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Denuxc Xaycoopp, Hemeukuld mamemamuxr

Marepraabl M7 OBIAKM IIOATOTOBAEHEI IIPEIIOAABATEASIMY C PA3AXYHBIM OIIBITOM
¥ ITIOHUMAaHVEM IIPEOAABAHMS, HO C OAHOM IIEABIO — II0KAa3aTh KPACOTY MaTeMaTUKY
¥ MaTeEMATUYECKUX PacCy kAeHUM. CeMUKAACCHUKY OBIAYM BIIOAHE CIIOCOOHBI IIPOH-
TH IIYTh HACTOSIIETO MaTEMATHUKA, KOTAA B IIPOIECCE PEIIeHUS IIPUXOAAOCH IIOA-
HOCTBIO MEHSTh UAEWHBIN ITOAXOA K 33Aade MAU CYIIECTBEHHO AOIOAHSATEH CTAaPHI.
Taxk >xe, KakK ¥ B HACTOAIIEN MaTeEMaTVKe, HETPUBUAABHEIE PE3YABTATHI CTPOUAUCH
13 CaMBbIX 0Aa30BBIX CBOMCTB MaTeMAaTHUECKUX OObEeKTOB. TeM caMbIM MBI XOTEAH,
4TOOBI IIKOABHUKY BCETAA IIOHMMAAM, YTO OHU YK€ AOKA3aAM, a UTO — EIE HET.

Tewmbr 6bIAM BEIOpPAHBI TaK, YTOOBI OAHM U TE K€ 33aAa4¥ U MOHATUSA OBIAM pac-
CMOTPEHBI C PA3HBIX CTOPOH. [I0oYTKH BCe yTBEPKAEHUS B KOMOMHATOPUKE, Ad U HE
TOABKO, AOKA3bIBAAUChH ABYMSI, & TO M TpeMs crocobaMu. YmCTo MaTeMaTHUYeCKUe
TEMbI TPOHU3BIBAAUCEH PA3AUYHBIMYA METOAAMY — HAIPUMEDP, METOAOM MaTeMaTUAde-
CKOM MHAYKIIVY ¥ UHBapuaHTa. OHU IIOKa3bIBAAY, UYTO OTAEABHBIE 3aHATUS CBSI3aHBI
OOABIINM, YeM Ka>KeTCs IIOHAYaAY.

Y CeEMUKAACCHUKOB OBIA COBCEM HEDOABIION OIBIT PabOTHI C TeOMETPUER AO CMe-
HBI. 'TeM He MeHee, C HEOOABIIIUM apCeHANAOM MAEH, IPEACTABAEHBIX B 3TOM KHUTE, Y
HUX IIOSIBUAACH BO3MOKHOCTD PEIIATh OYEHb CAOXKHBIE HA IIEPBBIN B3TASA 33AAUM.
B ouepepHO pa3 MBI YOEAMAMCEH B TOM, YTO CHUAA MATEMATUKA — HE B KOHKPETHBIX
3HAHUSIX, & B YMEHUY BBIOMPATDH U IPUMEHATEH UAEW.

ITocaepHee U3 3aHATUY — 3TO AUCTOUYEK C AOKHBIMU AOKA3aTEALCTBaMU. B Teue-
HME CMEHBI Mbl UCKAAM OUIMOKM B PAaCCYKAEHUSIX CEMUKAACCHUKOB, IIO3TOMY CYIIle-
CTBOBAHUE AUCTKA OOAEe YeM OITPaBAAHO — ¥ OHU AOAKHBI YYUTHCS UCKATDH OIIMOKM
y HaC. Y MEHME ITIOHMMATh ¥ KPUTUIECKY aHAAN3UPOBATD Uy KUE PACCYKAEHUS — TO-
>Ke yepTa 06pa30BaHHOTO MaTeMaTHKa.

Mgsr 6aaropapubl npenopaBaTeasiMm M7-IIpodu 3a HEKOTOpPOe KOAMYECTBO Kpa-
CUBBIX 337a4 ¥ TEXHUYECKYIO IIOMOIIbL IIPK CO3AAHUU ITOM KHUTK. BOABIIE BCETO
MBI XOTHM CKa3aThb CIIacmbo AETsIM IIEPBOM, BTOPO ¥ TPEThEl I'PYIII, KOTOPHIE be3-
OTOBOPOYHO IPUHUMAAK HAIIKX AMCTOYKM M HACAAKAAAUCH PeELIeHNEM 3apa4d 6e3
KaKUX-AMO0 KOPBICTHBIX IleAeit. Ham BceM OBIAO ¢ BaMu IPUSATHO paboTaTh, yaadu
Ha 3auére!
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BctynutenbHas onumnuapa. 4 wions

1. B m3bymrke >xuByT Tpu MeABeAasd: Mwuxama ViBamoBmd, Hacrackss IlerpoBHa
1 UX ChIH MwuiryTka. Muxaua VBaHOBMY HAaAUA B TapeAKY D IIOBapelleKk CyIa, a
Hacracesa IlerpoBHa — 2 moBapemku. Muxaua VIBaHOBMY ChEeAAET CBOIO IIOPIIUIO
3a 6 MuHyT, a Hacraces [lerpoBHa — 3a 4 MuuyTE. ECcAm MumyTka 6yaeT ecTs Cyn
BMECTE C IIalO#, TO MAIWHA IIOPIUsS OyAEeT chbeAeHa 3a 5 MUHYT. 3a KaKOe BPeMS
O6ypeT cbepeHA MaMUMHA IOpIus, ecArm MumryTka 6yaeT ecTh BMECTE C MaMOMR?

2. Tausa crouT Ha bepery peuku. ¥ He€ €CTb ABA IIYCTBHIX KYBIIMHA: OAMH — Ha
5 AmTpOB, a npo BTOpo# TaHs HOMHUT AMIIL TO, YTO OH BMELIAET TO AU 3, TO A
4 awmrpa. [Tomorure TaHe oIpeAeAUTh EMKOCTH BTOPOTO KYBIIWHA. (3arAsiAbIBas B
KYBIIVH, HEAB3SI [IOHSITH, CKOABKO B HEM BOABI.)

3. Toars u I'puma >xuByT B Aybae B BHICOTHOM AOME C OAHMM IIOABE3AOM, B
KOTOPOM Ha KaXxAoM 3Take 10 kBapTup. Homep 3Ta>xka Toau paBeH HOMEPY KBap-
Tupbl ['pumu. Bacst yTBep>kaaeT, 4TO CyMMa HOMEpPOB mX KBapTup paBHa 1001.
Aoxkaxxure, uTo Bacs ommubaeTcs.

4. MO>XHO AM IIOKPACUTHb KAETKE Tabamirel 8 X 8 B 16 nBeToB (Ka>kpas KAETKA
KPACUTCS B OAWH IIBET) TaK, YTOOBI AAS ATOOBIX PA3AMYHLIX ABYX IIBETOB HANIAWCH
KAETKM, KOTOPEIE IIOKPAIIEHBI 3TUMHU IIBETAMU ¥ UMEIOT ODIIYI0 CTOPOHY?

5. Aena beraer 6wicTpee Au3snl, HO MepneHHee XKenu. Bce Tpoe crapToBasu u3
OAHOM TOYKM OAHOBPEMEHHO B OAHOM HAIlpaBAEHUH, U IPobe’KaB KaXkAas HECKOAD-
KO KPYT'OB II0 CTAAMOHY, DMHUIIXPOBAAY B TOM >Xe caMoM MecTe. OKa3anoCh, YTO
7Kensa oboraara Au3y 10 pa3. CKOABKO BCETO pa3 AEBOYKM OOTOHAAM APYT Apyra?
(CropoCTu BCEX IIOCTOSIHHBI. )

6. B Tpamermuu ABCD c ocuoBarnussmuz AB u CD ormeueHa Touka E — cepeamHa
BC. Oxkazanocsk, uro /BAE + ZEDC =90°, AB =7,CD = 10. Haiipaure AD.

7. B orpsiae 101 6oerr. Ka>kablil Beuep TPOe U3 HUX BBIXOASAT B A030p. [Ipum aTom
Arobasg mapa COAMAT HE MOXKET XOAUTH B A030p BMecTe boaee Tpex pa3. Kakoe
MaKCUMaAbHOE KOAMYECTBO BEYEPOB OTPSIA MOYKET OTIIPABASATH B AO30D 60O#IIOB?

3auuknusanue. 4 niong

1. Ha pocke HammcaHo YUCAO /6. KaXkKAyI0 MUHYTY YMCAO CTHPAIOT C AOCKY M Ha
€ro MeCTO 3aIIKUCHIBAIOT IIPOU3BEAECHUE €r0 1P, yBeArndeHHOE Ha 12. Kakoe gucao
OKa’XeTCsT Ha AOCKe Uepe3 dac (TO eCTh YeMy paBHO 61-e 4ucao)?

2. OpuH IpenopaBaTeAb OCTABUA Ha ABEPSIX BCEX KOMHAT 3AIIMCKU CAEAYIOUIETO
COAEPKAHUS: «51 B KOMHATe HOMED . ..» ¥ UCUE3 B HEM3BECTHOM HAIIpaBAEHUHU (3a-
IINCKY Ha Pa3HBIX ABEPSIX MOIYT COOOIIAThH pasHyio mHopManuio). Hacroiunsbrit
ITKOABHVK HaYaA IIOUCKU IIPENIOAABATEAS, PYKOBOACTBYSCH ITHMMM YKa3aHUSIMIU.
A OKa>kuTe, 9TO C HEKOTOPOI'O MOMEHTA OH HAYHET ABUTATBHCS IO ITUKAY.
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3. Kaxp0e CAEAYIOIIEe YUCAO B ITIOCAEAOBATEABHOCTH IIEABIX YMCEA IIOAYYIAETCS
13 IIPEABIAYIIETO TAaK: YUCAO BO3BOAUTCS B KBAAPAT, X 3 HETO BEIYEPKUBAIOTCS BCE
INPBI, KPOME IIOCAEAHNX YETHIPEX. /\OKAYKUTE, YTO IIOCAEAOBATEABHOCTD IIEPUO-
AMYeCcKasi, U AAMHA nepuopa He 6oabie 10000.

4. Hatiaure coTyio mudpy IocAe 3amnsToi uucaa 4/135.

MpocToii npuHumn 3auuknueavusa. Ecau cucmema moocem HATOOUMDBCA 8 KO-
HEUYHOM “UCAE COCTMOAHUU, U Kadxcloe caedyrouiee COCMOAHUE 00HO3HAYHO
onpedensemcs no npeoviOyu,emy, mo CUCMEME C HEKOMOPO20 MOMEHMA 3Q-
UYUKAUMCA.

5. IlocaepnoBaTEABHOCTD HATYPAABHBIX YUCEA CTPOUTCS TAaK: IIEPBLIE ABa YAE-
Ha IIPOM3BOABLHBI, 3 Ka’XKAO€ CAEAYIOIIEe YMCAO PABHO IIOCAEAHEH Idpe CyMMBI
KBAaAPAaTOB IIPEABIAYIIUX YAEHOB. A\ OKa>KUTE, YTO 3Ta IIOCAEAOBATEABHOCTD BCETAA
3aIIUKAUBAETCS.

6. ’Kureau crpans! [Tyn Mupa o4eHb TOPASITCS TeM, UTO V HUX IIPE3UAEHTCKAS
dopMa IpPaBAEHUS: Ka’KAble 4 ropa IPEe3UMAEHTOM u3bmpaeTcss Aub0 pecnybarKa-
Herl, Aub60 Aemoxpart. [IymMwupoBckue moaumToAorw OOHAPY>XUAU CTPOTUR 3aKOH,
II0 KOTOPOMY OIIPEAEASIETCS ITAPTUMHOCTL OYEPEAHOTO IPE3UAEHTA. XOTS 3TOT 3a-
KOH 3acCeKpedeH «AKTOM O AEMOKPATHUH», B II€YaTh IIPOCOYUAMCH CBEAEHUSI, YTO
MAPTUNHOCTL OYEPEAHOTO IIPE3UAEHTA IIOAHOCTHIO OIPEAEASIETCS IAPTUAHOCTHIO
IPEABIAYIIUX AECATH. AOKAKUTE, YTO IIOCAEAOBATEABHOCTD IIAPTUNHOCTER IIPE3U-
AEHTOB 3aIIMKAUTCS, ¥ OIEHUTE KaK-HUOYADL AAMHY IIEPUOAA.

CocraBHoii npuHuymn 3auuknueavus. Ecau cucmema moocem HATOOUMBCA 8 KO-
HEYHOM HUCAE COCMOAHUU, U Kaocloe caedyroulee cocmoarue 00HO3HAYHO
onpedensemcs no GuUKrCUPOBAHHOMY YUCAY NPEOLLIOYULUT, MO CUCTMEMA C HEKO-
MOP020 MOMEHMA 3AUUKAUNCA.

7. Bor y>xe MUAAMAPA AET IIOTOAA B BUIIKUAE B AQHHBIN AE€HBb IIOAHOCTBIO OIIpe-
AEASIETCS IIPEABIAYIIEH AeKap0#. KaK U3BECTHO, CYIIECTBYET BOCEMb THUIIOB IIOTOARI.
Bo Bce pHU mocaepHER HepeAU IOTopa ObIaa pa3Hasi. AOKa>KUTeE, YTO eIe KOTAA-
HUOYADb BCTPETUTCSA HEAEAS C TOYHO TAKOK >K€ IIOTOAOQM.

Ans camocTosiTenbHOro peleHns

8. AokarkuTe, 9TO B 3apade 3 AAMHA mepuoaa He boasire (a) 5000; (b) 2500.

9. Bacs mHammcaa IIporpaMMy AASL CBOEr0 KOMIBIOTEPA, KOTOPas AOAJKHA ITe-
JaTaTh Ha IPUHTepe IMOPBl AecaTuuHo# 3ammcu umucaa 0, 100100010000. ... Ao-
Ka>KUTE, 9YTO y Bacu HWYEro He IMOAYYMAOCH: €r0 IIPOrPaMMa PAHO MAU IIO3AHO
HAIlEYaTAeT HEIPABUABHYIO udpy.

'pachbi-1. 5 uronsa

1. B AMIII mpmexano 62 CeMMKAACCHWKA, HEKOTOPEIE M3 KOTOPBIX 3HAKOMEI.
Anexrceit CepreeBud IIOCTPOMA BCEX B INEPEHTY, B KOTOPOM KPAMHUMM OKa3aAUCh
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Awrmva n Crena. Erop BapuMoBrY nepecTpoua MIEPEHTY TaK, YTO TEIEPh KPaXHUMU
croaT Toas um Toas. Okazanock, uTo 0ba pasa CEMMKAACCHUKY, CTOSBIIVE PIAOM,
3HAAU APYT Apyra. AOKa>kKuUTe, 9YTO MOXXHO IIOCAAUTH HECKOABKO CEMUKAACCHUKOB
3a KPYTABIZ CTOA TakK, 4TO AIOOBIE ABa cocepa OYAYT 3HAKOMEI.

Onpegenenne. Byaem roBOpuTh, YTO 33AaH 2padd, €CAU 33aAAHO MHOMKECTBO
€r'0 BEPIIWH ¥ IIPO AIOOYIO Tapy Pa3sAWYHBIX BEPIIMH CKa3aHO, CBI3aHLI OHU pebpoM
uAu HeT. Ha pucyHKe BepmmHbI 13006pa’kaloTcss TouKaMy, a pebpa - oTpe3kaMu UAKn
KpuBbIMU. KoAaudgecTBO pebep, BBIXOASANIIVIX U3 AAHHOU BEPIIUHEBI, OyA€M Ha3bIBATh
cmenersro AAHHOU BEPIIVHEI.

Onpepenenne. 3aMKHYTHIE IIyTh B rpade, He IPOXOASIINI HY II0 OAHOMY peb-
Py ABa pa3a, HA3BIBAETCH UYUUKAOM.
ITepepopmyaupytime ycaosue npedwvioyuiet 3a0avu Ha A3vike 2pagdos.

2. Ka)xABI CEMUKAACCHUK E€XEAHEBHO AAET IISITb POBHO ABYM APYTHM CEMHU-
KAACCHUKAM. A\OKa>XUTe, YTO MX BCEX MOXXHO PACCAAUTH 338 HECKOABKO KPYTABIX
CTOAOB TakK, 4YTO AIOOBIE ABa COCEAA BYEPA AABAAY APYT APYTY IISITh.

Onpepenenne. 'pad HABBIBAETCSH CB8A3HbBIM, ECAU MEKAY AOOBIMU ABYMS BEP-
IMHAMY CYIIECTBYET IIyTh.
B xaxotl u3 npedvldyuur 3a0av nocmpoeHHbl 2pagd A8AAEMCA 3a8€00MO
CB8A3HBIM, G 8 KaKOU He oba3amenvHo?

3. 3 opHOI BepmuHEBEI rpada CYIIECTBYET UYTh B AIOOYIO APYTYIO BEPIINHY
rpada. Aokaxkute, 4TO rpad CBA3EH.

4. B cTparHe HECKOABKO I'OPOAOB, HEKOTOPBIE IIapbl COEAMHEHEBI Aoporamu. Us3-
BECTHO, YTO MOKHO IIOCTPOUTD €Il€ TPU AOPOTH TaK, YTO M3 A0O0T0 TOpoAa MOKHO
6yaeT mpoexaThb B AI0OO#M ApPyTroi. AOKa>kuTe, YTO MOKHO PA3AEAUTH CTPAHY HE
bonee UeM Ha YETHIPE CBI3HBIX PECIyOAMKU TaK, 94TO AX0bOasi AOpora COepMHSIAA
ropoAa U3 OAHOU pecrnybAuKu.

Onpepenenne. I'pad, HE IBASIOUIMIACS CBI3HBIM, MOKHO IIPEACTABUTEL B BUAE
0b6beAVHEHVST HETIEPECEKAIOIIUXCA CBSI3HBIX OATPadoB. Takue moarpadsl Ha3bIBa-
IOTCA KOMNOHEHMAMU CE8A3HOCTNU.

H3o0bpasume 2zpag cocedcmea no romHame Oemel Haweld nNAPANAEAU.
CKOABKO 8 HEM KOMNOHEHM C8A3HOCMU?

5. U3 Bepmmunl A cBsasHoro rpacda G 6e3 nukaoB CaBBa OTIPABUACST B CAMYIO
VAQAEHHYIO OT Hee BepmuHy B. C — camas yaan€HHAs BeEpIIXHA OT B. AoOKa>kurTe,
yTOo B — camas yaaneHnHas Bepiuza ot C.

,D,J'ISI CaMOCTOATENbHOIO peLeHns

6. B Aocky BO6uUTO "eThIpe IBO3AS, AIODOBIE ABA COEAMHEHBI HUTKOM. ABOE IO Ode-
DPEAY TIEPESKUTAIOT HUTK AO TEX IIOP, TIOKA (@) OAMH U3 TBO3AEH He OKa’KETCsI OTPe3aH
OT ocTanbHEIX; (D) HECKOABKO I'BO3AEH HE OKAXKYTCSI OTPE3AHHBIMA OT OCTAABHBIX.
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B aToM cay9ae TOT, IOCAE YBETO XOAA TO IIPOU3OIIAQ, OO BABASIETCS IIPOUTPABIINM.
KTo MO>XeT rapanTrpoBaTh cebe mobepry?

7. B mamem orpsine 15 peBouer u 47 MaAbumKOB. KaXkpast A€BOYKA APYYKUT HE
bonaee weM C TpeMs MaAabduKamu (HampuMmep, Jepa Apy>xutT ¢ Ceménom). Moxxer
AM OKa3aThCsl, YTO ¥ KAa’XAOI'0 MAALYMKA B HAIIEM OTPSIAE IIOPOBHY IIOAPYT?

8. B cTpaHe HECKOABKO T'OPOAOB, 13 KaXxporo BerxopuT (a) 99; (b) 100 aopor B
Apyrue ropoaa. /I3 Ar0boro ropopa MOXKHO IIpoexaTh B Ar0O0# Apyroit. Moxker am
TaK 0KAa3aThCs, YTO 3aKPBITUE OAHOM AOPOrM Ha PEMOHT AWIIUT XUTEAEH BO3MOK-
HOCTHU IIPO€XaThb B AIOOOH APYroit TOPOA?

CpaBHeHus no moaynio. 5 uons

Onpepenenne 1. ['0BOPSIT, YTO IIEAOE UMCAO M OeAumMCA Ha IIEAOE UUCAO M
(m # 0), eCAu N MOKHO IIPEACTABUATDL B BUAE L = M - k, rae K TaK>Ke I[eA0e YHCAO.

Onpepenenne 2. Pasdeaums IIeA0OE YMCAO T HA IIeA0€ 9ucAo M (m # 0) ¢
0CMAMKOM O3HAYAET IPEACTAaBUTE N B BUAE N = m - K+ 1, rae 0 < r < |m|. IIpm
3TOM HEOTPUIIATEABHOE YKUCAO T HA3BIBAETCA OCMAMKOM OM OeneHUS, a IIEAOE
YUCAO K — HENOAHDIM 4ACTMHDBLM.

Hanpumep, 13 =5-24+3u —13 =5 (—3) + 2 — mpaBUAbHBIE IPEACTABAECHUS
AAST AeAeHUsT ¢ ocTaTKoM 13 Ha 5 mw —13 Ha 5 cooTBeTcTBEHHO, a 13 =5-3 —2 1
—13=5-(—100) + 487 — HenmpaBUABHEIE.

Onpepenenne 3. ABa IIEABIX YMCAQ A U b HA3BIBAIOTCS CPABHUMDBIMU TO MO-
O0y.At0 M, eCAU P AEAEHUM HA M OHUM AQIOT OAMHAKOBBIE OCTATKH.

Onpepenenne 4. ABa IIEABIX YMCAQ A U b HA3BIBAIOTCS CPABHUMDBIMU 1O MO-
O0y.At0 M, eCAU UX PA3HOCTH AEAUTCS Ha M.

Onpedeserus 3 u 4 pasHOCUNLHDL.

3ameuanmne. 3amuck a =b 0bo3HAYAET, YTO YKUCAA O X D CPABHUMEL II0 MOAYAIO
m. "

CsoiicTBa cpaBHeHwMiA:

(c) Ecam a= bnb_c T0 A=c;
m
(d)ECAI/I(l bnc_d Toaic_bid

(e) Ecanm azb u czd, TO a-czb-d;

(f) Ecam a=b, To a*=bk.
m m
1. Aoka>xuTe CBOMCTBA CPABHEHWUIA.
2. HaiiauTe OCTaTOK OT AEAEHUS:
(a) 7778 -7779 - 7780 - 7781 - 7782 - 7783 Ha 7,

(b) 1001 - 1002 - 1003 =a 1004.



3. Ha#iauTe 0CTaTOK OT AEAEHUS:
(a) 92°™ Ha 8;
(b) 122015 ga 13;
(c) 23%°1® 1a 7;
(d) 27> + 276 + 277 + 278 ma 5.
4. TTycts 5x + 8y = 1
‘] .

