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BBenenmne.

B sToit KHUTe cobpaHbl cepuu 33424, TpeIIaraBIIiecs YIalnMcs 00bId-
HBIX TPYTIT MapaJsienn [ Kiaacca Jlerreit MHorompeMeTHOM MTKOJIHI.

g ymobcTBa pabOThl ¢ KHUTONW Mbl YIOPSAJIOUNIA CEPUM 10 TEMaM.
Y KakJ0il cepun ocTaaach yKazaHa JaTa, TaK YTO JOOOIBITCTBYIOIMIEMY
YUTATEJII0 He COCTABUT TPYJIa BOCCTAHOBUTH XPOHOJIOTUYECKUI MTOPIAIOK.

Mper BeIpaskaeMm 6J1arogapHOCThb IeTAM, ¢ KOTOPBIMI Mbl paboTaIH, TIpe-
nojaBaTesiaM rpynmnbl [Ipodu Harreit mapasienn, 6e3 MOMOIIN KOTOPBIX
9Ta KHIKKA He IMOJTydmiIach Obl, a Tak:Ke Beeil JleTneit MuoronpemmeTHOit
[IIkome.
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I'maBa 1

I'eomerpust obIasd.

1 KacareapHadg. b mroJid.

Teopema 1. OTpeskn KacaTeJbHBIX K OKPYYKHOCTHU, TPOBEIEHHBIE N3
OIHOM TOYKU, PABHHI.

Teopema 2. CyMMBI TPOTUBOIEYKAIINX CTOPOH YETHIPEXYTOJIHLHIKA, OITH-
CAHHOI'O OKOJIO OKPY2KHOCTHU, PABHBI.

Omnopaag 3agada 1. [Ipaveie AB u AC' — kacarenbHble B TouKax B
n C' K OKpPY:KHOCTU C IeHTpoM B Touke (. Hepes npou3BOILHYI TOU-
Ky X ayru BC' mpoBeneHa KacaTeabHas K OKPYKHOCTH, TTePECEKAOIast
orpeskn AB n AC B Toukax M u P coorBercTBeHHO. JlOKaxKuTe, 4TO

nepuMmerp A AMP n Beqmmununa ZMORP we 3aBUCAT OT BBIOOpa TOUYKI
X.

Omnopnag 3agaua 2a. B A ABC' co croponamu a, b 1 ¢ BlicaHa OKpy K-
HOCTb, Kacatomasica cTopoHbl AB B Touke K. Haiitu qnuny orpeska AK.

OmnopHag 3aga4a 2b. Haittu pyimnny orpeska KacarenabHoit AK, ecian K
— TOYKAa KaCaHUsl BHEBIINCAHHON OKpyKHOCTHU co cToponoit AB A ABC.

1. Haiinure pagmyc OKpPyKHOCTH, BIHNCAHHOU B IPAMOYTOJBLHBIA Tpe-
YTOJIBHUK C KaTeTaMu a, b 1 TUITOTEeHY30i1 cC.

2. CTOpoHKI MATHUYTOJBLHUKA B MOpsSaKe obOxoma papHbI b, 6, 10, 7, 8.
IloxazaTh, 9TO B 9TOT HNATUYTOJHHIK HEJIb3d BINCATH OKPY>KHOCTb.

3. B gernipéxyroapunke ABCD AD = DC, AB =3, BC = 5. OKpyX-
HoctH, Bruucanueie B A ABD u A C'BD kacarorcs orpeska BD B Toukax
M un N coorBercTBenHo. Haiitu nmmny orpeska M N.

4. Buccekrpucol yriioB A, B u C Beinykjioro dersipéxyroybauka ABC D
nepecekaroTcs B oaHoit Touke. JIyau AB u DC mnepecekaroTcs B TOYKe
E, aayan BC' nu AD B touke F. Jloka:xuTe, 9T0 y HEBBITYKJIOTO YeThI-

péxyronbunka AECE cyMMbl JIJIMH TPOTHUBOIIOJIOYKHBIX CTOPOH PaBHEI.
5
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5. B uernipéxyronbauke ABC' D paciioyioyKeHbI IBe OKPYKHOCTH: ITepBast
OKpY»KHOCTb Kacaercs ctopon AB, BC' u AD, a Bropas — cropon BC,
CD u AD. Ha croponax BC' u AD B3sarel Touku F 1 F' cOOTBETCTBEH-
HO TaK, 94TO 0Tpe30K K F' Kacaercs: 00enx OKPY>KHOCTE, a IepuMeTp de-
Thipéxyroabanka ABEF na 2p 6ojbliie mepuMeTpa 9eThIPpEXYTroabHIKA
ECDEF. Haittu AB, ectu C'D = a.
6. B A ABC co croponamu a, b u ¢ #Ha cropone BC' oTMeueHa TOYKA
D Tak, uro okpykHocTH, Brucanaeie B A ABD u A AC'D, xacaworcs
orpeska AD B ommoit Touke. Haitu gauny orpeska BD.

3agadun AJs8 YeAMHEHHOTO Pa3MbINIJIEHUS.
7. Touxkn KacaHUs BIIMCAHHON M BHEBIMCAHHONI OKPYXKHOCTH CO CTOPO-
HOII TPeyTroJIbHIKA CUMMETPUYHBI OTHOCUTENBHO CEPEINHBI 3TOH CTOPO-
Hbl. JloKaxkuTe.
8. B maruyronbauk ABC DE BrnucaHa OKpy»KHOCTb, P — TouKa Kaca-
HUsI 9TOi oKpy2KHOCTH cToponbl BC. Haiimure minnay orpeska BP, ec-
JIN U3BECTHO, YTO JJINHBI BCEX CTOPOH IMATUYTOJIbHUKA — IIeble YnCIa,
AB=1,CD = 3.
9. B uernipéxyronbank ABC D M0XXHO BIHCaTh OKPY»KHOCTH. OKpyK-
HoctH, Brmcanuble B A ABD u A CBD umeror paanyckl R u r cooTBeT-
crBenHO. HaiiTu paccrosgnmne MexKay IeHTPpaMU 3TUX OKPYKHOCTE.
10. Otpesox C'H — BBICOTA NPsAMOYTOJBbHOrO Tpeyroiabanka A ABC),
MTpOBeIeHHasT U3 BEPIINHBI MPAMOTO yTuIa. /okasknuTe, 9T0 cymMMa paju-

ycoB oKpyxkHocTeil, Buucanubix B A ACH, AN BCH u A ABC, paBHa
CH.

2 T'eomerpudeckoe mecto Touek. IlocTtpoenus. 17 uroJis.

Hoeanvrvie uncmpymenmo.
e C TOMOIIBIO NIEATLHON JTUHEHKN Mbl MOYKEM:

— MPOBECTU TIPOU3BOJIbHYIO TIPAMYIO Ha IIJIOCKOCTH;

— TPOBECTU MPOU3BOJILHYIO MTPAMYIO MTPOXOILIIYI0 Yepes3 3a/laHHY IO
TOUKY;

— IIPOBECTHU TIPAMYIO Yepe3 JIBe 3aJlaHHble TOYKHU.

e C TIOMOIIBIO MIEATHBHOTO IUPKYJ/IsT MBI MOYKEM:
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— MPOBECTU OKPYKHOCTH TTPOU3BOJIBHOTO PAANyCa C TPOU3BOJIEHBIM
IIEHTPOM;

— MPOBECTU OKPYKHOCTH ITPOUBBOJILHOTO PAJINYCa, C 3aJaHHBIM I1€H-
TPOM;

— MPOBECTU OKPYZKHOCTDH 33JJaHHOTO PAJINyCa C IPOU3BOJIbHBIM I1E€H-
TPOM;

— MPOBECTU OKPY?KHOCTH 33JaHHOT'O PAJANYCa C 3aJaHHBIM [IEHTPOM.

IIpocmediwue nocmpoenus.:
® HA IMPAMOU OTJIOXKUTH OT JIAHHON TOYKU OTPE30K 3aJaHHON JIJINHBIL,

® OTJIOXKUTH OT JAHHOTO JIy4ya B JAHHYIO MOJIYIIJIOCKOCTh YT'OJI, PABHBIN
JTTAHHOMY YTULY;

® [IOCTPOUTb CEPEeUHHBIN TEPIEHINKYAAP K JAHHOMY OTPE3KY;
® DA3JIEJINTh JAHHBIA YTOJT TOTIOJIAM;

® I3 JIAHHOW TOYKU MPAMOIT BOCCTaAaBUTH MEPHEHANKYIAP K JTAHHON TTP4-
MO;

® I3 JIAHHOII TOYKU BHE MPAMOI OIYCTUTH Ha 3TY NPAMYIO HEPIEHU-
KYJTAP;

® [IOCTPOUTH TPEYTOJBbHUK II0 TPEM CTOPOHAM.

1. Hawmsr Toukn A u B. Haitaure reomerputeckoe mecto Touek (I'MT)
M Takmx, 9TO

a) AM > MB;

b) AM + MB = AB.
2. Haiimure I'MT, paBHOyZa/IeHHBEIX OT ABYX HAHHBLIX IIPAMBIX.
3. Haitaure I'MT, 13 KoTOpbIX JaHHBIT 0Tpe30oK AB BuaeH Mo NpsaMbIM
YTJIOM.
4. HaprcoBana OKpy»KHOCTL. LInpKymem n ImHeHKo mocTpoiiTe ee IIEHTP.
5. [TocTpoiiTe TpeyroabHUK 10 IBYM CTOPOHAM U MeJIaHe, TPOBeIeHHO
K TpeThbeil CTOPOHE.

3agauu AJs8 YeAMHEHHOTO Pa3MbINIJIEHUS.

6. [TocTpofiTe TpeyroIbHUK O JBYM CTOPOHAM W BBICOTE, TTPOBEIEHHOI
K TpeThbeil CTOPOHE.
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7. Jlana npsavasg u Touka A ma meit. BoccraBbre m3 Toukn A mepren-
IUKYIIp K JaHHOM TIpsIMoit, TpoBeisd He DoJjiee Tpex JIMHMIA (T.e. TPeThd
TPOBEJIeHHAS JIMHUST JIOJPKHA OBITH MCKOMBIM TIEPIIEHIUKYIISIPOM ).

8. Hamsr Toukn A u B. Haiiaure reomerpuieckoe mecto Touex (I'MT)
M Takux, ato Tpeyroiabuuk AM B paBHOOEIpEHHBII.

3 T'eomerpmyeckme HepaBeHCTBA — 1. 19 uroJis.
OcHoBHBIE PAKTHI:

e CBOIfCTBO JIOMAHOIT: cyMMa, JIJINH 3BEHbEB JII000 JIOMaHO# HEe MeHb-
e, YeM PacCTodHne MeXKIY ee KOHIAMU.

e Hepasencrro Tpeyronbauka: mjd aodbx Tpex Touek A, B u C' Ha
IIJIOCKOCTH BBIIOJHEHO HepaBeHcTBO: AB + BC > AC. Ilpuuewm,
AB + BC = AC Tornma n TOJBKO TOTJa, KOT/Ia TOYKa B JIexKuT Ha
orpeske AC.

e B j1r000M TpeyrosibHUKe JiF0basi CTOpoHA OO0JIbIIe MOV Pa3HOCTH
JIBYX JIPYTUX CTOPOH.

0. [JokakuTe yTBep:KaeHNe, 00paTHOEe HEPABEHCTBY TPEYTOJLHUKA: eCIN
JIJT TIOJIOXKATEIBHBIX YHUCeN a, b, ¢ BHITIOJTHEHBI HEPABEHCTBA:

a+b>ca+c>bub+c>a

TO CYIIECTBYET TPEYTrOJbHUK CO CTOPOHAMHU a, b, C.

1. BHYTpH BBIITYKJIOI0 YeTHIPEXYTOJBHIKA HANTH TOUKY, CYMMa PacCTO-
SIHUIT OT KOTOPO# 70 BEPIINH YeThIPEXYTOJIbHIKA HAUMEHbIIIAsI.
2. OJiuH TPEeyroJabHUK JIEXKUT BHYTPHU Apyroro. Jokaz3aTs, 9To IepUMETD
BHYTPEHHErO TPEYTOJIbHIKA MEHBINE TepUMeTpa BHEITHEr0: a) eCJIH TPe-
YTOJTBHUKE UMEIOT ODTIYI0 CTOPOHY U YyTOJT; b) ecin TpeyrobHUKI HMEOT
00TIHit YTOJT; ¢) eCIN TPEYTOIHHUKE UMEIOT 00TIYI0 CTOPOHY; d) B obImem
caydae.

3. a) Ilama wampapnisiercss u3 nyHkta A B myHKT B,
A HO II0 IIyTH OH XOYeT yCIIeThb UCKYIAaTbCs B peuke. Ka-
- KOl MapIIPYT eMy CJIeAyeT BhIOPATh, UTOOBI KAK MOYKHO

CKopee 100paThcs JI0 MyHKTa B7
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b) Bosx crnemut #Ha momons k Usany-Ilapesuay. Ho MepT 83 BOAa
YTOOBI CITACTHU €70, BOJKY HYYKHO HAOpaTh CHAYAa K- W,

B.
BO#1, a moTOM MepTBOil Bombl. Kak emy cienyer bexkars?

MWBar Boga

4. Myxa cuaut B Bepiune A nepessarnoro kybda. Kak ei
TIEPEIOI3TH B IIPOTUBOIIOIOXKHYIO BEPIINHY Kyba B, IBUTasCh I10 CAMOMY
KopoTkoMy TryTn? HaiiauTre aimnny sToro myTH, ecam pedpo Kyba pasHo 1.
3agadun AJs8 YeAMHEHHOTO Pa3MbINIJIEHUS.
5. HaiiguTe HamMeHbIIHUI TEPUMETP YeThIPEXYTOJbHIKA, BEPIIMHbLI KO-
TOPOTO JIeYKaT Ha CTOPOHAX MPAMOYTOJbHUKA C JUATrOHAJbIO d.
6. OuH BBINYKJIBI MHOIOYTOJILHUK JIEYKUT BHYTpU JApyroro. /lokazaTh,
YTO TIEPUMETP Y BHYTPEHHEr0 MHOTOYTOJILHIKA MEHbBITEe, 9eM Y BHETITHETO.
7. TapaHTy cuaUT Ha BHYTPEHHEl CTeHKe aKBapuyMa B popMe MpsMo-
yTroJIbHOTO TapaJuienenumneaa. OmgHa Kbl 3a0bIBUNBBIN XO3IUH OCTaBIII
aKBapUyM OTKPBITHIM. Toraa TapaHTy/I PEIIa BBIIOI3TA 13 aKBapUyMa,
11 TIEPEIOJI3TH B KaKyIO-HUOY/Ib TOUKY Ha BHEIHE! CTOpOHe a) 9Toil Ke;
b) cocemneit; c¢) mpoTmBomoMOKHOMN cTeHKN. KakoBa KpaTrdaiimias Tpa-
eKTOpUA, TT0 KOTOPOIl CIeAYeT MOJI3TH TapaHTYIIy !
8. B Bepmune A emmamunoro xkBagpara ABCD cunnt mypaseit. Emy
HaJ10 Jo0paThes 10 Touku C rje HaxXOQUTCs BXOJ B MypaBeiHuK. Toukn
A n C pasznensier BepTUKaabHas CTeHA, UMEIOIIas BUJI PABHOOEIPEHHOI'O
TPAMOYTOJILHOTO TPEeyToJbHUKA ¢ TUtioTeny3o0it D B. Haittn ganny kpart-
YJaWTIero mMyTH, KOTOPHIH HAJI0 MPEOJ0JIeTh MypaBbio, UTOOKI TIOMTACTh B
MypaBelHUK.

4 Teopema YeBbl. 21 uroJis.

1. B A ABC' Bribpana touka M Tak, uto Sapy = 1, Spoy = 2,

Sacm = 3. BM nepecekaer AC' B touke K. Jokaxkute, utro M — cepe-
nmuna BK.

2. (Jlemma o mactouxkurom xBocte) B A ABC Touka M mpuHamie:kuT
cropore AB, touka K — orpesky CM, npuuém AM : MB = n : m.
rZLOKa}KI/ITe7 qTo SACM : SBCM = SAKM : SBKM = SACK : SBCK =n:m
3. B A ABC touka M npunamiexxut cropone AB, Touka K — cTopone
AC'. Orpesku C'M n BK nepecekatorcs B Touke P, BM : MA =5 : 3,
AK : KC = 7 : 10. Haiigure, B xakom oTHomennu jayd AP mgeaut
cropony BC.
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4. Teopema Yesnl. Ha croponax AB, BC u CA A ABC' B3gTHI CO-
oreercTBerHo Touku C4, Ay, By. Hokaxure, uto orpeskun AA;, BB n

C'C] nepecekaloTcsa B OJIHOI TOYKE TOI/a M TOJIBKO TOT/Ia, KOT/Ia
AB| - CA\  BC, _ g
BC A B CA
5. (CBoiicTBO OUCCEKTPHUCHT TpeyrobHrKa) JloKaxkuTe, 9T0 OUCCEKTPU-
ca TPeyTrOJbHUKA MEJNT ero CTOPOHY Ha OTPE3KHU, MPOIOPIHOHATILHBIE
IPIIEKAIIIM CTOPOHAM.
3agaum A9 YeAMHEHHOTO PAa3MbIINLICHUSI.

6. Vcmone3ys Teopemy YeBbl, TOKaXKUTe, ITO B IIPOU3BOJILHOM TPEYTOIb-
HIKE IIePECEKAIOTCS B OQHOM TOUKE:

a) MeJaHbl (1, KPOMEe TOT0, TOUKON MepeceveHnst JeIATCs B OTHOIIE-
Hun 2:1, canuTasi OT BEpIINHDI);

b) oTpesku, coenMHAIOMINE BEPITHHBI TPEYTOTHHUKA C TOTKAMU KaCa-
HUST BIMCAHHON OKpy»KHOCTH (TouKa 2KepronHa);

C) TpsiMble, TPOXOAIINE Yepe3 BEPITNHbL 1 JeJIAIINe TTEPUMETP Tpe-
YTOJBHIKA, TIOMOIaM:;

d) mpsiMble, COEAMHSIONINE BEPITUHBI TPEYTOJBHIUKA ¢ TOTKAMHU KacCa-
HUST BHEBITHUCAHHBIX OKPYKHOCTE co croponamu (Touka Harems);

e) OGUCCEeKTPUCHL.
7. Bayrpu gannoro A ABC' naitaure Takyio To4Ky (), 9TOOBI ILIOIIAIN
AN AOB, A BOC, A COA ornocnmuck Kak 2 : 3 : 4.
8. Teopema Menemnag. Jlan A ABC. Toukn C4, Ay, B; BeiOpanbl Ha
croponax AB, BC' u nponosmxenun cropoubl AC coorBercrBerHo. [o-
Ka KUTe, ITO ST TPU TOUKU JIeKAT Ha ONHOM MPSIMON TOTIa U TOJBKO
TOT/Ia, KOT/Ia, gi{ : gfg : gf’j}l =1.
9. Ha croponax AB u BC A ABC' pacnonoxensl Touknn M 1 N coot-
peTcTBenHo, npuuém AM : MB =3 : 5 BN : NC =1 : 4. IIpsmbie
CM n AN mnepecexkatorcsa B Touke O. JIya BO nepecekaer cropony AC
B Touke K. Haitaure orromenus OA : ON, OM : OC' u AK : KC.

5 Teomerpuyeckue HepaBeHCTBA — 2. 22 MIOJIS.

1. BriBeiuTe 13 HepaBeHCTBa TPEYTOJIbHIKA, UTO B TPEYTOJLHUKE ITPOTUR
OoJIbIIEli CTOPOHBI JIEXKUT OOJILITHUI yTOJI, 8 TMPOTUB OOJIBLIIEro yrja —
OoJIbIIIast CTOPOHA.

