM, IEIMIeX0/l BCTpedas UX KaK/ble D MUHYT, UJId B OJHY C HIMU CTOPOHY —
kaxkple 7. Kak wacro o Oyger ux BeTpedaTh, crosg Ha Mecre? (TpaMBanm JBUKYTCS € TOCTOSHHON
CKOPOCTBIO U € OJIMHAKOBBIME MHTepBagamMu. CKOPOCTD MElexo/ia TaKzKe MOCTOsTHHA. )

5. JIBa mermrexo/ia BBIILIH HABCTPETy APYT JAPYTry OJHOBpeMeHHO u3 IMyHKTOB A n B. Kaxk bt n3 HEX
UJeT ¢ MOCTOAHHOU CKOPOCTBIO, W OIS /0 KOHIA JOPOrd, MoBopadnBaeT obparHo. [lepBblit pa3 oHn
BCTPETU/IUCH Yepe3 4ac Moc/Ie Hada/ia JBuzKenus. Korjga OHu BCTPETSTCS BO BTOPOH pa3?

6. Cuyckasch B Merpo, llera u Bacsa Oexkanum mo jaBuzkyiemycs 3ckKajatopy. Bacs, moka Oexka,
nacuntan 60 crymenek. [lers 6exan Basoe ObicTpee Bacu n macuntan 90 crynenek. CKOTBKO CTymeHEK

HacuuTaI Obl KazKJIblil U3 HUX, cOerast 1Mo HEMOIBUKHOMY 3CKAJIATOPY !

7. Tlo y3KOMy KaHaJy ¢ HOCTOSIHHON CKOPOCTBIO IUTbIBeT Oapzka. Kamuran xomut mo Heii (Toxke ¢
MOCTOSIHHOM CKOPOCTBIO) OT HOCA K KOpMe U 00paTHO. V3BeCTHO, UTO MPOEKNUs KaluTaHa Ha Geper
KaHaJ/la 10ObIBaeT B Kax/10il Touke OGepera poBHO Tpu pasa. Haiijure orHollenue ckopoctTeil OapKu u

KalluTaHa.

8. B nmarugecarumerpoBoM Oacceiiiie TpeHHPYIOTCs ABa ILI0BIHA. OHI CTApTYIOT OJHOBPEMEHHO C OJI-
HOTI'O 60pTI/IKa " IJIBIBYT 11O COCEHUM JOPOzKKaM C IIOCTOAHHBIMU, HO Pa3/INYHBIMU CKOPOCTAMMU. J_—LOHIIBIB
710 OOpTHKa, MJIOBEI, HeMeIIeHHO MOBOPAYMBAET U ILIBIBET HA3aJl, a MPOIJIBIB KUJIOMETD — 3aKAHINBAELT
TPEHUPOBKY M YXOJUT B pa3jeBajky. lI3BecTHo, 4TO 3a BpeMs TPEHUPOBKH ILJIOBIIBI BCTpeYaIuch 13 pa3
(eciu OJIMH ILIOBEIN IOTHAJ JIPYTOTO — 3TO TOXKE BCTPeYa; MOMEHT CTapTa BCTpedell He cauTaercs). Bo
CKOJIBKO pa3 ,,0bICTPRII" ILTOBeI ILIBIBET OBICTpee ,Meamennoro? Haiinure Bce BO3MOXKHOCTH.



22 uwond

ITudaroposs! Tpoiikn n panumoHAJIbHBbIE
InapaMeTpu3alnnm

Ha 3anstun obcykja/mch napaMeTpu3alun KPUBLIX U PENIajuch 3a/a4u, uX ucnoJib3yiomnue. B qact-

HOCTHU, OBLIIM OMUCAHBI BCE MU(pAropoOBbI TPOUKH.

24 wuwong

3aKJaouuTeabHad oJIMMIINAa1a
JOBBIBO/]

1. Baca xkynunt B Kuocke Jamimu ,,/lomupak® u ,,PoaTon®, Bcero mecars nadek. Ecim ObI Bce necaThb
nadex ObLiu ,Posuironamu’, T0 OH 3al1aTu Obl HA JIeBATH PyO/ieil MeHbIle, a ecjid Obl BCe HAYKH ObLIN
JdomupakaMu, To Ha ABaanaTh oauH pyo/b Oosibire. Ha ckoabko pyOiieit mauka ,,Jlomupaka‘ mopozxe,
qeM madvka ,,Posarona’?