)

(a) ITokazars, uro 5x + 60y =

(b) Haittu ocTaTox o aeaerust 18x — 31y Ha 13;
(c) Haittm ocraTtok oT aenenust 2x — 2y Ha 13,

5. Cymma AByx nmudp a u b peautca Ha /. A\OKaXKUTe, YTO YUCAO aba Tak>ke
AEAUTCS Ha /.

[Ans camocTosiTeNbHOro pelleHns

6. AokaxkuTe, uTo mpu AoboM N € N umcao 16™2 4 23" 4 37" aeanTces Ha 7.

7. Ilycte A — mpousBeAeHME BCEX HEYETHBIX ydmcea oT 1 ao 2009, B — mpo-

M3BEeAEHUE Bcex YETHBIX ymceA oT 2 a0 2010. Aokaxkure, uro A + B aeamTcs Ha
2011.

8. [lyctb a#bu a™ = 0, AOKa3zaThb, 9TO b" = 0.
a— a—

9. Ha ogenb AAMHHO#M AoCKe 3amucaan gucao (a) 820 (b) 2291 B pecsaTwanoit 3a-
mcy. TIoTOM BMECTO 3TOr0 YMCAA 3aIMCAAN CYMMY €ro Imudp. 3aTeM CHOBA BMECTO
IIOAYYMBIIEroCS YWCAA 3AIUCAAM €r0 CyMMY Iudp. DTOT IPONIECC ITPOAOATKANCH
AO TeX IIOp, TIOKa HEe OCTAA0Ch OAHO3HAYHOE YMCAO. KaKoe YMCAO OCTaAoCh?

Kombuxatopuka-1. 6 uions

1. B rpynne 15 wenoBek. CKOABKEME crocobaMm MOKHO BBIOpPATh IIECTEPBIX
AAST VIACTHUS B BUKTOPUHE? A CKOABKMMU CIIOCODAMM MO>KHO BHIOPATH M3 ITUX K€
IITKOABHUKOB 9 YEAOBEK, B BUKTOPUHE HE YIACTBYIOIIUX !

2. Noraxute ToxxaecTBo CX = C* AByMs cmocobaMu — aaTebpandecKy 1 Iy TeEM
KOMOWHATOPHBIX PaCCy XKAEHUH.

3. (a) B rpymme 15 genoBek. AAs yYaCTUs B CHOPTUBHBIX COPEBHOBAHUSIX HEOOXO-
AVIMO BBICTAaBUATH KOMAHAY X3 6 YeA0BeK, NpuduéM ['puiny B HeE BKAIOYATH HEAB3S (B
IIeASTX MUHUMU3AIUY TpaBMaTusMa). CKOABKUME CIIOCOOaMU 3TO MOXKHO CAEAATH?

(b) ...a AAsg mpoBeAeHUsT MaTOOSI Hy>KHAa KOMAaHAA U3 6 YEAOBEK, B KOTOPOM
['pumia 6yaer kanuTanoM. CKOABKUME CIIOCODaMM MOKHO COOpaTh TaKyi0 KOMAHAY,
€CAU B TPYIIIE IO-IPEXXHEMY 15 dyenoBek?

(c) CroabkuME criocobaM¥ IIPEIOAABATEAB MOJKET BHIOPATh AASL AEKYPCTBA
6 4eAOBEK, He 3aAyMBIBAsiCh 0 TOM, OyaeT Au cpeau HuX ['purma?
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4. Noxaxute Toxaectso Ck. ;= Ck + CK™! aByms cmocobamu — anrebpandecku
U IyTEM KOMOMHATOPHBIX PaCCy’KAEHUH.

5. Maapumku nopapuau Aioae u [ToanHe 10 pa3sHOIBETHBIX BO3AYIIHBIX IIIAPOB.
CrOABKEMHU CIIOCO6aMM MOKHO Pa3AEAUTH 3TU HIapbl MeXAY Aoaoi u [loamHOMA?
(K coskaneHnio, KOMY-TO U3 HUX MOXKET X HE AOCTATHCS IIApOB.)

6. Aoxaxxure Toxxaectso Co + Cl + -+ Cl = 2™,
7. HaiiauTe ABa crmocoba pelieHmsT Ka>kKA0M 3aAadu:
(a) CroabkuME crTocObaMy MO>KHO BEIOpaTh U3 15 4eAOBEK 6 YNAEHOB KOMAaH-
ABI, BO3TAABASIEMOM KaIMTaHOM?
(b) CronbkuMU criOcOBaM¥ MOXKHO BEIOPATH U3 N 4EAOBEK K YAEHOB IIapAa-
MEHTA, BO3TAABASIEMOr0 IIPE3UAEHTOM ITapAaAMEHTa?
8. AokaxuTe ToxAecTBO k- CK =n . Ck 1 AByMs crmocobaMu — aarebpandecku
¥ IyTE€M KOMOMHATODPHEIX PACCY KAEHUM.
9. B xOpobkKe A€KUT T CHHUX ¥ T KPaCHBIX LIAPUKOB (BCE IMAPUKU Pas3HEBIE).
CdopmyaupyiiTe BOmpoc, MO3BOASIOMM A0Ka3aTh, uro CO - CK 4+ Cl . Ck-T 4 ... 4

[ns camMoCTOSATENBHOrO peLleHuns

10. IIpmayMariTe M 3aNIUIIUTE BaAan/I, MOAEAUPYIOIIVE CAEAYIOIIVE PABEHCTBA!
(a) Ck=cCk ,+2.Ck 14+ CK3
(b) Ck=Ck3+3.Ck3+3- C]TjjS +Ck
A oKa>xkure paBeHCTBa, PEeLIUB IPUAYMAHHBIE 3aAAYM.
(c) Kak MO>XHO 0606UINTE PE3YABTATHL IIEPBEIX ABYX IIYHKTOB?

11. przx,n,ymax‘/’rre ¥ 3aIWIIATE 33Aa9Ly, MOAEAUDYIOILYI0 DOPMYAY:
Cm.Ck=Ck.-cmXk o<k<m<r.

Mnowapb-1. 6 nionsg

Kasxpoit purype M Ha IIAOCKOCTH MBI COIIOCTABUM YKUCAO Spi, HA3BIBAEMOE 7TL/A0-
w,a0vt0 1 0bAaAaIoNIEe CAEAYIOIIMMU CBOMCTBAMU:

1) ITromaab HEOTPHUIIATEABHA;

2) Ilromaau paBHBIX PUTYDP PaBHEI,

3) [Ihromaas obbeprHEHNS DUTYD, HE UMEIOUTNX 00IIUX BHYTPEHHUX TOUEK, ECTD
CyMMa IIAOIIAAER PUTYD;

4) TInomaak TPSIMOYTOABHUKA PaBHA IIPOM3BEAEHUIO ETO CTOPOH.

1. Cropora EF npamoyroasramka BEFD mpoxoauT uepe3 BepIIMHY IPAMOYTOAB-
Huka ABCD. Ha#iauTe maomaap mpssmoyroabHuKa BEFD, ecam maomiaap mpsimo-
yroabauzKa ABCD paBHa 1.



2. BrIpasuTe MAOIIAABL YEPE3 AAUHBI CTOPOH M BBICOT AAS: (@) IPSIMOYTOABHO-
ro TpeyroabHuKa; (b) ocTpoyroabHoro Tpeyroabauka (puc. 1); (c) Ipou3sBOALHOTO
TPEYTrOABHUKA (pHC. 2).

Pucyrox 1 Pucyrox 2

3. (a) AoraxkuTe, YTO MeAUMAHA AEAUT TPEYTOABHWK Ha ABe (PUIYPHI PABHOR
naomaay. Takue GUrypsl Ha3bIBAIOTCA pagroseaukumu. (b) Aokakure (3Hast, 9TO
MEAUAHEI IIEPECEKAIOTCSI B OAHOM TOUKE), UTO BCE MEAUAHEL AEASIT TPEYTOABHUK HA
IIIECTh PaBHOBEAUMKUX PUTYP.

4. Haiipmre, mokaayi#cTa, IIAOIIAAL OOABIIOrO TPEYTOABHUWKA, ECAY IIAOIIAAD
3aKPAIIEHHOT'0 TPEYIrOABHUKA paBHA 1 (puc. 3).

Pucyrox 3

5. Orpesor AB pasen 3. HafiamTe KaK MOXHO Ooabine TpeyroabHuKOB ABC ¢
IIAOIITAABIO 3.

AN CaMOCTOSATENBHOTO peLleHns
6. Hastaure nmaomaas: (a) mapaanrenorpamma; (b) Tpamerun.
7. (a) PaspeauTe TPEyroAbHUK HAa TPY PABHOBEAMKUE YAaCTH ABYMSI IIPSIMBIMU,

BBEIXOASAIIMMY U3 OAHOM BepiuHEL. (b) Pasaeaure mapaaresorpaMm Ha TPU PaBHO-
BEAVKNE YACTU ABYMSI IPSIMBIMY, BEIXOASIINME U3 OAHOM BEPIINHEL.
8. BHYTpH IpaBUABHOI'O TPEYTOABHMKA BBIOPAAM TOYUKY. /\OKAXKUTE, YTO CyMMa

PACCTOSIHUI OT Hee A0 CTOPOH TPEYTOABHUKA OT AAHHOTO BEIOOpA He 3aBUCUT. BepHO
A 3TO YTBEP>KAEHUE AAS KBAAPATA, IPABUABHOTO IIATUYTOABHUKA?

9. IlocTpoiiTe TPEYrOABHWK, PABHOBEAWKUN AAHHOMY BBIIYKAOMY YETBHIPEX-
VTOABHUKY.



'pachbi-2. 7 urons

1. (a) Ecam MexxAy ABYMSI BEPIIMHAMY €CTh ABa PA3SAWYHBLIX IIYTH, TO B rpade
CYILIECTBYET ITUKA.

(b) Ecam MexXAy ATOOBIMUM ABYMSI BEPIIMHAMU CYIIECTBYET POBHO OAWH IIYTh,
TO Irpad CBA3EH U HE MMEET IIMKAOB.

(c) Ecam rpacd cBsizeH u HE MMEET LWKAOB, TO MEXAY AIOOBIME €ro AByMs
BEPIIXHAMHU CYIIIECTBYET POBHO OAWH IIYTh. TaKo# rpad HA3BIBAETCS O0epesom.

2. B cTpare n > 2 ropoA0OB, HEKOTOPEIE IIaphl KOTOPBIX COEAWHEHBI AOPOTaMU.
I3BECTHO, YTO M3 CTOAHIIEI MOXKHO AOOpPATBECI A0 AFOHOrO APYTOro ropopa €AMH-
CTBEHHBIM CITIOCO60M. AOKa>XUTE, YUTO:

(a) B cTpaHe HET KOABIIEBOTO MapIIPYTa;

(b) Cy1ecTByeT ropoa, “3 KOTOPOT'O BEIXOAUT POBHO OAHA AOPOTa;
(c) CymmecTByeT ABa TaKMX T'OPOAQ;

(d) B crpane poBro 1 — 1 popora.

Onpepenevne BepiuHa cTeneHN OAWH B A€PEBE HA3BIBAETCS 8UCAYEU.

Onpepenenne U3 cBa3HOrO rpada MOKHO YAAAUTH HECKOABKO pebep Tak, 94TOOHI
IIOAYYEHHEIN rpad 6BIA AepeBoM. [JoayUeHHAST KOHCTPYKIIMS HA3BIBAETCS 0CMOG-
HblM Oepesom Tpada.

IIposepvme KoppexmHocms onpedeseHus, mo ecms YyolocmosepbLmMecs, 4¥mo
U3 C8A3H020 2paga OelicmeumenbHo 68ce20a MOMHCHO NOAYHUMD 0epeso.

3. CKOABKO PEDEP HY>XHO YAAAUTL U3 rpada Ha T BEPIIMHAX AAA IOAYYUEHUS
OCTOBHOI'O A€peBa, ecau rpad siBastercs: (a) muraomM; (b) moaubiM?

4. B ctpaume 100 ropopoB u 199 popor mexxay HuMu. V3 Aroboro ropoapa MOXKHO
pobpaTbcsa B A060# Apyroi#t. AOKa>kuUTe, UYTO MOXKHO 3aKPBITH BCE AOPOTY HEKOTO-
POr'0 KOABIIEBOI'O MApIIPyTa Ha PEMOHT TaK, YTOOBI 3TO YCAOBUE HE HAPYIIUAOCH.

[ns camocTosATENBHOrO pelleHuns

5. (a) B cBsi3HOM rpadpe Bce BEPIIUHEI UMEIOT YETHYIO HEHYAEBYIO CTEIEHD. JO-
Ka’KUTe, YTO B I'pade eCThb IIUKA.

(b) B aepeBe Bce BepUIMHBI NMEIOT HEYETHYIO CTEMEHD. AOKaXkuTe, 9TO Honee
IIOAOBMHEI BEPIINH - BUCSIYHE.

6. I'pacd, Kakaast KOMIIOHEHTA CBSISHOCTU KOTOPOT'O SIBASIETCS AEPEBOM, HA3bIBA-
ercst necom (mycToit rpad Toxke OyAeM CIUTATH AECOM). AOKA’KUATE, AEC OCTAHETCS
AecoM, ecAm YAAAUTH (a) pebpo; (b) BepuinHy u Bce ee pébpa; (c) aroboit Habop
BepIIWH (HO He BCe) M BCe UX pebpa.

7. B cTpaHe HET KOABIIEBBIX MAPIIPYTOB II0 YETHOMY YMCAY I'OPOAOB. AOKa>KUTE,
YTO IOPOAA MOYKHO pa3buTh Ha TPU HE3aBUCHUMbIE PECIIYOAMKM TaK, YTOOBI A0bas
AOpOTa COEAMHSIAA TOPOAA M3 PA3HBIX PECIYOAUK.
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8. Bykamika, cupdAmas Ha CTeHKe AaOMPHHTA, MOXKET IIOIACTh B Al0OOe Apyroe
MECTO Ha CTEHKEe AAOMPUHTA €AMHCTBEHHBIM IIyTEM. AOKa’>XUTE, UTO KPHICA, CUAS-
IITasi B AaOMPUHTE, CMOYKET BHEIOPATHCA.

WNusapunant. 7 uions

0. B xAeT9YaTOM IPSIMOYTOABHUKE D X 6 3aKpallleHbl 4 KAETKY KaK Ha PUCYHKE.
3a X0A, pas3pelraeTcs MEHSITh MeCTaMU AIOOBIE ABE CTPOKM UAU AIOOBIE ABAa CTOAG-
11a. A\OKa’>kUTe, YTO IIOCAE TBHICSYM TAKUX OIIEPAIIMY 3aKpallleHHbIE KAETKKM CHOBA
OKa’XyTCsI YTAOBBIMU KAETKAMY KAKOT'O-TO IIPSIMOYTOABHUKA.

B 3apauax, rae IIPOMCXOAUT KAaKOM-HUOYABL IIPOIecC, OhIBAET IIOAE3HO PaCCMOT-
PETH YTO-TO, YTO IIPK IIPOIIECCE HUKOTAA HE M3MEHSETCS. Takasi BEAWYWHA UAU
TaKOe CBOMCTBO HA3BIBAETCS UHBADPUAHM.

1. BoAK m ceMeEPO KO3AST BCTAAUW B OAVH PSIA ¥ UT'PAIOT B YE€XaAPAY: KaXKAYIO Ce-
KYHAY ABO€ U3 HUX, CTOSIIIINE YEPE3 OAHOI'0, MOTYT, IIPLITHYB, IIOMEHATHCSI MECTAMU.
EcAy OKa>KeTCsI, YTO OHU CTOSIT B OOpaTHOM IIOPSIAKE II0 CPAaBHEHUIO C MCXOAHBIM,
UI'Pa 3aKAHYMBAETCSI. 3AKOHYUTCS AU UIrpa’

2. B memepe >xuBéT 1001-ronroBast ruapa. ['mapa cunTaeTcs mobe>x AEHHOM, €CAN
B HEKOTOPBI MOMEHT BPEMEHUW Y HEE OTCYTCTBYIOT BCE TOAOBEI. ['epaka 3a OAMH
pa3 Moxer cpybuts 10 uau 7 ronroB. Ecam or cpybur 10, Toraa y ruAphI BEIPACTET
7 HOBBIX, a €CAM 7, TO 16 HOBBEIX TroA0B. CMokeT Au ['epaka MOBEAUTEH TUAPY?!

3. Kpyr pa3aeneH Ha 6 ceKTOpoB. Pasperaercs A006aBASATE II0 OAHOMY KaMEIIKY
B AIOOBIE ABa COCEAHUX CEKTOpa. MOXXHO AM AOOMUTBHCS, YTOOBI BO BCEX CEKTOpPAxX
OBINO IIOPOBHY KaMEIITKOB, ECAK:

(a) B Hayane B OAHOM CEKTOPE AEXKUT OAWH KaMELIEK;

(b) B Hawane B ABYX CEKTOpAaX, PACIOAOXKEHHEIX YEPE3 OAMH, AEXKUT IIO Ka-
MEIIKY !

4. Ha pocke HammcaHBI yucaa 4, 5, 6. Paspemraercs B3saTh AOOBIE ABAa M3 HAIIU-
CAHHBIX YMCEA A U b, CTEPETH MX, & BMECTO HUX HAIIMCATDH YUCAA

(a) 5a—3b u 5b—3a.
2 2

2 bZ.

(b) % n a?

MO>XHO AM TAaKMMU OIEPALUSIMU IOAYYIUTDH YUCAQ 6, 7/, 87
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5. Boaeapmuk Bacs HapucoBaa pacIOAOKEHUE UTI'POKOB Ha PYTOOABHOM IIOAE
K Ha4YaAy IIEPBOT'O M BTOPOro TaimMoB. OKa3anA0Ch, YTO HEKOTOPBIE UTPOKYU ITOME-
HAANCH MECTaMM, & OCTaAbHBIE OCTAAMChL HAa CBOMX MeCTax. [Ipm 3ToM paccTosiHme
MEXAY AOOBIMU ABYMSI UTPOKAMU HE YBEAWYUAOCH. \OKA>XKUTE, YTO BCE 3TU PaAC-
CTOSTHUSI HE U3MEHUAUCE.

6. A106yI0 BEPIMUHY TPEYTOABHUKA PA3PEIIAETC CABUTATDH II0 IPOXOASIIEH de-
pe3 Hee IIPsIMOM, MapaAAeAbHON IIPOTHUBOIIOAOXKHON cTOpoHe. MOXXHO AM IIPH IIO-
MOIIIY TAaKUX OIlepalluii 13 PaBHOCTOPOHHETO TPEYTOABHMKA CO CTOPOHO# 1 caenaTh
IPSIMOYTOABHBIA TPEYTOABHUK C KATETAMU, PABHBEIMUA 17

[Ans camocTosiTeENbHOrO pelleHns

7. EcTb Tpu Kyuku KaMmHe#: B mepBoit 51 KameHb Bo BTOpoit — 49, a B TpeThei
— 5. Pazpemaerca 06bepAMHATE AIOOBIE KYYKYM B OAHY, @ TaK)K€ PA3AEAATH KYUKY,
COCTOSIIIIYIO M3 YETHOI'O YMCAA KaMHeH, Ha ABe paBHbIe. MOXXHO AM HOAYYUTE 105
Ky4eK II0 OAHOMY KaMHIO B KaKAOR?

8. [Ipsamoyroanuoe moae 100 x 150 meTpoB pazbuTo Ha 150 KBappATHBIX OAU-
HAKOBBIX yYaCTKOB, 12 M3 KOTOPBIX HMOPOCAY 6ypbsiHOoM. VI3BeCTHO, UTO OYPHIH 3a
I'0A, PACIIPOCTPAHSAETCS HA T€ ¥ TOABKO T€ YYACTKY, Y KOTOPBIX POBHO ABa COCEAHUX
(TO ecTh MMEIOMIUX OBLUIYIO CTOPOHY) yHacTKa yIKe IIOPOCAU OYyphbIHOM. J\OKa>KUTE,
YTO IIOAE HUKOTAQ HE 3apacTeT OyPhAHOM IIOAHOCTBIO.

Abaka. 7 nons
leomeTpus.

1. (10) Ha maockoctu pacmoaoxxersl Toukz A, B, C, D u E. Paccrosaue AC
paBHO 5 cM, AE - 4 cm, BC - 14 cm, BD - 2 cm, DE - 3 cm. HeMmy paBHO pacCTOsTHUE
MEXAY cepeprHaMu oTpe3koB AB u CD?

2. (20) B rpeyroabruke ABC AB = BC. U3 Touku E Ha cTopore AB omymen
nepreHAuKyAsip ED #a BC. Okaszanock, uro AE = ED. HatiauTe yroa DAC.

3. (30) Yepes Bepmuubl A u C Tpeyroabruka ABC mpoBeAeHBI IPSMEIE, IIEP-
neHAUKYAsIpHBIe buccekTpuce yraa ABC. Ouu nepecekator npsimeie CB u BA B
Toukax K © M cooTBeTcTBeHHO. HeMy MO’KeT paBHATHCA pAAavHA AB, ecam BM = 8
cMm, KC = T cm? YKakuTe BCE BO3MOJKHBIE BAPUAHTEHL.

4. (40) Kakoe HanboABIlIEE IUCAO OCTPHIX BHYTPEHHUX YIAOB MOXKET UMETDH BBI-
nyKABIA 2014-yTrOABHUK?

5. (50) Otpesku AC u BD mnepecekatorcss B Touke O. [lepumeTp TpeyroarbHU-
kKa ABC paBen nepumerpy TpeyroabHuKa ABD, a mepumerp Tpeyroasramra ACD
paBeH nepuMeTpy TpeyroabHumKa BCD. Ha#iaure paury AQO, ecam BO = 10 cu.

11



6. (60) B BrimykaoMm mecTuyroabHuKe ABCDEF Bce BHyTpeHHME yrABI paBHHL.
UsBecTHo, ytro AB =2, CD =5, DE =7, EF = 1. Haiiaure BC u AF.

'pacbi.

1. (10) B crpare ApeBasuaus 101 ropoa, u HEKOTOPHIE U3 HUX COEAMHEHBI AODO-
ramu. [Ipu aTom Ar0OBIE ABa rOpPOAA COEAMHSIET POBHO OAMH IIyTh. CKOABKO B 9TOM
cTpaHe Aopor?

2. (20) 20 TenedOHOB COEAVHEHEI IIPOBOAAMY TAK, YTO Ka>KABIH IIPOBOA, COEAVHSI-
eT ABa TeaedOHa, Ka’kKAasl IIapa TeAedOHOB CoOeANHEeHa He boaee YeM OAHUM IIPOBO-
AOM ¥ OT Ka>XAOTO TeaedOHA OTXOAUT He Hoaee ABYX IIPOBOAOB. Hy>XHO 3aKpacuThb
IIPOBOAA (Ka>KABIM IIPOBOA, IIEAMKOM OAHOM KPAaCKOM) Tak, 4TOOBI OT Ka>KAOrO Te-
AedboHA OTXOAUMAM IIPOBOAA PA3HBIX IIBETOB. KaKOro HauMEHBIIErO YHUCAA KPACOK
AOCTAaTOYHO AASI TAKOW 3aKPACKU?