YKka3zaHme: OTJI0KNUTE Ha, OOJIBIIEHl CTOPOHE OTPE30K, PaBHBII MEHb-
el cTopoHe.
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2. JlokaxknTe 9TO TpH JBYX (PUKCHPOBAHHBIX CTOPOHAX TPEYTOJHLHUKA,
TPeThs CTOPOHA YBEJIUUNBALTCSA MIPU YBEJIUUEHUN YIJIa MEXKIY (PUKCAPO-
BAHHBIMU CTOPOHAMH.

YKa3aHMe: COBMECTUTE TPEYTroJIbHUKY TaK, UTOOBI COBIIAJIA OIHA Iapa
(bUKCUPOBAHHBIX CTOPOH.
3. Ilycth a, b, c — gAWHBEI CTOPOH TpeyroabHuKa, a < b < c. Jokaxnre,
aT0 ecim a’+b% < ¢, TO TPeYTOIBHIK TYTIOYTONBHLIN, a ecin a’+b% > ¢,
TO OCTPOYTOJILHBIN.
4. JlokaxkuTe, 9YTO U3 BHYTPEHHUX TOYEK KPyra ero JuaMeTp BUIEH IO
TYIBIM yIJIOM, & U3 TOYEK, He IPUHAIIEXKAIIUX KPYT'y — IO, OCTPbIM
(ToUKM He JIeXKAT Ha TPAMOIT, COMepIKaIIeil TuameTp).

Ykazaane: CoeqnHNTe TOUYKY C IIEHTPOM KpyTa U CPaBHUTE yTOJI C
BIIMCAHHBIM IIPSIMBIM YIJIOM.
5. Hokaxkure, uro ecyin B yerbipexyroibanke ABCD yribt A u C Tylble,
to nmuaronasib AC Menbine auaronanu BD.
6. JokarknuTe, 9TO MegraHa TPEYroJIbHIKA MEHbIIe TIOJIYCYMMBI €10 CTO-
POH, BBIXOJSIINX 13 TOM »Ke BEPIITNHBI.
7. JlokakuTe, 9TO B BBIIIYKJIOM YeTBIPEXYTOJbHUKE CYMMa JIJIMH JHAaro-
HaJiell MeHbIIle IIepuMeTpa, HO DOJIbIIe IOJIyIIepUMeTpa.

3agadun AJ1d YeAMHEHHOTO Pa3MbINLICHUS.

8. Ha cTopoHax BBINYKJIOTO YeThIPEXYTOJILHNKA KaK Ha JMaMeTpax Io-
CTPOEHBI YeThipe KpyTa. JloKaskuTe, 9T0 OHI MOKPHIBAIOT BECH YETHIPEX-
YTOJIBHIK.
9. B npsamoyroneaom A ABC', /B = 90° ormeueHbI IIPOBEIEHA BBICOTA
BH. Touku M, N nexat suyrpu A ABH u A C'BH cooTBEeTCTBEHHO.
Joxazkure, uto AM? + MN? + NC? < AC?.
10. CymiecTByeT Ju BHITYKJIbI MHOTOYTOJBHUK, B KOTOPOM CYMMa, JI/INH
IaroHaJjeil paBHa mepuMeTpy’
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I'maBa 2

I'eomeTpus o miaomaisx.

1 CsoiicTBa maoniaaeii. 6 M.

e [[10ma p MHOTOYTOJILHUKA, pa3sOUTOr0 Ha HECKOJBKO MHOIOYTOJIb-
HUKOB, paBHa CyMMe ILJIOIMIAJell YaCTei.

e PaBHble MHOTOYTOJHLHIKN UMEIOT PaBHBbIE TIIOIMIAIN.
e [I;tomanp kBagpaTa co croponoit 1 pasua 1.

e [[10ma b NpsiMOyTOJILHUKA CO CTOPOHAMU a 1 b paBHa ab.

1. Jlan npamoyroasunk ABCD.

a) Ha BC' Bzgara Touka K. Jlokaxute, ato Sapop = 254kD;

b) Ha BC B3ater Touku K u L. Jlokaxkure, ato Saxp = SALp;

¢) BymayT qu BepHBI 9TH pe3yabTaThl, ecau Toukn K u L B34Th Ha
npsamoit BC'"?

d) Ha mpsmoit BC' B3gra Touka K, a Ha mpsmoit AD B3sTa Touka L.
Hokaxkure, 9T0 Saxp = SBLC;
Teopema 1. [anbr e napaJsuienbHble npsiMble AB u c. ILiomags A
ABC ne 3aBucut or BeiOOpa Toukn C, Haxomdiecs Ha IPsAMOIl ¢.
2. B mpanemuu ABCD c¢ menbiuMm ocHoBannem BC depes Touky B
IpoBejeHa psiMas, napaJsieabias C'D u nepecexkaroras guaronaib AC
B Touke F/. Cpapuure miomamu A ABC' u A DEC.
3. JokazaTh, 94TO B TPAIEIUN C IPOBEICHHBIMU AUATOHAISIMUI TPEYTOJIb-
HUKH, TIPUIeKalue K OOKOBBIM CTOPOHAM, PABHOBEJINKIL.
4. ABCD — rpanerusa, M N — ee cpenuss qunand. [Liomamm A MCN
n A AM N pasuoeauku. JJokakure.
5. Hepes Touky D, nexamyto Ha cropore BC' A ABC', mpoBeeHb! TIps-

Mble, TapaJijeJbHbIE IBYM APYTUM CTOPOHAM W MEPECEKAIOIINEe CTOPOHBI
13
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AB n AC coorBercTBento B Toukax F u F. Jloxaxkure, uto A CDFE n
A BDF papHOBEIMKN.

6. /lokaxknTe, 9TO MIOMIAAL TapaJjaeIorpaMMa Ha
PUCYHKE PaBHA ILIOIMAIN OJHON KAETOUKU KIeTda-
TOIl OyMaru.

7. loxkaxkure, uro paBHoBenukun A CGD u 4eThbl-
pexyronbuuk DGAB, rne E — cepenuna BC.

8. Beipasure X gepes S. (X = Supe)

£ o 9. J/lokaxxure, 4TO MeJuaHbl Pa30UBAIOT TPEYTOJIb-
HUK Ha IeCTh PABHOBEJIUKUX.

10. /Ipa napasienorpamma ABC'D nu AEFG pac-
. L TIOJIOYKEHBI TaK, KaK IMoKa3aHo Ha pucyHke. Jloka-
KWUTE, 9T0 SABg + Spru = Suac + Sacp.

G
B O B B
S
X
S
A c A C A C

3ajJadn g YeIMHEeHHOTO Pa3MbINLJICHUS.

A

11. Touku M u K — cepeaunbl ctopon AB u CD BBIIYKIOro dUe-
toipexyroibanka ABC D. JlokaxKuTte, 9TO ILIOMIALb YeThIPEXYTrOJIbHIKA
AMCK papaa 1moJioBuHe ILoma u derbipexyronbanka ABCD.

12. Jlan BoinykJblit geTbipexyroibuuk ABC D. Hepes cepeauny G nua-
ronaan BD nposenena npsiMas, mapajienbaas nuaronanan AC, mepece-
Katomasa cropony DC B Touke H. Jlokaxkure, uto orpe3ok AH meaut
TI0IAIb UeThipexyroabauka ABC D momosaM.

13. Ha croponax AB n AD napamnnenorpamma ABCD B3gaThI COOTBET-
cTBeHHO Toukn [ u F, mpuaém orpe3ok EF' mapasnenen npuaronann BD.
Hoxaxkure, uro mwiomaiu A BOCE u A CDF papHbI.

14. Ha croponax AC u BC' ABC Beibpanbl Touku M u N cooTBeTCTBEH-
#o tak, uto M N || AB. Ha cropone AC' ormedena Touka K Tak, 9To
CK = AM. Orpesku AN n BK nepecexatorcs B Touke . Jlokaxkure,
gyro maomaan A ABF n yerbipéxyroabanka K FNC paBHBI.
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2 Ilmomann-2. 7 urojd.

1. Pazmenure a) TpeyroibHUK, b) mapasuiesorpaMM JIByMsT TPSMbBIMI,
IIPOXOAAIINMEI depe3 BePIINHY, Ha TPU PaBHOBEINUKNE YACTH.

2. Touka K nemut cropony AC' A ABC na orpesku AK =an KC =b.
Haitnnre ornomenne miomaneit A ABK n A BKC.
3. Kak B Tpeyrosbauke A ABC npoBecTu JTIOMaHYIO,
9TOOBI BCE MATH MOJIYUYEHHBIX TPEYTOJIbHIKOB NMeJIN
OJMHAKOBYIO TLJIOIIAIb !

4. JImaroHasn BBIITYKJIOTO YeThIPEXYTOJIbHUKA JEJIsIT F
ero Ha 4 9acTu, ILIOMIAIN KOTOPBIX, B3AThIE IIOCTIE-

JOBATEIHHO, PaBHBI S1, So, S3, Si. Jokaxkure, 9T0 A~ D G

S1- 53 =95 -84.

5. Huaronanu BeiIyKJjoro derbipexyroibanka ABC D nepecekaloTcs: B
touke O. Haitnure mnomany ABCD, ecimn Sapp = 10 em?, Sacp = 9
eMm?, Suop = 6 eM.

6. /lokazaThb, 9TO €C/IM B BBIIYK/IOM YeThIPEXYTOJIbHUKE C IIPOBEIEHHBIMI
JINArOHAJIAME TPEYTOJILHUKH, IIPUIeXKAIIe K IPOTHBOIOI0KHBIM CTOPO-
HaM, PABHOBEJINKM, TO UYEeTHIPEXYTOJbHUK — TPAITEIHSI.

7. lan A ABC. HaiinuTe reomerpudeckoe MecTo Touek M, TaKux, 4To
Svap < Sapc, Supc < Sapc, Smac < Sapc-

8. Ecin oyt B KoMHaTe MI0Maabio S HaJA0 MOKPBITH JIUHOJIEYMOM OOIIeit
ILJIOMIAARI0 TakzKe S TakK, 4TOObI He OBLIO YyYaCTKOB, IMOKPBITHIX OoJiee
YeM B JIBa CJI0sI, TO ILIOMIAIb I10J1a, ITOKPHITas JBarK/Ibl, paBHA, ILIOIIAJIN
110J1a, He MOKPBITOH HI pasy. [lokakuTe.

9. Kakas JacTb ILIOIIAIN [TapaJLiesorpaMma OoJIbIIe:

yepHasl WA cepasi’

10. Yepes 11eHTp OKPYKHOCTH MTPOBEIEHBI €IE TeThIPe
OKPY>KHOCTH, Kacarommecs naHHbIX. CpaBHHUTE TOINIa-
I cepoil n yepHoii purypol. JokaxkuTe, 9TO ILUIOMIAIbL A
YepHOIi 00JIacTy paBHA, ILJIOMIAIN CEPOIl.

11. B A ABC Touku A;, By, C; oT™MedeHbl Ha CTO-
ponax BC, AC' u AB rax, uro AC, : ChB = BA; :
AC =CB;: BJA =2 : 1. Cy — Touka mepecedeHnsd
npsambix AA, u BBy, Ay — BBy u CC4, By — CC}
n AA;. loxazarb, uTo Sa,p,c, = SaB,c, + SBcAy +
SCA,By-
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3agaun A9 YeAMHEHHOTO PAa3MbIINLJICHUS.

12. OTpesok, coequHsIIONMII cepeInHbl ABYX IPOTUBOIIOI0YKHBIX CTOPOH
BBIIIYKJIOIO 9eThIPEXYTOJIbHIKA, PA3JIEINI €0 Ha JIBa YeThIPEXYTOIbHI-
Ka, NUMEIOIINX paBHble TLIomaan. J[oKaKuTe, 4TO 9TU CTOPOHBI HapaJ-
JIEJILHEL.

13. B BBIIYKJIOM YeTBIPEXYTOJbHUKE OTMETUIN Cepe-

JINHBI CTOPOH U COENMHUIN UX C BEPIIMHAME TaK, KaK

MOKAa3aHO Ha PUCyHKe. JloKarKnuTe, UTO MJIOIIAIN Cepoit

1 YepHO# YacTell paBHHI.

14. Jlan Beinykibiii gerbipexyronabauk ABC'D. Cro-

~ pona AB toukamu M n N paszesieHa Ha TPU paBHbBIE
. yacTu, ctopona C'D pasnenena ToukaMu K 1 L Takke

Ha TpU paBHbIEe YacTh. JloKaxKuTe, 9TO IJIOMAIb BBIITYKJIOTO YETHIPEX-
yronbHuKa, K LM N B Tpu pasa MeHbIIEe ILIOMAIN YeThIPEXYTOJbHIKA,
ABCD.
15. Cropony AB A ABC' pasmenuan Ha N paBHBIX dacTeli (TOUKH Jie-
nenus By = A, By, By, B, = B ), a cropony AC' 3T0r0 TpeyrobHIKa,
pasgemnaun Ha (n + 1) paBabix gacteit (toukn genennsi Cy = A, Cy, Co,
Chy1 = C). Bakpacwiu Tpeyronbuukn C; B;C; 1. Kakas qacts miomaim
TpEyTOJLHUKA, 3aKparieHa,’

3 Paspesanmng m teopema IIudaropa. 9 urond.

Onpegenenne. [lepekpouTh — pa3pe3aTh Ha YacTH U CJIOXKUTHL U3 HUX.
1. Pa3burh npsaMOyroJbHUK Ha JABE PaBHBIE TPAIICIHN.

2. PazgenmuTh kBagpaT Ha 4 paBHBIX TPEYyTOJIbHUKA M OIWH KBaIpaT TaK,
YTOOBI U3 HUX MOJIYUUIOCH TPU KBAIPaTa.

3. IlepekpouTh KBajpaT B OPAMOYTOJbLHLIM TPEYTOJbHUK, CAEIaB JIAIID
OJINH pa3pes.

4. [IpaMoyToIbHIK MePeKPONTh B TTAPAJLIETIOTPAMM, CIeIaB TOJIBKO OIIMH
paspes.

5. IlepekponTh OCTPOYTOJNBLHBIN pPaBHOOEIPEHHBI TPEYTrOJbHUK B TYIIO-
VTOJBbHBIN, CAeIaB OJIUH pa3pes.

6. C moMoOIIIbI0 OJHOIO pa3pe3a MePeKPOUTh HapaJLIeJ0rPaMM B IIPSIMO-
VTOJIbHUK.

7. IlepekponTh MPAMOYTOJBHIK B TPATEIHIO C TIOMOIIIHIO OTHOTO pa3pesa.
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8. IIpoTHBOMOIOXKHBIE CTOPOHKI IMTECTHYTOJIhH-
HIKa PaBHBI W TTAPaJLIeIbHBI. KT0 BepITIHBI CO-
eJIMHEeHbl JUaroHaJsIMU Yepe3 OJIHY, KaK I0Ka-
3aHO Ha pucyHke. [Lmomaab Kakoit dacTu 060J1b-
e, Oes1oit NI YEpHOI?!
9. Paspexxbre KBaIpaT HA PaBHbIE TPEYrOJbHUKH U COCTABBLTE U3 HIX
7IBa &) OJIMHAKOBBIX KBAJpaTa; 0) PasHbIX.
10. PaspexbTe KBagpar 7 X 7 Ha

a) KBaJpaThl 4 X 4, KBaapaT 3 X 3 1 4 PaBHBIX MPIMOYTOJBHBIX TPe-
YTOJbHUKA;

b) omuH KBazpaT u 4 MPSIMOYTOJBHBIX TPEYTOJBHUKA, PABHBIX Tpe-
yroJIbHUKAM 13 (a);

c¢) Haitaure pasmep kBagpara B 1. b).
11. Jannr 4 TpaMOyTOIBHBIX TPEYTOJBHIKA, C KaTeTaM’ @, b 1 TUTTOTEHY-
301t c. JJokaxkure, 4TO0 HOOABUB K HUM a) OIMH KBaJpaT CO CTOPOHON C;
b) nBa KBajgpaTa co CTOpOHAME G U b, MOXKHO OyJeT COCTABUTH KBaJpaT
CO CTOPOHOIT a + b.
12. Teopema IImdaropa. [Liomans KBagpara, IOCTPOSHHOT'O HA THIIO-
TeHy3e, paBHa CyMMe ILIOIaJeil KBaJpaToB, ITOCTPOEHHBIX HA KaTeTax.
a’ + b = 2.

3amaun AJd YeAMHEHHOTO Pa3MBIILIeHNS.

13. PazpexbTe mpaMOyToIbHUK 1 X 5 Ha b YacTell W CAOKHUTe W3 HUX
KBaJIpar.
14. JlokaxxuTe, 9TO y IPaBUIbHON 3Be3JbI 3aKpa-
eHa POBHO ITOJIOBHHA ILIOIAIN.
15. [JokaxXuTe, UTO TIJIOIIAIL MPABUILHOTO BOCH-

MUYTOJIbHUKA PaBHA!
a) MPOM3BEIECHNIO €r0 HAUOOJIbINel U HANMEHb-
e auaroHaJsie;
b) yaBoeHHOMY TIPOU3BEIEHUIO CTOPOHBI Ha CPE/I-
HIOIO JINarOHAJIb.
16°. PaspexbTe 5-KJAETOUHBIM KPecT Ha YacTh U CJIO-
JKUTE U3 HUX KBaJIpar.
17. YeTbIpe BepIINHBI TPABUIBHOTO JABEHAIIATIYTOTb-
HIIKa PACIOJIOYKEHDBI B CepeJInHax CTOPOH KBaapaTa. Jlo-
KaKUTe, 4TO TIJIOMIAh 3aKpallleHHO 4JacTh B 12 pa3s
MeHbITe TIOMAAN ABEHAIIATUYTOJIbHIKA.

ah
N
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4 ®@opwmyaa Iluka. 11 urosd.

1. Haitaure miomagy MHOTOYTOJLHUKOB, M300paKeHHBIX Ha PUCYHKE.

Teopema 1. Bepmmabl MHOrOyrOMbHUKA (HE 0065132~
L TEJIbHO BBITTYKJIOTO) PACIIONOXKEHBI B y3/IaX KJIeTIaTOl
< Oymaru. BHyTpu Hero JeXXuT n y3Jj0B, a Ha T'DaHUIE
m y37108B. [l1omane sToro MHOroyrompruKa pasHa n + %5 — 1 (Popmyra
[Tuka).