2. Ha noJsike crogr 100 kaur no 6ejioif 1 4epHoit Maruu, NpuyeM HUKaKHe JIBe KHUT'U 110 OeJ10if Maruu
He cToAT vepe3 13 KHUD (T.e. MeXkKy HUMHU He crouT poBHO 13 kuur). Kakoe nHanbosbliee KOJIMIECTBO
KHUT 110 0eJI0if Marum MOTJIO CTOATH Ha MOJIKe?

3. Ha croponax AB u AC rpeyroabuuka ABC ormedennt Touku M u N cOOTBETCTBEHHO TaK, YTO
BM = MN = NC'. Oxka3zajock, ato duccektpucsl yriioB BMN u M NC nepecekaioTcsi B TOUKe, Ji€yKa-
meit Ha cropoue BC'. okazxkutre, uro LA = 60°.

4. Ectp Tabsauma 8 X 8 u Kaprouku ¢ ducjaamu or 1 g0 64. JIBoe UTpOKOB 110 odYepen KJIaILyT IO
OJTHO¥ KapTo4uKe Ha CBOOOIHBIE KAeTKN TabguIbl. Korga Bce KAPTOYKU Pa3JIOyKeHbI, NTPOKNA OTMeYaioT B
KazKJOM CTOJIOIe HAamMeHbIIIee YHC/I0 U HAXOJAT CYMMY BCeX OTMEYeHHBLIX uuces. Eciu sra cymma der-
Ha — BBIMI'PLIBAET MEPBBIil UTPOK, a €CJIU HeUeTHa — BTOpOil. JloKazkuTe, 9To BTOPOil CMOYKET BHIUTPATH

HE3aBUCUMO OT UI'Dbl COIIEPpHHUKA.

5. B pax croar 2007 rupb, Ipu 3TOM MacChl JIIOOBIX COCEHUX I'Hpb OTJHYa0TCa Ha 1 rpamm. /loka-
JKHATE, 9TO MOXKHO yOpaTh OIHY U3 THPbh W PA3JIOKUTH OCTABIINECS T'MpU Ha JBe YAl BECOB TaK, UTO
Bechbl Oy/IyT B paBHOBECHH.

BriBOA

6. Touka F — cepenuna cropount AD xBagpata ABC'D, DF — Breicota tpeyronbauka DEC. Jloka-
JKUTE, 4TO JIMHA OoTpe3ka BF paBHa cTopoHe KBaJpara.

7. HaTypaspHble 9nciaa m 1 n TakoBbl, 9To m2 +n?+m geautca na mn. JloKazKuTe, 9T0 M ABAAETCA
KBaJIpaTOM HATYpPAJbHOI'O YHCJIA.

8. B HeKOTOpOM rocyrapcTBe HEKOTOPBIE TOPO/Ia COeNHEHBI JoporaMu. /I nHa KaxK10it T0poru MeHb-
e 500 kumomeTpoB. I3 1106010 ropojia MoKHO IIpoexaTh B 000 Ipyroii Topo, NpojesaB Iy Th MeHbIIe
500 kM (10 OHOMN WM HECKOJIBKUM Joporam). OJHYy U3 JOPOT 3aKPBLIM HA PEMOHT, HO MO-IIPEKHEMY U3

JIFOOOTO rOPoJIa MOZKHO IIpoexXaTh B JiI000i#t Apyroit. /lokaxkure, 4T0 3TO MOXKHO CJeJ1aTh, [IPOEXaB MEHbIIIe
1500 &wm.



IIporpamma 3auera

Teopusi umces. Ilpocreiimue cpoiicTBa cpaBHenuii mo moxymo. Anroput™m EBkmma. Haxoxnenme
HO/I npu momomu anropurma Epkianma. Teopema o aumneiitnom pasioxkenun HOJI. Ob6mas dhopmysia
JUIs peltenus JuHeitnoro auodganrosoro ypasnenus. Ocunoaas TeopeMa apudmeruku. Ee sxBubajent-
HOCTh YTBEPKIECHUIO O JIEJIMMOCTH TIPOU3BeIeHnst Ha pocToe ducio. Jokazarenncro OTA (¢ momoripo
anropurma EBkimia). Ceass mexkay HOJ u HOK. Teopema ®@epma, Bropoe (rpad yMHOXKeHHIE) U Tpe-
The (MepecTaHoBKA OCTATKOB) JoKazaTeabcrBa. Teopema Buibcona. Onucanne mudaropoBbiXx TPOEK ¢
HOMOIILI0 PALMOHAJBHON apaMeTPU3aLUKU OKPYKHOCTH.