3. (30) Paitor mocTpoeH B BuA€ KBaapaTa 3 KBapTaaa Ha 3 KBapTana (KBapTaAb
— KBaAPATHI CO CTOPOHOI 1, Bcero 9 kBapTanos). Kakoi HamMeHBIINH Iy TH AOAXKEH
IPOUTH acPaAbTOYKAAAUMK, YTOOBI 3aacdaAbTHPOBATh BCE VAUILI PaliOHa, €CAU
OH Ha4YMHAET ¥ KOHYAET CBOH IIyTh B yrA0oBO# Touke A? (CTOPOHBI KBaApaTa — TOXKE
VAHIIBL).

4. (40) B cucteme cBs3u, cocrosmeit u3 999 aboOHEHTOB, Ka>KAbIM AOOHEHT CBSI3aH
poBHO ¢ N ApyruMmu. OIpeAeAnTe BCE BO3MOXKHBIE 3HAUECHUS M.

5. (50) KoMmauust u3 HECKOABKHX ADY3€#l Bena IIEPENNUCKY TaK, YTO KaXKAOE
IIMCHMO IIOAYHUaAM BCE, KPOME OTIpPaBUTeEAS. Ka>kKABIM Hammcaa OAHO U TO >XKe KO-
AMYECTBO TIMCEM, B PE3YABTATE YEro BCeMU BMecTe ObIAO moaydeHO 440 mumceMm.
CKOABKO YEAOBEK MOTAO OBITH B 9TOM KOMIIAHUM?

6. (60) 12 maxMaTUCTOB CHIIPAAY TYPHUDP B OAWH KDPYT (T.€. KaXKABIHA C KaXKABIM
opauH pa3). IToToM Ka>KABIM W3 HUX Hammcaa 12 CIMCKOB. B IEpBOM TOABKO OH, B
k+1-M - Te, KTO 6BIAM B k-M ¥ T€, ¥ KOT0 OHE BhIMrpaAr. OKa3aA0Ch, 9TO § AIODOTO
IIIaxMaTuCTa 12-BIi CIuCOK oTAmYaeTcs OT 11-oro. CKOABKO OBIAO HUYBUX?

KombuHaTtopuka.

1. (10) Ha npsmoit ormedero 100 CMHMX ¥ N KPaCHBIX TOYEK, IPUYEM MEKAY
ABYMsI OAHOIIBETHBEIMM TOYKAMMK €CTH TOYKA APYTOTO IIBETA. UeMy MOKET OBITH
paBHO N7 YKa>XUTE€ BCE BaPUAHTEI.

2. (20) HasoBeM mATW3HAYHOE YUCAO "MHTEPECHBIM”’, €CAM BCe €ro IudpHI pas-
AWYHBI, a IEpBasi IIndpa paBHA CYMME OCTAABHBIX 4eThIPeX. CKOABKO CYIIECTBYET
"MHTEePECHBIX IIATU3HAYHBIX YUCEA?

3. (30) Bacs Brimmcan Bce cAoBa (He 06s13aTEABHO OCMBICAEHHBIE), KOTOPHIE IIO-
AYYalOTCS BBIYEPKUBAHUEM POBHO ABYX 6ykB m3 caoBa UHTEI'PUPOBAHUE, a
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Mama caenana To >xe camoe co caoBom CYIIEPKOMIIBIOTEP. ¥V koro moay4un-
AOCBH OOABIIIE CAOB ¥ HAa CKOABKO?

4. (40) Ha oxpy>xaOCcTH 0TMedeHO 10 ToueK. CKOABKO CYIIECTBYET HE3AMKHY THIX
HECAMOIIEPECEKAIOIIUXCS AEBITU3BEHHBIX AOMAHBIX C BEPIIXNHAMY B ITUX TOYKAX?!

5. (50) Pabpuka HUrpylleK BHIIYCKAET IPOBOAOYHBEIE KYOMKM, B BEPIIXHAX KO-
TOPBLIX PACIOAOXKEHBI MaAeHbKUe pasHoiBeTHble mapuku. [Io 'OCTy B KaXxpaoMm
KyOuKe AOAKHEL OBITH UCIIOAB30BAHEI IIIAPUKY BCEX BOCHMU IIBETOB (benoro u ceMu
11BETOB paayTru). CKOABKO PA3HBIX MOAEAEH KyOMKOB MOXKET BEIIIYCKATh (pabpuka?

6. (60) CroabKEME cIIOCOBaMU MOXKHO PAaCcCTaBUTH B KaeTKax Tabawuisr 10 x 20
ymcaa 1 m —1 Tak, 4TOOBI IPOU3BEAEHNE YKCEA B AIOOOI CTPOKe U AF0OOM CTOADIIE
PaBHSIAOCE 17

Konctpykuyun.

1. (10) Pa3perxbTe KAeTUATHIN IPIMOYTOABHUK 5 X 6 II0 AWHUSIM CETKY Ha CEMb
IIPSIMOYTOABHUKOB PA3AUYHOM IIAOIITAAN.

2. (20) Kaeruaras pocka 9 x 9 packpallleHa B ITaXMATHOM IIOPSIAKE TaK, YTO
YTAOBBIE KAETKY — beable. PaccTaBbTe Ha Helt 5 Aapelt Tak, YTOOBI OHU ITOOMAU BCE
He3aHsSThle 6eAble KAETKMU.

3. (30) B xaeTrax Tabaunsl 4 X 4 paccTaBbTe YUCAQ, HE PABHBIE HYAO TaK, YTOOLI
CyMMa 4YuCeA, CTOSIINX B yraAax Atoboro kBaapaTta 2 X 2, 3 X 3 uam 4 x 4, 6plra
paBHA HYAIO.

4. (40) Paccraswre uucaa 1,2,3,...,10 B ApyromM nopsiake, YTO6BI IIEPBEIM LIIAO
10, a Kaxkp0€e caepyiolee OBIAO AEAUTEAEM CYMMBI BCEX IIPEABIAYIIUX.

5. (50) HapucyiiTe pBa IATUYTOABHUKA TaK, YTOOBI ¥ HUX OBIAM OAHU U Te JKe
BEPIIIUHBI, HO He OBIAO HU OAHOM 0611e#l CTOPOHHI.

6. (60) ITocTaBbTe B psip, 6 PASAWYHBIX IPOCTHIX YUCEA TaK, YTOOBI PA3HOCTH
COCEAHUX YUCEA B PSIAY OBIAM PaBHHI.

NMocnepoBatenbHoCTH.

1. (10) TpuHaAIATH WHAIOIIAT KAEBAAU 3€DPHO. [lepBEI MHAOUIOHOK CKAEBAA
40 3epeH; BTOpPOH — 60, KAXKABIA CAEAYIOWINN — CpeAHee apuMETIIECKOe 3ePeH,
CKAEBAHHBIX BCEMU IIPEABIAYIIMME MHAROmaTaMu. CKOABKO 3epeH CKaeBaa 10-i
WHAIOIITOHOK !

2. (20) CTOpOHBI TPEYTOABHUKA — IIOCAEAOBATEABHBIE IleAble umcAa. Haiiaure
9TU CTOPOHBI, ECAY M3BECTHO, YTO OAHA U3 €T0 OMCCEKTPUC IIEPIIEHANKYASIPHA OAHON
13 €r0 MEAUAH.

3. (30) B crapoit ycapbbe AoM 0bca’keH IO KPYT'Y BHICOKIMY A€PEBbSIMY — COCHA-
Mu u 6epezamu. Beero aepeBneB 96. OTu AepeBbsi 06AaAAIOT CTPAHHBIM CBOMCTBOM:
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13 ABYX AEPEBBLEB, PACTYIINX YEPE3 OAHO OT AIOOOTO XBOMHOI'O — OAHO XBOMHOE, a
APYTO€ AMCTBEHHOE, 1 U3 ABYX AEPEBLEB, PACTYIINX YePE3 TPU OT AOOOT0 XBOMHO-
'O — TO>XK€ OAHO XBOMHOE, a APyroe AuCTBeHHOe. CKOABKO Hepe3 mOCa’keHO BOKPYT
pAoma’?

4. (40) Ha pocke 6b1Am 3ammcaHbl gucaa 3, 9 u 15. Paspemranaock cAOXUTE ABa
3aIIMCAHHLIX YMCAQ, BEIYECTD U3 3TOM CYMMEI TPEThE, a PE3YABTAT 3aIIMCATh HA AOC-
Ky BMECTO TOT'O YMCAQ, KOTOPOE BHIUMTAAOCH. II0CAE MHOTOKPATHOTO BBIIOAHEHUS
TAKOM OIlepaltiyl Ha AOCKE OKa3aAWCh TPHU YKUCAA, HAUMEHBIIIEE M3 KOTOPBIX OBIAO
999. KakoBBI OBIAK ABAa OCTAABHBIX YHCAA?

5. (50) Ha xakme ABe nmudphl 3aKaHYMBaeTCs ucao 1! 421 4 --- 4201417

6. (60) Bce marypaabmele umcaa or 1000 ao 2000 3ammcaHBI ITOADPSIA:
100010011002.. .. 19992000. CKOABKO pa3 B 3TOM PSIAY IIOCAE HEYETHOMN UG PHI UAET
yeTHaS?

Yucna.

1. (10) IIpenopaBaTenb COTaBUA Ha AOCKE BEPHOE PABEHCTBO, HO Ha IIEPEMEHE
CaBa ycrea 3aMeHUTH ABe IIMPPBI Ha Apyrue. Ilocae mepeMeHBI Ha AOCKE OBIAO

HAIINCAHO:
4.5.4.5.4=2247

YTo OBIAO HAIMCAHO U3HAYAABHO?

2. (20) Haitpure Bce TpEx3HAUHBIE YNCAQ, U3 IUGP KaXKAOI'O U3 KOTOPHIX MOYKHO
COCTABHUTD IIIECTh PA3BAUYHBIX ABY3HAYHBIX IIPOCTBIX UUCEA.

3. (30) HaiiamTe Bce Takue ABY3HAYHEBIE YHCAA A, AAS KaXKAOTO U3 KOTOPBIX
BEPHBI POBHO ABA U3 CAEAYIOIIUX UETHIPEX YCAOBUIL: 1) AeAwTCS Ha 5; 2) AEAUTCHA
Ha 23; 3) + 7 — KBaApaT 1enoro umcaa; 4) Y10 — KBaApaT LIEAOTO UHCAQ.

4. (40) B xKaKOM-TO T'OAY HEKOTOPOE YMCAO HU B OAHOM MeCsIle He H6BIA0 BOCKDE-
ceubeM. Kakoe 3T0 MOTAO OBITH YMCAO? YKa*KUTE BCE BAPUAHTHL.

5. (50) Kaxxpast BespodKa B BeIpaskeHum 1 ¥ 2 ¥ 3 ¥ 4 * 5% 6 * 7% 8 * 9 * 10
3aMensieTcss Aubo Ha "+, ambo Ha ” - 7. Ilycte N - HamboabIllee YUCAO, KOTOPOE
MOYXHO IIOAYYUTb TakKuM obpazoM. UeMy paBeH HAUMEHBIIUHN IIPOCTON AEAUTEAD
N?

6. (60) HaitTy Tpm pa3sAMYHBIX HATYPAABHBIX UMCAQ, IPOU3BEAEHNE AIOOBIX ABYX
73 KOTOPBIX AEAUTCS Ha CYMMY 3THUX ABYX YUKCEA.
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TpeyronbHuk lNackansa. 9 nions

1. ITranm ropoaa uMmeeT cxeMy, n3006pa>kEHHYIO Ha puc. 1. Ha Bcex yamuiax BBEAEHO
OAHOCTOPOHHEE ABMYKEHME: MOYKHO €XaTh TOABKO «BIIPABO» MAU «BBEPX». BopuTeAD
aBTOMOOHMASI TIEpeA, MMOE3AKOM M3 IMyHKTA A B IyHKT B moaydaer «MaplIpyTHEIN
AKCT», B KOTOPOM YKa3aHO, B KAKOM U3 ABYX HAIIPABAEHUN OH AOAXKEH €XaTh IIO-
CAe KaKAOTO IepekpécTka: BBepx (B) uam Bupaso (I1). CocTaBbTe «MapIIpyTHBIN
AKMCT» AASI TPAEKTOPUM, IIOKA3AHHON Ha PUCYHKE.

(a) CroABKO eCTh PA3AMYHBIX MAPIIPYTOB, BEAYIIAX U3 TOYKA A B TOYKY B?

(b) A ecam maaH ropopa — IPSIMOYTOABHUK (N — k) x k7

B B
x 3
C
k-1 s
A A‘ n-k n-k+1
Puc. 1 Puc. 2

2. ITnam ropopa (cM. puc. 2) IpeACTaBAsIET cO60# KBaApaT N X N. YAUIE Ha-
3bIBaioTCA: O0-91 BEPTUKAABHAS, ..., N-as BEPTUKaAbHasSA, O-sg rOpu30oHTAaABHAS, .. .,
N-s1 TOpU30HTaAbHAsE. Ha nepeceueruu K-0ff rOpum30HTAABHON yAMIEL # (N — k)-0it
BEPTUKAABHOM YAMITHI HAXOAUTCS aBTO3aIlpaBKa, a Ha mepecedeHuu (kK — 1)-oit ro-
PU30HTAABHOM YAUIE U (N — Kk + 1)-0ff BEPTUKAABHONA YAUIEI HAXOAUTCS CTAHITYS
TexobcayxuBaHusa. CKOABKUMHU CIIOCODAMM MO>XHO COCTaBUTL MapUIPYT u3 A B B

(o mpaBMAAM IPEABIAYINER 3aAa9M), YTOOBI OH IIPOXOAMA:
(a) uepes aBTO3aIIPaBKY;
(b) uepes cramIUO TEXOOCAY>KUBAHMS?
3. Aokaxkure HGOPMYAY (C?l)z—i—(Cll)z—l— cee T+ (Cﬁ)2 =C}.
4. B NeBOM HIDKHEM Y3A€ CETKU HAXOAUTCSA 0A0Xa, KOTOPASI MOXKET IIPBIFATh

Ha OAWH IIIar BBEPX MAM Ha OAMH IIar BIPaBO. HalauTe YMCAO MapIIPyTOB, IO
KOTOPBIM OA0Xa MOXKET AOOPaTBCS AQ IIPOM3BOABLHOI'O y3AA CETKU.

5. AOKaXkuTe, 9YTO Ka’KAO€ BHYTPEHHEE YMCAO B TpeyroabHUKe I[lackans paBHO
CyMMe ABYX YMCEA, CTOSIIUX Hap, HUM.

6. AoKa>kuTe, YTO YMCAA, PABHOYAAAEHHBIE OT KOHIIOB AIOOOH CTPOKM, PABHEI
MeEXXAY coboi.

7. NOKa>xuTe, YTO B TPEYroAbHUKEe IlacKaasi cyMMa BCeX UMCEA, CTOSIIUX B
CTPOKE C HOMEPOM M, B ABa pa3a OOAbIle, YEM CyMMa BCEX YHCEA, CTOSIIUX B
CcTpoke ¢ HOMepoM (n — 1).
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8. HaiipuTe cymMMy 4mcea B N-0#f CTPOKE TpeyroabHUKA [lacKans.
9. AoKa>kKuTe, YTO:

(a) Kaxxpoe uucao C B TpeyroabHuke [lackaasi paBHO CyMME YHCEA IIPABOM
AMAaroHaA¥, Ha4WHAasi C CAMOT'0 AEBOTO BIIAOTH AO CTOSIIIErO CIpasa Hap gumcaoM C
(puc. 3);

(b) AHanormuHO AAST A€BOY AmMaroHaAu (puc. 4).

L ]
L] L ]

Puc. 3 Puc. 4 Puc. 5

10. AoxakuTe, uTo Kaxxpoe uucAo C B TpeyroabHuKe [lackans, yMeHBIIEHHOE
Ha |, paBHO CyMMe BCEX YUCeA, 3AIOAHSIONINX IIapaAfeAorpaMM (cM. puc. 5), orpa-
HUYEHHBIN TEMU IIPaBOM M AEBOM AMATOHAASIMY, HA II€PECEYEHUM KOTOPHIX CTOUT
gncao C (caMu 3TM AMaroHaAK B PACCMATPHBAEMBIHM ITapaAeAAOTrDAMM He BKAIOYA-
I0TCS).

[Ans camocTosiTeNbHOrO pelueHns

11. Berpewaercsa au B TpeyroabHUKe [lackaast uucao 19997

12. Ha#ipuTe HaTypaabHOE YKUCAO, OOABIIIEE EAMHUITHI, KOTOPOE BCTPEYAETCS B
TpeyroabHuKe I[lackaas (a) 6oabire Tpéx pas; (b) boabie yeTHIPEX pas.

13. IlocTpoiiTe mpeyzoavrux A etibHuya, yCTPOEHHBIN CAEAYIOIIIM 06pa30oM: OH
CUMMETPUUEH, BEPXHEE UUCAO PABHO EAVHUIIE, KAJKAOE YUCAO PABHO CyMME ABYX,
PACIIOAOXKEHHEIX IIOA HUM. [IepBOe YMCAO B N-0if CTPOKE UMEET BUA 1/n. 3anuiuTe
N-YIO CTPOKY TPeyroAbHUKaA J\elbHUIIA B 0OIIlEM BHAE.

HOO n HOK. 9 uions

0. ¥V p06pEBIX, HO CIIPAaBEAAUBEIX IIperoAaBaTeAeis ecTh 30 6yaouek 1 84 KOHGETHI.
OHU XOTAT pPa3paTh UX KAaK MOXKHO DOOABIIEMY KOAWYECTBY AETEN, IPUYEM U TEX,
U APYyTuX HOPOBHY. CKOABKUM AETSM OHU B UTOTE PAa3AAAYT BKYCHOCTH?

Onpegenenune 1. Hauboavwum obuwum deaumenem ABYX IEABIX HUCEA HA3BI-
BAETCA UX OOIIUM AEAUTEAD, KOTOPHIA OOABIIIE BCEX OCTAABHBIX ODIIUX AEAUTEAEH.

Onpegenenne 2. HaumeHbUWUM 0O6WUM KPATHDIM ABYX IIEABIX YUCEA HA3BI-
BAETCSI HAMMEHBIIIEE TOAOKUTEABHOE YUCAO, AEASIIIIEECS Ha 00a TUX YHUCAA.
Kaaccuueckue obosznaverusn: HOA(a,b) = (a,b), HOK(a, b) = [a, b].
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1. Haitaure (a) (525,990); (b) (99! + 100!, 101!).

2. Kakoe HambOABIIIEe 3HAYEHNE MOXKET IPMHUMATE (a,b), ecam a - b = 6007
3. HaiipuTe HamboabIllee TPEX3HAYHOE YMCAO N Takoe, uTo (N, 1080) = 36.

4. Noxra>kute caepyromme cBoiictea HOA:

- _ by _ 1.
(a) Ecam m aeamrcs ma n, o (m,n) =n; (b) Ecam (a,b) =d, o (§,3) = 1;

(C) (a'm’a'n):a'(m’n); (d) (aab):(a_bab);
Onpepenenne 3. Ecam (a,b) = 1, To unchra a u b HA3BIBAIOTCSI 63AUMHO
NPOCMBLMU.

5. Noraxkure, uTo [a,b] - (a,b) =a-b.
6. Vcmoaws3ys ceoiictBa HOA, pokakuTe, 9To ymcaa 2n + 13 m n + 7 B3aUMHO
IIPOCTHI IIPU AIOOOM HATYPAABHOM M.

7. Karue 3Ha4YeHUsT MOXKET HpUHUMATE (3n + 2, 10n + 23)7

8. (a) Ha croae aesxuT kaergaTas moroaaaka 20 X 75. KaXkayio MUHYTY OT HEE
OTAAMBIBAIOT KBAAPATUK HauMbOABIIErO BOSMOXKHOIO pasMepa U KAAAYT B TaPEAKY.
Kagkasi cTopoHa 6YAET y caMOro MaA€HBKOTO KBaApPaTHKa B TapeAke?

(b) Hazipmre (J1...11,11...11).
20 75
Ans camoCTOsATENbHOrO peleHns

9. ITerss mocumranr HOK Bcex gmcea ot 1 ao 1000, a Bacs - Bcex umcea ot 501
20 1000. V KOro pe3yAbTaT MOAYUMACS OOABIIIE U BO CKOABKO pas?

10. Ha ckaape AesxaT B OOABIITOM KOAMYECTBE MIMPABI, MBIPABI U ABIPARL. [TIupaa
COCTOUT M3 IITU IIAINEK, MBIPAA — K3 CEMHM MAIIEK, ALIPpAA — U3 AEBSITHU AAIlEK.
Bce mamku 0AMHAKOBBI, MAIlIKX — TO’KE, OAWHAKOBBI M BCe Aammku. Y Bacm ecTh
JalleyHble BECHI 0€3 I'Mpb, ¥ OH XO4YeT 3a OAHO B3BEIIMBAHUE Y3HATDH, YTO TSIPKEAEE:
ABE IMAIIKY MAM MalllKa C AAIKOM. K coXkaneHumio, BCe M3AEAUSI, MMEIOIINECS Ha
CKAape — Hepasbopuule. [lomoruTe Bace!

11. IIycts a m b - HaTypaAbHBIE uYMCAA. JOKAXKUTE, YTO CPEAM UYHCEA
a,2a,...,ba poBuo (a,b) uucea peamrcs Ha b.

12. AaHBI IIECTH HATYPAABHBIX unceA. AAs Kaxkao# mapel ux HOJA 3anwmcanm
Ha AOCKe. Mo>XeT AM 0Ka3aThbCS TaK, YTO Ha AOCKE 3aIIMCaHBI BCE YmcAa oT 1 a0 15.

13. IIpo HaTypaabHBIE WMCAA O X b, m3BecTHO, uTo a’ + b’ aeamrcs Ha ab.
Aoka>xkuTe, 9TO a = b.

HepaBencrtBa. 10 nions

0. Ilycts @ u b — AAMHBI CTOPOH IPSIMOYTOABHUMKA. V3BecTHO, uTO a < 3,b <
4. Kakue 3HayeHUsT MOXXeT npuHrMaTh: (a) mepumerp; (b) maomaas; (¢) aarmmHa
AmaroHaay; (d) pasHOCTb AAMH CTOPOH 3TOrO IPSIMOYTOABHUKA?
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CBoiicTBA HEPABEHCTB:
(@A) echrma>bub>c, T0 a>c;

(b) ecrm a+b > ¢, To a > ¢ — b;
(c)echrma>buc>d, Toa+c>b+d;
(d) ecam a,b,c,d >0ma>b,c>d,Toa-c>Db-d.
1. CpaBHuTe 0 1 b, €CAM M3BECTHO, YTO:
(@a>mm>b+c?(b)atc>b+1,c<1
2. 3amenuTe 6ykBH B croBe « TPAHCIIOPTUPOBKA» mudpamu (pa3uee 6yk-

Bl PA3HBIMU IT(pPaMy, OAMHAKOBEIE OYKBEI — OAMHAKOBBIMU) TaK, YTOOBI BBIIOA-
HAAOCH HepaBeHCTBO: T>P>ASHKC<IIKO<KP<KT>U>P>0<B<K<A.