2. YoeauTech B cripaBeyimBocTH (hopMysibl [1nKa 17151 MHOMOYTOJTBHUKOB,
M300paKeHHBIX Ha, TOM YKe PHUCYHKE.

3. Jloxaxxure dopmyny [Inka, pa3duB 10Ka3aTeJILCTBO Ha, PAJ, ITATroB:

a) Ilposeprre bopmymny [luka mad TPIMOYTOTIBHUKA CO CTOPOHAMI,
UAYIIAMA 110 JTAHUAM CETKHU.

b) Hokaxkute dpopmymny [luka mis TpaMOYTOJIbHOTO TPEYTOJIBHUKA C
KaTeTaM1, WAYITAMA 110 JIMTHUSIM CETKI.

c¢) Hokaxxute dpopmymny Iluka msg MHOTOYTOBHIKA, COCTABIEHHOTO U3
JIBYX MHOTI'OYTOJIbHUKOB, /11 KOTOPLIX popMmya [luka yxke mokazaHa.

d) Ilycts MHOTOYTOIBHUK, it KOTOporo dopmya [Tuka yxke mpose-
peHa, COCTaBJIEH U3 JBYX MHOIOYTOJBLHUKOB. Jlokaxkure, 9To ecau pop-
Mmyna [Inka BRITTOMHSIETCS A1 OIHOTO W3 HUX, TO OHA BHLITTOJIHAETCS U IS

JIPYTOTO.

e) Hokaxxkure dpopmyny [Tuka jist IpON3BOJBEHOTO TPEYTOJBHUKA C BEP-
IMITHAMU B y3JaX KJIeTJaToil OyMaru, oTpe3aB [Jid 3TOTO OT IPAMOYTOJIb-
HIKAQ HECKOJIBKO TIPAMOYTOJIbHBIX TPEYTOJbHUKOB.

f) JTokaxkure, 9T0 BCAKUIT BBITYKJIbI MHOTOYTOJBHIUK MOYKHO pa3OuTh
IMATOHAJSAMN HA TPEYTOJbHUKNA.
Teopema 2. Jloboit (He 00s13aTeTBHO BBITYKJIBII) MHOTOYTOJBHIK MOXK-
HO pa30UTh AMAroHaJIAMU Ha TPEYTOJbHUK.

g) Hoxaxure dpopmysy [luka a1sg Mpon3BOJBHOTO MHOTOYTOJBHUKA C
BEPITMHAMM B y3J1aX CETKU.
4. HapucyiiTe TpeyroabHUK IJIOMIAAN 1, Y KOTOPOTo BCE CTOPOHBI DOIbIITE
D, a BEPIIWHBI JeXKAT B y3J1aX CETKU.
5. 3aMKHYyTas HecaMoIlepeceKalomascs JoMaHasd UIeT [0 JTUHUSAM CeTKH
1 MTPOXOAUT IO OJHOMY pa3y Hepes Bce Y3Jbl KJIeTJaToro KBajapara 7 X 7.
Haitaure miomamgs GpUrypsl, orpaHIIeHHO 3T0# JJOMaHOiA.
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6. [TTaxmaTHBIT KOposb 00011es JOCKY 4 X 4 KJIeTOK, TOOBIBaB Ha KayKJIOM
110JIe POBHO OJINH pa3 M MOCJETHUM XOJIOM BEPHYBINChH HA MCXOTHOE II0-
ne. Jlomanagd, mocaenoBaTeIbHO COEANHIIONAsd IEHTPHI ToJell, He nMeeT
CaMOIIepEeCeYeHnIA.

a) Hapucyiite Takyto JoMaHyo;

b) HaIUTe 101 b PUTYPHI, OI'PAHUYIEHHYIO STOH JIOMaHOII;

C) Kakoe HarbOJIbIIee UUC/I0 XOIOB MO TUATOHATN MOYKET CIETaTh KO-
POJIBL?!
7. [ITaxmaTHBIT KOPOJIL 000TITeNT TOCKY 8 X 8 KJIETOK, TIOORIBAB Ha KaXKI0M
110JIe POBHO OJINH pa3 U MOCJEJHUM XOJIOM BEPHYBIINCH HA UCXOJHOE II0-
ne. Jlomanad, mocaemoBaTeIbHO COeANHIIONasd IEHTPHI ToJell, He nMeeT
caMorepecevuennii. Kakoe HanOoJIbIee IUCI0 XOI0B TI0 IUArOHAIN MOYXKET
cliesIaTh KOpPOJb?!

5 Teopema boiisgnu - I'epBuna. 15 uioJs.

Onpenenenne. /I[pa MHOTOYTOJILHUKA HA30BEM PaBHOCOCTABJIEHHBIMHU,
eCJIN OJIMH U3 HUX MOYKHO TEPEKPOUTH B APYroif (To ecThb paspesarh Ha
TACTH, TTEPETIOKIB KOTOPBIE, MOYKHO TIOJYIUTh JIPYTOii).

ZcHo, uTo JM100BIE JIBa pABHOCOCTABIEHHBIX MHOTOYTOJIbHUKA PaBHOBE-
JINKMN.

Hamra 11e1b - qokazarh oOpaTHOE YTBEp:KIeHHE.
1. Ecnn oquH MHOTOYTOJBHUK MOXKHO TEPEKPOUTH BO BTOPOIL, & BTOPOH
B TPeTuil, TO NePBbIN MOKHO MEPEKPOUTH B TPETUI.
2. Jlokaxkure, 9TO a) MPSIMOYTOIBHBI; b) 0OCTPOYTOIBHBIN; C) TYTIOYTOJIb-
HbIII TPEYTOJIbHUK MOXKHO EPEKPOUTH B IMPSIMOYTOJIbHUK.
3. JI1000it TpAMOYTOJIBHUK MOYXKHO IIEPEKPOUTH B IPAMOYTOJBHIK CO CTO-
poHOI1, bosbIeit 1.
4. [IpsgaMOYTOJIBHUK CO CTOPOHOI, OoJibIneil 1, MOXKHO HepPEeKPOUTH B IIa-
paJiiesIorpaMM co CTOPOHOM 1.
5. IlapanmenorpaMM co cTOpoHOU 1 MOXKHO MepPeKpOUTH B IMapaJssiesio-
I'paMM CO CTOPOHOIT 1, y KOTOPOro BbICOTa A aeT BHYTPb 3TOI CTOPOHBHI,
a He Ha ee TIPOJI0JIKEHNeE.
6. [TapammenorpaMM co cTOpoHO#t 1, y KOTOPOTO BBICOTA, OMyIeHHasd Ha,
3Ty CTOPOHY, MaJaeT BHYTPb 3TOI CTOPOHBI, & HE Ha ee TPOJOJIKEeHUE,
MOYKHO TIEPEKPONUTH B TIPSAMOYTOJILHUK CO CTOPOHOI 1.
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7. JI1000it MHOTOYTOJILHIK MOYKHO TIEPEKPOUTH B TIPSIMOYTOJLHUK CO CTO-
poHoit 1.
8. Teopema Boiisu-I'epBuHa. JI100ble 1Ba paBHOBEJIMKIX MHOT'OYTOJIb-
HIIKa PaBHOCOCTABJIEHDI.

3amaun AJd YeANHEHHOTO Pa3MBIIILICHNS.
9. PazbeiiTe KBaIpaThl, MOCTPOEHHBIX Ha KaTeTax MPSIMOYTOJLHOTO Tpe-
yTOJIBHWKA, Ha MATh YacTell M cocTaBbTe KBaJpaT, MTOCTPOEHHBIN Ha ero
runoTeny3e. Pazduenne He JOJKHO 3aBHUCETH OT OTHOIIEHUS KaTeTOB.



I'taBa 3

Kombunaropuka.

1  Csoiicrea C*. 14 mions.

1. CKOJIBKO Pa3IUIHBIX CTPOK MOYKHO MOJIYUIUTh, &) MePeCcTaB/Isdsa OYKBHI
B ciaose “KOTEJIBHNY”, 6) cocraBisgs meBATU3HAUHOE TUCI0 W3 UMD
or 1 10 9, ncnoab3yst Bce MUMPHI.

Onpegenenme. O603HAYNM KOJUUIECTBO CIIOCOOOB PACCTABUTH N Pa3-
JIMYHBIX TPEJIMETOB B pand P,. DTa BeJNnYnHa HA3bIBAETCA KOJINIECTBOM
TIepecTaHoOBOK 13 N 3jeMeHToB. lokaxkure, uro P, = n!l.

2. CKOJIBKO PA3JIMYHBIX CTPOK MOYKHO TIOJIYUHUTD, TIEPECTaBIsAsT OYKBHI B
ciosax a) “BUILITKINJIB" 6) “MATEMATUKA”. A ckobKO pasiIndHbIX
MATHOYKBEHHBIX CJIOB MOXKHO TIOJIYyUnTh 13 OyKB ciioBa “KOTEJIBHUY™?

Onpenenenne. KonnmdecTBo cmocoboB cocTaBUTh psia u3 k mpemgMe-
TOB, BHIOMpAs UX U3 1 PA3IMIHBEIX MpeaMeTon, obosHadnm AF. Dra pe-
JIMUMHA, HA3bIBAETCS KOJIMYECTBOM pas3MeIeHnit m3 n 1Mo k SJIeMeHTOB.
Joxaxkute, uro AF = (n%'k),

3. Ectb 12 mapukoB pasandHbx 1BeTOB. a) CKOIBKUMHI CIIOCODAMU MOXK-
HO BBLIOYKUTD Psifl 13 Tpex mapukoB? b) CKOJBKIMU CIIOCOOAMU MOYKHO
BLIOPATh TPU TIapuKa 0e3 ydeTa mopsaaka’

Onpegenenme. KonnmdaecTBo criocoOoB BLIOPATHL K IIpeaMeToB n pas-

TIHBIX o6ozHaunM CF. Dra BemmumHa HA3BIBAETCA KOJMICCTBOM BEIGO-

k __ n!
pok m3 n 110 k sagementon. [Joxkaxkure, uro C) = k)l

4. Pacriomoxure C’fj B BUJe TAaOJUIBLI, UMEIOIell Bu paBHOOEIPEHHOIO
TPEYTObHUKA (B BEPXHEIl CTPOKE OHO UUCIIO, IO HUM J[Ba, 3aTeM TPH U
T.11.) Beimuimumre mosydennsit BavMu mpeyeoaviuk Ilackans 10 BOCEMOi
CTPOKN BKJIIOUNUTETIHHO.

5. Nmeerca 10 pa3auyHBIX NPEIMETOB, HEOOXOIMMBIX IJIsS »KU3HU Ha,
HeoOUTaeMOM OCTpOBe U ele 3aHaBecka. a) CKOJBKO CYIIECTBYeT CIIo-

cobOB BHIOpATH 7 TPEIMETOB, He BHIOMpast 3aHaBeCKy! b) A CKOIBKO Cy-
21
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IIECTBYET CIIOCOOOB BHIOpATH 7 MPEIMETOB, €CJIN 3aHABECKY 00sS3aTeIbHO
BEIOUpaTh? ¢) Jlokaxkure, 910 C’Sﬁ = CF 4 Ok
6. HaiiguTe cymMy Bcex 4mces n-oif CTPOKK TpeyTroJbHuKa [lackas.
7. CKOJIbKIMH cII0cobaMi MOYKHO BBIOpaTh IIPOU3BOJILHOE HEITYCTOE TI0/I-
MHOKECTBO M3 MHOXKECTBa, COIEPIKAIIEro n 3JIEMEeHTOB”
8. Nmeerca 8 pasnInmaHbIX MPEeIMETOB, HEOOXOAMMBIX JJIs ToxXoda. Bacs
peraeT, Kakoif KOMILUIEKT 13 HuX MoHeceT OH. a) CKOJIbKO CYIIeCTBYeT
crocob60B BEIOpaTh 9TOT KOMILUTEKT? b) CKOJIBKO MOAMHOYKECTB § MHOXKE-
crBa 13 n 06bekTor? ¢) Jokaxure, uro CY+Cl+ ... +C' 1+ C" = 2",
9. Bacg nmossas B moxoja coero jpyra llerto. OHm coctaBuIm CIICOK
3 N Beleil, KOTopble COOMPAIOTCS B3ATh C COOON W OMPEIeIIN, UTO
Bacs nmonecer k 3 nux. Korga Bacsa cran canrarh, CKOJIBKO Y HErO €CTh
crocob0B BLIOPATh cebe KOMILIEKT Bellleil, TO OOHAPYXKWJ, YTO BHIOOD
CJIMIIIKOM cJI0yKeH — 1esibix M BapuanToB! Torma oH nmpenocTaBuiI BEIOOD
[Tere. a) Hdokaxxute, ato y Iletn poBHO Takoe »Ke KOJIUIECTBO CIIOCOOOB
BLIOpATH cebe Habop u3 n — k mpemmeros. b) Jokaxure, uro Ck = O"F,
3agadun AJ1d YeAMHEHHOTO Pa3MbINLICHNS.
10. JoxaxxuTte, 4TO JJIs1 JJFOOOT0O MIPOCTOr0O UUCIA P TUCIIO C’g JIEJIUTCS Ha,
p npu Bcex k, kpome k=0u k = p.
11. [IokaxKuTe, UTO MPOU3BENIEHNE N TIOCJIEeI0BATEIbHBIX HATYpPaIbHBIX
quces IeJnTea Ha nl.
12. Ha okpyKHOCTI OTMeYeHbl 5 KPACHBIX, 7 YKEITHIX 1 9 3eIeHbIX TOUEK.
CKOJIbKO CYIIECTBYET TPEYTOJIbHIKOB C BEPITMHAME B 3TUX TOYKAX, Y KO-
TOPBIX BCE BEPINUHBI &) 3€/eHbIe; b) OMHOIBETHRIE, C) BCE PA3HOIIBETHBIE;
d) He Bce oHOIBETHBIE?
13. CKOJIBKIMI CIIOCODAMUI MOXKHO PACCTABUTHL K jajeit Ha qocke N X N
TaK, 9YTOObI OHW He OWJIN JIpyT Apyra’
14. B kaxkmoit KaeTke KBajpara 8 X 8 HAIUIINTE KOJUIECTBO KpaTdaii-
MUX MyTei “XpoMmoii Jagpnu’ 13 JIeBOil HUKHEH KJIeTKU KBaJpaTa B 3Ty
KJIeTKY. (Xpomas J1a/ibst XOIUT TOJBKO Ha OJHY KJIETKY BIpaBo Jubo Ha
OJTHY KJIETKY BBepx). Kakoe wucio OymeT 3ammicaHo B MpaBoil BepxHEit
KJIeTKe?

2 bwunrnom Hbrorona. 15 uroJid.

1. Packpoiite ckobkn B Beipaskernsx: a) (a+1)-(b+1); b) (a+0b)- (c+d);
¢) (a+0b)-(a+b);d) (a+b)*



Bumkwnan. 3-28 wiona. 7 kiacc. 23

2. CKOJIKO BCEr0 CJAraeMbIX MOJIYIUTCS MOCIe PACKPHITHS CKOOOK B BBI-
paxkernn (14 z)"

a) Oe3 MpUBeIeHNS TIOMOOHBIX CTaraeMblIX;

0) mocsie pUBeEHNs MOAOOHBIX CIATAEMBIX !
3. a) CKOMBKUMH CTIOCOOAMI MOYKHO TIPeJICTaBUThL TF B BUIe MpOM3Bee-
HUSI 1 MHOXKHUTEJ e, KayKbIil 13 KOTOPBIX papeH 1 win 7

b) CroBKO caraeMbIx BHIA a° MOJIYUUTCA JI0 IIPUBEICHUS M0100HBIX
cJlaraeMbIX [P PaCKPBITUE CKOOOK B BhIpazkeHun (a + b)°7

¢) CKOJIBKO CJTaraeMbIX BHJIA a’b'* mosryunres 10 npuBeneHUs 1107106-
HBIX CJIAraeMBIX IIPH PACKPBITHE CKOOOK B Bhipaxkerunu (a + b)"?

d) CKOJTBKO pa3INIHBIX CJIATAEMBIX TTOJIYIUTCSA TP PACKPBITHH CKOOOK
B BRIpaykenuu (a + 0)*?

e) Kakoit koachpuImenT mosryanres npu ciaraeMoM Buja ab’ mpu pac-
KPBITUH CKOOOK B BHIparkKeHun (a + b)5?

f) Kaxoit Ko3duImenT moayunTes IpHu ciaraeMoM Buja ab’ mpu pac-
KPBITUW CKOOOK B BhIpaskenun (a + b)H?

g) Kakoit Ko3ppUIuenT moayunTcst MpU CIAraeMoM BHUIA «
PACKPBITHY CKOOOK B BhIpazkenuu (a + b)7?

h) Kaxoit koacbpunmenT morydures npu ciaraeMoM suma a*b" % mpn
PacKpbITUN CKOOOK B Bbipaxkenuwu (a + b)"?

i) Hokaxure dopmyny Bunoma Herorona:

(a+b)" = Ca"+Cla™ o+C2a" 26 +. . +C" 2" 2 +C" Lab" 1 +C".

3b* mpn

3aja4qu JIjId yeJUHEHHOIO0 Pa3MbIIILICHNS.

4. JloxayknTe MeTOZOM MaTeMaTHIecKoil MHIyKmmn (hopMyry OMHOMA
HoroTona.
5. Hafinure xosdgdurment npu xt B pasnoxenun (1 + x)10.
6. C nomomipio 6unoma HetoTona pokaxkute, ato CO+Cl4-. . +C" = 27,
7. dokasxkure, uro a) CY — Ol + C? — ... & C" = 0; b) uz n npeameron
YeTHOEe IHCJIO IPEIMETOB MOYKHO BbIOpaTh 2 1 crocobamu.
8. B kyue jexkuT n cMHEX 1 N KPacHBIX MIApUKOB. [okakure, UTO KO-
JITYECTBO CHOCOOOB B34Th M3 Ky4Wd POBHO N Imapukos pasHo CYC™ +
cicn=ty . . 4 CrCY.
9. Hemy paBen K03 dumeHT npu x", KOTOPHIA MOJIyJaeTCs MOCTIe Pac-
KPBITHS CKOOOK

a) B Boipakernn (1 + x)

b) B Bepaskennn (C0 + Clx! + C22% 4 -+ - 4+ C"a™)2.

2n9
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10. B pasnoxennn (x + y)" o dopmyste buroma HeroTona BTopoit dien
okazaJicsg paBen 240, Tpetnit — 720, a werBepThIit — 1080. Haitoure x, y
nn.

11. Hafture umemo myIeil, Ha KoTopoe okaHumBaercs umcyo 11100 — 1
12. Berpeuaercst in B Tpeyronbauke [lackans auciao 20137

13. He BcTpevaercsa am B 2014-it cTpoke Tpeyroabauka llackamss dmciao
14+2+34+...+20124 20137

14. Jlokaxkute, 9TO €CIA P — MPOCTOE Uncyio, To (a+0b)P —aP — P nenures
Ha P IPU JIOOBIX HEJBIX a U b.

15. Mmeerca kyd pasmepom 10 X 10 x 10, cocrosmuii 3 MaJleHbKUIX
eMHUIHBIX KyOmKoB. B 1enTpe O 0JHOTO M3 YIVIOBBIX KyOWKOB CUINT
Ky3HeunK. OH MOXKeT IPhITaTh B IIEHTP KyOUKa, UMEIOIIero o0IIyIo I'PaHb
C TeM, B KOTOPOM KY3HEUNK HAXOMUTCS B JaHHLIM MOMEHT, TPUYIEM TaK,
aroObl paccrosghue 70 Toukn O yBeIMIuBagoch (TO ecTh, JmbO BBEPX,
6o BIpaBo, b0 Briepen). CKOJBKUMEI CHOCODAME KY3HEUUK MOYKET
JIOTIPBITATD JI0 KyOUKa, IPOTHBOIOI0KHOIO UCXOIHOMY ?

3 IHlapsl u neperopogaku. 20 mroJs.

0. a) CropKUME crrocobamMyt MamMa MOYKeT pas3iarh deTbipem aetam 20
pPa3HBIX KOHMEeT?

b) Ckombkumu criocobamy Mama MOXKeT pasfaaTh deTbipeM jgeram 20
pPas3HbIX KOH}ET TaK, 9TOOBI KarXKJI0MY XOTh 9TO-TO JOCTAJI0CH?

¢) CKOJMBKUME CITOCODAME MaMa MOXKET PasIeiTh MKy IeThIPbMSI
neTbMn 20 OIMHAKOBLIX KOHMET?

d) CxompKuMu crocobaMm mMama MOYKET Pa3JIeUTh ME¥KIY TeThIPhb-
Ms1 geTbMi 20 OJMHAKOBBIX KOH@ET TaK, YTOObI KayKIOMY XOTh YUTO-TO
JI0CTAJIOCH !