Kombunaropuka. bunomuanbubie KoaddunuenTsl n ux cBoiictBa. Tpeyroibauk [Tackana. Komon-
HATOPHbBIE JIOKA3ATE/ILCTBA TOXK/IECTB ¢ DMHOMUAIbHbIMU KO3 dunuentamu. Popmysia mapoB u 1Hepero-
POJIOK Ha HPsIMOi U Ha OKpyzKHOCTH (1m0 jaBe mrykn). Burnom Heiorona. [Teppoe (6uHoMuaibHOE) j10Ka-
3aTesibcTBO TeopeMmbl Pepma. Borauciaenne cymMmMm OMHOMHUAJIBHBIX KOIMDMUIUEHTOB ¢ MOMOIIHI0O OMHOMA
Hobrorona. CuactimBbie GIIETH, HOACYET UX KOJIHIeCTBa ABYMs criocobamu. YerBeproe (KOMOMHATOPHOE )
JIOKa3aTeIbcTBO TeopeMbl Pepma,

I'padbi. Kommnonenra csasnoctu rpada, moct. Teopema o cg3noctu Jubo rpada, Jubo ABOHCTBEH-
Horo rpada. JlepeBbs. IKBUBAJIEHTHOCTDb IATH OIIpeeseHuii gjepesa. CylnecTBoBaHUE OCTOBHOIO JIepeBa
B cBa3HOM rpade. JIBymombHbIEe Tpadbl, KpUTepuii ABYI0TbHOCTH. MaKkcuMaabHOEe KOJTHYIeCTBO pebep B
nByaosbHOM rpade ¢ k Bepmumunavu. Qopmysia Ditiepa s mwraHapabix rpagos, ee cieacrsus. Hera-
HapHOCTE rpados K5 n K3 3. Packpacka kKapT Ha MJIOCKOCTH B NATH I[BETOB.

TFeomerpusi. Ocnosubie 'MT (Guccekrpuca, cepejuHHbINH MEPHEHJAUKYJISAD) U ONEPAIUE HAJ| HH-
mu (obbenuHenue, repecedenue, pasHocts). CyliecrBoBaHne BIMCAHHOI, ONMUCAHHON W BHEBIHCAHHBIX
OKPYKHOCTEll TpeyroJibHuKa, uX eJuHcTBeHHOCTh. [Liomasas. [Liomans Tpeyroabuuka, Tparemnuu, ma-
pasutesorpamMmMa. OTHOIIEHTEe OTPE3KOB, HA KOTOpPbIe OMCCEKTpHUca JeJTUT CTOPOHLI. /[oKa3aTeabcTBO TO-
ro, YTO MeJNAHBl TPEYTOJbHUKA MepeceKaloTcs B OIHOM TouKe, ¢ momottbio ['MT. HerBepThlit mpu3Hak
pasencTBa TpeyroyibHUKOB. Onucanue 'MT, u3 koropbix 60KOBbIE CTOPOHBI PABHOOEIPEHHOIO TPEYTOJIb-
HUKA BHJIHBI 1I0JI PABHBIME yryiaMu. Teopema O BIHUCAHHOM yTIJjie W ee cjiejicTBus. Yiu Hebypaniku.
JleMma o Tpe3yOre, KpuTepuii BOUCAHHOCTH YeTHIPEXYTOJIbHUKA. JleMMa 0 TpHAHTYISAIUH MHOTOYTOJb-
HHUKa. PaBHOCOCTaBIEHHOCTh M paBHOAOHOJIHAEMOCTh. Teopema boiigu-I'epBuna. PaBHOZOIOTHAEMOCTD
PAaBHOBEJIMKUX MHOTOYTOJBHUKOB. Teopema @Pajeca, moCTpoeHUEe YeTBEPTOrO MPOMOPIHOHAJIBHOTO OT-
pe3kKa. 3aMOIeHne IJIOCKOCTH MPOU3BOJIBHBIM 4YeTHIPEXYTOJbHUKOM. [IpuMeHnenne K penreHuio 3aj1ad.
['pacduk nuneiinoit pynxmmm.