3. Ha pyccro-dpaniysckoit BcTpede He OBIAO IIPEACTABUTEAEN APYIHX CTpPAaH.
CyMMapHOE KOAMYECTBO A€HET Y (PPaHIy30B OKa3aA0Ch OOABIIE CyMMapHOI'O KO-
AVYECTBA AEHET y POCCUSH, M CYMMApHOE KOAMYIECTBO ACHET ¥ KEHIIWH 0KAa3aA0Ch
6oABIIIE CYMMapHOTO KOAWYECTBA AEHEr V My>X4uuH. Obsg3aTeAbHO AW Ha BCTpede
6rIna ppaHIlyKeHKa?

4. Yucnra a m b TakoBEI, YTO CyMMBI a + b u 3a + 2b moroxxureabHBl. Mosxer
A OBITH OTPHIATEABHBIM YKUCAO S5a + 4b? A gmcao 2a + 3b?

5. Kommanauss «POANA XOAA» mpepnraraeT ABa BUAA KOMIIAEKCHBIX OMAETOB
o 400 pybaeii: 1 9ac mpokaTa POAMKOBBIX KOHBKOB + | KOMIIbIOTEPHASA urpa + |
UTpa Ha OUABSAPAE + 6 KETOHOB AASI UTPAABHBIX aBTOMATOB VAU 2 KOMIBIOTEPHBIE
urpsl + 10 >KETOHOB AASL aBTOMATOB + 30 MUHYT IIpOKaTa KOHBKOB. /I3BECTHO, YTO
Urpa Ha OMABSIpPAE AOPO’KE KOMIIBIOTEPHOH. HUTO AemieBae: B3ATh KOHBbKE Ha 20
MUWHYT UAY KYIUTH TPU >KETOHA?

6. Korpna Bunauu-Ilyx mpuména B roctu K KpoAuKy, OH ChbeA 3 TaPeAKU MEAQ,
4 TapeAKu CTYIIEHKY, 2 TAPEeAKM BapeHbs, a IIOCAE 3TOTO HE CMOT BBIATH HaAPYXKY
13-3a TOTO, YTO CUABHO PACTOACTEA OT Tako# eArbl. Ho m3BeCTHO, YTO eCAmM OBI OH
CbeA 2 TapeAKH MEAQ, 3 TAPEAKH CTYIIEHKU U 4 TapeAK: BapeHbs UAUM 4 TapeaKu
MEAQ, 2 TAPEAKU CTYUIEHKY U 3 TAPEAKU BaPEHbSI, TO CIIOKOMHO CMOT OBI IIOKUHYTh
HOpY rocrenpuuMHOro Kpoamka. OT 4yero 60ABIINE TOACTEIOT: OT BAPEHbA UAU OT
CTYIIEHKU?

7. Ecam mepBBIf aBTOMOOMAL cAenaeT 4 peiica, a BTOpoi 3 peiica, TO OHU IIEpe-
BE3yT BMeCTe MeHbIne 21 T rpysa, eCAM >Ke IEPBLIA CAeAAeT / PeicoB, a BTopoi 4
peiica, To oHU nepeBe3yT boabine 33 T rpy3a. Kakoi aBToMO6UAL UMeeT OOABIITYIO
I'PY30II0ABEMHOCTD 7

,D,flﬂ CaMOCTOATENBHOIO peLeHnn

8. IIpaBuabHYIO APOOb mEepeBepHYAU. Kakas u3 AByxX Apobeit bAMIKEe K eAMHUIIE:
HICXOAHASI UAY IIEPEBEPHYTAST?
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9. CpaBuuTe uncaa 3200 g 4150,

10. Karyo MaKCHMaAbHYIO IIAOIIAAL MMEET IIPIMOYTOABHUK C mepuMeTpoM 20
cM?

Pa3noboi-1. 10 nong

1. Ha maxmaTHO# AOCKE B HEKOTOPHIX KAETKAX 33 KyKa. /3HAYaABHO B Ka>KA0#
KAETKE He boaee 0pHOTO. KaXkKAYIO CEKYHAY KYKU IIEPEIIOA3AIOT B IIOHPABUBIIIYIOCS
UM COCEAHIOIO II0 CTOPOHE KAETKY. MOXXET AM TaK OKa3aThCs, YTO B HEKOTOPBIH

MOMEHT BPEMEHM OHHM BCE OUYTUNAHNCE B OAHOﬁ KAETKe?

2x+6 .
2. Omeparus * AASI YMCEA X M Y TaKOBa, YTO X *x Y = 130 HaiipuTe 3HaUeHME
X 3y

BeIpaskeHust (((2014 % 2013) % 2012) « 2011) % ... % 2) % 1.
3. (a) Moxer am x> + y* + z* + 3% peaurnes Ha 87
(b) Mosxxer am x> +y° + z> AeauThCcs Ha 7, ecAn X, Y, z HE KPaTHBL 77

4. B xyue aexaT 25 KamHe#l. E€ AeAsT Ha 9acTH, 3aTeM OAHY M3 YaCTeH OIITHb
AEASIT HAABOE U T.A. AO T€X IIOP, IIOKA He IOAyYaT 25 OTAEABHO AEXKAIIUX KaMHEN.
IIpr Ka>kpOM AeAE€HVM OAHOM M3 Ky4 Ha AB€ YaCTW Ha AOCKY 3alIUCBHIBAETCS IIPO-
U3BeAEHUE KOAMYECTB KaMHeEN B 3TUX 9acTaX. A\OKA>XUTeE, YTO B KOHIIE CyMMa BCEX
ymceA Ha pAocke byaet paBHa 300.

5. ABa paBHOocTOpoHHUX TpeyroabHHKA ABC m CDE mmeroT 0611y BepIIMHY
(cm. pucyHOK). Havipaure yroa mexxay mpsimeiMu AD u BE.

B

KoHcTpykuun no nuaykuuun. 11 nions

0. B xBappare 2™ x 2" BEIpe3aHa OAHA IPOM3BOABHAS KAETKA. J\OKAXXKUTE, UTO
PUTrypy MOKHO pa3pe3aTh Ha YTOAKU U3 TPEX KAETOK.
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1. Urpa «Xanoiickas bamrHss.

(a) Vmeerca mupaMuaa ¢ 7 KOABIAMK BO3PACTAOIIUX Pa3-
MepOoB (BHU3Y — caMoe HOABIIOe) U eIle ABA IIYCTHIX CTEPKHS
TOH >Xe BEICOTHI. Pa3pelaeTcs: IepeKAAABIBATh BEPXHEE KOAb-
II0 C OAHOTO CTEPIKHSI Ha APYTO, HO IIPU ITOM 3aIIPENIaeTCst
KAACTb DOABINEE KOABIIO HAa MEHBbIIEE. A\OKA>KUTE, UTO MOXK-

HO IIEPENOXKUTH BCE KOABIIA C IIEPBOI'O CTEP>XHA HA OAMH M3

nycTeix crepykHed. (b) Pemmure Ty >xe 3apauy aast 1000 xoaerr.
2. Ha ctone cTosar 2™ cTakaHa C BOAOH. Pa3pemnraeTcst B3ITh AIOOBIE ABa CTaKaHa

¥ YPOBHSTH B HUX KOAMYECTBA BOALI, IEPEAMB YaCThb BOABI M3 OAHOT'O CTaKaHA B
ApPyTo#. AOKa>XUTe, YTO C IIOMOIIHIO0 TAKUX OIIePAIIil MOXKHO YPABHATH KOAMYECTBO
BOABLL B CTaKaHaX.

3. [TaockocTs pa3buTa Ha YaCTU HECKOABKUMY (@) mpsiMbiMy; (b) oKpy XHOCTSAMY.
A OKa>XUTe, YTO 3TU YACTH MOXKHO PACKPACUTEL B 2 IIBETA IPABUABHEIM 00pa3oM
(T.e. Tak, 4TOOBI HUKAKMe ABE 0OAACTH OAHOTO IIBeTa He MMEAW OOIel TpaHUIIb).

4. (a) HatiauTe HAbOp U3 5 ruph, KOTOPEIMY MOXXHO HabpaTh AIOO0M IIEABIN BEC
or 1 po31r.

(b) HaitiauTe Habop u3 6 rupb obimuM BecoM 60 T, KOTOPEIMK MO>XHO HabpaThb
AI0DO# 1eABI Bec oT 1 p0 60 T

(c) Aoxaxxure, uro ecam 2" < n < 2%, To cymecrsyer mabop m3 k rups
obIIM BECOM N T, KOTOPBIMY MO>XHO HabpaTh A¥000# ITeABIi Bec oT 1 A0 N T

5. (a) HezaMKHyTas 1enodYka CoCTaBAEHA U3 / 3BEHbEB. VI3BECTHO, YTO OAHO U3
3BEHBEB — (PAABIINBOE, AETUE OCTAABHBEIX. Kak, pacKpeIB He DOAEE ABYX 3BEHBLEB,
IIPY IIOMOIIY B3BEIIMBAHUI Ha YaIlleYHBIX Becax 6e3 rupb MOXKHO HaUTU (PaAbIIN-
Boe 3BeHO? (HuCAO B3BEUIMBAHUY HE OrpaHUYeHO. [Ipu pacKphIBAaHWY 3BEHA IIETIOY-
Ka PaClapaeTcs Ha 3 9acTU: 3TO 3BEHO, IIEII0YKA CAEBA OT 3BEHA ¥ LIEII0YKA CIIPABa. )

(b) A xax HaliTu PaABIIWBOE B LIEIIOYKE U3 63 3BEHBEB, PACKPHIB O 3BEHHEB?

(c) Anst KaROrO HAMOOABIIETO N MOXXHO HANTH OAHO (DAABIIWBOE 3BEHO B
IIeTIOYKe U3 T 3BEHLEB, €CAY PA3PEIIAETCS PACKPHITL He boaee ueM k 3BeHbEB?

6. B HEKOTOPEBIX BEPIIMHAX IIPABUABHOI'O N-YTOABHUKA CTOST HYAU, & B OCTAAD-
HBIX — €AVHUIIBEI. J\OKa>KUTe, YTO MOXKHO Pa3bUTL N-YTOABHUK AMATOHAASIMU Ha
TPEYTOABHUKY TaK, YTOOBI B BEPIIMHAX Ka’KAOI'0 cCyMMa umcea byaer 1 uaum 2.

[ns camoCcTOSATENBHOrO peLleHuns

7. Pazpexxbre TpeyroabHuK Ha (a) 4 (b) 16 (c) 25 (d) 1000 (e) n > 6 meHbmILX
TPEYTOABHUKOB C TAKAMMU K€ YTAAMU, KaK § UCXOAHOTO.

8. IIpsaMOyroapHUK 2 X N pa3buT Ha AOMUHOIIKHK. J\OKa>XUTe, UTO €r'0 KAETKHU
MOKHO PAaCKpaCUTb B ABa IIBETA TaK, YTOOBI Ar0Oasi AOMWHOIIKA B AAHHOM pas-
bueHVU copeprKana KAETKY PA3HBIX IIBETOB, HO B AI0O0M APYyroM pa3bueHuu 3TOTr0
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IPSIMOYTOABHIMKA HA AOMMWHOIIKY HAIIIAACh OBI AOMMHOIIIKA, COAEPFKAIIAST ABE KAET-
KM OAHOTO IIBETA.

LLIapbl n neperopogku. 11 nions

0. (a) CronbkuMu criocobamu Anexcavap MuxaitaoBud MOXKeT pasparh 4 yde-
HuKaM 20 pa3sAMYHBIX ITIOAOTEHEIT?
(b) CronpkuMu crocobamu AnercaHAap Muxa#AOBUY MOXKET pa3paTh 4 yueHWKAM
20 OpAMHAKOBBIX IIOAOTEHEI]?
(c) CroabkruME crocobaMu AneKCaHAP MUXa#AOBAY MOXKET PaspaTh 4 yYeHUKAM
20 0AMHAKOBBIX IIOAOTEHEI TaK, YTOOBI Ka>XAOMY AOCTAAOCH XOTsI OBI OAHO?

1. CROABKO Pa3AUYHBEIX ITOCAEAOBATEABHOCTEN MOKHO 3aMKCAT:
(a) u3 31 epvHUIEI U 6 HyA€?
(b) u3 31 epuHUIEL U 6 HyA€H, ECAY HYAW HE AOAYKHEI CTOSITh HY HA IIEPBOM, HU Ha
IIOCAEAHEM MECTaX, HUA ABA IIOADPSIA?

2. CROABKO pellleHui uMeeT ypaBHenue x + Yy + z = 2000:
(a) B 11eABIX HEOTPHUIATEABHBIX YUCAAX?
(b) B HaTypaABHBIX YMCAAX?
(c) B HaTypaAbHBIX YMCAAX, HE IPeBoCxoAsImux 8007

3. (a) Y Anekcanapa MuxaitroBuya ects 20 HaBoAOYeK u 15 mopyuiek. CKOAB-
KUME CIIOCObaMU OH MOYKET PA3AEAUTDH UX MEKAY YETHIPbMS YIEHUKAMU?
(b) CroabkuMu crmocobaMu OamHa, Mapumua u IToamHa MoryT BeIOpaThb cebe IIo
HATYPaABHOMY YUCAY, YTOOBI IIpom3BepeHMEe 3TUX ucea 661a0 pasro 20000000007

4. CKOABKO CYIIECTBYET CEMU3HAYUHBLIX YUCEA, ITU(PPEl KOTOPBIX UAYT B:

(a) Bo3pacraromem mopsiare?
(b) HeyOBIBatOIIIEM IIOPSIAKE?

5. Iloamwna, Oavna m Mapuna epsaT nuporu. MaprHa MOXXET CbhbecTh He Hoaee
10 muporos, IToarnrna — He 6onee 29, a DanHa - He 6boaee 44 muporoB. CKOABKUMU
crrocobaMy OHM MOTYT IIOAEAUTDH MEXAY o060 73 mmpora, 4TOOBI Ka>kAasi CheAd
XOTS OBI OAMH?

[Ans camocTosiTeNbHOrO pelueHns

6. Iloe3a, B KOTOPOM HAXOASTCS M YUEHWKOB, AEAAET L OCTAHOBOK.
(a) CronbruME CrIOCOOAMY YUEHWKM MOTYT BHIATK HA 9TUX OCTAHOBKAX?
(b) CroabKUME CITOCODAMU YUEHUKYM MOTYT BBIATK Ha STUX OCTAHOBKAX, ECAU YUU-
THIBATH TOABKO KOAWYECTBO YUEHUKOB, BHIIIIEAIINX Ha Ka>XKA0M OCTaHOBKE (T.€. €CAM
YUEHUKOB CUUTATh OAVMHAKOBEIMY).

7. CKOABKO pelleHu B HEYETHHIX HATYPAAbHBIX YMCAAX UMEET ypPaBHEHUE X +
y+z+t=20147
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8. puaa AneKCaHAPOBHA AEAUT MEXAY YETHIPbMsS yueHmKaMmMu 10 sbaoxk, 11
rpym u 5 uyma-uyncoB. KaskKaOMY YVYEHUKY AOAKEH AOCTATHCA XOTsI OBI OAMH
dpykT. CrOABKUMEU criocobamu MpuHa AAeKCaHAPOBHA MOXKET 3TO CAEAATH, ECAU
qyna-qgync — He QPyKRT?

Mnowapb-2. 12 niong

1. Ha amuct 6yMaru mocapuAu ABe KASIKCHI (PKEATYIO U CHHIONK). B pesyabrare
IIAOIIAAD IIOBEPXHOCTH, KOTOPYIO HE 3aMapaAM, OKa3aaaCh PaBHA IIAOLIAAY IIOBEPX-
HOCTY, OKPACHUBIIEHNCS B 3€AEHBIH IIBET. /\OKAa>KUTE, UYTO CYMMapHas IIAOIIAADL KASIKC
B TOYHOCTHY PaBHA IIAOIIAAY AMCTAa. BepHO AU obpaTHOE?

2. Ha cocepHmX CTOpPOHAxX IPSIMOYTOABHUKA OTMedeHBI Toukuw N m M (cwM.
pucyHok 1). AoKa>kuTe, 9TO CyMMa IIAOIIAAEH CEPBIX MHOI'OYTOABHUKOB DaBHA
IIAOIIIAAY 3AIITPUXOBAHHOTO MHOTOYTOABHUKA.

N

Pucyrox 1

3. Toura A; - cepepuna croporsl BC Tpeyroavuura ABC, a Touku Bi, B, u B;
Aenat ctopory AC Ha 9eTBIpe PaBHBIX OTpe3Ka (CM. PUCYHOK 2). AOKa>XuUTe, UTO
IIAOIIAAb Cepoi 06AaCTU paBHA IIAOLIAAY 3AIITPUXOBAHHOM.

4. Ha cropore BC ormeuena Touka K (cM. puCyHOK 3). AOKa’*XUTe, YTO IIAOIIAAK
CEPOM M 3aIITPUXOBAHHOMN YaCTEU PaBHBIL.

B

Pucyrox 2 Pucyrox 3

5. B rpamemuu ABCD c menbiuMm ocHoBanueM BC uepe3 Touky B mpoBeaena
npsiMasi, napaareabHass CD u mepecekaromasi pmaronaab AC B Touke E. CpaBHUTE
raomraay TpeyroabHUKOB ABC u DEC.
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6. Yepes Touky D, aexamyio Ha cropore BC TpeyroabHmka ABC, mpoBeaeHE!
IIPSIMBIE TTapaAAEABHBIE ABYM APYTHM CTOPOHAM M IIEPECEKAIONIMe CTOPOHBI AB u
AC coorBeTcTBeHHO B Toukax E m F. Aokaxkure, uTo Tpeyroabauku CDE u BDF
PABHOBEAUKH.

7. N\OKa>xuTe, 9TO PABHOBEAUKU TPEYTOABHUK GD um deTepexyroabHuUK DGA,
rae E — cepepura BC (cm. pucyHOK 4).

_l
D

C E

Pucyrox 4

8. AaH BBEITYKABIX YeThIpexyroabHUK ABCD. Yepes cepepauny G amaronaau BD
IIPOBEAEHA TIPsIMas, mapasreAbHast aAumaroHaau AC, mepecekaroias cropory DC B
Touke H. Aoka>xkuTe, 9T0O 0Tpe30K AH aAeAmT mmaomraab deTerpexyroabHuka ABCD
TIOIIOAAM.

[ns camMoCTOSATENBHOrO pelleHuns

9. Ha ctoporax AB m AD mapaanenorpamma ABCD B3STHI COOTBETCTBEHHO
Touku E m F, nmpuuém orpe3ok EF mapaanenen amaromaam BD. Aokarkure, 9TO
naomraAu TpeyroabHUKOB BCE u CDF paBHBEI.

10. Ha cTopore AB Tpeyroabuuka ABC Bribpaus! Touku D u K, Ha cropore AC
— touky E u H, a Ha cropore BC — Touka I. Okasanroce, uro AD = BK,AE = CH
u DE||BC. Ha orpe3ske DE BeiOpama Touka F. Aoka>kuTe, 4TO CyMMa IIAOIIAAER
TpeyroabHEKOB KFH u DEI paBra nmaomaau TpeyroapHumka AHK.

A

D E
B Tl e
Pucyrox 5
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MaTtboii-mexaycoboii. 12 uons

1. B Tpeyroabuuke ABC ¢ yraamu 30°, 30° u 120° mpoBeaeHBI MepamaHBl AA, BBy
u CCy. Bue tpeyroapuaunka ABC mocTpoens!r orpesku ApAq, BoBy u CyC, mepmen-
AVKYVASPHBIE COOTBETCTBYIOIINM CTOPOHAM TpeyroabHMKA. OKazanoch, uTo AA) =
AoA1, BBy = BoB; u CCy = CyC;. HaipuTe yran Tpeyroabaura A1B;C;y.

2. Baapa beraet 6nicTpee Katu, HO MeaneHHee AAvHEL. Bce Tpoe cTapTOBaAu M3
OAHOM TOYKM OAHOBPEMEHHO B OAHOM HAITPAaBAEHUM, U IIPOoOE’KaB KaXKAAT HECKOAD-
KO KPYTOB IIO CTAaAMOHY, MUHUIINPOBAAY B TOM K€ CAMOM MECTE ¥ B TO >K€ CaMOe
BpeMsi. OKa3anochk, 4To AamHa oborraaa Katio 10 pas. CKOABKO BCETO pa3 AEBOYKHU
obrousiau Apyr apyra? (CKOpPOCTH BCEX IIOCTOSTHHEL)

3. Anercasap BuTanbeBuY X04YeT BBEIPE3aTh M3 KBaApaTa 2N X 2N II0 AMHUSIM,
IIapaAAEABHEIM CTOPOHAM KBAApaTa, HECKOABKO IIPSIMOYTOABHUKOB 1 X (n+1) (3T;
IIPSIMOYTOABHUKY MOTYT PACIOAATaThCsI KaK BEPTUKAABHO, TaK ¥ TOPU30HTAABHO).
ANST Ka’KAOT'0 HATYPAABHOI'O N YKAYKUTE, CKOABKO TaKUX IIPSIMOYTOABHUKOB § HET'O
MO>KET TIOAYYUTHCS.

4. \Be OAMHAKOBEIE IIIECTEPEHKY UMEIOT 110 32 3yb11a. VIX COBMECTUAY ¥ CIUAUAT
OAHOBPEMEHHO 6 map 3y611oB. AOKa3aTh, YTO OAHY IIECTEPEHKY MOJKHO IIOBEPHYTH
OTHOCUTEABHO APYT'O¥ TakK, YTO B MECTAaX CAOMAHHBIX 3yOIIOB OAHOM INIECTEPEHKU
OKa’KyTCsI IeABIe 3yOIIbI BTOPO# IITECTEPEHKU.

5. Ha nhrareTre Apmaab acTpoHOM IIpoHabAopan 50 3BE3A U BEIYUCAUA CYMMY S
IIOIIAPHBIX PACCTOSTHUM MeXXAY HuMu. Obaako 3acAOHUAO 25 3Be3p. AoOKazaTh, UTO
CyMMa IIOIIaPHBIX PACCTOSIHUN MEXXAY OCTABIIMMUCS 3BE3AAMU MEHBIIE S/2.

6. HeoTpurareabHbIe YBCAA a, b, ¢ TaKoBHI, uTo a’ — b’ = bc u b? — ¢ = ab.
AoxkaxxuTe, aTo abc = 0.

7. B narepe IpoBOAAT MHTepHET. ABa MH>KEHEpPA 3a XOA MOTYT COEAVHUTH ABA
KOPIIyCa IIPOBOAOM. Kak TOABKO BCe KOMIIBIOTEPH! OOBEAUHSIIOTCA B CETh, OHA IIe-
pPerpy’kaeTcs, 1 MHXeHEpP, KOTOPHIN IIPOAOKUA IIOCAEAHUM IIPOBOA, IIPOUTPHIBAET.
KT0 BBIUTDEIBAET IPU ITPABUABHON UTrpe, ecAu B Aarepe 1043 xopiyca?

8. Bacsa cKOHCTpPyupOBaA KOMIIBIOTED, KOTOPHIA XPAaHUT B IAMSATH TPU UUCAQ, a
Ha AUCIAEH BBEIBOAUT TOABKO ABE IIOCAEAHVE IUMPPHI KaXKAOTO U3 ITUX YUCEA. Y
KOMIIBIOTEPA €CTh KHOIIKA, IIPK Ha>XKaTUX Ha KOTOPYIO IIEPBOE YUCAO YBEAUINBAETCS
Ha 12, BTopoe — Ha 13, a Tperbe — Ha 42. Ceiiuac Ha 3KpaHe ropsaT mudpsr 01, 03
u 61. Moxxer Au Bacs, Ha>kuMasi Ha KHOIIKY, AOOMTHLCST TOTO, YTOOBI BCE YMCAA HA
9KpaHe CTaAW OAVMHAKOBLIMU?