1. CrosbKo perrernit mveer ypasaenne - +y + z = 2000 a) B HATYpasb-
HBIX 9UCJIaX; D) B IEIbIX HEOTPHUIATENbHBIX UUCIaX; C) B HATYPaJb-
HBIX YHCIaX, He TmpeBocxondammnx 8007

3amaun AJd YeAMHEHHOTO Pa3MBIILIeHNs.
2. CKOJIBKO Pa3INYHBIX YHCEJT MOYKHO 3allCaTh, UCIOAb3Ysd 6 €INHUI] 1
24 nBoifikmu?
3. CKOJIbKO Pa3INYHBIX YMCE MOXKHO 3aIucaTh 13 6 equHuIl 1 31 ABOMKH,
eCJIN e IUHUITHI He JOJKHBI CTOSIThH HI Ha, TIEPBOM MECTe, HI Ha, TIOCTIeIHEM,
HII JIBE TIOJIPSJT?



Bumkwnan. 3-28 wiona. 7 kiacc. 25

4. Babymka Kymmia ajgd TpouX BHYKOB 10 0JMHAKOBBIX alleJIbCHHOB 1
XOUeT pa3faTh MX TaK, UTOOBI MJIAJINIEMY HOCTAJO0Ch HEe MEHbIIe, YeM
CpegHEMY, CPeJIHEMY — He MEHbIIIe, UeM CTapIIeMy, a CTapIIeMy J0CTaI0Ch
XOTb 9T0-HNOY/b. CKOJIbKO BAPUAHTOB JI€JI€2Ka BO3ZMOYKHO?

5. JloxTop Batcon 31 miona momapuia [llepmoky XoaMmcy IBe HIOYKIHEBI
pomatoB lapbn doH1oBoit. CKOJIBKUME CIIOCODAMU CHIIIIMK MOXKET Pac-
CTABUThH UX HA UMEIOIIUXCS Y HETO CeMU KHIDKHBIX TOJKaX (BO3MOXKHO,
HEKOTOPbIE TIOJIKH OCTAHYTCA ITyCTBHIMU, MTOPAI0K KHUAT Ha IIOJIKE POJIM He
nrpaer)?

6. MaJibimn criocoben cbecthb He Oostee 10 Tedprenek, bumbo — e Hosee 20,
a Kapmcon — ne 6omee 50. CKOIBKUMHI CITocobaMy OHU MOTYT TOJIE/TNTH
no-Oparcku 70 Tedrenex? (I[lo-6parcku — 3HATUT, ITOOBI KAXKIOMY XOTh
TITO-TO JTOCTATOCH).

7. CKOJIbKO peleHnii B HeUeTHBIX HATyPaJbHBIX YHUCIaX UMeeT ypaBHe-
e r +y + 2 +t = 20007

8. Jljs1 mpoBeeHns BCTYIUTEILHON OJMMITMAIbI TPErnogaBaTen pa3on-
BatoT 70 MTKOJBHHUKOB CJIEIYIOMNM 00pa30M: CIHUCOK B ajIpaBUTHOM TIO-
pAaKe pazbuBaercd Ha 4 JacTu, IepBasg UAET B IEPBYIO ayIUTOPUIO, BTO-
pasg — BO BTOpylo 1 T. 1. [Ipm 9TOM B KaXKIyIo ayaIuTOPHUIO OTIPABIISETCS
XOTd OBl OAUH IMKOJAbHUK. CKOJIBKUMU CIIOCOOAMU MOXKHO IIPOU3BECTHU
pacupeeenne’

9. IlpenogasaTenn cHOBa JeadaT (0 MKOILHUKOB Ha 4 ayauToOpWu, HO B
9TOT pa3 0e3 yuera ajihaBUTHOrO Mopsinka. Haitanre umciao crmocobos.
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I'1aBa 4

Teopuga rpados.

1 I'padwi-1. 7 uros.

1. B BepxHUX yriiax JOCKU 3 X 3 CTOAT Y€pHbIe KOHU, & B HIDKHUX - O€eJIbIe.
Kax moMeHaTb UX MecTaMi 1 CKOJIBKO XOHOB JJId 3TOr'0 HEOOXOINMO?

2. B BepxHUX yrmax JOCKM 3 X 3 CTOAT YEpHBIE KOHU, & B HIDKHUX -
oenble. MOXKHO JTM Pa3MecTUTh KOHEi 0JTHOTO IBETa B MPOTUBOTIOJJIOKHBIX
KJIETKaX TOCKN?!

3. 3 nockn 4 X 4 BeIpe3aHbl BCe YIVIOBBIE KJIeTKHU. MoKeT i MmaxMaTHBII
KOHb ODOWTH BCIO JIOCKY M BEPHYTBCS Ha MCXOJHYIO KJIETKY, II0ObIBaB B
KayKJI0i KJIETKEe POBHO OJMH pa3’

4. CroiTelil MapcraHcknii koT Bacbhka mofiMar 6 MapcmaHCKIX TPEXXBO-
CTBIX MBIIIEK U CBA3aJ UX XBOCTAMU TaK, 9TO CBOOOJIHBIX XBOCTOB HE
ocTaaoch. CKOJIBKO y3eJIKOB eMy MPHIIOCh 3aBd3aTh! Backka moitMal
ele OJHY MBIIIKY U PEITUI, Pa3Bsa3aB HEKOTOPLIE U3 Y3€JIKOB, CBA3ATH
9Ty MBIIIKY CO BCeMH OCTaabHbIMI. CMOXKET JI OH 9TO CAeaTh TakK, YTO-
OBbI TIO-TIPEKHEMY He OBLIO CBODOIHBIX XBOCTOB?

5. CymecrByer i1 8-BepIIMHHBIA rpad, cTerneHn BEPIINH KOTOPOrO PaB-
HbI

~

d) 7, 27
6. B rpade ¢ 8 BepmuaaMu 1 creneHn BepmuH paBHeI 6, 6, 6, 5, 5, 4, 4,
4. CKOJILKO B HEM pebep?

Yreepxkaenne. KommmdaecTBo pédep B rpade paBHO MOJIYCYyMMe CTereHeit
BCEX €r0o BEpPIINH.

7. lokaxxkure, uTo B JitoboM Tpade:
27

1
2
2
2

)
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a) CyMMa CTereHeil BceX BEPIIUH paBHA YIABOEHHOMY UHCIy pebep (u
CJIEIOBATETHHO, TeTHA);

b) wmcsio BepuIMH HEYETHOMN CTEMeHN YeTHO.
8. JlokakuTe, 9TO He CyIIeCTBYeT 25-3BEHHOU JIOMaHOI, KoTopas Tepe-
ceKaeT KarKJioe CBOe 3BEeHO POBHO 3 pasa.
9. JlokarkuTe, 9TO B JIFOOOI KOMIIAHUHM HAAYTCA ABa YeJ0BEKa, Y KOTO-
PBIX TTOPOBHY 3HAKOMBIX B 9TOU KOMTIIAHUN.
10. B HekoTOpOM ropojie Ha J1I000M ePEeKPECTKe CXOISITCS POBHO 3 YiIU-
IIbI. YJIUIIBI PacKpalleHbl B TPHU IIBeTa Tak, UTO Ha KaXKJI0M IIepeKpPecTKe
CXOMIATCS YUl TPeX PasHbIX MBETOB. VI3 Topoja BBHIXOAAT TPHU JOPOTH.
JokaxknTe, 9TO OHM MMEIOT pas3Hble IIBeTa.
11. Kaxmgoe n3 pebep mosHoro rpada ¢ 17 BepmmHAMHU TTOKPAIIEHO B
OIWH M3 TpeX IBeToB. JloKa)XuTe, UTO eCTh TPU BEPIINHBI, Bce pedpa
MeXKJIy KOTOPbIMU - OJTHOT'O IIBETA.
12. B ropojse npoBomgmiaoch coBemanue Bpadeil. OT KaxKa0i MOTUKJITHI-
KI Ha COBEIaHue OBbLIO MPUIVIAIIEHO 0 ISITh Bpadeil. OKazaoch, UTO
KasK bl M3 MPUTJIAIIEHHBIX Pa0doTasl B IBYX MOJIUKINHIKAX, IIO9TOMY Ha,
COBEIIaHNU TIPEJICTaBJIAN 00€ MOJUKJIMHUKNA. KpoMe Toro, Hjs JII0OBIX
JIBYX IOJUKJMHUK TOPOJA CPeIN YIACTHUKOB COBEIIAHUS MOXKHO OBLIO
HaTHU Bpada, KOTOPHIil B HUX paboraeT. CKOJIBKO B TOPOE MOJUKIMHUAK
1 CKOJIbKO Bpadeil MPUHUMAJIO YIacTHe B COBEIaHun !
13. ¥V Kaykaoro CeMWKJIACCHWKA, €CTh POBHO OAWH APYT W POBHO OIWH
Bpar. /JlokaykuTe, 94TO UX MOYKHO Pas3OUTh Ha JIBe y4ueOHBIE TPYIIHI TaK,
YTOOBI B KayKJI0il TpyIIe He ObLIO HU JIpy3eii, HU Bparos.
14. MoxkHo 7 Ha OKPYXKHOCTH PACHOJIOXKUATH uncaa 1, 2, ..., 9 Tak,
YTOOBI CyMMa JIIOOBIX ABYX COCEJIHUX YMCEes He Jeniach HU Ha 3, HU HA
5, H1 Ha, 77
15. TleTs 3ameTnI, ITO y BCeX €ro 25 OJHOKIACCHUKOB PA3IMIHOE TUCTIO
apyseit B aTom kiacce. Ckombko apyseit y [leru? (Ykaykure Bce pere-
HIST. )

2 I'padsni-2. 10 uross.

Omnpenesenne. [lukioMm B rpade Ha3bIBA€TCA 3aMKHYTHII ITyTh, HE IIPO-

XOISIINII HU 110 KaKOMY pebpy rpada JiBa pasa oA,
Onpegenenne. JlepeBoM HA3KLIBAETCS CBI3HBIN rpad 0€3 INUKJIOB.
OKBUBAJIEHTHBIE OITPeIeIeHNUS:
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e ['pad aBigeTca mepeBoM TOrIA U TOJBLKO TOTIA, KOTJA JIFOObIE IBE ero
BEPIUHBI COEINHEHBI POBHO OJHUM TIPOCTHIM (T.€. HE TPOXOIAIINM
JIBa pasa depes OJIHY U Ty YK€ BEPIINHY) MyTEM.

e ['pac aBisgeTca gepeBoM TOr[a U TOJIBKO TOTJIA, KOTa OH CBSI3HBII,
HO TIPYM BBIKUIBIBAHUH JIFOOOTO pedpa mepecTaeT ObITh CBSI3HBIM.

Onpenenenne. Bucadeit BepimuHoil B rpade Ha3bIBAETCA BEPINITHA CTe-
neHn 1.

1. /loxaxxuTe, 9TO B JiepeBe, B KOTOPOM He MeHbINe JIBYX BEPITUH, eCTh
a) x0T Obl 0jfHa; b) X0Tst ObI JBe BUCSUNE BEPITHHDL.

e 2. a) Jlokaxkure, 9TO B JiepeBe ¢ 1 BePIIHHAMU POBHO 1 — 1 pebpo.

b) Hokaxkute, uTo r000ii CBA3HBIH Ipad ¢ 1 BEpIIUHAME, B KOTOPOM
poBHO N — 1 pebpo, ABIAETCA TEPEBOM.

3. HapucyiiTe BceBoBMOXKHBIE JIEPEBbS C MIECTHIO BEPITUHAMMU.
4. B nexotopoii crpane 19 ropomos 1 Bcero 18 mopor, mpudeM U3 KaxKI0TOo
ropoja MOXKHO IpoexaTrh B Jito0o0it npyroit. Ha Bcex moporax BBem omgHO-
CTOPOHHee ABMKeHMe. /loKaKuTe, UTo Tenephb, BhIEXaB N3 KaKOTr0-HIOYIb
ropojia HEBOBMOXKHO BEPHYTBLCA B HET'O 0OPATHO.
5. Jlokaxkure, 9To eciam B rpade ¢ n BepHIMHAMHU MeHbIIe, YeM n — 1
pebpo, TO OH He CBA3EH, a eC/Ii B HeM 00JIbIle, ueM n — 1 pedbpo, To B HEM
eCTb IINKJIbI.
6. BouseitbonbHas ceTka mpeacrapigeT coboit mpamoyroabHuk 20 X 300
(T.e. 21 x 301 ysen). CeTKy HaUMHAIOT pe3aTh He B y3aax. Kakoe Haw-
OoJIbIIIee KOJIMIECTBO Pa3pPe30B MOYKHO CIIe/IaTh IIPeKe, YeM CeTKa Pac-
MaIeTCs Ha YaCTH?!

Onpegenenme. OcToBHBIM JiepeBOM rpada Ha3kIBAeTCs Hoarpad, co-
JeprKaIllii BCe ero BEPITUHBI U SIBJIAIOIINICA TePEBOM.
7. lokaxxuTe, 4TO B CBA3HOM Ipade CYyIIeCTBYeT OCTOBHOE JIEPEBO.

3amaun A YeANHEHHOTO Pa3MBIIILJICHNS.

8. B Ascrpasun 101 ropoji, 1 HEKOTOPhIE 13 HUX COEJMHEHBI JOPOTIaMHu.
[Tpu srom u3 J1106OTO TOpPOAA MOYKHO J10€XaTh B JIEO0O# (BO3MOXKHO, C
mepecaKaMu) TOJbKO OFHUM crtocoboM. CKOJIBKO B 9TOi cTpaHe 10por?
9. B nocky Bouto 2013 reo3zeit. Juma u AHjupeil urpatoT B Urpy, Jeasd
XOIBI 110 OYEPEeIr. 3a XOJ MOXKHO COEJNHHUTDL JIBa eIlle He COeINHEHHBIX
MexK Iy coboit rBo3st HuTKoi. Haumnaer /Iuma. Kro BeIMIpaeT mpu mnpa-
BIJIBHOM UTpe, eC/TN MOJYIUBINNE 3aMKHYTYIO IeMb &) TTPOUTPHIBAET; b)
BBLINTPHIBAET?
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10. B cTpane 100 ropomoB, HEKOTOPHIE 3 KOTOPHIX COEANHEHBI aBUAJIN-
HugaMu. V3BecTHO, UTO OT JII0OOTO TOPOJa MOXKHO JIOJIETETH JI0 JIH00O0TO0
Jpyroro (BO3MOXKHO, ¢ TepecaakamMn). Jlokaykure, 9T0 MOYKHO MOOBIBATH
B Ka KJIOM I'Opojie, COBEpIINUB He OoJiee 196 mmepeneTos.

11. PackpaieHnnnslit B 4€pHBI 1 OeJIbIi 1IBeTa KYOWK C T'PaHblo B OJIHY
KJIETKY TOCTaBUJIM Ha OJHY W3 KJIETOK IMIaXMAaTHOW JOCKN W TPOKATUIN
M0 Hell Tak, 9To KyOWK TOOBIBaJI Ha KaxKJOH KJIETKE POBHO IO OJHOMY
pa3y. MoxkHO JI1 TaK pacKpacuTh KyOUK 1 TaK IPOKATUTH €ro IO JOCKE,
YTOOBI KarkKJIbIil pas3 I[BeTa KJIEeTKU W COIPUKOCHYBIIEHCS C Hell I'paHun
COBITaIaJIN?

3 ®opmyaa Jditaepa. 12 mroJs.

Omnpenesenne. ['pad HazbIBaeTCs ITAaHAPHBIM, €CJIM €r0 MOXKHO HapH-
COBAThb Ha ILIOCKOCTU 0e3 mepecevueHus pebdep.

Onpenenenne. ['oBopar, uTo rpad YKIAIBIBAETCA Ha HEKOTOPOIT MMO-
BEPXHOCTH, €CJIM €ro MOYKHO Ha, Heil HapucoBaTh Oe3 mepecedeHus pedep.
[Tmockuit rpacd — rpad, ya0sKeHHBIN Ha MJI0CKOCTb.

Omnpenesenne. ['panbio miockoro rpada Ha3bIBAETCSd JaCTh ILTOCKO-
CTU, OrpaHUYUeHHAsd peOpaMu.

Onpenenenne. B kauecTBe rpaHm MOYXKHO pacCMaTpUBaTh M YaCThb
TIJTOCKOCTH, PACIIOJIOXKEHHYIO “BHE TIJIOCKOTO MPeJICTaBIeHNd Tpada. ITy
YaCTh MJIOCKOCTH HA3bIBAIOT “OECKOHEUHOM T'PaHbIO.

g cBA3HBIX IJIOCKKUX I'padoB BhINOIHAEeTCA (hopMyia ditaepa
B+I'—P=2, rne B — kosmuecTBo BepimuH B rpade, P — koamduecTBo pé-
bep, I' — KommuecTBO TpaHeil, BKIOUad “OeckoHeuHYI0 rpanb’. Jlagee Mbl
OymeM cuuTaTh, YTO B IJIOCKOM T'pade HeT IeTesIb U J00bIe IBe BePITHHHI
COeJINHEHbI He DoJiee UeM OJHUM PedpOoM.

1. a) Hdokaxkure dopmyiy Ditnepa s gepesa.

b) Jlokaykure, 9TO €CJIN IPY BBIKMIBIBAHUN U3 IJIOCKOTO CBSI3HOTO I'Pa-
da Kakoro-1mdbo pedpa OH OCTAETCA CBSI3HBIM, TO KOJUYECTBO YacTell, Ha
KOTOpbIE€ OH JIEJIUT TIJIOCKOCTh, YMEHbITaeTCsT Ha 1.

c¢) Hokaxkure dpopmyry Ditepa st MIPOU3BOJIBHOIO CBI3HOTO TLITOCKO-
ro rpada.

2. B xBagpare ormernin 20 To9eK U COeTUHIIN NX HEepeCceKalomMMUCs
OTpe3KaMU JPYyT ¢ JIPYroM U C BEPIIMHAMM KBaJpaTa TakK, UTO KBaJIpaT
pazdmiIcsa Ha TPeyroabHUKN. CKOJIBKO TOJYYINIOCh TPEYTOJIHLHUKOB?
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3. Jlokaxkure, UTO JIJIsT CBSIZHOT'O TIJIOCKOT'O T'pada, B KOTOPOM XOTd OBl 3
BEPINHEI, CIIpaBei/InBo HepaBeHcTBO 2P >31
4. Jlokaxkure, 4TO JJIg CBA3HOI'O ILJIOCKOI'O Irpada, B KOTOPOM XOTs ObI 3
BEPIIWHBI, CTIpaBeIINnBO HepaBeHCTBO P<L3B—6.
5. MoXXHO JI1 TTIOCTPOUTH TPH JO0Ma, BBIPBITH TPHU KOJIOAIA W COEINHUTD
TPOIUHKAMK KayKJIbIil JOM C KaXKJIbIM KOJIOAIEM TaK, 9TOOBI TPOINHKI
He TIepeceKajInuch’
6. IIpaBuTenbcTBO OJHOI CTpaHbI NMPUKA3aJI0 COEIUMHUTH CKOPOCTHBIMU
aBTODAHAMU IISITH CTOJMYHBIX T'OPOJOB TaK, YTOOBI KarKIbIi OBLI coeau-
HEH C KaXKJbIM, U, KDOME TOr0, OHW He TepeceKasnch (mabbl m30ekaTh
apapuit). JlokaskuTe, 9T0 GIOpPOKpATAM MPHUIETCS T03a00TUTHCT O CTPOU-
TeJILCTBE MOCTOB WJIN TOHHEJIEH.
7. Kaxxnoe pebpo nosnoro rpada ¢ 11 BepmmrHaMy IOKPAIIEHO B OJIMH U3
JIBYX IIBETOB: KPACHBII MJIN He KpacHbI. JlokaxknuTe, 4To 1100 “KpacHbIi,
b0 “He KpacHBIN Tpad He dBIAeTCA IJIaHAPHBIM.
3amaun A YeAMHEHHOTO Pa3MBIILICHNS.

8. [lokaxkuTe, UTO B JHOOOM CBA3HOM IIJIOCKOM T'pade CYyIIecTByeT Bep-
IMITHA CTeleHu He 0oJiee UeM MATh.
9. Jlokaxxure, 9TO JIId ILJIOCKOIO I'pada BBIIOJIHAETCA
B+I'-P=K+1, rme K — KomndecTBO KOMIIOHEHT CBA3HOCTH.
10. a) Jlokaykure, 9TO BEPIIMHBI MJIOCKOTO Tpada MOXKHO PaCKPACUThH
B 6 IIBETOB TaK, YTOOLI BEPIIMHBI, COeIMHEHHBIE PEOPOM, IMEIN pa3HbIi
I[BET.

b) Jdokaxkure, 9T0 KOHETHA TIOCKas KapTa JOTYyCKAeT PACKPacKy B 6
I[BETOB TAaKYyl0, YTO COCEJIHIE CTPAHbI OyIyT OKpAIIeHbl B Pa3HbIE 1IBETA.

4  @opmyna Jiinepa gepe3d popmyay Iluka. 16 urond.

1. Hafit MuHUMAIBLHYIO TI0IAIb TPEYTOJbHIUKA C BEPIIMHAMU B y3J1aX
ceTKH, nucrob3ys dpopmyny Iluka.
2. Jlau cBs3mbiil miocknit rpad (MIockas KapTa) ¢ BEPITHHAMA B y3/1aX
CeTKN 0e3 BUCAYMX BEPIINH, BCe pedpa KOTOPOTO ABJISAIOTCA OTPE3KAMMU.
[Tycts V' — KonmmdecTBO BepiiuH B 3ToM I'pade, £/ — KommaecTBo pedep,
F' — xommuecTBo rpaneii.

a) okakuTe, UTO cyMMa, TIJIOIIa el rpaneit rpada paBHa,

I+X+B/2+5/2—-(F—-1),
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rie I — KOJIMYECTBO BHYTPEHHUX Y3JI0B BceX I'paHeil, X — KoJIMIecTBO
V3JI0B Ha BHYTpPEeHHUX pebpax (He BKIOUas BEPIINHbI), B — KOJINIecTBO
y3JI0B Ha BHENTHUX pebpax (He BK/IOYasd BepHIMHBI rpada), S - cymma
KOJINYECTB CTOPOH BHYTPEHHUX I'DaHENL.

b) Hokaxkure, uto S + K = 2F, rie K — konaectBo pebep, MpUHAI-
JIeKAIX BHEINTHe! TpaHun.

c¢) Jlokaykute, 4TO TLIOIMA/Ib JOMOJHEHISA BHEITHEH IpaHd PaBHA

I+X+V-K)+(B+K)/2—-1.

d) Hoxkaxkure dbopmyty Ditnepa: V — E + F = 2.

3. a) Jlokaxkute, 9TO 7151 JIIOOOTO MHOTOYTOJBHUKA C BEPITUHAMIE B y3/1aX
CETKM OTHOIIEHNE ero IIOMA M K KBaIpaTy J00H CTOPOHBI PAIlIOHAIEL-
HO.

b) Haitnure maonas mpaBuIbHOTO TPEYTOJBHUKA CO CTOPOHOI a.

c¢) JlokaxkuTe, 9TO HE CYIECTBYET MPABUIBHOTO TPEYTOILHUKA C BEp-
IMIHAMHI B y3J1aX CETKI.

4. a) Haiimure reomerpudeckoe mecto Touek M BayTpu A ABC' Takux,
qro A ABM u A CBM paBHOBEUKN.

b) JlokaxkuTe, UTO MeIMAaHBI TPEYTOJLHIUKA MEPECEKAIOTCST B OHO
TOYKE.

c) Beputunbr TpeyrobHUKa J€KAT B Y3/IaX CETKU, MPUTIEM Ha ero CTO-
pOHAX JIPYTUX Y3JI0B HET, a BHYTPHU JIEXKUT POBHO ONMH y3e. /lokasars,
YTO TOT Y3€JI COBIANAET C TOUKOHN Imepecedennsa MeIuaH TPEyTrOIbHUKA.
5. JlokaxknTe, 9TO €CIN BEPIINHBI BBIIYKJIOTO N-YTOJIbLHUKA JIeXKAT B Y3~
JaxX KJIeTdaroit Oymaru, a BHYTPHU W HA €ro CTOPOHAX JIPYTHUX Y3JI0B HET,
TO N < D.

6. KBagpar n X n OpomsBOJbHBIM 00pa30M HAPUCOBAH HA KJIETUATON
6ymare. JJokaskuTe, 4TO OH IOKpbIBaeT He 6osee (n + 1)? y3/10B CeTKHU.

5 OiiaepoB MuKJa. 19 mioad.

1. Ha cxeme mnpencrapiena kKapta r. Kénurcbepra c msobparkeHneMm
OCTPOBOB I MOCTOB MEXKJy HUMHU BO BpeMeHa

l Ditepa.
&\K\ a) MoykHO Jit 060UTH BCE MOCTBI, TIPOXOJIST 110
{i\ KayKJI0My He 0ojiee 01HOTO pasa’
It b) kakoe HamMeHbINee KOJUIECTBO MOCTOB
HYKHO JIOOABUTH, YTOOBI CTAJIO BOBMOXKHBIM X 000WTH?
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¢) MyHKT b), HO OOONTH U BEPHYTHCST HA3A!

Omnpenesenne. [IyTs, mpoxondimuii o KaxkaoMmy pedbpy rpada poBHO
OIIH pa3 (He 00s13aTeJILHO BaMKHyTblﬁ), HA3BIBAETCS diIepoBBIM. Ecmm
STIEPOB TIyTh 3aMKHYT, TO €70 Ha3bIBAIOT SMTEPOBBIM ITUKJIOM.

2. Ha mmockocTu HapmcoBaHBI HECKOJIBKO OKPYKHOCTEM, 00pa3yrommx
cBsI3HYI0 Gurypy. Hokaxkure, 4To 3Ty (PUTYPY MOYKHO HAPHUCOBATH, HE
OTPBIBas KapaHJalla OT OyMar.

3. Kpurepnii Haauuusa 3itjaepoBa nmyTu. Joka>knTe, 9TO B CBA3ZHOM
rpade cymecTByeT 3iIepoB IMIyTh TOrIa W TOJBKO TOIa, Koraa He DoJiee
JIBYX BepIIHH Irpada NMeT HeUeTHYIO CTeIleHb.

4. Kpurepuii HaJan4uugd dijaepoBa mukJaa. J[oka:kuTe, 9TO B CBA3HOM
rpade CyIecTBYyeT 9iIepoB MUK/ TOIAa U TOJBKO TOIJA, KOT/Ia CTeleHb
KasKI0i BEPIIMHBI YeTHA.

5. MoxKHO I COCTaBUThL pa3/JIMHOBAHHBLIN KBajpaT 4 X 4

a) 13 5 JIOMaHBIX JJTHHBL 87

b) u3 8 MOMAHBIX JTHHBL 57
6. Bo Bpema copeBHOBaHMIT 1T0 aBTOMOHKAM HEKOTOPHIE aBTOMOONJIN CTaJI-
KHBAJIICh MeXKy coboit. OKazayoch, UTO UX MOXKHO Pa3/ieJINTh Ha JIBE
I'PYIIBI TaK, YTO aBTOMOOWIM, BOIIEAIINEe B OGHY I'PYIILY, JPYT C JIPY-
IOM He CTaJKHBaJIUCh. JloKaxkuTe, YTO CyMMapHOe KOJUIECTBO BMATUH
y aBTOMOOMJIEI TTIepBOil IPYIIIHI PaBHO CYMMapPHOMY KOJUYECTBY BMATHH
y aBTOMOOMJIEIl BTOPOI TPYIIIIHI.

Onpenenenne. ['pad HazbIBaeTCS ABYIOJLHBIM, €CJIH €TI0 BEPITIHEI
MOXKHO PacKpacuTh B JIBa I[BeTa TaK, YTO He OymeT pebep ¢ KOHIIAMUI
OJIMHAKOBOI'O IIBETA.

Yupaxuaeane. ChopmyaupyiiTe pe3yabTar 3a1adu 6 Ha d3BIKE TEO-
puu rpados.

7. Kakoe naubosbiree uncio pebep MoXKeT ObITh B JIBYJI0JIBHOM rpade ¢

a) w OeJBIME U b IePHBIMU BEPITTHAME !

b) ¢ 2k BepurunaMun?

¢) ¢ 2k + 1 BeprmmHOi?

8. B TycoBKe y KaxKIbIX JIBYX JII0JIell POBHO IIATH OOIIUX 3HAKOMBIX. Jlo-
KayKITe, YTO KOJUIECTBO Iap 3HAKOMBIX JIEJIUTCA Ha 3.

9. Ha mockoctu manbr 10 To4Yek: HECKOJIBKO M3 HUX OeJible, a OCTaJIb-
Hble — depHbIe. HekoTopble Toukm coeqmHeHbl oTpe3kamu. HazoBem Tou-
KY MUucmuveckoti, ecam 0oJiee TTOJTOBUHBI COeTUHEHHBIX C HEll TOUeK MMe-
IOT I[BET, OTJINYHBIN OT ee IiBeTa. KarKIbIM XOJ0M BBHIOMpPAETCS OJHA U3
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MUCTUYECKUX TOUEK (€CM TaKhe eCTh) U MEePEKPAITNBACTCS B MPOTUBO-
TIOJIOYKHBIN 1IBeT. JloKaKkuTe, 9TO Uepe3 HECKOJILKO XOJO0B He OCTaHEeTCs
HU OJIHOM MUCTHUYECKOIl TOYKHU.

10. MoykHO Ji BBIIICATH BCE TPEX3HAUHBIE UNC/IA, HE OKAHIMBAIOIIIECS
HYJIIMU, B CTPOYKY TaK, YTOObI ITOCIEIHAS I Pa KaxKJI0r0 YUCIa ObLIa
paBHa MMepBoil MUdpe CIeNYIONero 3a HuM?



I'1aBa 5

Teopusga uuce..

1 CpaBHeHnd. 5 MIOJId.

Omnpenesenne. Eciau nBa 4ncia Jai0T OQUHAKOBBIE OCTATKU IIPHU JIeJIe-
HUN Ha YHUCJO 7, TO TOBOPAT, YTO OHU CPABHUMBI 110 MOJIYJIIO 1. 3alll-

CBIBAIOT 9TO Tak: a =b win a = b (modm).
m

Baotcnoie gparxmoi:

e Eciu uncia CpaBHUMBI 110 MOIYJIIO 1M, TO UX PAa3HOCTH CPpaBHHMa C
HyJIEM 110 MOIYJIIO 111, T. €. JEJINTCA Ha 171.

e [cim pasHoOCTh ABYX UHCES CPABHUMA C HYJEM II0 MOMIYJIO 171, TO 3TU
YNUCJIa CPABHUMBI TT0 MOJLYJIIO 170.

e CBoiicTBa cpaBHEHMUII:

a) ecin a=b, b=c, T0 a=c¢; b)a=a+ km, rae k — nenoe IuCIO;
m m m m

¢c)ecma=b,toa+c=b+c; d)ecmma=buc=d, 0oa+c=b+d;
m m m m m
e) ecit a=b, 10 ac=be; f)ecm a=bu c=d, To ac=0bd;
m m m m m
=0 b =ph k — ;
g) ecim a =b, To a” =b", rme HATYPAJbHOE THCIIO;
m m

h) mpusectn mpumep, Korma ac = be, HO He BBITOHIETCA @ = b.
m m

i) cdopmynupyiiTe, KOrma MOKHO COKPAIATH HA OJHO U TO YK€ TUCIIO
00e YacT! CpaBHEHUs, I JIOKAYKUTE 3TO CBOMICTRO.
3amaun AJd YeAMHEHHOTO Pa3MBIIILIeHNS.
1. Haitnmure ocratox or meierns: 142913 na 13; 36°13 ua 37.
2. JTokayknTe, uTo unciao 72012 + 92913 nemgmresa ma 10.
3. Haitmure ocrarok mpu geiernn 921 4+ 13121 ma 11.

4. Nokaxkute, ato gucyo 2006 - 2007 - 2008 - 2009 — 24 nenrces a) Ha 2005;

b) Ha 2010.
35
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5. Jlokaxxure, 910 a) 2100?3100; b) 21001:—33100; C) O KAKOMY eIIé Mpo-

cromy Mogyito cpapanmbl 210 1 310 (majinure xoTa 6B ommH)?

6. Ha ouens mymmnoi mocke 3amucasm ancio 20132013 B necarutnoit 3amm-
cu. [loroMm BMecTO 9TOro unc/ia 3ammcan CyMMY ero mudp. 3areM CHOBa,
BMECTO IOJIYUMUBIIET0OCS UNCJIA 3AIIUCAINA €TI0 CYMMY HUPP. DTOT IIPOIECC
TTPOIOJIXKAJICS IO TeX TOp, MOKa He OCTaJJI0Ch OJHO3HATHOE UMCI0. Kakoe
YUCJIO OCTAJIOCH?!

7. Ilycre A — npoussejieHne Bcex HedeTHBIX 4uces or 1 mo 2009, B —
IIpou3BeieHre Bcex deTHhIX dnces ot 2 g0 2010. Hoxkaxkute, uro A + B
neauTcd Ha 2011.

8. Jlokaxkure, uto qucio (3" — 1)" — 4 menurca va 3" — 4 mpu Jr060M
HATypPaJIbLHOM 7.

9. JlokasKnTe, UTO TIPH JII0O0M HaTypasbHOM n dncio 3% — 25" memmres
Ha 35.

10. /lokaxxkute, 4TO [ JIIOOBIX IEJIbIX a 1 b

a) a™ — b" menmtest HAa a — b pw J1I060M HATYPAJILHOM N;

b) a" 4+ b" gemures Ha a 4 b npu TOOOM HEYETHOM HATYPAJIBLHOM 1.
11. a) Haitnure Bee k, m1a xKotophix 28 — 1 nemmres Ha 7;

b) Jlokaxkure, 910 ecjm 2k — 1 nemmures Ha 11, To oHO mesuTcs Ha 31.
12. JlokasKuTe, 4TO HU TIPU KAKOM HATYpaabHOM k umcio 3% 4+ 5% me
SIBJISETCS KBaApPaToOM HATYPaJIHLHOTO THUCTIA.

13. Jloxkaxkure, aro 19 - 8" + 17 gBjsgeTcsd cocTaBHBIM IIPU JIIOOOM HATY-
pPaJbHOM 1.
14. TlocienoBaTeIbHOCTL 3aaHa CIEIYIOMNM 00pa3oM: a1 = ag = 1,

(pio = Gy + Apeq + 1. JlOKakuTe, 9TO @, — 3 — COCTABHOE UNCJIO MPH
n=>".

2 HOZ. Anropntm EBkiamma. 6 miond.

1. Ha mocke mammcannbt uncia 4800 n 3003. Buta BeAucasieT pasHoOCThb
YUCceJl Ha JIOCKE U 3aMeHsIeT JIFoboe U3 Yhcel Ha 3Ty Pa3HOCTb.

a) MoxkeT i1 OH C TTOMOITBIO TAKWX OMEpAIit MOJyIUTh dncia 18 u
107

b) Kakoe HanMeHnbImee mogoKUTETHLHOE THCIO OH MOXKET TTOJTYIUTh !
2. Ha nocke mammcanbl uncaa a n b. BUTa BBIYKACISET PA3HOCTH YNCE
Ha JIOCKe 1 3aMeHsIeT JiFoboe 13 4UKcesl Ha 3Ty Pas3sHOCTb.
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a) Jlokaxkure, uTo Bce OOIMMe MeUTENN IUCET Ha JOCKE BCEra OHU
U Te JXKe;

b) Hokaxkure, 9T0 BuTd He cMOXKeT MOJYydUTh HATYpPATBHOE HUUCIIO,
MenbIee (a, b);

c¢) Jlokaykure, 4TO TOCTE KAKOTO-HUOYTH X018 Ha JTOCKe oKaykeTcs 0

d) JlokaxkuTe, 9TO BMECTE C HyJeM Ha JOCKe TPUCYTCTByeT (a, b).
3. JlokakuTe, 9TO

a) Ecmm a > b, mo (a,b) = (b,a — b);

b)&mua—kh+rT (a,b) = (b,71);

¢) Ecim ab, To (a,b) = b.
4. Haitnnre

a) (12751, 10537);

b) (546,452).

3azaun A YeANHEHHOTO Pa3MBbIILIeH.

5. Ha mpamoit cuanT adarymika, KoTopas MOXKeT MphITaTh Ha b CM WJIN
7 cM BIpaBo min BaeBo. CMOXKeT JIM OHa CMECTUTHCS TTOCTIe HECKOThKIX
IIPBI?)KKOB BIIPABO Ha 3 CM OT HAYaJJIbLHOT'O MOJOXKeHusi? Ecin cMoxKeT, To
KaK OHa JIOJI?)KHA IIPBIFaTh”
6. Haiinure Kakne-HOyIb IeIbIe X U Y, OIS KOTOPBIX:

a) 120 — 5y = 1;

b) 12x + by = 19.
7. Ot mpamoyroabauKa 2013 X 35 Mo mpsaAMoit 0Tpe3aloT KBaapaThl. Kark-
TIbIN pa3 MoIydaeTcd TPAMOYTOJIbHUK, U OT HETO MOYKHO OTpe3aTh KBa/l-
paT co CTOPOHOI paBHOI MeEHbLITEl U3 CTOPOH MPAMOYTOJIbHUKA. TaK JIe-
JIAIOT, TOKa He oCTaHeTcd KBaJpaT. deMy paBHa CTOPOHA OCTABIIETOCS
KBaJipaTa’
8. Haiigure (210 — 11,2120 — 1),
9. JlokaxknTe, 9TO A/ KaKI0T0 HATYPaJIbHOTO 7v IPOOh
TUMA.
10. Harypanbhubie aucia a u b B3aumuo mpocthl. Jlokazars, aro (a +
b:a® + b?) pasen 1 un 2.
11. Jlokazath, uto (m,n > 0 — HaTypaJbHble 9uCIa 1 N < M)

a) (20 —1;2m — 1) = 2mm) _ 1.

)

12n+1
30n+2

HEeCOKpar-

)

b (1on 110 = 1) = 10mm) — 1

) Hatimu (22...22; 88...88);
n ,HBOGK m BOCbMepOK
d) Haitru (88...88:22...22).

. BOCbMEPOK M JABOEK
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12. Haitgure (11! — 20; 10! — 20).
13. Hucsa Pubdbonauun onpenenstorcd Tak: F1 = Fo =1, Fi0 = F,, 1+
F,,. Hokaxwure, aro (F,, F,, 1) = 1.

nt4+3n24+1

14. JTokaxxure, 910 1podb “— o

n.
15. Kakue suavdenns moxker npuauMath (3n + 2; 10n + 23)7

HECOKPaTUMa IIPpU BCEX HATYPaAJIbHBIX

3 JImHeiiHOe mpeacTaB/ieHUE. 9 MIOJId.

1. JlokaxkuTte, 9TO BCe OCTATKU 11, T9, ... ,I'n, HOJyUIAIONIIECT B IIPOIECcCe
BBITTOJTHEHNS aJIropuTMa EBKIMmIa, MOYKHO IIPEICTAaBUTL B BUAE ma + nb,
r7ie M U N ILeJIble.