Anroputm EBknupa. 14 nions

1. Ha cTrone aexxuT rkaeTdaTass moroaapka 20 X 75. KaXkayio MEUHYTY OT HeE
OTAAMBIBAIOT KBAAPATUK HAMOOABIIIETO BO3MOKHOTO Pa3Mepa U KAAAYT B TAPEAKY.
Kakas cropoHa 6yaeT y caMoro MaAeHbKOTO KBaApPATHKA B TapeAKe?

24



2. Ha cTone AEKUT KAETYATASA IITOKOAAAKA A X b. KaXXAyi0 MUHYTY OT HEE OT-
AAMBIBAIOT KBAAPATUK HAMOOABIIETO BO3MOXXKHOI'O pPasMepa X KAAAYT B TapPeAKY.
[TycTh y caMOro MaA€HBKOTO KBaApPaTUKA B TapeAKe cTropoHa d. [Tokarkure, 4To:

(a) d peruT u a, u b;
(b) cTOpOHBI BCcex KBAAPATUKOB B TapEAKe AEASITCS Ha d;
(c) d = (a,b).

Onpepenenne. Aaroputm EBrkAmaa — crmocob Haitm HOA ABYX HaTypaAbHBIX
YHUCEA, IIOCAEAOBATEABHO 3aMEHsIS IIapy MCXOAHBIX YKWCEA HA IIapy U3 MEHBIIETO
YMCAA ¥ OCTATKA OT AEAEHUsI OOABIIErO Ha MEHBIIIEE.

a = b . q1 + T
b = T - 42 + ™1
T o= T2 - (q3 + T3
Th—1 = Th * (n+1 + Tnp
Th = Tht1 *© (n+2 + 0

3. IIpu momornu aaropurMma EBrAmAa HaviauTe (a) (525,990); (b) (728,1183).

4. (a) Ha mpsiMO¥i CMAVT Ky3HEUWK, KOTOPBIA YMEET IIPHIFATh TOABKO Ha 9 MAU
7/ CAaHTMMETPOB, 3aT0 B 06e CTOPOHEI. MOXKET AM OH CMECTUTHCHA IIOCAE HECKOABKUX
IIPBLIXKKOB Ha | CAHTMMETP BIIPABO OT HAYAABLHOTO IIOAOKEHUS !

(b) Ilo 6oAbIIOMY KOAECY C AAMHOM OKPY>XHOCTH 9 METPOB KATUTCS MAaAOE
KOAECO C AAMHOM OKPY>XHOCTH / MeTPOB. B Manoe KoaecO BOUT I'BO3AL, KOTOPBIH
AeNAeT OTMETKY Ha OoabmIOM Koaece. [IoKa>kuTe, 9TO Yepe3 HEKOTOPOE BpPeMs Ha
boabiIeM Koaece 6yaeT 9 OTMETOK.

(c) HaitauTe Takwme IeAble YKMCAd X X Y, 9TO 9x + 7y = 1.

Teopema. Ecau (a,b) = d, To CyLIECTBYIOT TaKuUe yeasvie X U Y, 9TO ax+ by = d.
DTa TeopeMa HA3LIBAETCA mMeopema 0 aureliHom npedcmasaeruu, HOA.

5. B rocypapcTBe MMEIOT XOXKAEHIE MOHETHI AOCTOMHCTBOM ( M b 30A0THIX, TAE
a 1 b — B3aMMHO IPOCTHIE HATYPAABHEIE YMCAA. \OKAKUTE, YTO TAKUMU MOHETAMU
MOYXHO (BO3MOYKHO, CO cAadeil) HabpaTh AIOOYIO CyMMYy.

6. Yucaa a, b, c B3auMHO IPOCTBEI B COBOKYIITHOCTH, TO ecTh (a,b,c) = 1. Aoka-
JKUTE, 9TO Ar0boe 1menoe aucao d mpeacTaBuMO B BuAe d = ax 4 by + ¢z, rae 9ucaa
X, Y, Z IIEABIE.

[N camoCTOATENLHOrO peLleHns

7. ABoe urpatoT B urpy. Ha cTroae AexaT ABe Ky4uum opexoB. B opmo#t kyue 1573
opexa, a B Apyro# 97900. OuepepHBIM XOAOM KA>XABIM M3 UTPOKOB MOXKET Pa3A0-
)KUTHb AI0OYI0O Ky4y B ABE, OAHA M3 KOTOPHIX AOAYKHA COBIIAAATH IIO0 Pa3sMepaM C
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KaKOM-HUOYAD M3 MMEIOIINXCS B AAHHBIA MOMEHT Ha CTOAE. [[pourprIBaeT TOT, KTO
He MOJKET CAEAATDh XOA. KTO BHIUI'PBHIBAET IPU IIPABUABHOMN Urpe?

8. Haiiaure mapy uucen, He 6oapmux 1000, AAS KOTOPEIX aATOpUTM EBRAEAA
3aKaH4MBaeT pabory (moaydaer O) He MeHee deM depe3 14 mraros.

9. AoKa>kuTe, YTO IIaXMATHBIA KOHB, CTOAIINHA Ha 6eCKOHEYHOM MTaXMaTHOM! AOC-
Ke, CMOJKET IIOIIaCTb B AIOOYIO KAETKY.

HepaseHctBo TpeyronbHuka. 14 wions

1. BuayTpu Tpeyroabuuka ABC BriOpana Touka D. Aoka>kuTe, 4TO
(a) AD +DC < AB + BC.
(b) AD +BD + CD < AB + BC + CA,;,
(c) 2(AD+BD + CD) > AB 4+ BC + CA.

2. A\OKa’>XUTe, YTO CYMMa AMArOHAAEN BEIIIYKAOIO YETHIPEXYTOABHUKA
(a) 6boabIIe CyMMEI AAMH IIPOTHBOIIOAOXKHEIX CTOPOH,
(b) boABIIIE €TO TOAYIIEPUMETPA;

(c) menbuIEe IEPUMETpA.

3. HaliauTe B BBIIYKAOM YETHIPEXYTOABHUKE TOYKY C MUHUMAABHOM CyMMOM
PacCCTOSHUM AO BEPIIUH.

Obobuwume HepasBeHCMB0 MpPeYy20abHUKG HA CAYYAT NPOU3BOALHO20 MHO20-
Y20AbHUKQ.

4. AmaroHanb BBIOYKAOTO 2N + 3-YTOABHMKA HA30BEM 2.406H0U, ECAU IO OAHY
CTOPOHY OT HEE AEXKUT N BEPIIKH, a II0 APYTyio N+ 1. BeibpaHo HECKOABKO TAABHBIX
AVaroHaAel, He MMEOIINX OOITUX KOHIIOB. A\OKAXXUTE, YTO CyMMa X AAMH MEHBIIIE
CYMMBI AAWH OCTABIIMWXCSA T'AABHBIX AMATrOHAAEN, eCAK

(@n=T1,
(b) n =2
(c) n — Aroboe HaTypaAbHOE.
AN cCaMOCTOSATENBHOTO peLleHns
5. Touru A u B pacmono>xeHBI
(a) mo pa3sHBIE CTOPOHEL;

(b) o opHY cTopoHy oT mpsimoi. Ha#iTu TOYKy Ha mIpsiMOi, YTOOBI CyMMapHBIN
nyTb oT A u B 70 Hee 6BIA MUHUMAABHBIM?

(c) E - cepeauna croporsl BC uwernipexyroasauka ABCD. VYroa AED pasen
90°. AoraxxuTe, uro AB + CD > AD.

(d) E - cepepuna croponsr BC gersipexyroabamra ABCD. Yroa AED pasen
120°. Aoxkaxxute, uro AB + BE + CD > AD.
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Manas teopema ®Pepma. 15 uonsa

1. Ha#iamre uucao n > 4 Taroe, 9TobOBI TabOAMIIA YMHOKEHNS HEHYAEBBIX OCTAT-
KOB II0 MOAYAIO M (a) He COAeprKaAa ABYX OAMHAKOBEIX YHCEA B OAHOM CcTpoKe; (b)
copeprkana xoTs 6ur opmH 0.

2. N\OKa>XuTe, YTO ECAM MOAYAL — IIPOCTOM, TO B Ka’KAOW CTPOKE X B Ka*KAOM
cTonbIle TaBAMITEI YMHOXKEHUS OCTaTKOB BCE YMCAA Pa3AMUHEL. ( To ecTh KaXxpas
CTPOKa TaOAWITEI COAEP>KUT BCE HEHYAEBBIE OCTATKH, IIEPECTABAEHHBIE B APYTOM
IIOPSIAKE. )

3. IlycTh a — 11eA0€ 9MCAO, KOTOPOE HE AEAUTCS Ha IIPOCTOE YUCAO P. AOKaKUTE,
YTO:

ax2ax3ax...x(p—1a=(p-1)!
P

4. (Manas teopema ®epma) AOKa>kuTe, YTO €CAM P — [POCTOE UUCAO U A He

AEAWTCS Ha P, To aP ' =1
P

5. IIycTs p — IPOCTOE YUCAO.
(a) Croabkumu crocobamMu MOXKHO MIOKPACUTh BEPIIWHEBI IPABUABHOIO P-
YTOABHUMKA B T IIBETOB?
(b) A ecam criocobbI, OTAXYAIOUIAECS APYT OT APyra IIOBOPOTOM MHOI'OYTOAb-
HIKA BOKPYT €ro IeHTPa, CIUTAIOTCS OAMHAKOBLIMU?
(c) BeiBepure u3 myukTa (b) Mmanyio Teopemy Pepwma.
6. Hattaure ocrarok or aeaemus (a) 2'% ma 107; (b) 7'%? ma 101; (c) 87 ma 29.

33000 _ 1 aeamTcs ma 1001.

7. N\OKa>XUTeE, UTO
8. Byaer au mpocTeiM wmcao 100129 4 1007

9. \OKa’>kuUTe, 9TO AAS AIODOTO IIEAOTO a, He Aeasiierocs Ha 17, ambo ab + 1,
Ambo a® — 1 aeamrcs Ha 17.

10. Ilycte p — mpoctoe uucao, 6oabuiee 5. AOKa>kKUTE, YTO YMCAO, B KOTOPOM
POBHO P — | epAMHUITA, AEAUTCS HA P.

11. IIycTs p m q — pa3awdHBIe IPOCTBIE uncAd. Aokaxkute, uTo pI+qP =p+(
Pq

Pa3noboin-2. 15 nong

1. Ha yaure BBICTPOMAKCEH HECKOABKO AeTeli. HeKoTOpEle U3 HUX APY’XaT (ecAu
A apyr B, To B Apyr A). Aoka>kuTe, YTO IIPENIOAABATEAD BCETAA MOXKET UM PA3AATh
AUCTOYKH C YUCAAMU TaK, 4YTO AIOOBIE ABa ApPyra HOAydYaT umcaa, uMerorue HOA
> 1, a AeTH, KOTOPLIe HE APY’KAT, IIOAYYAT B3aUMHO IIPOCTBIE YKCAA.

2. Nau gersipéxyroabHuK ABCD. I[lapaansenozpammom BapuHbOHG IETHIPEX-
yroabHuEKa ABCD Ha3bIBaeTCsT YeTHIPEXYTOABHUK C BEPIIMHAMU B CEPEAMHAX CTO-
por AB, BC, CD u DA.
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(a) Aora>kuTe, 94TO mMapaAAeAOrpaMM BaprHBOHA - MaPAAAEAOTPAMM.
(b) AokaxkuTe, YTO MAOIIAAL TTapaAAeAOrpPaMMa BapuHLOHAa paBHA IIOAOBUHE
IIAOLIAAK YETHLIPEXYTOABHUKA.

3. Ha orpy>xxuocTu oTrmedeno Hoaee 2014 Touek. AOKa>kuTe, YTO KOAUIECTBO
crtocob0B IIPOBECTU TP HEIIEPECEKAIOIINECT XOPABI C KOHI[AMM B 3TUX TOYKAX AE-
AUTCSI Ha 5.

4. Ha pocke HanmcaHbl uncaa oT 1 po 2014. Koctst 1 Toast IO o9epeay CTHPAOT
KaKOoe-HOYADb M3 HATIMCAHHBLIX YUCEA BMECTE CO BCEMU €TI0 AEAUTEASIMU. [IPOUTPHI-
BAeT TOT, KTO HE MOYKET CAEAATh XOA. KTO BHIUI'DBEIBAET IIPY IPABUABHOMR mrpe?

5. Ha pocke B psip HammcaHbl umcaa 1, 1. 3a X0A MEXAY COCEAHUMU UHCAAMU
Ha AOCKE BIIMCBHIBAETCS MX cyMMa. Hafiamre cymmy umcea Ha Aocke mocae 100-oro
XOAA.

1-p11z x00: 1 1 2-omxop: 121

3-mit xop: 13231 4-pri xop: 143525341

Teopema boiisiu-l'epsuna. 16 uonsa

Onpepenenne. ABa MHOTOYIOABHWKA HA3BIBAIOTCA PABHOCOCMABAEHHBIMU,
€CAM OAVH M3 HUX MOJKHO IIEPEKDPOUTH B APYTroi# (TO ecTh pa3pe3aThb Ha YacTH,
IIEPENOYKUB KOTOPBIE, MOXKHO IIOAYYIUTEH APYTOH).

0. Aoka>xure, 9TO:

(a) TpeyroaAbHMK MOXKHO IIEPEKPOMTH B I[IAPAAAEAOTPAMM C TAKUM JKe
OCHOBAaHUEM;

(b) mapaanrenorpaMM, Yy KOTOPOTO BEICOTA ITAAAET Ha OCHOBAHUWE, MOXXHO IT€-
PEKPOUTDL B IPSIMOYTOABHUK C TAKUM K€ OCHOBAHUEM;

(c) TPEyroABHUK MOXXHO IIEPEKPOUTH B MPSIMOYTOABHUK C TAKUM >KE OCHOBA-
HUEM.

00. Aoxa>xuTe, YTO €CAY U3 OAHOI'O MHOTOYTOABHUKA MOKHO CAE€AATH BTOPOM, a
13 BTOPOT'O — TPETHUH, TO M3 IIEPBOTO MOXKHO CAEAATDH TPETHUH.

Teopema boiisin-l'epeuna. A0bbie ABa PaBHOBEAMKUX BBIITYKABIX MHOTOYTOABHUKA
PaBHOCOCTaBAEHEI.

1. EcAv #3 OAHOTO MHOTOYTOABHMKA MOYXHO CAEAATh BTOPO#, a M3 BTOPOTO —
TPETUI, TO U3 IIEPBOTO MOYKHO CAEAATh TPETHUMH.

2. A10607f MHOTOYTOABHUK MOXKHO pa3pe3aTh Ha TPEYTOABHUKU.
3. A1060¥ TPEYTOABHUK MOYKHO IIEPEKPOUTH B IIaPaAAEAOIPAMM.

4. VI3 Aroboro mapaannsesorpaMMa MOKHO CAEAATH IIapaAAeAOTPaMM, OAHA CTO-
POHA KOTOpPOro — 6oAbIasi, a Apyrasi MaA€HbKas.

5. VI3 mapaanenorpaMMma, OAHa CTOPOHA KOTOPOT'o OOABINAS, a APyrast — MaA€Hb-
Kas MO’XHO CAEAATh IMapaAAEAOrPAMM CO CTOPOHOM 1.
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6. 3 mapaanenorpamMma co CTOPOHOM 1 MOXKHO CAEAATH ITAPAAAEAOTPAMM, BHI-
COTa KOTOPOTO ITAAAET HA 3Ty CTOPOHY, & HE Ha €€ IPOAOAKEHUE.

7. VI3 mapaanenorpaMMa CO CTOPOHOM 1, ¥ KOTOPOTO BBICOTA, OIYINEHHAS HA ITY
CTOPOHY, ITaAAET BHYTPDb 3TON CTOPOHEI, a HE HA €€ IIPOAOAKEHNE, MOKHO CAEAATH
IPSIMOYTOABHUK CO CTOPOHOH 1.

8. /I3 A1060T0 TpEeyroAbHMKA MOXKHO CAEAATH IPSIMOYTOABHUK CO CTOPOHOM 1.
9. V13 A1060T0 MHOTOYTOABHUKA MOXXHO CAEAATH IPSIMOYIOABHUK CO CTOPOHOM 1.
10. NArobble ABa PAaBHOBEAUKUX MHOT'OYT'OABHMKA PAaBHOCOCTABAEHHI.

[Ans camocTosiTENbHOrO pelleHns

11. HapucytiTe, KaK IEPEKPOUTH IIPOU3BOABHBIN TPEYTOABHUK B paBHOOEADEH-
HBI TPEYTOABHUK.

12. (a) B BBRIIYKAOM MHOTOYTOABHUKE €CTb ABE IIapaAAEAbHBIE CTOPOHBI. Pas-
PE’XXbTE €ro Ha TPAaleluy U IapaAAeAOrDaMMEL.

(b) Pa3spe>xbTe MHOTOYTOABHUK (HE 0OS3aTEABHO BHITYKABIM) HAa TPEYTOAD-
HUKY, TPAIEIUA ¥ IapAAAEAOrPAMMEL.

(c) Aoka>kure, 4TO AFOOBIE ABA PABHOBEAUKUX (He 00513aTEABHO BEIIYKABIX )
MHOTOYTOABHMKA PaBHOCOCTABAEHEL.

Nupykuua-2. 16 nions

1. Ha pocke B psip HammcaHBL 9ucAa 1, 1. 3a X0 MEXXAY COCEAHMMY YKMCAAMU HA
AOCKE BIIMCBHIBAETCS MX CyMMa. J\OKa>KUTe, YTO IIOCAE XOAA HOMEDP N CyMMa BCEX
YKrceA Ha AOCKe 6yaeT paBHATBHCST 3™ + 1.

ITycms» mpebyemca dokadamsv Hexomopoe ymeepocoerue 0aa 4106020 Ha-
mypaavHozo N. Memod MaTeMaTUUeCKOW WHAYKIUYU 3aKAOUAEMCA 8 CAelYro-
WUT 08YT Wa2ax:

1. 1. (ba3a unaykuun) ITposepkra ymeepotcoerus oas n = 1.

2. 2. (MnpykumonHbili nepexon) A oxazamensbcmeo mozo, “mo u3 cnpasediuso-
cmu ymeepacoerus 0aa N caedyem e2o cnpasediusocms 0as N+ 1.
2. N\OKa>XuTe, YTO CAEAYIOIIEe PABEHCTBO BEPHO AASI AtOHOTO M :

nm+1)(n+2)
3

1-242-3+...4n-(n+1) =

3. Aoxaxkute, uro umcao 111...111 (3" epmumm): (a) aeaurcs Ha 3™; (b) =He
AeauTcst Ha 3™,

4. NOKa>kuTe, YTO IPHU KA>KAOM HATYPaABHOM N, HAUWHAS C 3, CYIIECTBYET BbI-
IIYKABIH N-YTOABHUK, UMEIOIIUY POBHO TPY OCTPHIX YTAQ.
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5. TopT paspe3aru IPIMOAVMHENHBEIME pa3pe3aMy Ha HECKOABKO KyCKoB. Okaza-
AOCB, YTO OAHA CTOPOHA Y HOKAa ObIAA Ipa3Hasg. AOKa>XUTe, YTO BCETAA HAMAETCS
XOTsI OBl OAMH YUCTBIN KYCOK.

6. Ha necTruie HapucoBasb!l cTpeaodku. Ha 0AHOM U3 CTyIIEHEN CTOUT YEAOBEK.
OH mAET CO CTYIIEHBKY B Ty CTOPOHY, B KOTOPYIO YKa3bIBAET CTPEAOYKA, IIOCAE UETO
CTpeAOYKa Ha CTYIIEHbKe, C KOTOPOM OH COIlleA, 0OpalllaeTcsi B IIPOTUBOIIOAOKHYIO
CTOPOHY. AOKa)XUTe, YTO KOTAA-HUOYAD YEAOBEK IIOKMHET AECTHUILY.

7. Y Ka>XKAOT'O IIEAOTO YMCAA OT N + 1 A0 2n BRKAIOYUTEABHO (TA€ M — HATY-
PaAbHOE) BO3bMEM HAWOOABIINY HEUETHBIM AEAUTEAD U CAOXKUM BCE ITU ACAUTEAN.
Kakoe 4mCAO TOAYYUTCS?

8. Aokaxxure HepageHcmeo BepHyaau: X > —1, N1 — HaTypaAbHOE YKUCAO. Toraa

(T+x)">T4+n-x.
Ans camocTosaTeNnbHOro peleHns

9. Hastaure cymmy: 1-1142-2143-3/4---+n-nl!

10. HatiauTe mpomn3BepeHUE: (1 — }1) (1 — %) - ( — #)

11. Ha KOABIIEBOM IIIOCCE CTOSIT HECKOABKO aBTOMOOmMAEH ¢ obimM 3amacoM beH-
3MHA, AOCTATOYHBIM, YTOOBI 00bEXaTh BECh KPYT. AOKa>XKUTe, YTO MOXXHO CECTH B
OAVH M3 aBTOMODOMAEN 1 IIpOeXaTh BCe II0CCe, 3abupasi 1o pAopore 6eH3MH y OCTaAb-

HBIX aBTOMOOMAEIA.

12. Yucao x + J—( — 1eaoe. AOKa>kuTe, 4TO UMCAO X' + Q—n — TO>KE IIEAOE AAS
Afoboro n.

KacaTtenbHas. 17 niona

0. (a) OTpe3ru KacaTEABHBIX K OKPY>XHOCTH, IIPOBEAEHHBIE M3 OAHOM TOYKH,
PaBHBI.

Pucyrox 1

OnpeneneHme. LIem'prea:yeoanun Ha3vieaemcs, OIIMCAHHBIM OKOAO OKPYJKHO-
CTH, ecau Kaotcoan e20 cCmopora Kacaemcs amou OKPYIHCHOCTU.

(b) CyMMBI IPOTUBOAEIKALIUX CTOPOH YETHIPEXYTOABHUAKA, OIXCAHHOTO OKOAO
OKPY>XHOCTH, PABHEL.

(c) CyMMEI CTOPOH OIIMCAHHOI'O YETHOYTOABHUKA, B3SITHIX YEPE3 OAHY, PABHEL.
Hampuwmep, aas mectuyroabanka ABCDEF sepuo: AB+CD+EF = BC+DE+FA.
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Pucyrox 2 Pucyrox 3 Pucyrox 4

1. (a) Haiiaure papmnyC OKPY>KHOCTH, BIMCAHHON B MPSIMOYTOABHBIA TPEYTOAb-
HUK C KaTeTaMu 3 u 4.

(b) Haiiaure papryC OKPY>KHOCTH, BIMCAHHOMN B NPSIMOYT'OABHBIN TPEYTOAD-
HUK C KaTe€TaMU a, b ¥ TUIIOTEHY30H C.