Teopema 1. Eciu (a,b) = d, To HaligyTca Takue Iejble m U M, 9TO
d = ma + nb.

2. Haitzure Takue m u n mrs (2013; 11285).

3. Xynuranwl Bansg n Cavg copBain CTEHHYIO ra3eTy U CTaIl PBATh ee Ha,
MeJIKIe Kycoukn. BaHga pa3pbIBasl KasKIblil KycoueK, KOTOPHIi TmomaaeT
eMy B pyku, Ha 5 yacteit, a Cang ga 10. Moryio 1 B HEKOTOPBII MOMEHT
oIy InThed 1998 00pBIBKOB?

4. PemuTe B IIeJIBIX UNCIaX ypaBHEHNE ST — 7Y = 3

a) HaliuTe Kakoe-HUOYIb OJHO PEIeHHe;

b) mafimuTe Kakue-HUOYIH TPU PEITeHUT;

C) eclM BBITIOJTHEHBI PABEHCTBA DX — TYy; = 3 U Drg — Ty = 3, TO
PACCMOTPUTE UX PA3HOCTD;

d) maiiuTe BCe pernieHus ypaBHeHUsd Hhr — Ty = 3 B IEJIbIX TUC/IAX.

5. B smdre aeficTByroT gBEe KHONKM: OJHA, TTO3BOJJIAIONIAA TOIHNIMATHCS
Ha @ TaxKeii BBEpPX, M Jpyrasd, MMO3BOJISIONIAs CIIyCKaThbcsd Ha b sTarkeit
BHI3. MBI rOBOPUM, YTO JTUPTOM MOYKHO ITOJIb30BATHCA, €CJIA C €ro II0-
MOIIIBIO MOXKHO IIOIIACTh C JII00OT0 dTarka Ha Ji000il Jpyroil.

a) Jokaxxute, aro mpu (a,b) > 1 TONB30BATHCA JTUPTOM HEJTB3SI.

b) Hokaxure, ato mpu (a,b) = 1 cymecrByer takoe N (3aBucsIee ot
an b), 9YTO B JIOMe BBICOTOM IO KpaitHeit Mepe B N 3TaKkell TOJIb30BATHCS
JIUMTOM MOXKHO.

c¢) Ilycte (a,b) = 1. Haiigure namvenbiiee N, st KOTOPOTO HMEET
MEeCTO YTBEpKJIeHNe TTyHKTa b).

3azaun g yeANHEHHOTO Pa3MBIILIeH.
6. PemuTre B 11eIbIX YNCIaX ypaBHEHUA:
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a) 3z + by = 13;

b) 10z + 15y = —5;

c) —6z + 21y = 18.
7. Haiinure kakne-unOynpb mesble anciaa A n B Takue, 4T0
ﬁ - 1(%1 - 9991999'
8. Bepno 1, 9To 111 JTI0OBIX HATYpPaAJIbHBIX @ U b HaAyTCd TaKue HaTy-
paJibHbIE P U ¢, YTO IIPH JOOOM HATYPAJILHOM 7T YUCTIA P + an U q + bn
B3AMMHO TTPOCTHI?
9. Ha Gepery mopa crouT Oosbliad IycTad IUCTEPHA C KPAHOM, U IBE
Pa3HBIX KAHUCTPHI eMKOCTBIO 16 1 25 muTpoB. MOXKHO 1 HAIUTL B 3TY
IucTepHy poHO 1998 uTpoB BOJbI?
10. ITyctb m m n— HaTypaJbHbIe ducia. /lokaszarhb, 9T0

a) (22" +1;22" +1) = 1;

1, ecnn a 4eTHO
n m
b) (a* +1;a°> +1)=< "
2, ecaIn a HEeYeTHO
n m

¢) (@®* —1,a> —1)=1.
11. Mger xotuMm paspe3aThb IpaMoyroabHUK M X N Ha oanmHAKOBbLIE KBaJI-
paTbl. Kakoit MakcnMaJbHBIN pasMep TaKWX KBaJIpaTOB MOXKET ITOJIY-
YUTHCS !
12. HazoeeMm “MN-koneMm” durypy, koropas xoqut Ha M KJIETOK B OJHOM
HammpaBJeHnn 1 Ha [N KJIETOK B APyroM, MepHeHINKYJIAPHOM TIEPBOMY.
[Tpu kaxkux M n N Taxoit MN-KoHBL MOXKeT JIoCKaKaTh J0 J000H KIeTKH
OEeCKOHEYHOIl MaxMaTHOil T0CKMI?
13. Pemmute B 1menbix uncaax ypasaerune 2000x 4+ 513y = 329.
14. PemunTe B 11€/IBIX YNCIAX YPABHEHUSI:

a) —7x + 4y + 9z = 89;

b) 10x + 13y 4+ 8z = 143.

C) CKOJIbKO DEIIeHuil B MEeIbIX 9UC/IaX MOXKET UMETh YpaBHEHUe

ar + by +cz =d?

4 Majasg Teopema Pepma. 11 uroada

1. CocraBbTe TAOIUILY YMHOYKEHUS HEHYIEBBIX OCTATKOB 1O MOIYJTIO 4, 5,
6, 7. [Touemy B ogHUX TabJIMIAX BCTPEUAIOTCS HYJIU, a B APYTUX — HET?

2. JlokazknTe, 9TO €C/IN MOIYJIb — TIPOCTOI, TO B KaXKI0i CTPOKe 1 B KaXK-
JIOM CTOJIONE TaOJUIBI YMHOXKEHUA OCTATKOB BCe Umcya pasandsbl.(To
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eCTh, KaXKJas CTPOKa TabJIUILI COAEPYKUT BCE HEHYJIEBLIE OCTATKHU, IIepe-
CTaBJIEHHBIE B JIPYTOM TTOPSIKE. )
3. Ilyctb @ — 1esioe 4ncsio, KOTOPOe He JEeJIUTCA Ha IIPOCTOEe YUCIO P.
JloKazkuTe, 9TO:

a) daucna a, 2a, 3a, ..., (p—1)a JAOT pa3IHIHBIE OCTATKU O MOJIYJTIO
.

b) a x 2a X 3a X ... X (p—l)a%(p—l)!

c¢) (Masmast reopema @epma) JlokaxkuTe, 9T0 €CM p — MPOCTOE TUCTIO

11 @ He nesuTcd HA p, To al ' = 1.
p

Onpenesenne. ['padoM yMHOXKEHIT HA OCTATOK 1 IO MOJIYJIIO 17 Ha-
3BIBAETCS OPUEHTUPOBAHHBIN Ipad, BEPIIMHAMEI KOTOPOTO CJIYKAT OCTaT-
KU OT JIeJIEHUS Ha, M, a 13 KaXKJ0#1 BePITUHLI k e TMHCTBEHHOE pedPo BeJeT
B BepImuHy kn.

4. a) Iloctpoiite rpadbl ymMHOXKeHEsT Ha 2, 3 u 5 1o Moysio 10, Ha 3 1o
moxayaio 9, va 1, 2, 3, 4, 5, 6 Mo MoayJIo 7.

b) Jloxkaxkure, 9T0 Tpad YMHOXKEHUS HA HEHYJIEBOW OCTATOK TIO TPO-
CTOMY MOJIYJIIO Pa3JiaraeTcs Ha IUKJIbI PABHOM JTUHHI.

c¢) Vcnonbsys pesysbrar . b), mokaxkure masyio Teopemy Pepma.

3amaun A YeANHEHHOTO Pa3MBIILIeHNs.
5. Haiimre ocratok ot memerns 87V na 31.
6. JTokaxure, uro 16*"*! + (2n + 1)!% nemurca wa 17, ecom (2n + 1) Ha
17 He menurcd.
7. Hokaxknte, uto uncio 302! + 12130 — cocraBnoe unco.
8. JlokaxKure, uto n' — n genuTcs Ha 42 mpu moboM n.
9. /lokaxkuTe, 9T0 ec/ix 1 — HATypaJbHOE IUCI0 He KpaTHoe 17, To 0HO
m3 uncen n® + 1, n*+ 1, n>+ 1, n+ 1, n — 1 gemures na 17.
10. Maremarmaeckue xyauranb! ['purra m Bopa kararorcd wa gudre 17-
sTaxkHOro Joma. OHU cagarces B TudT Ha 9Tayke ¢ HOMepoMm n, (n # 17)
I eyT Ha 3TazK, HOMeP KOTOPOTO PaBeH OCTATKY OT jejeHud n’ Ha 17.
[Toce aTOTO OHM YMHOXKAIOT Ha N HOMEP dTarka, Ha KOTOPOM OKa3aJINCh,
1 eIyT Ha 9TaK ¢ HOMEPOM, PABHBIM OCTATKY OT AejeHnd Ha 17 moayieH-
HOTO TTpon3BeAeHnd. Ha KakoMm sTarke MOYKET 3aKOHINTHCA MTATHAIIIATAS
[I0e3/IKA !
11. Bope u I'pume Hagoeno BCIOMUHATL, ¢ KAKOIO dTarKa OHU HadaJIn
My TeNecTBUe, U Telmepb OHU ITPOCTO BO3BOIAT B KBaJpaT HOMEpP dTaka,
Ha KOTOPOM HAXONATCS, W eIyT Ha 3TaX ¢ HOMEPOM, PaBHLIM OCTATKY
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OT JesieHnd pe3yabTaTa Ha 17. CKOJIbKO MOe3I0K YIACTCS UM COBEPITUTD
TaKIM CITOCOOOM?
12. Tlycrs p — mpocToe uucio, bosbirnee 5. JokaxkuTe, ITO:

a) 11111...11 we menurcs Ha p.

P eJTMHUIT
b) 11111 ...11 nemurcs Ha p.
p—1 epmHumA

13. /lana mocienoBaTeIbHOCTE a, = 1+ 2" + ... + 5", Cy1iecTBytoT Ju
5 WIYIMUX HOJPSIT e€ wiIeHoB, gessdmuxcs Ha 20057

14. Ilycrs p — mpocroe aucio. Hokaxure, aro (a + b)Y =a? + WP jnia
p

JIIOOBIX HATYPaJIbHBIX @ 1 b.
15. Ilycts p m ¢ — pasamdHble TpocTble ducia. Jlokaxkure, aTo p? +
¢"=p+q.

pq
16. Ilyctb p — mpoctoe umcio. Hamumiem cHavaga p eIwHUIL, 3aTEM P
JIBOEK, P TPOEK, P YETBEPOK, P MATEPOK, P IMIECTEPOK, P CEMEPOK, P BOCh-
MEPOK M P AeBATOK. JloKakuTe, 9TO IOJYyUeHHOE TaKUM 0OPa3oM UHCJIO
pu Ae/IeHuN Ha p Jae€T TaKoi »Ke ocTaToK, uTo n uucjo 123 456 789.
17. Tokaxkure, uto m®n — n%'m xparro 56786730 mpu TOOBIX IIEJIBIX
mun.
18. HaitinnTe BCe TaKkne MPOCTHIE YNCIA P, ITO 51 KpaTHO P.
19. Tlycts p u p + 2 — mpocrbie uncia. Jokaskure, ato 2p(p+ 1)(p + 2)
ABJIgeTcs obImM feanTesnem uncesn pPt2 —pu (p+2)P —p — 2.

5 Anarebpa. 22 uroJd.

1. dokaxure Toxaectso: a) 1 +3+5+...+(2n—1)=n% b)1 -1+
2-21+...+n-nl=n+1) -1

2. Jlokazxxkute, 1aTo gmcso 7999973 — cocTaBHoOe.

3. Beraucsmre: 70 - (719 + 718 + ... 4+ 712 + 72) + 1.

4. Yupocrure: (24 1)(22+ )21+ 1)(2°2 + 1)(210 + 1)(2%2 + 1),

5. Poma yTBep:KIaer, 9To ec/ii K JII000OMY ABY3HAUHOMY UUC/Y IIPUIIA-
caTb CIpaBa YUCJIO, 3aIICAHHOE TeMU >Ke IndpaMu, HO B 00PATHOM II0-
pAIKe, TO HOJYyINM YeThIPeX3HaTHOe UKCIIO0, Jesieecs Ha 11 6e3 ocTaT-
Ka. [IpaB jin on?

6. Jokaxkute, uro 200000132 4 200000132 - 200000142 4 20000014? — T0Y-

HBIIT KBaJIpar.
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7. Haiinne 3rakouepenyrontytocs cymmy 502 - 500 — 503 - 499 + 504 - 498 —
505497+ ...+ 1000 - 2 — 1001 - 1.

8. Bepno ym, uro uncmo 2013 - 2014 - 2015 - 2016 4+ 1 aBageTcd MOTHBIM
KBaIpaTOM !

9. IIpencrasbre BRIpaKenue 222 4 2y B BUAE CyMMBI IBYX KBaJIPaTOB.
10. ITokaxkuTe, 4TO 000 HEUETHOE UUCIO MOXKHO MPEJICTABUTHL B BUJIE
Pa3HOCTHN KBAAPATOB JBYX UNCE].

11. [Tokaxkure, uTO /11000E UKCIO, KpaTHOE 4, MOXKHO IIPEJICTABUTL B BUJIE
Pa3sHOCTH KBaJAPaTOB IBYX UHCEI.

12. Pazjioxkuth Ha MuoskuTesn: a) a*+4; b)a*+a*+1; c) a®+a*+1;
d) 81a* + 4.

13. JlokazKuTe, 4TO YUCJIO SBJIAETCH MOJIHBIM KBajipaToM. a)dd ... 4 —88...8;
200 pa3 100 pa3
b)dd.. . 4422, . 2+88..+7; ¢)ll...1—22...2.
2n n+1 n 2n n

14. TIpo HeuéTHBIe HATypaJbHBIE YNCIA @, b 1 ¢ W3BECTHO, UTO UMUCJIO
a’ + b> + ¢ nenmures Ha a + b + c. Jlokazars, uTo u uncio ab + ac + be
TOXKE JIeJUTCd Ha a + b + c.

15. Jlokaxxute, aro 3% 4 620 4 23% — mommbiil KBaIpAT.

16. dpnaerca au uucio 4 + 61 4 3% mpocrbmm?

17. oxaxkure ToxkaecTBo: 12 + 22+ ... +n? = n(nH)G(%H).

18. Tpn Kakux menuix n gnciao 3n' — 8n? — 3 Gymer mpoctoim? Haifitn
9TO TIPOCTOE YUCJIO.




I's1aBa 6

Pasnoe.

1 Paz3naoboit — 1. 16 urojid.

1. O6ozraanm uepes [1(x) mpoussenenue mudp ducia x. B psi Beimmca-
ubr anciaa 11(1885), 11(1886), T1(1887), .... Kakoe nambosbImee KoJiute-
CTBO YHCEJI, 3AMUCAHHBIX TOAPSII, MOIYT OKa3aThCs TOC/IeI0BATEILHBIME
HATYPAJbHBIMA IUCTIAME?

2. Y Bacu 6puio 2005 HacTogmmx MoHeT. OmHY M3 HUX 3aMEHUIM Ha
danbmueyio. Bace xoueTcd 3a 0JHO B3BeIIMBaHUE Ha YallleYHLIX Becax
0e3 ruphb HAWTU KaK MOXKHO OOJIBbIIE HACTOAIIMX MOHET. UTO OH JOJ/IKeH
ceJIaTh M CKOJIBKO HACTOAIINX MOHET OH CMOXKeT HaiTn?

3. Poma 1res1 mo gopore n BCTPEeTH/I TPaKTOP, TAIUBIIHI 32 co00it ITNH-
Hy10 TpyOy. Poma pemni uaMepuTsb AjIuHy TPyObL. JIst 9TOr0 OH HIpOIIe
BJIOJIb Hee “TPOTUB JBUKeHus TpakTopa’ wu HacumTag 20 maros. [locre
STOT'O OH IIPOIIEST BJIOJIb TPYObI “TI0 JBMKEHUIO TpakTopa’ u HacuauTaj 140
maroB. 3Hagd, UTO ero mar paBeH 1 M, Poma cMmor HaiiTu niamHy TPyOBI.
Yemy ona pasHa?’

4. Bacga, Tleta n eme 2009 gemoBeK BcTaan B KpyT, mpu 3ToM Bacs u [lets
HaxoasdTcst He psimoM. Ilocie aToro Bacs Beibupaer j1060ro us 1Byx ¢BOUX
cocefeit u “marnaer” ero (xsomaer o mwiredy). [lorom sro gemaer [lers,
noToMm cHOBa Bacs m .. ToT, KOro 3amaTHAIN, BBIXOAUT U3 Kpyra (u
KpYyT CcyKaetrcsi). ToT m3 ABYX WIPOKOB, KOTOPBIi 3algTHAET IPYTOro,
BBLINTPBIBAET. KTO BBIUTpaET NMPH MPaBUIbHONI Urpe?

5. B cTpane gymakoB Ha Jacax dacoBad CTPeKa JIBUXKETCd TaK, KaK OHa
JIBIKETCS Ha OOBIYHBIX Yacax CO CTPEJIKAMU, a MUHYTHas — B 00paTHOM
HalIpaBJeHnn. B ocTagbHOM Yachl B CTpaHe UyJaKOB HUYeM He OTJInda-
IOTCST OT OOBIYHBIX YacoB. [lyTeniecTBeHHNK B cTpaHe UygaKoB TTOCMOTPE

Ha YJIMYHbBIE YaChbl M YBUAECJI, 9TO MUHYTHadA N 9aCOBadA CTPEJIKa COBIIa-
43
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JAIOT W PacIoJIOXKeHbl MexKay 4 n 5 Jacamu. B kakoit MOMEHT BpemMeHn
My TENEeCTBEHHNK ITOCMOTPE Ha, YaChl !

6. Ha mocke mammcans! uncaa ot 1 mo 100. Baca u Ilets mo ouepean BhI-
YepKUBaOT HallMCaHHBIe ducia, HaunHaeT Bacs. Tot, mocie abero xoja
BCE OCTaBIINECA YUCIa OYIyT OJHOBPEMEHHO HEJIUTbCs Ha HATypPaJbHOEe
Yncy10, OoJibinee 1, M0 He BHIYEPKHYTHIM OCTAHETCS POBHO OJHO ULCIIO,
TTPOUTPHIBAET. KTO BHIMTIpAeT MpH MPaBUILHON UTrpe”?

7. IlepnieHauKyIsphl, ONyIIeHHBbIE U3 BHYTPEHHE TOUYKM PaBHOCTOPOH-
HETr0 TPEeYroJIbHUKA Ha ero CTOPOHBI, U OTPE3KU, COeIMHSIONINE 9Ty TOU-
Ky C BepIIMHAME, Pas30dUBAIOT TPEYTOJbHUK HA IIECTb IPAMOYTOJIbHBIX
TPeyroJibHUKOB. JloKayKuTe, 9TO CyMMa, ILIOmageil TpEX n3 HUX, B3ATHIX
yepes OJIMH, paBHA CyMMe ILIOIIaJIeil TPEX OCTaJIbHBIX.

8. Nmerorca gmcna 1, 2, 3, ..., 10. CKoIbKHIMU cIIOCOOAMM WX MOYKHO
PACCTAaBUTL B PsJ TaK, YTO CYMMa YHUCEJI, CTOSIINX Ha YETHBIX MECTaX,
ObL1a OBI DOJIBIITE CYMMBI YHMCEN, CTOSIINX Ha HEUETHBHIX !