2. IIpssveie AB m AC — racaTeabHBIE B TOYKaxXx B 1 C K OKPY’KHOCTH C IIEHTPOM
B Touke O. Yepe3 mpoumsBoAbHYIO TOUKy X Ayrz BC mpoBepeHa KacaTeAbHasl K
OKPY>KHOCTH, Imepecekaromras orpe3ku AB u AC B Toukax M u N cOOTBETCTBEHHO.
Aoka>xuTe, uTo nepuMeTp TpeyroabHUKa AMN u Beamumua yraa MON we 3aBucaT
oT BbeIOOpa TOYKU X.

3. (a) B TpeyroapHuKe CO CTOpPOHAMY @, b ¥ ¢ BIMCAHA OKPY>KHOCTD, KACAIOIIASICS
croporbl AB B Touke K. Haittu anmnay orpesra AK.

(b) B TpeyroabHuKe CO CTOpOHAMHU d, b u ¢ HaflAUTE AAMHY OTpPe3Ka Kaca-

TeabHOU AK, ecam K — TOYKa KacaHMsI BHEBIIMCAHHON OKPY’KHOCTH CO CTOPOHOM
AB.

4. CTOpPOHBI IATHYTOABHMKA B IOPsSIAKEe 006xopa paBHEI 5, 6, 10,7,8. Aokas3aTs,
YTO B 3TOT IATUYTOABHUK HEAb3sI BIMCATH OKPY>XKHOCTE.

5. K okpy>XHOCTHY, BIMCAHHON B TPeyroAbHUK ABC, IpoBeAEHBI TPY KacaTeAb-
Hble. [lepuMeTpEl OTCEYEHHBIX TPEYTOABHUKOB paBHEI 6,8, 10. HaliauTe mepumeTp
AAHHOTO TPEYTOABHUKA.

6. OKOAO OKPYKHOCTH OIIMCAH MHOTOYTOABHUK, IIAOIIAAB KOTOPOT'0O pPaBHa 5. Ero
nepuMeTp paBeH 10. HaliauTe papuyc 3TOM OKPY>KHOCTH.

7. B gernipéxyroapauke ABCD AB = BC,AD = 3,DC = 5. Orpy>XHOCTH,
BrucaHHble B TpeyroabHuKZ ABD u CBD xacarorcs orpeska BD B Toukax M u N
cooTBeTCTBEHHO. Hatitu anmuy orpeska MN.
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8. Aoka>kuTe, YTO TOYKM KACAHUS BIMCAHHOM M BHEBIMCAHHON OKPYXHOCTH CO
CTOPOHOM TPEYTOABHUKA CUMMETPUYHBI OTHOCUTEADBHO CEPEAMHBI 3TOM CTOPOHEL.

9. B yerrrpéxyroabank ABCD MOXXHO BIIrcaTh OKPY>XKHOCTb. OKPY>KHOCTH, BIIX-
caguble B TpeyroabHukr ABD m CBD uwmeror papmycsl R # T COOTBETCTBEHHO.
HaitpuTe paccTosinve MeXAY LIEHTPAMU 3TUX OKPYKHOCTEH.

MaT6ou-M6-M7. 17 nong

1. CymMMa ABYX ABY3HAUYHBIX dmMcCeA paBHaA 68. Hcam K 6oablIeMy W3 HUX IIPH-
IIMCATh CIIPaBa MEHbBIIEE, TO MOAYUYEHHOE UEeTHIPEX3HAYHOE YMCAO byaer Ha 2178
OOABIIIE TOT'O YETHIPEX3IHAYHOT'O YUCAA, KOTOPOE IIOAYIUTCS, ECAY K MEHBIIIEMY IIPU-
nmcaTh cupaBa boabinee. HaviauTe aTu umcaa.

2. Marb6oit Hawaacs mexxay 10 u 11 gwacamMu, Korpa 9acoBast ¥ MUHYTHASA CTPEAKH
OBIAYM HAIIPaBAEHBI B IIPOTHBOIIOAOXKHBIE CTOPOHEI, & 3aKOHYMACT MEXAY 16 u 17
JyacaMM, KOTAA CTPeAKU coBHaAM. CKOABKO BPEMEHU IIPOAOAXKAACST MaTOO#?

3. Ha mnAoCKOCTH OTMEUEHO HECKOABKO TOYUEK, HE AEJKAIIUX Ha OAHOM npsmoit. Ha
Ka’KAOM TOYKe HAIIMCAHO YUCAO. VI3BECTHO, YTO CyMMa 4YHCeA Ha AI000¥ IIpsSAMOH,
IIPOXOASIIER yepes 2 u boaee TOUEK, paBHA HYAIO. A\OKAXKUTE, YTO BCE YUCAA PABHEL

0.

4. VImeeTcs xpoMasi AaAbsi, KOTOPast MOKET XOAUTH Ha AI0O0E KOAMYECTBO KAE-
TOK, HO €CAM OHA CXOAWAA HAAEBO, TO IIOTOM MAET BHU3, €CAM BHU3, TO IIOTOM
HAIlpaBO, €CAM HAIIpaBO, TO IIOTOM BBEPX, €CAUM BBEPX, TO IIOTOM HaneBo. Hatu
BCE TAaKWE MM U N, YTO XpoMasdz AAABS MOXET ODOWTU BCE KAETKM AOCKM M X M,
11065IBaB (OCTAaHOBUBINKCH) HA KaXKAOM KAETKE POBHO OAWH pas.

5. Ha [leTuHo# gamre AByX4JallleYHBIX BECOB A€XKAT rupu BecoM 1r, 3r,. .., 2001r,
a Ha Bacumoi#t wame — 2r, 4r,..., 2002 r. [lepBeiM xopuT Bacas — om ybupaer mo
OAHOI "'MpEe CO CBOEM Yallli AO TeX IIOP, II0KA OHAa He CTaHeT Aerde [lermnoit. IloToMm
[lerst ybupaeT 1o OAHOM T'pe CO CBOEM Jally A0 TeX IIOP, ITI0Ka OHA HE CTAHET AErde
Bacunoit. 3aTreM ousaTh xopuT Bacs, moroMm llerst, u Tak panee. BeiurpreiBaer ToT,
KTO IIEPBBIM CMOKET yOpaTh BCe TMPU CO CBOel gamu. KTo MoxkeT obecrieuuTs cebe
nobeAy M Kak eMYy HY>XHO AAS 9TOTO UI'PATH?

6. HeTBepo mpenoaaBaTeael mAY B Kopiryc u3 6ydera. KaXkabIf uxX HEX 3amaccs
ImoKoaapKaMu — Carra KynmuaA Ha O IIOKOAJAAOK boabine, wem J\€ma, a pa — Ha
7 boabIre, yeM Erop. ¥V BXoaa B KOPIYyC MX BCTpeTuAa Banst u KoH(UMCKOBaAA BCE
IITOKOAAQAKY V ABOMX CaMbIX 3amacAUBBIX. CKOABKO BCETO IIOKOAAAOK 3aKYIIUAYU
nmpernopaBaTeAn B 6ydere, ecau Bans xkorduckoBana 15 mrTyk?

7. AeAUTCS AM Ha 5 KOAMYECTBO YIOPSAOYEHHBIX ISTEPOK HATYPAABHBIX YHCEA
1 1 1 1 1 1
(a7, az, az, a4, as5) TaKUX, 9TO @ + o + o + W + x = 5?
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8. B xopoaeBcTBe J\Orpusi KUBYT pHIIApM. \I0OBIE ABa M3 HUX BPaXXAYIOT (Ha-
mpuMep, c3p ['aBeiH Bpa>kxAyeT ¢ c3poM JNaHCEAOTOM), APY>KaT, MAU BOBCE APYT K
APYTy 6e3pa3amyHbl. ApPYyr Bpara pblllaps — BpPar 3TOrO PHIApsA. AOKa’KUTeE, UTO
XO0Ts1 OBI ¥ OAHOTO pPHIAPS BParoB O0OABINE, YeM APY3EH.

MaTtoon-M7-M8. 17 niona

1. Korpa B ocrpoyroabHOM TpeyroabuHuke ABC mpoeam BricoTel AD m BE,
0Ka3aA0Ch, 9YTO SppE < SpeA < Seap < Sapp. Aokaxkute, 9To TpeyroAbHUK ABC —
pPaBHOOEA PEHHBIHN.

2. B Opadwuu BopsTca JNasyprwle, Kpucrarrmdeckue, P>xaBoie 1 CKa304HEBIE
APakKoHEI. /3BecTHO, uTO ANa3ypHbI cuabHee Kpucraarmdeckoro, Kpucraarmae-
ckuit — P>xaBoro, a P>xaswiit — Crazounoro. ABa repost Habpaau cebe mo 100 apa-
KOHOB Ka>XABIZ. Hcam mepBuIfi OYAET COCTABASTH APl CPAXKAIOIIUXCS APAKOHOB,
TO CMOXKET TapaHTUPOBaThL cebe M 1mobep. CTOABKO >Ke 1mobea CMOYKET TapaHTUPO-
BaThb cebe BTOPOI repoit, ECAM COCTAaBASTDH IIaphl b6yaeT oH. HaiamTe Hamboablee
3HAYEHUE M.

3. B xBaapaTe co CTOPOHO# | A€KAT IISITH HEIIEPECEKAIOIIUXCS KBAAPATOB CO CTO-
POHAMH, IIaPAANEABHBIMU CTOPOHAM OOABIIIOrO KBaapaTa. AOKa’KUTE, YTO CyMMa
X TIEPUMETPOB He mpeBocxopuT 10.

4. Knerru Tabanmer 100 x 100 morpaIeHsl B KPacHBIR 1 CMHUMN 1IBET. I3BeCTHO,
YTO €CAU B CTPOKE €CTh XOTs OBl OAHA CHMHSISI KAETKA, TO POBHO IIOAOBHHA KAETOK
9TOM CTPOKM — KPACHBIE, A €CAU B CTOADIIE eCTh XOTsI OBl OAHA KpacHast KAETKA,
TO POBHO IIOAOBMHA KAETOK 3TOr0 CTOADOIIA — cuHME. J\OKa>XUTe, YTO KOAMIECTBO
CHHUX KAETOK B TabAWIle PAaBHO KOAMYECTBY KPACHBIX.

5. B HeroTopoMm KAyb6e coctomT 100 AKEHTABMEHOB, ¥ KAXXAOTO M3 KOTOPHIX
He Oonee TPEX 3HAKOMBIX B 3TOM KAybe. Cpepu AIOOBIX YUETHIPEX AXKEHTAbME-
HOB KaKWUe-TO ABO€ HE3HAKOMBI. AOKa>kuTe, YTO M3 KAyba MOXHO MCKAIOYUTH
33 AKEHTABMEHA TakKUM 06pa3oM, 9TOOBI M3 AIOOBIX TPOMX OCTABIIUXCS B KAybe
ASKEHTABMEHOB KaKUe-TO ABO€ He OBbIAM 3HAKOMEIL.

6. 3BecTHO, uTo @, b 1 (a +b)/(a—b) — 1mearle unucaa, a Apobs a/b Hecokpa-
TuMa. AoKaxkuTe, 4To Aubo ab + 1, ambo 4ab + 1 — KBaApaT IIEAOT0 YKUCAA.

7. NOKa>kuTe, YTO CYIIeCTBYeT 6ECKOHEYHO MHOTO HATYPAABHBIX YUCEA, HE IIPEA-
CTaBUMBIX B BUAE P(q —T), TAE P, (, T — IIPOCTHIE YUCAA.

8. CymecTByeT AN YETBHIPEXYTOABHUK y KOTOPOTO MOYKHO M3MEHUTDH IIOAOKEHUE
AI0601 BEPIIIUHEBI, OCTAaBUB TPU APYTYE Ha MECTE TaK, YTOOBI ITIOAYIUBIINECT YETHIPE
TOYKU CAYKUAYM OBl BEPIIVHAMY YEeTHIPEXYTOABHUKA, PABHOTO UCXOAHOMY ?
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Bunom Hsbiotona. 19 nionga

1. CroABKO caaraeMbIX OYAET IIOCAE PACKPBITHSI CKOOOK 1 IIPUBEAEHUS ITOAOOHBIX
CAATAaEMBIX B BHEIPAKEHUSIX:

(a) ( (1—|-b+C—|-d—|- e)(f+ g+ h);
(b) (1 (T+D)(T+c)T+d)(T+e)(T+1)(1+g)(1+ h);
(c) (a+b) ‘O
2. CKOABKO BCEr'0 CAATra€MBIX HOAYYMUTCS ITOCAE PACKPHITUS CKOOOK B BBIPa’Ke-

Hum (1 + x)™ (a) 6e3 nmpuBepeHUS NOAOOHBIX caaraeMblx; (b) mocae mpuBepeHVs
IIOAODHBIX CAATaEMBIX?

3. B BoIpakeruu (a + b)'® pacKpeIAM CKOOKE U IIpHBEAN IIOAOOHEIE CAATaEMBbIe.
Kaxoi#t xoacbdurment noayuurcs mpu: (a) b'3; (b) a’b®; (c) a?b'’; (d) a’bC.

4. Kaxoit K03bpUIMERT IOAYIUTCS IIPH CAaraeMoM BuaAa a“b™k
TSI CKOOOK B BhIpa>xkeHuu (a + b)"7?

Teopema (6urom Hwvromowa):

IIOCAE PACKPHI-

(a+b)"=Cla™+Cla™ b+ Cia™?b? +-- -4 Cka™ "+ 4 CV Tab™ ' + CDH"
n
(a+b)" = Z Cka™* b
k=0
5. BriBepuTe dopmyay bmHOMa HbIOTOHA 11O MHAYKIIUHU.
6. SanumuTe B BUAE CyMMBI:
(@) (x+1)% (b) (a—1b)% (c) (a
7. N\OKa>kuTe CAEAYIOUINE CBOMCTBA OHUHOMUAADHBLT KOIPPHUUUEHMO8, UCIIOND-
3ys1 buroM HpiobTOHa:
(@) CC+Cl+Ci+---+Ch=2m
(b) CO—CL+Ci—---+(—1)"Cr=0.
8. (a) IlycTs p — mpocToe yucao. Aokaxkure, 9To ecan 1 <k <p—1, T0 C}j;p.

(b) AoxarkuTe, 9TO €CAM P — IIPOCTOE YUCAO, TO (N + 1)P =nP + 1P,
P

(c) Aokaxkure Maayio Teopemy PepMma: eCAM P — MPOCTOE YUCAO, TO NP =n
P

9. OmpepeauTs cremenb burHoMa (3a — 2)", eCAM M3BECTHO, YTO KO3(PUIIMEHT

npu a’ B pa3sAO’KeHWM 3TOro 6uHOMA paBeH 216.

10. Ha croABKO HyAeil okamumBaercs wucao 11100 — 17
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11. TTowemy paBercrBa 117 = 121 n 113 = 1331 mOX0’XM Ha CTPOYKU TPEYTOAD-
mrka Ilackans? Yemy pasro 1147

12. B pazaoxxenuu (x+y)™" o opmyae burHoMa HbI0TOHA BTOPO# YAEH OKAa3aACS
pasen 240, Tpetuit — 720, uerBépTriit — 1080. Hatipure x, y u n.

FTMT-1. 19 wions

1. Aau orpe3ok AB. HaliauTe Kak MOXHO boAblie TPpeyroAbHUKOB ABC Takux,
gro: (a) yroan BAC Tpeyroasuuka paser 30°; (b) Beicora CH Tpeyroabrmka paBHa
h; (c) mepamarna CM pasra m; (d) yron ACB pasen 90°; (e) Tpeyroapuuk ABC -
paBHOOEAPEHHBIHN.

Onpepenenne. I'eomerpuaeckuM MecToM Todek (I'MT) maockocTr, yAOBAETBO-
psromux ycAaoBuio f, HaseIBaeTcs purypa F, cocTosias u3 BCEX TOYEK IIAOCKOCTU
M, AAST KOTOPBIX 9TO YCAOBUE BBIIIOAHSIETCS.

* I'M'T, paBHOyAAAEHHBIX OT KOHIIOB OTPE3Ka, — CEPEAVMHHBIN IIEPIEHAUKYASD
K 3TOMY OTPE3KY.

* 'M'T, 13 KOTOPBIX AQHHBIN OTPE30K BUAEH IIOA IPSIMBIM YTAOM, — OKPY>KHOCTb
6e3 ABYX TOYEK.

* ['M'T, paBEOyAANAEHHBIX OT AAHHOM TOYKM, — OKPY KHOCTD.

2. Nauber Touru A u B. Haiiaure I'MT Tarux, urto: (a) AM < BM; (b) AM +
BM = AB.

3. Nauer Touru A u B. HaiiauTe Bce Takme Touku M ImAOCKOCTH, 4TO: (@) pac-
crossaue oT M A0 KaXXKAOM M3 AByX Touek A, B menbme aaumusr orpeska AB; (b)
paccrosiame oT M A0 Kakoi-HuOyAb M3 ABYX TOoueK A, B MeHbIIE AAMHBI OTPE3Ka
AB.

4. Nauwl Touku A u B. HaiiauTe reomeTpudeckoe mecTo TodeK C, 9YTO TPEYTOAb-
HUK ABC (a) mpsimoyroapHsii; (b) ocTpoyroabHEIH; (C) TYIOYTOABHBIIA.

5. Haiiaure I'MT, paBHOyAAAEHHBIX (@) OT ABYX AAHHBIX HpsaMbIX; (b) oT Tpex
AAHHBIX IpsAMBIX. He 3ab6yabTe pacCMOTPETH BCE CAYYAU.

6. Aax xkBappaT ABCD. Ha#iaure I'MT, KOoTOpPBIE PACIIOAOKEHEL OAMIKE K IIEHTPY
KBaApaTa, ¥eM K AI000# ero BepIIurHE.

7. Nau kBappar ABCD. HaiiauTe reoMeTpPHIECKOE MECTO TOYEK TAKUX, UTO CYM-

Ma PacCTOSHUM OT KaXkAo# m3 Hux A0 npaMbix AB u CD paBHa cymme paccrosHuMi
20 mpsameix BC mw AD.

8. Hattaure I'M BHYyTpeHHUX TOueK npsaMoyroabHuKa ABCD Takux, 9T0 Sppm -+
Scom = Samp + Seem.
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9. Hatiamre I'M BHyTpenHUX Touek Tpanenuu ABCD (BC u AD — ocroBanus)
TaKUX, 9YTO SaAsm = Scom.

10. Aau TpeyroapHuUK ABC. Ha#iaure I'MT Tarux, 9T0 SApm = Spem.

11. Aan orpe3ok AB. Haiiaure dpurypy, obpazoBanHyio BceMu Toukamu C IIAoc-
KOCTH, AASI KOTOPBIX B — BTOpO#t o BeAmumHe yroa TpeyroabHuka ABC (ecam aBa

MEHBIINX yTAd UAW BCE TPU yIAd TPEYTOABHWKA PAaBHEBI, TO BTOPBIM II0 BEAWYUHE
CUNTAETCS KAKABIY U3 HUX).

Teopema Yesbl. 20 uions

1. B Tpeyroapruke ABC Touka M mpumuaaaexuT cropore AB, Touka K — oT-
pe3ry CM, mpuuém AM : MB = n : m. Haiiaute oTHomeHme maomiaaeit: (a)
Sacm 2 Seem; (b) Sakm : Serm; (€) Sack = Ssek-

2. Hatiamre I'M BHyTpenHux Touek K B TpeyroabuHumre ABC Takux, 94TO OTHO-
meHre naomaaei TpeyroabHIKOB ACK m BCK pasuo n: m.

3. B tpeyroaramke ABC Touka M mpunapaexxuT cropore AB, Touka K — cro-
pore AC. Orpesgkz CM um BK mepecekarorca B Touke P, BM : MA = 5 : 3,
AK : KC =7:10. HaiiauTe, B KakoM oTHOIEHUU AyY AP aeauT cropony BC.

ITycms na cmopornax AB, BC u CA mpeyzoavrura ABC s3amw. coomeem-
cmeerno mouku Ci, Ay, By.

VYmeeporcoerue 1. Orpesru AA;, BBy u CC; mepeceraioTcsi B OAHOM TOYKE.

ABi  CA; BCp _
VYmeepotcoerue 2. BEITOAHEHO PaBEHCTBO B¢ AB GA= 1.

Teopema YeBbl. YTBep)RAeHUS | 1 2 SKBUBAAECHTHEI.

4. BriBepuTE U3 YTBEPKAEHUS | yTBEP>KAEHUE 2.
5. BriBepuTe U3 yTBEPKAECHUS 2 YTBEPKAEHUE 1.

6. Vcmoab3yst Teopemy YeBEHI, AOKA’KUTE, YTO B IIPOU3BOABHOM TPEYTOALHUKE
IIEPECEKAIOTCSA B OAHOM TOYKE:

(a) mepman®r;
(b) oTpeskM, COEAMHSIIOIIVE BEPIIUHELI TPEYTOABHIAKA C TOYKAMU KaCaHUS BIIU-
CaHHOU OKPY’XKHOCTH;

(c) mpsiMBle, IPOXOASIIME YepPe3 BEPIIUHLI TPEYTOABHUKA U AEASIINE IIEPHU-
METP TPEYTOABHUKA IIOIIOAAM.
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7. IIycts AK 6uccekTpuca Tpeyroabruka ABC. Aokaxkure, yTo 54 = BK

AC — KC*
8. BerBepuTe m3 TEOPEMBI YeBhBI, UTO OMCCEKTPUCHI IIEPECEKAIOTCS B OAHOM TOUKE.
9. Teopema Ban-O6ensa. Ha cropornax AB, BC u CA tpeyroabuauka ABC B3sTHI
coorBeTcTBeHHO TOUKH C1, A1, B1. Orpesru AA;, BBy u CC; nmepecekaroTcs B Touke

AK __ AB; AC;
K. Aoxra>xuTe, 4TO KA; — B, C + CiB"

[NunodantoBbl ypaBHeHus. 20 nons

1. AoKa>XuTe CAEAYIOIINE YTBEPKAEHUS:

(a) Ecau c He peanTcs Ha (a, b), To ypaBHEHHE aX+bY = C HE UMEET PEIIEHUH.

(b) Ecam (a,b) = 1, To ypaBHeHEHE aX + by = ¢ MMEET PEINEHUS B IEABIX
YUCAAX.

(c) Ecam (a,b) =1 u (x0,Yo) — pelurenue ypaBHEHUs, TO mapsl (xo + b,yo —
a), (xo + 2b,yo — 2a), (xo + 3b,yo — 3a), ..., a Tak>xxe mapsl (xo — b,yo + a), (xo —
2b,yo + 2a), (xo — 3b,yo + 3a), ... SIBASIOTCS pelUIeHWSIMU HAIIETO YPaBHEHUSI.

(d) Ecam (a,b) =1 u (x0,Yo) — pelreHne ypaBHEHUS ax + by = ¢, To Aboe
ero peureHne uMeeT BUA (Xo + kb, yo — ka) mpu xKakoM-To 1eaoM K.

(e) Ecam ypaBHEHHE ax + by = ¢ #MeET pelLIeHWe B LIEABIX YUCAAX, TO AAS
POBHO OAHOTO M3 3HaweHwmit xo = 0,1,2,...,b —2,b — 1 cymectByer Yo, B IIape ¢
KOTOPBIM Xy 0O6pa3yeT pelieHue.