2  Paznmoboit — 2. 20 uroud.

1. [Ilomyokpy»KHOCTH, TIOCTpOEHHBIE Ha KaTeTaX U TI'HUIIOTEeHY3e,
KaK Ha JguaMeTpax, obpasyror “ayHouku’. [lo-
KayKuTe, 9To o0mad ILIOMalb STHUX JIYHOUYEK
paBHa MJIOMIAIN TPEYTOJIbHIKA.

2. B rangbobHOM TypHUDE B OUH KPYT (Kask-
Iad KOMaHJIa ChIrpaja ¢ KaXkJI0il POBHO OIWH
pas, 3a mobdedy marT 2 ouKa, 3a HUYbIO — 1, 33
nopazkerne — () mpuHsIo yaactue 16 KOMaHI.
Bce xomanabl HaOpaJu pasHoe KOJUYIEeCTBO OYKOB, IPUYIEM KOMaH/Ia, 3a-
HsIBIIIas 7 MecTo, HabpaJia 21 ouko. Jlokaxkure, 4To 1modbe uTe/ b XOTd Obl
OJIMH pa3 ChIrpajl BHIYHIO.

3. 3 nucra kiaerdaroit Oymaru pasmepom 29 X 29 KjieTodex Bbipe3aan 99
KBaIpATHKOB 2 X 2 (pexxyT mo jmHuaM). Jlokazars, 9To m3 ocTaBImeiics
YaCTHU JINCTA MOYKHO BBIPE3aTh eIllé XOTs Obl OJMH TaKOil »Ke KBaJIpaTHuK.
4. B BBIIYKJIOM IISTHYTOJILHUKE IIPOBEAEHBI BCe nraroHa . Kaxkaas Bep-
MITHA W KarkJas TOUKa IepecevdeHnsl AuaroHaJjeil oKpalleHbl B CHHU
1BeT. Bacs xodeT nepekpacuTb 3TU CHUHHE TOYKHM B KPACHBLIN IBET. 3a
OJIHY OIEPAINIO eMy pa3peIaeTcd TMOMEHSTh IIBET BCeX OKPAIIEeHHBIX TO-
ek, IPUHAIEXKAIINX JU00 OJHON 13 CTOPOH /10O OJIHOM U3 JraroHaJei
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Ha TPOTUBOIO/IOXKHBIN (CHHIE TOUKH CTAHOBATCS KPACHBIMU, & KPaCHBIE
— cunnmn). CMOXKeT i1 OH JTOOUTHCA YKETAEMOTO, BBITOJHUB KaKOe-TO
KOJINYECTBO OIMMCAHHBIX OIlepalinii?

5. JIBaamaTh poelllapeil Haae n ABaAIaTh ITalleil, 1 KaykK oMYy ILIalll OKa-
3aJICsd KOPOTOK. Tora pblliapu, CHAB ILJIAINM, BLICTPOMIUCE 110 pocTy. Ca-
MBIl BBICOKUIT PHINIAPH B3dJI cebe caMblil AJINHHBIN ILJIAIl, BTOPOil B3I
cebe caMblif JJIMHHBIN IIJIAIN U3 OCTaBIINXCA U T.JI. PwITapb camoro ma-
JIEHHKOI'O POCTa, B3sJ1 cebe caMblil KopoTKuil miam. JlokaxkuTe, 9To U B
9TOM CJIy4ae KazKJIOMY PbLIApIO ILJIAIl OKAXKeTCsd KOPOTOK.

6. lmeerca 3 benbix n 2002 gepHBbIX mapa. Ba urpoka mo ogepean Oe-
PyT WIN OOWH, WK aBa mmapa. [1laphkl paHo mian mo3gHo 3aKaHINBAIOTCS,
a BBINTPBIBAET TOT, Y KOO B UTOre€ OKA3bIBAETCS UETHOE YHUCJIO OEeJIBIX
mapoB (0 — ueTHoe uncio). Kro BeIMTpaeT mpu MpaBuIbHON Urpe?

3 UWaayknusg u conyck. 10 uroJis.

e MeTtos pemrenns, OCHOBaHHBIN Ha CBeJeHNN K MEHBIIEMY THUCTy Pac-
CMATPUBAEMBIX 00bEKTOB, HA3BIBAETCS CITYCKOM.

e MeTtom pemnrenms, OCHOBaHHBIN Ha TOMCKe HAUMEHBIIETO UNCJIa Pac-
CMATPUBAEMBIX OOBEKTOB, JJIsi KOTOPBHIX YCJIOBHUE 33Ja4dld HEBEPHO,
C TOCJIEAYIONIUM TIOJIy4eHNEeM MPOTUBOPEYMs, HA3hIBAETCA METOI0M
MUHIMAaJILHOTO KOHTPIIPUMeEpA.

e MeTo MaTeMaTUIeCKO# HHIYKINE — METO[ JOKA3ATEIHCTBA MOC/Ie-
JIOBATEILHOCTH YTBEPYKICHIH, OCHOBAHHBI Ha TOKA3aTEThCTBE TIep-
BOTO yTBEPXKIeHNsT (6a3bl MHIYKINN) U TOKA3aTEThCTBE TOTO, UTO U3
n-0ro yTBepK/eHus ciegyer (n + 1)-oe yreepxkjieHue (MHIYKIMOH-
HBIT TTEPEXOT).

1. I'onoBoslomKa «XaHolicKre OalrHW» UMeeT TpU cTepxKHs. Ha omHOM
HAXOJIUTCS MHPAMUIKA U3 HECKOJBKUX KOJIEI (YMEHBITAIUXCA CHU3Y
BBEPX). DTy MUPAMUJKY HY>KHO MEPEJOKUTH Ha JPYTOil CTEPIKEHb, CO-
OJIrostas IpaBUia UTPBI: HEJIb3d MMEePEeHOCUTh cpal3y HECKOJIBKO KOJell 1
HeJIb3d KJIAaCTh DOJIbIIlee KOJIBIIO IOBEpX MeHblero. Jlokaxkure, 9To Ipu
JII0OOM KOJIMYECTBE M KOJIEIl TOJIOBOJIOMKA MMEET PereHre W PU STOM
noctaTogHo 2" — 1 mepekaabiBaHNiA.
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2. HeckobKo psSIMBIX AT IJIOCKOCTh Ha 9acTH. JloKa3aTh, 9TO MOYKHO
PACKPACUTh 3TU YacTH B OeJIbIil 1 YEPHBII IIBET TaK, YTOOBI COCeIHIE
qacTu (IMerortue obIuit OTPe30K TPAHMUIIBI) OBLIH PA3HOTO TIBETA
3. Hokaxkure, 9T0 J1I0OYI0 CyMMy, HaUnHas C 8 KOIEeK, MOYKHO BBITLIa-
TUTH MOHETAMU TI0 3 KOIMEHKN 1 O KOoTleeK.
4. JlokaxXuTte 1Mo MHAYKIIMU, YTO UNCJIO JIOJEH, CIeaBIINX CeroHs Ha,
JIMHEMKe HEeYeTHOe YUCI0 PYKOIIOXKATUNA, YETHO.
5. Ha kpato mycrerHn mMmeeTcs OOJIBINOIM 3amac OEH3MHA U MAaIllMHa, KO-
TOpasd IIPHU IOJIHOM 3alpaBKe MOXKeT IIpoexaTh 50 KumiaoMmeTpoB. Vmerorcs
(B HEOTPAHUIEHHOM KOJIMIECTBE) KAHUCTPHI, B KOTOPBIE MOXKHO CJIUBATH
beH3nH 13 HeH300aKa MATTIHHBL U OCTABIAThL Ha XpaHeHue (B J1000# ToTKe
mycThian ). JloKayKuTe, 9T0 MAITHHA MOYKET TPOEXATh JII000Ee PACCTOSTHIE.
(KarucTpbl ¢ 6eH3WHOM BO3UTH HE PA3PEINIAeTCsl, MyCThle MOKHO BO3UTh
B JTF0O0M KOJTUIECTBe. )
6. B mpamoyronbauke 3 X n (3 cTpoku, n ¢TOIOIOB) paccTaBIeHbl (DUITKH
Tpex IIBETOB 110 N ITYK KarkKJIOoro Ipera. [oKaskuTe, 9TO TepecTaBIsis
(UMK B cTpoUKaxX, MOXKHO CAEJIaTh TaK, YTOOBI B KaKJI0M CTOJIOIE OBLIN
UKy Bcex Tpex I[BETOB.

3azaun A yeANHEHHOTO Pa3MBbIILICHN.
7. lokarkure, uTo kBagpatr 2" X 2" 6e3 yri1oBoil KJIeTKI MOXKHO pa3pe3aTh
Ha YTOJIKH U3 TPEX KJIETOK.
8. OTpan geBoueKk oTIpaBUICsd B TToXo. [locie TOro, Kak OHU BEPHYJINCH,
X POJINUTEISIM CTAJI0 M3BECTHO, YTO XOTS ObI OJHa M3 HUX MCKYMajach
B TI0X0/e 0e3 pas3pelieHns, U KaKJbIil PEeIIn BbICeUb CBOIO J0Yb, €CJIN
y3HAET O TOM, UYTO OHA KyHaJach. Kaxkgoe yTpo J1eBOUKM 0OMEHHBAIOTCS
CIYXaMU O TOM, KTO MCKYTIAJICS B TIOXOJE W KOTO BBICEKJI POIUTENIN, KO-
TOPBIE COODITAIOT BEIEPOM POJUTETAM (MCKIIOUasT HH(MOPMAIHIO O TOM,
KyTauch i OHU camu). Uepes 13 gHeit HECKOBKO OTIIOB, MOJYUIUB Ote-
PEJIHYIO MOPLIKUI0 NHMOPMAIIH, J0TaIAIIUCh O IPOBUHHOCTH UX J0Yepeil
1 BbICeK/ M nX. CKOJIBKO AeTeil MoIydnio B 9TOT Bedep HaKa3aHue?!
9. Ha KosbIeBoit aBTOMOOMILHOM J0pOre CTOAT HECKOJIBKO OJIMHAKOBBIX
apToMoOmIeit. I3BecTHO, UTO ecim Bech OEH3WH, HaXOISIINIICSI B aBTO-
MOOMJIAX, CJIUTH B OAWH U3 HUX, TO STOT aBTOMOOM/IbL CMOXKET MPoeXaTh
110 BCcell KOJBIIEBOI Jopore o KpPyry J0 MecTa cTapra. /loKakmre, 4TO
XOTs1 ObI OJINH M3 aBTOMOOMIEH CMOXKeT IpoexXaTh I10 KOJIbIIEBOI Topore
10 KPyTy JI0 MeCcTa cTapTa, 3abupas 10 Jopore OEH3UH Yy JPYIUX aBTO-
MOOMJIEN.
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Maremarndeckue OOMH.

1 Maremarndyeckuii 60oii. 12 uroJid.

1. U3BecTHO, 4TO p,q — IOCIEedOBATEIbHBIE IIPOCTHIE YUC/IA, OOJIbIINe
nByX. JloKaxkuTe, 4TO P + ¢ MOYKHO NPEJICTABUTL B BUJE TPON3BEICHUA
TpexX HATypaJabHBIX UKCeI, OONBINX 1.

2. JloxazkuTe, 9TO ecam p — mpoctoe u a’ f bP, To a” = bP.

3. IIpn Kakux HaTypaJbHBIX 1 MOXKHO 3aMOCTUThH ;[oc;y N X N TOMIHOIII-
KaM1 1 X 2 | KOTOphle pa3penaeTcs pacioaraTh TOJIbLKO TOPU30HTAIBHO,
1 TIPAMOYTOJIbHUKAMU 1 X 3, KOTOpbIe pa3peniaeTcd pacioaraTb TOJIbBKO
BepTUKaIbHO? (J/IBE CTOPOHBI JOCKM YCJIOBHO CUMTAIOTCA TOPHU3OHTAJb-
HBIMU, & JIBE JPYTHe - BEPTUKAJIbHBIMIL. )

4. B ropoae He, B koropom kuBet [laBesr Y, HoMep TpamBaliHOro Ouiera
cocrouT u3 9 1mudp, T. e. or 000 000 000 10 999 999 999. 2Kurenn ropoa
e HazwIBaroT OMIET “HecUACTIMBBLIM , ecan 9 1udp ero HoMepa MOYKHO
pPas3ouTh Ha 3 TPYHIIHI 110 3 HUMPHI TAKUM 00Pa30M, UTOOBI CyMMBI ITIMP
B KarkJIoil rpymme ObLn oamHakoBbl. Hampumep, Homep 148 953 381 —
“necuactimBelil’ (1 +8+5 =449+ 1 = 34 3+ 8). Jlokaxure, 4ro
KOJITYECTBO “HECUYACT/IUBBLIX OWJIETOB B ropoje e deTHO.

5. B xkaxxnoit kiaerke tadbauipl 2013 X 2013 crout unciio +1 mwin -1. Moxker
JIN CyMMa, TIPOM3BENIEHNI 110 BCEM CTPOKAM M BCEM CTOJIOIAM TaOJIUIIBI
OBITH PaBHOI HYJTIO?

6. Jausr A ABC' u makue touku D n E, uro yriet ZADB n ZCEB
npsiMble. JlokaxkuTe, 4To JJrHa oTpe3ka [ F He Oosblile HoIyIepuMeTpa
AN ABC.

7. Muccuc Xazacon n Jloktop Barcon zaragann mo HaTypaabHOMY UHUCTY.
Kakaplit 13 HIX TOCIUTAT CYMMY BCEX JIeJUTeNeli CBOero dnc/ia (BKITIO-
Jad | U caMo YHCI0) W CyMMYy 9HCes, 0OpaTHbIX K geauTensm. Korma

[Ilepysox XoaMc y3HAJ, ITO W TTePBbIE, N BTOPHIE CYMMBI €T0 JIpy3eil COB-
47



48 XXIX Jlerusist MuHOTOIIpEAMeTHAs MTKOJIa KUpOBCKOil obacTu.

MaJjIf, OH Cpas3y J0raajics, ITO MUCCUC XaJIcoH 1 JOKTop Barcon 3ara-
Iaan OmHO 1 TO »Ke uncao. Jdoxkaxknure, uto Illepmok XoamMmc mpas.

8. Nmeerca mpaanaTh OAWHAKOBLIX Ha BUJ MOHET, ONHA W3 HUX BECUT
9,9 1, mBe mpyrue - mo 9,8 T, a Bce octapmmecd - o 10 r. Moxxwo a1 3a
JIBa, B3BEIIMBaHUs Ha YallleYHbIX Becax 0e3 I'MPb BBIIBUTL XOTsl OBbI OJHY
TeCATUTPAMMOBYIO MOHETY 7

2 MartemaTuudecknii 0oii. 6-7 kjgacc. 17 nroJid.

1. B xaxx10i1 KjleTKe KBajpaTa b X 5 CUIUT JUOO PHIIAPh, JU00 JIXKEIL.
Kaxkipiit 13 HuX 3agBuil: “PoBHO MOJIOBIHA MOUX COCeJIell 10 CTOPOHE —
poinapu’. Kakoe HanbOoIbIIee YUCI0 PHIapeil MOrIo OBITH B KBajpare?
2. B orpgane poBHO mosoBuHa AeTeil ymMeeT urparth B pyTOOJI, IBE TPETH
— B BOJIeITOOJI, TpU YeTBEPTU — B TaHA00J1, YeThIPe MIATHIX — B IIHOHEPOO.T.
JokakuTe, 9TO JJId yIacTHd B YHUBEPCHaJe MOXKHO BeIOpaTh 1o 10 de-
JIOBEK Ha KaXKJbIil BIJ CIIOPTa TaK, YTOOBI HUKTO HE YYaCTBOBAJI B JIBYX
BIJIAX CIIOPTa OJHOBPEMEHHO.

3. Baca n Iletqa urpator B urpy. Ha marum kmapnatypax ects 100, 101, 102,
103 n 104 k1aBUAIIIN COOTBETCTBEHHO. 3a XOJ MOYKHO BBLIJIOMATH IO OIHOIL
KJIaBUIIe M3 JIBYX pas3HbIX KiaaBuaryp. Ilera xoant mepsbiM. [Iponrphr-
BaeT TOT, KTO He MOYKET CJIe/IaTh X0/ KTo BHIMIPLIBAET NPU MPaABUILHOI
urpe’?

4. Kaznadeit MaTBell TOTOXKII B KaKIyI0 KJIETKY MPAMOYTOJIBHUKA 3 X 6
o oxHoit MoHere. OH yTBep:KJaeT, 9YTO CYMMAapPHBIII BeC BceX MOHET B
KK 07 JTUHUU (CTPOUKU U CTOJIONBI), KpOMe OJHOM, OfAnHAKOB. Kak 3a
OJHO B3BEITNBaHNE Ha YallleUHBLIX BecaX 0e3 I'Mphb ONpeNenTh, B KaKoil
MMEHHO JINHUM BeC OTJINYAETCs OT OCTAJIbHBIX !

5. Kakoe naubosbirnee koamaecTBo GUTypoK 1 X 2 X 2 MOXKHO BbIPE3aTh
3 Kyba 3 X 3 x 37

6. Heckonbko KposMKOB MOCTpOomInch B pafd. OKazaaoch, YTO KaXKIbIil
KPOJIUK, KpoMe JIBYX KpailHIX, UMeeT IIOPOBHY APYy3eil cjieBa U CIIpaBa
oT Hero. Jlokaxkure, 94TO y IBYX KpalHIX KPOJUKOB IIOPOBHY APY3eil.

7. XpoMoit KOpoJib MOXKeT XOJIUTh Ha JIFOOYIO COCEIHIOI0 10 CTOPOHE WM
yIJIy KJIETKY JTOCKH, KpOMe BepxHeil u HikHeil (He 6ostee 6 BOSMOMKHBIX
XOJIOB C KaXKJI0M KJIGTKI/I). MozkeT 11 XpoMoit KOpoJib 0D0UTH BCe KIETKI
mocku 9 X 9, mobObIBaB Ha KarKJI0i KJIeTKe 10 OJHOMY Pa3y U BEPHYBIIUCH
Ha MCXOoIHOoe ToJie?
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8. DJIeKTpoHHAs CXeMa ‘TIOXKapPHOU CUTHAJIU3AINN COCTOUT U3 UETHIPEX
KHOTIOK. KaxK1as KHOIKa yIpaBsdeT CBOMM IepeKIvuaTe/IeM: e€ HarKa-
THE [IePEeKJII0YaeT ero U3 I0J0XKEHU “BKJ B II0J0XKEHUE “BBIKJI U 00-
paTHo. HauanbHoe moJioKeHne BhIKIOUaTesneil HenspecTHO. “TloxkapHast
CUTHAIU3AINA  MOMAET CUTHAJ TPEBOTH HA HECBIMUMOM (yIbTPasByKO-
BOf1) WacTOTe B TOT MOMEHT, KOTJa He MeHee TPEX BBIKIIUATEel OKa-
3BIBAIOTCS B ITOJIOXKEHUN “BKJI . 3a KaKoe HauMeHbIlee UUCI0 HayKaTuil
Ha KHOIIKA MOXKHO TapaHTUPOBAHHO JOOUTHCS TOrO, YTOOBI BKIFOUMIICS
CUT'HAJI TPEBOT'H

3 MaremarTnueckuii 0oii. 7-8 KJjacc. 17 mroJuid.

1. /Ipoe urparot B urpy. llepsbiit mutmreT Ha Jocke uncio 1. Bropoit mpn-
baBisger K HeMy 1 wiam 2, U nuimreT pe3yabraT Ha gocke. IlepBblit mpu-
OaB/sieT K 9HCIY Ha JocKe 1, 2 miam 3, U ONSTh 3allUChIBAET Pe3yJIbTar.
Bropoit yBenmnmdauBaeT UncJI0 Ha JO0CKe Ha 1, 2, 3 win 4 U TUIIeT pe3yib-
TtaT u T. 1. [lobexk maer Tor, kTo Hanumer yncjgo 10 000. KTo BerpuiBaeT
TIpU TIPaBUILHOM UTrpe”?

2. B A ABC AH — Bricota, BM — mennana u C'L — OUCCeKTpuca Tod-
KaMH IIepecedeHuss oOpa3yloT TPeyroJabHuK. MoxKeT U oy dIuBIINACS
TPEYTrOJIbHUK OBITH PABHOCTOPOHHIM !

3. B xBagpaTHoit Tabimie pasMepoM 3 X 3 3amMcaHbl 9 UKces Tak, 9TO
CYMMBI YHCEJT B CTPOKaX, CTOJOIAX M Ha KaxXKIOW M3 JIBYX JuaroHaJei
paBHBI MexK 1y coboii. Cymma Beex JedaTn uncesn papHa 2001. Kakoe gmc-
JI0O MOXKET CTOSIThb B IEHTPAJIbHON KJIeTKe TaOJIUIIbI?

4. Ha oKpy>KHOCTH NMeeTCs 24 TOIKN, KOTOPhIE B TTPON3BOJILHOM TTOPSIIKE
3aHYMEePOBaHbI HEUEeTHRIMI YUCaaMU OT 3 10 49. /IBa uncia coe TuHAI0TCS
XOpJIol B TOM M TOJIBKO B TOM CJiydae, €CJd OJIHO U3 HUX JEJUTCS Ha
npyroe. JlokaxknuTe, 9TO HaliAyTCS JIBe XOPAbI, ITepeceKalonmuecd BHYTPH
OKPY>KHOCTH.

5. HazoBem packpacky KjaeTok JockKu 6 X 6 B 4epHBIil 1 Oesblil 11BeTa,
TopouLetl, eCIN Y KaxKI0i KJIeTKH HallIeTCsl COCEIHAs 110 CTOPOHE KJIeTKa,
Takoro ke npera. CylIecTByeT JiM TaKasi XOpOIlasi PacKpacKa, KOTopasd
IpU 3aMeHe 0EeJIoro IIBeTa Ha YEPHBIN, a YepHOro — Ha Oesiblit B JII0O0M
cToJI0IIe MJIN B JIFOOOIT CTPOKE CTAHOBUTCA HEXOPOIIEit?
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6. Jlan BBIMYKJIBIH ceMUYTOJBHUK. JloKayknuTe, 9TO OJHY M3 €ro BepITuH
MOKHO VIAJATh TAKIM 00pa30oM, UTOObI HIKaKNe TPU IUaroHasl, COeIn-
HSIIOIIME OCTABIINEC BEPIINHBI, He UMeIn O0Iell BHYTPeHHEeH TOUYKMN.

7. 3a KPYIJILIM CTOJIOM CHUJIAT MY>KYUHBI 1 »KeHIUHBLI, Bcero 100 gemo-
BeK. Dymem Ha3wkBaTh UeOBEKa JOBOJBLHBIM, €CJIM €0 COCEN CIpaBa —
TPOTUBOIOIOKHOTO To1a. VI3BecTHO, UT0 M0BONBHBIX MyK4auH — 20% (0T
00IIEero Umeia My »KInH ), T0BOJbHBIX keHImuH — 30% (oT obrmero wncia
kertmuH). CKOJIBKO MyKIUH CUIUT 3a crosoMm? He 3a0ymbTe 060CcHOBATH
OTBET.

8. lpa 4mciaa m U n HA30BEM pPOJCMEEHHHLMU, €CIIA, BO-IIEPBLIX, OHU
NMEIOT OJHU U Te >Ke MPOCThIe JeJUTEeNN, U, BO-BTOPBIX, unucaa m — 1
n n — 1 obmagaroT TaKuM ke cBoiicTBoM. [loKayKuTe, UTO CYHIECTBYET
O0ECKOHEYHO MHOI'O IIap POJCTBEHHBIX YHCE]L.



I'1aBa 8

Bonpochl K 3a4derty.

I KombunaTopuka

1. CKOJIBKO pa3/IMYHBbIX CI0B MOXKHO IIOJIYYUTh, IIepecTaBiids OYKBBI B
cJI0Be ‘Turnorenysa’’

CKOJIBKO MOXKHO COCTaBUTH TISITHU3HAUHBIX UKMCEN M3 HEUETHBIX TP,
NCITIOIB3YS KaXKayio 1nudpy 1o pasy?

CKOJIBKO CYIIECTBYET CIIOCOOOB BBLIOXKUTH M IIPEJIMETOB B Psijl’!

Kaxk HaszbiBaeTcs 1 0003HAYAETCA dTa BEJINIMHA!

BriBeiuTe bopmyi1y 3TON BEJIMIMHEL.

2. CKOJIbKO Pa3INIHBIX CJIOB MOXKHO TIOJIYYUTh, ITepeCcTaBiIdd OYKBHI B
CJI0OBe “CKOBOpOIKa,?

CKOJIbBKO MOXKHO COCTaBUTb BOCBMU3HAUHBIX HYHCEN] U3 HUMp YUCIa
290720137

CKOJIbKO CYIIECTBYET CITOCOOOB BHLIOXKUTDL B PAM, k TPeIMeTOB, BHIOPAB
ux us3 n?

Kax HaspiBaeTcss 1 0003HAYAETCST T BEJIMIIHA?

BriBeaure hopMysy 9TOit BEJIMINHBL.

3. CKOJIBKO CYIIIECTBYET CIIOCOOOB BhIOpaTh, KaKue JBa U3 IIECTH yPO-
KOB IIPOTYJIATH !

CKOJIbKO CYIIECTBYET CII0CO00B BLIOpAThH, KAKUMU TpeMs (rJioMacTepa-
MU U3 UMEOINXCcI 12 pucoBaTh?

CKOJIbKO CYIIIECTBYeT CIIoCOOOB BhIOpATh k TpeaIMeToB u3 n?

Kax HazbiBaeTcs 1 0003HAYAETCA dTa BEJINIMHA!

BriBeiuTe hopMmyiy 3TON BEJIMIMHEL.

4. O0bscHUTE, YTO TaKoe TPeyroJbHUK [lackas.

Yemy paBHa CyMMa 4HCET B n—O# CTPOKe TpeyrojbHuKa Ilackasis?
JloKaKnuTe 9T0 ABYyMsi CIIOCODAMH.

5. Ilepeuncanre Tpu CBOICTBA C’Zf 1 JOKaKUTe JIFOObIe JIBA 13 HUX.
51
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6. Hoxasxure, uto CF1i = CF+C*1! xombunaropho u anrebpanteck.

7. Mokaxure, aro C)+Cr+. ..+ C" 1+ C" = 2" npyma criocobamu.

8. Jlokaxute, uto C*¥ = C"* npyma crmocobamu. O6bacHUTe, deM
9TO CBOMCTBO TOJIE3HO TIPU BHIMMMCHIBAHUN TpeyToahbHnKa [lackaas u mpn
pacKpbITun ckobok 1o dpopmysie bunoma HreroToHa.

9. Jlokaxxure dopmyny bunoma HrroToHa KOMOMHATOPHO.

10. doxkaxxute dpopmyny burnoma HrroToHa ¢ momomnibio MaTeMaTide-
CKOMl MHIYKITNNA.

11. /lokaxxure, 9TO C’;f nenurcs Ha p, ecin k # 0, kK # p, p € P.

12. Yro ob1mero Mexkiy STUMHU IBYMS 3aJadaMU:

CKOJIBKIMH cITocobaMI MaMa, MOYKET PA3IeIUTh MeXKIy YeThIPbMsI JeThbMI
20 oMHAKOBBIX KOHQET TaK, YTOObI KayKJIOMYy XOTb UTO-TO JIOCTAJIOCH?

CKoJIbKO pemrennit umeer ypasuenne x + ¢y + 2z = 2000 B HaTypaIbHBIX
qucaax?

Pacckaxkure 1raH perieHus 3TUX 3a/1ad.

13. YUro obmero MexKay 3TUMU JIBYMsI 33 adaMU:

CKOJBKIMH CITocobaMI MaMa, MOYKET PA3IeIUTh MEXKIy YeThIPbMsI JeThbMI
20 omMHAKOBLIX KOH(DeT?

CKoJbKO perreruit mmeer ypaaenue x + y + 2 = 2000 B 1eJIbIX HEOT-
PUIATEIbHBIX THCIAX !

PacckarknTe TIaH perienns 3TUX 3aad.

14. Yro obmero MexkKay 3TUMU JIBYMsI 33 adaMU:

Maugbimm criocoben cbecthb He Oostee 10 Tedrenek, bumbo — me bosee 20,
a Kapmcon — ne 6omee 50. CKOIBKUMHI cITocobaMy OHU MOTYT TOJIE/TNTH
no-Oparcku 70 Tedrenex? (I[lo-6parcku — 3HATUT, ITOOBI KAXKIOMY XOTh
9ITO-TO JIOCTAJTIOCH).

CKoJIbKO pemnrennit umeer ypasuenne x + ¢y + 2z = 2000 B HaTypaIbHBIX
quciaax, He npepocxoasnux 8007

PacckarknTe TIaH penieHns 3TUX 3aad.

15. Managa reopema Pepma. KombuHaTopHOE T0KA3aTEIHCTBO.

II I'padnr

16. /lokazaTh, 9TO CyMMa CTelleHeil BcexX BEPIINH PaBHA YIBOCHHOMY T -
a1y pebep. JlemMa o pyKormoxKaTngx.

17. Oupenenenne 1uKIa, Jepea. JlokasaTh, 9To rpad — JIepeBo <
JII00BIE JIBE er0 BepIHbI COeINHEHBI POBHO OJHUM TPOCTHIM mmyTeM. Jlo-
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Ka3aTh, UTO rpad — JIePEBO <> OH CBS3HBII, HO TP BHIKUIBIBAHIN JIFOOOTO
pedpa mepectaeT OLITL CBASHBIM.

18. /lokazaTh, uTo rpad — JIepeBo < OH CBA3HLIN rpad ¢ n Bepin-
HaM#, B KOTOPOM poBHO n — 1 pebpo. OupeseseHe 0CTOBHOIO JepeBa.
JlokazaTenbCTBO CYIIECTBOBAHIA OCTOBHOIO JIepeBa B CBI3HOM Tpade.

19. Onpenenenne mIaHapHOTO, IJIOCKOTO IpadoB. JlokazaTenbLecTBO (hop-
MYJIBI Jiijiepa, JJIsi CBA3HOI'O ILIOCKOro rpada.

20. JlokazaThb, 9TO JIJIsi CBA3HOT'O ILJIOCKOT'O rpada, B KOTOPOM XOTsI Obl
TP BEPIIWHBI, clipaBedmuBo 6B — 12 > 2P > 3I

21. HemmanapuocTh mosiHOTO Tpada Ha MATH BepIIMHAX, HelIaHap-
HOCTb T'pada ¢ TpeMs JOMUKAMHI U TPEMS KOJIOIIIaMU.

22. Jlemma o packpacke BepIIHH ILJIOCKOTO rpada B 6 1IBETOB.

23. JlokazarenbcTBo opMysibl Jityiepa depe3 dpopmyny lluka. Hlarm
1 u 2: BEIBOJ (hOPMYJIBI JIJISI TIJIOMIAJIN I+X+§—|—% —(F —1) u paBeHcTBa
S+ K=2F

24. JlokazaTenbcTBO opMyJibl Jityiepa depe3 dpopmyny lluka. [Hlaru
3 u 4: BeiBOJ popmysbl g mwiomam ([ + X +V — K) + % —1m
bopMyIBI Ditepa.

25. Ompenenenne sitepoBa mytn (nukia). Kpurepuit Hagnaust sitre-
pPOBa KA.

26. Kpurepnit Hanmuuns sitnepopa nytu. OupejeneHne ABYI0IbHOIO
rpacda. MakcumaibHoe uncio pedep B JABYI0JIBHOM rpade ¢ w OeabiMu
1 b 9epHBIMU BePITUHAMI, 21 BepIHAMNT; 2n + 1 BepImHaMU.

II1 Teomerpus

27. JlokaxknuTe, 9TO OTPE3KN KACATEIBHBIX K OKPYKHOCTH, TTPOBEIEHHBIE
3 OJHON TOYKM PaBHBI.

28. [lokakuTe, 9T0 CyMMBbI IIPOTHBOJIEXKAIIUX CTOPOH UeThIPEXYTOJIb-
HUKA, OIICAHHOI'O OKOJIO OKPY?KHOCTH, PaBHbI

29. Ilpambie AB nu AC — kacarenbHble B Toukax B n C K 0KpyX-
HOCTH C TIeHTpoM B ToukKe (). Hepes mpousposibHyio Touky X myru BC
TPOBEIeHa KacaTelbHas K OKPY>KHOCTH, TepeceKkalonias oTpe3ku AB u
AC B Toukax M u P coorBercTBeHHO. JloKa)KuTe, 4TO MEPUMETP TPe-
yronbauka AM P He 3aBucut or BeIOOpa TOUKH X.

30. B A ABC co croponamu a, b u ¢ BImcana oKpy»KHOCTH, KaCaro-
masicst ctopoubl AB B Touke K. Haiitu gauny orpeska AK.
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31. Jlan A ABC' co croponamu a, b u c. Haittu gymay oTpeska Kaca-
renbHOit AK, ecinm K — TouKa KacaHUs BHEBIUCAHHON OKPY>KHOCTH CO
croponoit AB.

32. HaitiauTe paanyc oKpy>KHOCTH, BIMCAHHON B TPAMOYTOJIbHBIN Tpe-
YTOJIBHUK C KaTeTaMu a, b 1 TUITOTEeHY30i1 cC.

33. Janwl gBe mapaJsiienbibie npaMmbie AB n c. Jlokaxkure, UTO IJI0-
maab A ABC ne 3aBucut ot Boibopa Touknu C, HaXoadamencs Ha IpsaMoit
C.

34. JInaronajn BHITYKJIOTO 9eTHIPEXYTOJbHIKA IeJAT ero Ha 4 JacTi,
TIJTOIIAIN KOTOPBIX, B3ATHIE IOCJIE0BATEILHO, PAaBHBI S, S, S3, S4. [o-
KayknuTe, 9To S7 - S3 = S - 4.

35. Ecau mos B KOMHaTe ILIOMAAbi0 S HAJ0 MOKPBITH JIMHOJIEYMOM
obImell II0Mma b0 TakxKe S TaK, 4TOObl He OBbLIO YYACTKOB, HOKPBITHIX
bojiee WeM B ABa CJI0sI, TO ITLJIOIIAJIb IT0JIa, MOKPHITAd JIBaXKIbI, paBHA,
TIJIOIIAIN 110718, He TOKPHITOI HI pa3y. Jokaxkure.

36. (Teopema Ilucaropa) I[liomanb KBagpaTa, MOCTPOEHHOTO HA TH-
IOTEHY3€e, paBHa CyMMe ILIOIIalell KBaIpaToB, IIOCTPOEHHBIX Ha KaTeTax.
a’ +b* = .

37. Teopema boitan - ['eppuna. JIio0ble 1Ba pPaBHOBEJIUKUX MHOTO-
YTOJTbHIKA PABHOCOCTABJIEHBI (MOYKHO TT0JIb30BATHCS TJIAHOM JIOKA3ATEb-
CTBA).

38. @opwmyna ITnka.

39. Haitoure I'M Touek, m3 KOTOPHIX JaHHBII OTPE30K BUIEH IO, TIPsi-
MBIM YTJIOM.

40. OauH TPEeyroJabHUK JIEXKUT BHYTPHU Apyroro. /lokaxxkure, 4To IIe-
PUMETP BHYTPEHHErO TPEYTOJbHUKA MeHbIIe TIepUMeTPa BHEITHETO.

41. B TpeyroabauKe TPpOTUB OOJIBINEH CTOPOHBI JIEXKUT OOIBIINI YTOI,
a TIPOTUB OOJIBINIErO yIJIa - DOJIBINAA cTopoHa. JlokarkuTe.

42. [lpu gByx PpUKCHPOBAHHBIX CTOPOHAX TPEYTOJILHUKA TPEThS CTO-
POHA YBEJIMIMBAETCS [IPU YBEJNUEHUN yIJIa MEXKIy (PUKCHPOBAHHBIMU
CTOPOHAM.

43. buccekTpnca TpeyToJIbHNKA JEJINT €ro CTOPOHY Ha OTPE3KH, MPOo-
TIOPIINOHAIBHBIE IIPILIEXKAIIAM CTOPOHAM.

44. Jlemma o jgacrouknaom xBocte. Eciun B A ABC Touka M npuna/i-
nexxut cropone AB, touka K — orpesky C M, mpuuém AM : M B =n :
m, TO OTHOIIEHNe MwiIomaneit Sackx : Spox = n : m.
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45. Jan A ABC. Haiinure 'MT M takux, ato Syypc = Symap =
Sviac, n Touka M nexut sayrpu A ABC.

46. MemnaHbl mepecekKaloTcss B OJHOM TOYKe W TOUKON TepecevdeHus
JIEJISITCS B OTHOIIEHUN 2 © 1, cunTasi OT BePIIUHBL;

47. Teopema Yesnl. Ecin #a croponax AB, BC u CA A ABC B3aTh
coorBerTcTBeHHO Touku C1, A1, By, T0 otpesku AA;, BBy u CC} nepece-
KaIOTCS B OJIHOM TOYKE TOTJa M TOJBKO TOT/a, KOTIa gi{ : ifé : glcj = 1.

48. Teopema Menenaga. Han A ABC. Touku C;, Ai, By BbiOpaHb
Ha cropoHax AB, BC u upomomkennn ctoporbl AC' cOOTBETCTBEHHO.
JlokayKnuTe, YTO 9T TPU TOUKU JIEXKAT Ha, OJHOM MPsIMOiT TOrIa 1 TOJIBKO

AB; CAy BCp _
TOTIQ, KOTJA 5o A5 " Oy — 1.

IV  Teopus uucen

49. Anropurm EBkinma.

50. IIpencrasnenne a;b B Bume ma -+ nb.

51. Kputrepunii pazpemmmocT ypaBHeHnst ax~+by = 1 B LIeJIbIX UnC/Iax.

52. Pemenne nmuHeiHBIX 110(QaHTOBBIX YPaBHEHMI ¢ ABYMA HEU3BECT-
HBIMU.

53. CpoiicTBa cpaBHEHMIA.

54. Mamnaga reopema Pepma. JlokazareabcTBO Yepes TabJINITY OCTATKOB.

55. Managa Teopema Pepma. JlokazaTenbcTBO depe3 OpUEeHTHPOBAHHbBIE
rpadbl OCTATKOB.

56. Sanuknupanue. [lepuon u opeanepuo.
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XXIX Jlerusass Muoronpeamernas [1Ikoma
Kuposckoit obractua.
Bumkune. 3-28 urona 2013.

7 kmacc. OOBIYHBIE IPYIIEL.
PenakTop
Ockopbun Imurpuit Hukomaesua
Bepcranbuiuk
MNeanymkuna Huna BmaguMmupoBHA
KoppekTop
Baues Poman AuapeeBuy
NnnocrpaTop
Baesa JIo60Bbr Bragumuposua
Mysza
Tenemesa Onbra JIMurpueBHa
Ilognucano B megars 27.07.13
3aka3 loge™
Tupax 60 3K3.
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®opmar Ab
NznarenscTrBo “Xakepka’