2. PemnTe B IIEABIX YMCAAX YPABHEHUS:

(a) 9x + 15y = 4,

(b) —21x + 9y = 3.

3. IIpu KarKUX IIEABIX X YKUCAO 8X + 3 peamTcs Ha 137

4. CROABKO MOXXHO KynuTb Ha 100 MOHET NETYXOB, KYP M IIBIIIAST, €CAU BCETO
HapO KynuTh 100 mTuil, TpryéM IETYX CTOMT O MOHET, Kypuia — 4, a 4 IbIIAEHKA
— OAHY MOHETY?

5. IIIKOABPHUKY XOAWUAM KYIIAThCA Ha PEKY depe3 OOABIION MECYaHBIN IIASIK.
[leammuit mocaeprrM CTella akKKypPaTHO IIPOBEA HA IIECKE ABE YEPTHI, IEPIIEHAUKY-
ASIPHBIX HaIIPaBAEHUIO ABUKEHUsI pebsiT, Ha paccTosiHum 10 METPOB APYT OT APYTa,
1 HaCYUTAA MEXAY HUMU POBHO 559 caepoB. CKOABKO CEMUKAACCHIKOB XOAMAO HA
DPEKY, ECAUM M3BECTHO, YTO AAWHA IlIara Ka>XAOTO U3 HUX COCTAaBASIET 55 cm?

6. /3 rapa>xa Belexaa ToAsI, KOTOPHIA Yepe3 Ka>kALIE 59 METPOB OCTaBASIET Kpac-
HOe MacAsHOe msaTHO. CaepOM 3a HUM epeT Bamsi, KOTOPBIA OCTABASIET 3€AEHEIE
IISITHA KaXkKAble 97 MeTpoB. ECAM HavyaabHOE PACCTOSHUE MEXXKAY MAIIMHAMU CO-
cTaBAsIAO 10 METPOB, MOTYT AM IIITHA OKA3aThCS HAa PACCTOSHUM | METP TaK, UTO:

(a) xpacuHoe nsATHO ByAET BIIEPEAH;

(b) 3enenHoe mSATHO BYAET BIIEPEAH.
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[ns camoCcTOsATENBHOrO pelleHuns

7. (a) Haitaure Bce neanle pemnenus ypasHenus: 2003x — 2014y = 3.
(b) HaiiauTe Bce 1enble pemenust ypaBHerus: 2007x + 2015y = 2003.

8. CyIIecTBYIOT AK PEIIeH s B HATyPaAbHBIX YUCAAX ¥ ypaBHeHus 3'%0x—210y =
20147

FMT-2. Noctpoenus. 21 nions

0. Bermeaiue B orctaBky AToc u ITopToc obocHo-

BaAUCH B COOCTBEHHBIX ITIOMECTHSIX HEAAAEKO OT H(ngOC

[Jlapmxa. Ux Apyr A’ApTaHbsH, IIO-IIPEXKHEMY ATOOC

HAXOASIIUHACST Ha CAY>KO€e KOPOAIO, XOTeA OBI II0-

CTPOUTH AOM y Aoporu, Bepyiieit B ITapuxx. Ho » Hapuox

TaK, YTOOBI PACCTOSHUSI A0 IIOMECTHH €Tr0 APY-
3eil OBIAKM OAMHAKOBBEI. KaK BbIOpPATHL MECTO AAS
IIoCTpoMKy AoMa? Bceraa AM 3TO BO3MOYKHO?
1. Ha geprerxe n3obpaskeHa OKPYKHOCTb, HO LIEHTP e€ He obo3HaueH. [locTpoiiTe
IIEHTP.
2. Ha uepTesxe m306parkeHa OKPY>KHOCTH M TOYKA BHE 3TOM OKpY>KHOCTH. [lo-
CTPOHTE KACATEABHYIO K OKPY>KHOCTHY, IIPOXOASIIYIO YEPE3 AAHHYIO TOYKY.

3. Aam Ttpeyroabuuk ABC. IlocTpoiiTe paBHOOEAPEHHBIE TPEYTOABHUK
ABM (AB = BM), paBHOBEAUKUH AQAHHOMY TPEYTOABHUKY.

4. IlocTpoiiTe TPEYTrOABHUK IO CTOPOHE, IIPUAESKAIIEMY K HEY YIAY ¥ PaAUYCY
BIIMCAHHOU OKPY KHOCTH.

5. [locTpoiiTe IPAMOYTOABHBIY TPEYTOABHUK II0 TUIIOTEHY3€ U BBICOTE, IIPOBE-
AEHHOM K TUIIOTEHY3E.

6. Bo BpeMsa 3KCIepAWITME apXe€OAOTM OOHAPY>KUAK Pa3sBAAUHBEI CPEAHEBEKOBOM
KpenocTu. CoOXpaHUAUCHE OUEPTaHUSA I'AYOOKOr0O pBa, KOTOPHEIM Oblna 0bHECEHA Kpe-
IIOCTh, U MWHVMAABHBIE JAEMEHTHI KAMEHHOM KAAAKM HA ABYX CMEXHBIX CTOPO-
Hax KaMeHHOU cTeHbI. [loMoruTe apxeoaoraM BOCCTaHOBUTL OUEPTAHUS KPEIIOCTHOM
CTEHBI, ECAU OHA IPEACTABASIAA COOOM TPSIMOYTOABHUK, BIIMCAHHBIN B OKPY KHOCTh-
POB.
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[na camocTosaTeNnbHOro peleHns
7. Nau yroa u Touka M. [locTpoiiTe IpsIMYIO, IIPOXOASIIYIO depe3 TOYKy M u
OTCEKAIOIIYIO0 OT YIAA TPEYTOABHUK AQHHOTO IIEPHIMETPA.

8. Uepes BepIIMHY AQHHOI'O BBIIIYKAOTO YETHIPEXYTOABHIKA IIPOBEAUTE IIPIMYIO,
AEASIIITYIO €70 Ha ABE PAaBHOBEAUWKUE YACTH.

OcHoBHas Teopema apugpmetuku. 21 nions
0. [Tpu momoru TeopeMsl 0 ArHeNHHOM IpeacTaBAaeHU HOA AOKA>XKUTE, YTO €CAU
a,b,c - measte, ab:cu (b,c) =1, T0 a:c.
1. (Ocrosran meopema apupmemuru) NOKa>KUTE CAEAYIOIINE YTBEPIKAECHUS:

(a) ecam p — mpocToe yucao, a u b — 1eAble, u ab peAuTCS Ha P, TO AubO qQ,
Ambo b peauTca Ha Pp.

(b) Aast kaxkporo meaoro n > 1 HaA¥AYTCS TakuWe MPOCTBIE i, ..., Pk, ITO
n=7mpPi...PpPk-

(c) (kanonuwueckoe pasaootcerue) AAsS KaXkporo meaoro n > 1 HafayTcs
TaKWe Pa3AWYHbIE IPOCTHIE P, . .., Pk ¥ HATYPAABHBIE X1, ..., 0, 9TO N =P]' ...

Xy
Px
(d) pasaroskenust u3 myHKTOB (b) 1 (C) eAMHCTBEHHEI C TOYHOCTBIO AO IIOPSIAKA
COMHOYXUTEAEN.
= & X Xk
2. HaifipTe KOAMYECTBO PA3AMYHEIX AGAUTEAER dmcaa Py’ ... Ppr.
3. Ha#iauTe KOAMYECTBO PA3AUYHBIX ACAUTEAEH UUCEA:
(a) 100500;
10
(b) Cy.
4. CKOABKO CYILIECTBYET Pa3AWYHBIX HATYPAABHBIX YUCEA, B 3aIIUCU KOTOPBIX
HET eAVHWUII, C Ipom3BeAeHueM Iudp, paBubiM 19807 A 20007

5. Mo>xHo Am B mpom3Beperum 1!-2!-3!-. . .-50! BEIYEPKHYTb OAVWH U3 MHO>KUTEAEH-
daKTOpPHaNOB TaK, YTOOBI OCTABIIIEECS IIPOU3BEAEHTE OKA3AA0Ch KBAAPATOM IIEAOTO
qmucaa’

6. [Iyctb a-b = ¢c™ u (a,b) = 1. Obsaz3arearo A a = X" u b = y" aAnsg
HEKOTOPBIX IIEABIX X U Y7

7. CobCTBEHHBEIM AEAUTEAEM HATYPAABHOI'O YMCAA HA3BLIBAETCHA AIODOOI €ro ae-
AUTEAb, OTAMYHBIZA OT 1 m caMoro 3Toro yucaa. HaTypaabHOe YKMCAO HA3BIBAETCS
YouBUMENDHDBIM, ECAU CAMBIN OOABIION ero COOCTBEHHBIN AEAUTEAL HA 1 OOABIIIE,
YyeM KBaApaT CaMOTO MAaAEHBKOTO COOCTBEHHOTO AeAUTeAs. HaliauTe Bce yAUBU-
TeAbHBIE YUCAA U AOKAXXUTE, YTO APYTUX HET.
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Ana camocTosTenbHOro peleHns
8. HazoBeM geTHOE YMCAO N YETHOIPOCTHIM, €CAK T HE PACKAAABIBAETCS B IIPO-
m3BeAeHUEe ABYX deTHEIX uncea. (Hampumep, 6 — uérHonpocToe, a 12 — met.) Kakue
IIYHKTEI 33Aa4¥ | 6YAYT BEPHBI, ECAY 3aMEHUTD B YCAOBUY IIEABIE YUCAA HA YETHEIE,
a IIPOCTBIE — Ha YETHOIPOCTHIE?

9. (a) IIpomsBeaeHUE AT IIOCAEAOBATEABHBIX AeAUTCsT HA 120.
(b) IIpousBepeHME M IIOCAEAOBATEABHBIX ACAUTCS HaA T!

10. Mo>xeT AM 0Ka3aThCA IIEABIM YHCAO % + % + -+ %?

['pachbbl no nHpgykuun. 22 uons

0. AoKa>kuTe IO MHAYKIIMY, YTO B AEPEBE C N BEPIIXHAMY POBHO N — | pebpo.

1. B HeroTOpO# CcTpaHe Ka>XABIM I'OPOA, COEAMHEH C Ka>XABIM AOPOTOM C OAHO-
CTOPOHHUM ABU KeHMEM. )\ OKa>XUTe, YTO HAWAETCS TOPOA, U3 KOTOPOTO MOXKHO AO-
6paTbcs B AIOOOH APYTO.

2. B rpade crenend Aroboit BepmuHbl He 6oaee 100. AoKa>kuTe, UYTO BEPIIUHBI
rpada MOXXHO packpacuTb B 101 1IBeT Tak, YTOOBI HMKAKWE ABE BEPIIMHBI OAHOTO
1BeTa He OBIAM OBI COeAMHEHBI pebpoM.

3. B rpynme u3 n 4eAOBeK, FOBOPSIIVX HAa PA3HBIX SI3BIKAX, AIOOBIE TPOE MOTYT
ob1aThCsT (BO3MOJKHO, OAVH IIEPEBOAUT ABYM ADPYTrHUM). AOKa3aTh, YTO MX MOXKHO

pPasbuTh Ha Maphl, B KAXKAOM M3 KOTOPHIX MMEETCs obImui s13bIK AAs (a) 1 = 4; (b)
n = 100.

4. B oproMm rocyaapcTie 100 TOPOAOB ¥ Ka>XKABIM COEAMHEH C Ka>KABIM AOPOI0i C
OAHOCTOPOHHUM ABMIKEHMEM. /\OKAXKUTE, UYTO MOXKHO IIOMEHSITH HAalPAaBAEHUE ABU-
SKEHUsI Ha OAHOM AOpOre Tak, YTOOBI OT A0DOOT0 ropoaa MOXKHO OBIAO AOEXAThb AO
AI060TO APYyTOrO.

5. B cTrpare N ropoaos. MexaAy AIOOBIME ABYMS U3 HEX IIPOAOKEHA AMOO aB-
TOMObUABHAsA, AMOO0 Keae3HasT Aopora. ' ypucCT xoueT 0bbexaTh CTpaHy, IOOLIBaB
B Ka’*XA0M T'OPOAE POBHO OAWH Pa3, X BEPHYTHCS B I'OPOA, C KOTOPOTO OH HaYWHAA
IIyTelIecTBre. \OKa>XUTe, YTO TYPUCT MOYKET BHIOpPATH rOpoA, C KOTOPOr'O OH Had-
HET IIyTEIIeCTBYE, ¥ MAPIIPYT TaK, YTO eMy IPUAETCA IIOMEHSTH BUA TPAHCIOPTA
He 6oAee OAHOTO pa3sa.

6. N uenoBeK He 3HAKOMBI MEXXAY Cob60il. Hy>XH0 Tak II03HAKOMUTL APYT C APY-
I'OM HEKOTOPBIX M3 HUX, YTOOBI HM § KaKUX TPEX AIOAEH HE OKa3aA0Ch OAHOIO U
TOr'0 K€ YMCAA 3HAKOMBIX. J\OKA>KUTE, YTO 3TO MOXKHO CAEAATH mpu A0boMm N.

[lna caMocTosITENbHOrO peLLeHns

7. B mmaxmMaTHOM TYPHUPE Ka*KABIM YYACTHUK CHIIPAA C Ka’KABIM U3 OCTAABHEIX
OAHY HAPTUIO. \OKA’KUTE, YTO YYACTHUKOB MOYKHO 3aHYMEPOBATE TaK, YTO OKAYKET-
Csl, YTO HM OAMH YYACTHUK II0A HOMEPOM N HE MPOUTPAA YYACTHUKY IIOA HOMEPOM
n+ 1.
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8. B cTpame HeKOTOpPBIE IIaphl 'OPOAOB COEAMHEHBI AOporaMu. V3BeCcTHO, YTO
HET TPeX TOPOAOB, IIOIAPHO COEAMHEHHBIX AoporaMu. Kpome Toro, AAS AIOOBIX N
AOPOT HaMAETCSI TOPOA,, 13 KOTOPOTO BHIXOAST XOTS OBI ABE U3 HUX. J\OKa>KUTE, YTO
rOpOAA MOYKHO TaK Pa3buTh Ha N OKPYTroB, YTOOLE! Af0Dasi AOpOTra COEAMHSIAA FOPOAA
13 Pa3AUYHEIX OKPYI'OB.

Ownbkn B gokasatenncTBax. 22 nions

Haldodume owubkry 6 kaorclom doxadamensbcmee.

1. V1Bepxpenne: Uucao 1peanTcs Ha 3.

Hoka3atenbcTBo: AokaxkeM, uTo 1 = 0 mo moayAo 3:

1=4=22"=2"=22=16=2=1=2-1=1-1=1=0.

2. V1BepxaeHue: Yepes At0OBIE N TOYEK HA IIAOCKOCTY MO’KHO IIPOBECTH IIPAMYIO.

Aokasatenbcto: [Ipy n = 1 m n = 2 Teopema cupaBepAwBa (B CUAY H3BECTHON
arCcOMEI reoMeTpu ). OCTaéTCs AOKA3aTh TEOPEMY AAS N, 6oAbmIuX, YeM 2. Aommy-
CTHM, YTO TEOpPeMa CIIPAaBEAAMBA IIPY HEKOTOPOM M = K, ¥ IIOKa’KeM, UTO B 3TOM
CAydae oHa 6yAeT COXpaHATH CUAY U Ipu N = k+1. VITak, mycTh TpOM3BOABHO 33Aa-
HBI (k4 1) Togek My, My, ..., My, My1. B cuAy TIpEATIONOKEHNST MHAYKIIAN YEPES
k Touerk M, My, ..., My npoxoauT HekoTopas npsaMmas l. B cuay Toro >xe mpea-
IOAOYKeHUS depe3 k Touek My, ..., My, My 1 Tak>Ke IPOXOAUT HEKOTOPASA IPsIMas
1. DT ABe mpsiMble MMEIOT IO KpailiHelr Mmepe aBe obmme Tourm M, m My. Ho
ABE TOYKH OIPEAEASTIOT EAMHCTBEHHYIO IPsIMY0. ITosToMmy mpsimblie 1 1 1/ AOAKHEL
coBmapaTh. CAepOBATEABHO, IPsiMas |, mpoxoadias yepe3 Touku My, My, ..., My,
IIPOXOAUT ¥ Uepe3 TOUKY My 1. YTBEPKAEHUE AOKA3AHO.

3. VtBepxpaenue: 2 = 1.

HokazatensctBo: 2 = 2 - 4—-6=1-3 —>4—-6+9/4=1-3+9/4 —
2-3/22=(1-3/2?—>2-3/2=1-3/2—-2=1.

4. Yieepxpaenune: TpeyroAbHUKY PaBHBI II0 ABYM CTOPOHAM M YTAY HE MEXAY
HUMH.

Hoka3atenbctBo: Aaubl TpeyroabHuK ABC u A1B1C;, y KOTOPBIX paBHBI ABE CTO-
porsl: AB = A1B1; AC = A1Cq, a takxe ZABC = ZA 1B C;. TTocTpouMm Tpeyroas-
HuK AEC, paBabIif A1B1Cy, Tak, gTobsl Touyky B u E 6BIAM ITO pa3HBIE CTOPOHBI OT
npsmoit AC. Tpeyroarauk ABE — paBHOGeapennsrit, mosromy LAEB = ZABE. Tlo-
aromy u /BEC = ZCBE. 3mauur, Tpeyroabauk BCE paBrobeppennniit u BC = CE.
Tpeyroavuuru NABC u AAEC paBuBI 0 TpeM cropoHaM. CaepOBaTEABHO, U
ABC = A;1B,(C;.

5. Y1BepxpeHue: Aroboe HaTypaabHOE YnCcAO 6oabire 2014,

Hoka3atenbcTBo: IIpeATIONOKUM, YTO €CTh HATYPaAbHOE YKUCAO, HE IIPEBBINIAO-
mee 2014. Toraa mycTh M — HauMMEHBIIIEe TAaKOE YMCAO. TOrAa BCE YKUCAA MEHBIIUE
M HEe IOAXOAST IIOA 3TO ycaoBume. VI3 aToro caepyer uto, Hampumep, m— 1 > 2014.
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SgayuT, m > 2015 > 2014. TIpoTuBOopeume C IPEAIIOAOKEHMEM. 3HAYUUT, A0OOE
HaTypaAbHOE YuCAO Hoabine 2014,

6. YTBepxaenue: 1 — xopenb ypasHeEus x> +x + 1 =0
JokasatenbcTBo: PaBencTBo 1: X - (x + 1) = —1. PaBenctBo 2: x + 1 = —x2.
IToacTaBASIEM BTOpPOE PAaBEHCTBO B IepBoe: X - (—x?) = —1, roraa x> =1, m x = 1
7. Y1Bepxpaenune: Bce TpeyroabHUKY — PaBHOOEAPEHHEIE.
HokasatenbcrBo: AokaXkeM, 4To AAsT Afoboro TpeyroabHuka AABC BepHo AB =
AC (cm. puc. 1):
(a) IIpoBepém 6buccekTpucy yraa ZA. OrmeruMm Touky D — cepepuny BC.

(b) Ot Touku D K BC mpoBepéM meprneHAUKYASp. [IycTh oH mepeceuér 6uc-
cekTpucy B Touke O.

(c) ITposepém mepnerauryasip OR k AB, 1 OQ — neprnerauryasip Kk AC.
(d) TIposeaém orpesxku OB u OC.

(e) ITpsimoyroabusie Tpeyroabauru ARAO u AQAOQO pasusl, Tak Kak AQ =
AQO; ZOAQ = ZOAR tak kak AO peaut yroa ZA nonoaam; yrasl ZARO u ZAQO
— TIPSIMBIE.

(f) Ilpsmoyroabueie TpeyroabEukzn AODB m AODC Toxxe paBHEBI
(£0ODB, ZODC — npsimete; OD = OD; BD = CD Tak xax OD aeaut BC nomoaawm)

(9) ITosromy Tpeyroavmuru AROB m AQOC roxe pasubl (RO = QO Tax
kak ARAO = AQAQO; BO = CO Tak xak AODB = AODC; ZORB u Z0QC -
IIPSIMBLE).

(h) TTosromy AR=AQ,RB=QC, u AB=AR—RB=AQ—QC =AC.

Pucyrox 1 Pucyrox 2

8. Y1eepxpaeHue: ITrommaas GUrypsl, COCTABAEHHON U3 MEHBIINX, He BCETAA PaBHA
CyMMe IIAOIITAAEY JaCTEH.
AokasatenbcTBo: KorTpniprMmep — Ha KapTuHKe (cM. puc. 2). Ilromaas 6oabro

durypsr — 3T0 % = 32,5 raerouexk. [Iromaas 6OABIIETO U3 TPEYTOABHUKOB 82;3 =

12 xAeTOYEeK, MEHBIIIETO % = 5 KAETOYEK, BEPXHETO IIECTUYTOAHMKA — / KAETOYEK,

HKHero — 8 xaerodek. Ho 12+ 5+ 7 + 8 = 32 xaeToukuy, 9To He paBHO 32,5.
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Perata. 22 nionga

1 Typ: Bpemsa - 10 muHyT (kaxpas 3agaya cTout 6 6annos).

1. HaiiauTe Bce mpocTele uucaa p Menblie 100 Takue, 9To Af0bas mepecTaHOBKA
1udp p cHoBa OYAET IPOCTHIM YUCAOM.

2. B Tpeyroabruke ABC mepmansr CM u BN nepecekatorcs B Touke K. ITaomaas
yeThIpexyroabHIKa AMKN MenbIne maomaay 9eTeIpéxyroabHuKa BMNC Ha 43.
HaiTu maomaas TpeyroabHuka ABC.

3. ABO€ II0 OYEPEAM BBIMKUCHIBAIOT HA AOCKY IMGPHI CEMU3HAYHOTO YMCAA. [lep-
BBIM CBOMM XOAOM MOXKET HammcaTb 2 mAM 8, a BTopoii - 1, 4 mam 9. IlepBrIit X0UerT,
4TOOBI ITOAYUYEHHOE YUCAO AEAMAOCH Ha 6. MO>XeT AM BTOPOX €My IIOMEIIATh?

2 1yp: Bpems - 15 munyt (kaxpas 3agaya crout 7 6annos).

4. CyuiecTByeT AU Y€THOE TPEX3HAYHOE YKUCAO, KOTOPOE B CEMHAAIIATh pa3 60Ab-
IIIe CYMMBI CBOUX ITUDP?

5. B TpeyroabHUKE OTMETUAY TOYKY Ha OAHOM M3 CTOPOH. 3aTEM COEAVHUIAM €€ C
IIPOTUBOIIOAOXKHOM BepmmHOM. OKa3aA0Ch, YTO CPEAY IISATU IOAYYEHHBIX OTPE3KOB
yeThIpe paBHEI 1. HaliauTe yrABI TPeyroOAbHUKA.

6. ABoe 110 0UepeAr AOMAIOT MIOKOAAAKY 3 X 4 1o AmHUSIM 60po3p0oK. Ecam mocae
OYEPEAHOT0 X0Aa 06Pa30BaAMCh AOABKK | X 1, TO UTPOK, KOTOPBIA A€AAA XOA, UX
cbepaeT. KasKABI CTPEMUTCS CHeCTh KaK MOXXHO OOABINE IIOKOAaAd. MoKeT Am
TIEPBBIM UT'POK CHECTH BABOE OOABIIE BTOPOTO?

3 Typ: Bpems - 20 muHyT (Kaxaas 3agaya ctout 8 Gannos).

7. Ilpo mearle wucaa a,b,c m3BeCTHO, 94TO a + bc = b + ac = ¢ + ab. HaiiauTe
UX.

8. B Tpeyroaraumre ABC H - Touka mepeceuenus BricoT AA; u BB,. AH = BC.
Ha#iputre /BAC.

9. Ha pocke Hammcanb!l uncaa 1, 2, ..., 4n+ 1. ABoe mo oyepeAr BRIOMPAIOT ABa
3aIIMCAHHLIX YMCAA ¥ 3aMEHSIOT HAa MOAYAB MX PA3HOCTHU. [IepBEIM MTPOK XOYET,
4TOOBI ITIOCAEAHEE YMCAO, OKA3aBIIEECT Ha AOCKe, 66110 paBHO 0. MosxeT Au BTOpOM
€My IIOMEIIATD?

4 Typ: Bpems - 25 muHyT (kaxgasa 3agayva crout 9 6annos).
10. Pemure B meabIx uncaax: n? — 12 =m(m+1).

11. B tpeyroabuuke ABC /B = 20° ZC = 40° Aauna buccekTpuckl AM paBHa
2. Hatiaure pasuuny arma AB u BC.

12. V ®epu m Némwm ectb pocka 11 x 9 (9 croabmos, 11 cTpok). Craganra Peps
IIPOM3BOABHEIM 06pa3oM pazbumBaeT 3Ty AOCKY Ha 33 moaocku 1 X 3. 3atem J€mra
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BIIXCHIBAET B KAXKAYIO KAETKY OAHO m3 umcea 0, 1, 2, 3, 4, 5 Tak, 9TOOBI CyMMa YKCEA
B KaXXA0# mmoaocke 1x 3 6blna paBHa 5. Ecanu cyMMa gucea B Ka>XA0M 13 9 CTOADITOB
- IIPOCTOE YMCAO, TO J\EIlla BEIMTPEIBAET. B IPOTMBHOM CAy4Yae BHIUTPBHIBAET DPepd.
KT0 u3 urpokoB MoxkeT obecreuuTs cebe mmobepy?

Kputepuu:

1. IloTepss Ka>xp0ro oTBeTa - MUHYC 1 Hann.

2. OTBet 6e3 obocHOBanuA - 3 Haana.

3. fIBHas cTparerus 6e3 obocHOBaHUS - 4 baana.

4. Her xpuTepues.

5. IloTepst HEBO3MOYXHOI'O CAy4Yasd - MUHYC 3 Haana.
6. Her xpuTepues.

7. ITorepst cuMMeTpuaHOCTH OTBeTa (C 0bocHOBaHMEM) - MuHYC 1 6aan. IToTeps
OAHOTO U3 CYIIeCTBEHHEIX OTBETOB (C 0bocHOBaHMEM ) - 4 6aanra. [IpaBUABHELM OTBET
6e3 obocHOBaHUS - 2 6baana. OTBeT ¢ OmMMOKOM M TOABKO - 1 6aan. JAormyueckas
omubKa B PEUIEHUY C ITPABUABHBIM OTBETOM - 5 6AANOB.

8. Iloreps cayuas - munyC 4 6annra.
9. Her KpuTepues.

10. ToarbKO IIpAaBUABHEIR OTBET - 2 6aara. HaCTUYHO IPABUABHEIR OTBET - 1 6aAA.
Pemenue ¢ morepelt ABOMCTBEHHBIX pelleHU II0 obomM aprymeHTaM - 3 Haana.
Pemenwve ¢ nmorepeil ABOMCTBEHHBIX PELIEHWN II0 IIEPBOMY apryMeHTy - 6 6aAnOB.
Pemrenue c morepeit ABOMCTBEHHBIX PEIIEHU II0 BTOPOMY apryMeHTY - 5 6aAnO0B.

11. Her xpuTepues.
12. Her xpuTepues.

OrBeTbi:

13.2, 3,5, 7, 11, 13, 17, 31, 37, 71, 73, 79, 97.
14. 103.2.

15. Aa.

16. Her.

17. 30, 60, 90.

18. Aa.

19. (n, n, n), (n,1,1), (1, n, 1), (1, 1, n).
20. 45 mam 135.

21. Aa.

22. (12, 11), (-12, 11), (12, -12), (-12, -12).
23. 2.

24, N\émra.
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3aknountenbHag onumnuaga. 23 vions

1. Hatlidume sce maxue napsv. npocmuvx wuceap > d, wmo p+q-+1 deaumcsa
Ha P —(.
Pewenne: 3ameTum, uTo ecau oba 4ucaa p ¥  HEUETHBI, TO P + q + | — HeuéTHO, a
3HAYUT HEe MOKET AEAUTHCS Ha YETHOE YUCAO0 P — . CAeA0BATEABHO, P U ( UMEIOT
Pa3HYI0 YETHOCTH, IIO3TOMY OAHO M3 HUX PaBHO 2. He ymansis oBIIHOCTH MOXXHO
CUUTATD, YTO P + 3 AEAUTCS Ha P — 2, OTKyAa D AeamTcs Ha p — 2. [Toaygaem, gTo
p =2 uru p =7 (caydail ¢  aHANOTHYEH).

Otset: (2,3);(2,7);(3,2);(7,2).

2. Aecamumemposoe bpesHo pacnuasusu Ha 4 wacmu daurot 1, 2, 3, 4 mem-
pa (cuumas caesa Hanpaso). Samem cOenany euLé HeckoabKo OOMOAHUMENL-
HBT pacnunaos. Ilocae 3mozo 0ka3anocsb, 4mMo menepsb KaHcOwul KYcowex cman
onuHHee, yem e20 npasvil coced. Kakoe HaUMEHDbULEE KOAUMECTNB0 OPEBHBIULEK
MO2A0 NOAYHUMDBCA?

Pewenne: Orenka: KaXxp0e OPEBHBIIIKO, ITOAYYUBIIEECS U3 KYyCKa AAMHEL 2 METPA,
MeHbIIle MeTpa. 1oraa UX He MeHee TPEX. SHAYUT, AAWHA CAMOTO IIPABOTO M3 HUX

MEHBIIIe 2 MeTpa. BpeBHO AAMHBI 3 MeTpa PAaCIUAUBAAU HA OGPEBHBIIKYE AAUHBI

3
MeHee % Merpa. [losromy ux He MeHee, 4eM 3 : % = 4.5. To ectn, x0TsT OBI 5.

Ananoruuno 6peBHO AAMHEL 4 MeTPa PaCHIUAVBAAY Ha OPEBHBIIIKY AAUHBL MEHEE %
MeTpa. To ecTh ux xoTs 6w1 7. IToro 6péBHBINIIEK He MeHee, yeM 1 +3+5+7 = 16.

[Ipumep: penaeM PACIMABL TOYHO IO IPAHUIAM U3 OLIEHKU. 3aTeM OyAeM yMeHb-
IITaTh NAEBBIE OPEBHBINIKY 3a CYUET IIPAaBBIX C BHIIOAHEHWEM TPEOyEMBIX YCAOBUM
(cHawana BO BTOpOM OpeEBHE, 3aTEM B TPETHLEM UYTh OOABIIE ¥ B YETBEPTOM EIIE
IyTH BOABIIE).

OTseT: 16.

3. B mpeyzoavHuke ABC ompesox AM — wmeduara. ITycms P — cepedu-
na AM, a mouka E — moukxa nepecenwerus npamoild CP co cmoporotl AB.
Hseecmno, ymo BM = BP. Aoxascume, wmo AE = PE.

Pewenne: 3amerum, uro ZAPB = 180° — Z/ZMPB = 180° — ZBMP = ZCMP B cuay
CBOMCTB CME>XHBIX YTAOB X PaBHOOEADPEHHOTO TPEYTOABHUKA. 10TAd TPEYTOABHUKYA
APB m PMC pasuwsl o nepsomy npusHaky. Orcioopa LZEAB = /ZPCM = ZAPE
(I0 CBOMCTBY BEPTMKAABHBIX YTAOB). Toraa moaydaeM, 9To B TpeyroabHuke APE
YTABL, IPpUAEKalIne K cropoHe AP pasubl, moatomy AP = AEL.
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4. B psad 8binucasu HECKOALKO HAMYPAALHBT YUcCen (He 00A3amenbHo pas-
AUMHBLE). 3amem 1ol KasHcObM HUCAOM NOONUCAAU, CKOABKO Pa3 OHO 8cmpe-
waemca 8 amom pady. Iloaywuacs emopot psad wucea. Ilo Hemy maxum oce
obpasom nocmpouau mpemutd pad, u m. 0. Aokascume, ¥mo HA HEKOMOPOM
WA2E NOAYHAMCA 080 UOYULUT NOOPAO0 00UHAKOBHLT PAOQ.

Pewenue: I[Ipeanonosxum, 9T0 yncea CHadaAa 6610 N. 3amMeTrM, 9TO IIOCAE IIEPBOTO
Irara Ha AOCKE IIOSIBSITCSI HECKOABKO TPYIII OAMHAKOBEIX UuceA OT 1 A0 N (IOpsIp0K
upCceA MBI He IPUHUMAaeM BO BHUMaHUE), T.e. He bonee N rpynn umcenr. Kaxkpas
IPYIIIa OAMHAKOBEIX YHUCEA Ha CAEAYIOLIEM IIare OISITH K& 3aMEHSIeTCS Ha I'PYIILY
OAMHAKOBBIX YMCEA, PABHBIX UX KOAUYECTBY.

[IpeAIIon0O>KuM, 9TO Ha KAKOM-TO IIIare BCE HOBBIE YKUCAA B IPYIIIIAX IIOAYIUAUCH
Pa3AMYHBIE. DTO 03HAYAET, UYTO HU OAHO YUCAO IIOCAE 3TOTO HE U3MEHUTCS U YCAO-
BUE 337a49U OyAeT BBEIIOAHEHO. HECcAm >Ke B ABYX uAM Ooaee IpyHIlax IOAYYUAUCH
OAMHAKOBBIE YMCAQ, TO KOAWYECTBO TPYIII IPOCTO YMEHBIIMTCSI Ha 1 mAm Hoaee.
Tak Kak T'pPYyNI IIOCAe TIepBOro mara He 6oaee N, To He 6oaee ueM gyepe3 N 11aroB
MBI IPUAEM K CATYAIX C IPYIINIAMM IIOIIAPHO PA3AWYHBEIX PAa3MEPOB.

5. Knemxu mabauys. N X N packpawerv. 8 beavl u 4EPHBLIU usema max,
YMO U3 YEMDBLPET Y2A08bLT KAEMOK MabAUuUb. Mpu — beavie U 00Ha — “EPHAA.
Aoxaostrcume, ¥mo 8 mabauue ecmsd Keadpam 2xX2, 8 KOMOPOM HEHEMHOE HUCAO
b6envlT KAEMOK.

Pewenue: TIpocymmupyem KoamdecTBa OEABIX KAETOK BO BCEX KBaapaTax 2 X 2.
Ka>xpas HeyrAOBas KAETOYKA IIOCYUTAHA 2 UAM 4 pasa, a yraoBas — 1 pas. IloaTo-
My obIrast cyMMa IOAYy4YUTCS HeueTHO#. C ApPyro# CTOPOHEI, ECAY IIPEAIIOAOKHUTD,
YTO B KAXA0M KBaapaTe 2 X 2 OEABIX KAETOK YETHOE YKWCAO, TO CYMMa OKa’>KEeTCSI
YETHOM — IIPOTUBOPEYUE.

Pewenne: [Ipeamiono>kuM, YTO B KaXXKAOM KBaApaTuKe 2 X 2 YETHOE KOAWYECTBO
OeABIX KAETOYEK. TOTrAa MHAYKIIMEN HECAOXKHO IIOKa3aTh, YTO B YETBHIPEX YTAAX
AI0O0T0 IIPIMOYTOABHUKA OYAET UeTHOE KOAUYECTBO OEABIX KAETOYEK. DTO IIPOTH-
BOPEYUT YCAOBHUIO.

6. Ha naockocmu ommeuveHse 10 mouex max, 4mo HukKaKue mpu u3 HUT
He saexHcam Ha 00HoU npamol. Aoxaoscume, wmo cywecmeyem we boaee 90
pPasHob6e0PEHHDLT MPEY20AbHUKOE C 8EPULUHAMU 6 OTMMEUEHHDLT MOYKAT.

Pewenne: 3ameTuM, 4TO paBHOOEADPEHHBIX TPEYTOABHUKOB C (PMKCUPOBAHHBIM OC-
HOBaHUEM He bonee 2. AelCTBUTEABHO, BCE BEPIIUHBI ITUX TPEYTOABHUKOB AEXKAT
Ha OAHOM IPSIMOM — CEPEAVMHHOMY IIEPIEHAUKYASIPY K OCHOBAHMIO. TaK Kak A000#
PaBHOOEADEHHEIN TPEYTOABHUK UMEET XOTsI OBl OAHO OCHOBAHUE, IIOAYYAEM, UTO UX
ue 6oaee 2 - C3, = 90.
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1. B mpeyeoavrurxe ABC Ha cmopore AB ewvbpars. mouku K u L max, wmo
AK = BL (u K aeostcum meorcoy A v L), a na cmopone BC — mouku M u
N max, vmo CN = BM (u N aeosrcum meosrcoy C u M). Aoxasrcume, wmo
KN + LM > AC.

Pewenue: [IycTs Touka X TakoBa, uTo BN XL — mapaaaenaorpamm. Toraa NX mepea-
AeABHO U paBHO BL, a 3HauwmT, u AK; amanroruymo X mapaanreasso u pasao CM.
Orcropa CMLX m AKNX — mapaanreaorpammser, moaromy LM 4+ KN = CX+AX >
AC.

8. B cename n cenamopos. K3secmHo, 4mo HEKOMOPbLE CEHAMOPDL MEHC-
0y coboli e ccope. [Iposepero, 00HAKO, YMO KaK 6bL. MbL He NOCAOUAU UT 8CET
uau arbyro epynny (3 uau boaee) us HUT Mo kpyey, Haudémcs napa coce-
Oeli He 8 ccope. Becv ceHam ycaduau 3a xkpyaavli cmoa. Ecau 0sa coceda
HE 8 ccope, OHU MO2YM NOMEHAMBCA Mecmamu. Aokascume, 4mo ceHamopdvl
MO2YM DPACTLOAOHCUMDBCA 8 NH0OOM KPY2080M NOPATKe (NOPAOKU, NOAYHEHHDBLE
NnO80OPOMOM, HE PA3AUHAIOMCA).

Pewenne: A\ora>keM MHAYKIIEHN IIO0 YUCAY CeHATOpPOB. Baza. AAs Tpex CeHaTOpOB
eCTh TOABKO ABa KPYTOBBEIX IIOpsAAKa. OHU IIOAYYAIOTCA APYT U3 APYyra IIepecapKoi
ABYX cocepeit, koTopble He B ccope. Illar muaykmuu. HaiiaeTcs cemaTop A, KOTO-
PEIff B cCcOpe He 6onee WeM C OAHUM CEHATOPOM (MHAade 9acTb CEHATOPOB MOKHO
6YAET PacCapAUTh IO KPYTY TaK, UTO Y Ka>KAOTO coceAsIMU 6yayT Bparm). Ilycte B
B ccope ¢ A (a ecam A APY>XUT co BceMu, To B — aroboit Apyroit). ITo mpeamonoske-
HUIO UHAYKIIVY, eCAU A yHAET m3-3a CTOA]Q, TO €CTh CIIOCOD pacCapAUTh OCTABIIMXCS
B HY>XHOM KpPyroBoM mopsinke. OAHAKO 3TO MOXXHO CAEAATh ¥ IPU HaAWdum A.
[TpupBurem A x B (3T0 MOXHO caenars) u mompocuM A m B B34ThCT 3a PyKH.
CuuTas 3Ty nmapy ceHatopoMm b, paccapum Bcex B HY>XKHOM IIOPSIAKE BBINIEYKA3aH-
HBIM criocobom. Temepp MOXHO A IIOCAAMTH Ha HYXKHOE MECTO, IIOCAEAOBATEABHO
«OTOABHUTASI» €T0 OT B.

Bonpocbl k 3a4é€Ty. 27 nions
eomeTtpus
1. IThomaas. Oupepenenue. IInomaapr TpeyroabHUKA. [1]
2. [Taomaas mapaanrerorpaMMa, Tpamernuu. [1]

3. 3apaua 0 AeAeHUNM IapaAieAorPaMMa Ha TPY PAaBHOBEAWKNE YacTH. 33Aada O
CyMMe€ PaCCTOSIHUY OT BHYTPEHHEH TOUKYU A0 CTOPOH IPABUABHOTO MHOTOYTOABHU-
Ka. [2]

4. 3apauga o KAgKcax. [IpuMepsl mpuMeHeHUs. (2]
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5. ABuxenus naomaaei. IIpumepsr. [2]
6. [Tapaanenorpamm Bapunbona. CBOWCTBO €ro maomaas. [2]

7. Teopema Boiisn—['epBuHa: POpMyAUPOBKA 1 CXeMa AOKa3aTEeAbCTBA. 3apada O
pa3pe3aHuu A60ro (B TOM YUCAe, HEBBIIYKAOTO) MHOTOYTOABHUKA Ha TPEYTOAD-
HUKY, TaPaANEAOTPAMMEL U Tpamnenuu. 3]

8. 3apawa 0 BHIIYKABIX AOMAHBIX, COEAUHSIIOIINX OTPE30K, I'A€ OAHA HAXOAUTCS
BHyTpu Apyro#. OleHKa CyMMbI AAMH AMAroHaAeH BBITYKAOTO YeTHIPEXYTOABHUKA.
3]

9. 3apava 0 TAAaBHBEIX AMATOHAASX. [3]

10. Onpepenernne I'MT. ITpumepsr I'MT. 'eomeTpuueckoe MECTO TOYEK, U3 KO-
TOPBIX AQHHEIM OTPE30K BHAEH IIOA IPSIMEIM YLAOM. 33Aada O IPSIMOYTOABLHOM,
OCTPOYTOABHOM, TYIIOYTOABHOM TPEYTOABHUKE. [2]

11. CBORCTBO YETHIPEXYTOABPHUKA, OIUCAHHOIO OKOAO OKPY>XHOCTH. [1]

12. IlocTpoeHMe KacaTeAbHON K AAHHON OKPY>KHOCTH, IIPOXOASIIEN Yepe3 AaH-
HYIO TOYKY BHE OKPY KHOCTU. 33aAada O IPAMOM, AEASIEeN AAHHBIA BBITYKABIA de-
THIPEXYTOABHUK Ha ABE PAaBHOBEAUKHUE JacCTHX. [1]

13. Teopema HeBEI, 33pa4UM O IEPECEUEHUY PA3ANIHBEIX OTPE3KOB B OAHOM TOYKE.
2]
14. Teopema Bau-Obeas. [2]

15. CBoiicTBO 6MCCERTPUCH 006 OTHOIIIEHNY OTPE3KOB, Ha KOTOPBIE OHA AEAUT IIPO-
THBOIIOAOXKHYIO CTOPOHY. [lepecevenne OMCCEKTPUC B OAHOM TOYKE UEpPe3 TEOPEMY
Ueskl. [2]

KombuHaTtopuka n teopus rpacos

16. I'padrer. [luraBl. AeMMa O CyIIeCTBOBaHMMU ITMKAA B rpade. IloHsATHE CBS3-
HOCTY. KOMITOHEHTE! CBA3HOCTH. [2]

17. NepeBbsi. ABa ompeaenenus. CoiicTBa. OcToBHOE AepeBo. CylnecTBOBaHUE
OCTOBHOI'O A€peBa. [2]

18. B rpade crenens Ar060i BepmwHBEI He 6oaee M. J\OKa>XKUTe, UTO BEPIIUHEI
rpada MOXXHO PaCKPAaCUTh B N+ | IIBET TaK, YTOOBI HUKAKUE ABE BEPIIUHEI OAHOTO
IIBETa He OBIAYM OB COepAMHEHE! pebpoM. [1]

19. AokasaTth ToxxaecTBo CK = CV* aByms cmocobamu — aaTebpandecKu u Imy-

TEéM KOMOWHATOPHBIX PACCyXKAeHU. [1]

20. MokasaTs ToxxpectBo CK . = CK + CX™! aByms cnocobamu — anrebpandecku

¥ IIyTéM KOMOMHATOPHBIX PACCyKAeHU. [1]

21. Aoxrasatb ToxaecTso k- CK =n - C*7) aByma cnocobamu — anre6pamueckn
U IIyTéM KOMOMHATOPHBIX PACCyKAeHU. [1]
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22. Nokasatb ToxxaectBo CO - Ck +Cl - C 1+, +Ck-C0 =Ck . [2]

23. IlpupayMaTh ¥ 3aIIUCATh 33Aa9y, MOAEAUPYIONIYI0 OPMYAY:
Ck=Ck ,4+2.Ch+C2

AokazaTb POPMYAY, PELINB IPUAYMAHHYIO 33Aa4y. [2]
24. TIpuayMaTh ¥ 3aIUCATh 3aAA9y, MOAEAUPYIOUIYIO (POPMYAY:

Ck=CK3+3.C3+3-CL+Ck

AoKazaTb OPMYAY, PELUINB IPUAYMAHHYIO 33Aa4y. [2]

25. IIpuayMaTh ¥ 3aIIMCATh 33Aa9y, MOAEAUPYIONIYI0 OPMYAY:
Crl-Ck=Cp-cmrfo<k<mgr

AokazaTb OPMYAY, PELUINB IPUAYMAHHYIO 33Aa4y.|[2]
26. [IpzayMaTh 3apa4dy, MOAEAUPYIOUIYVIO (DOPMYAY:

Co.ck+cl-ckl k. =k

m+n

AoKazaTb POPMYAY, PELINB IPUAYMAHHYIO 33Aa4y. [2]
27. N\oka3aTh PaBEHCTBO Ck Ck C]T‘;]z + ...+ C]ﬁj. 2]
28. MokazaTth opmyay (C%)% + (Cll) +...(CH2=Ch. [2]
29. HatiTu cyMMy 4mcen N-o¥f CTPOKY TPeyroAbHUKA [lackaas. [1]

30. AokasaTh, YTO KAXKAOE BHYTPEHHEE YMCAO B TPEYTOABHUKE IlacKansi paBHO
CyMMe ABYX YWCEA, CTOSIIUX Hap HUM. [1]

31. PopmyarmpoBKa U KOMOMHATOPHOE AOKA3aTEABCTBO QOpMyALI bmHOMa HbIo-
ToHA. [1]

32. BriBecTu popmyay 6uHoMa HbioToHA 1O mHAYRIUA. [2]

33. CroabKuME CITocO6aMM MOYKHO PA3AOKUTH N IIAPOB II0 M PASAUYIHBEIM SIIA-
KaM, ecau (a) mapse! pasuee; (b) mapsr opurakosee? [1]

34. Croabko pemeruit (a) B HaTypaabHbIX; (b) B HEOTpUIIATEABHEIX LIEABIX YKC-
AaX UMEET YPaBHEHUE X| + X2 + ... + X = N7 [2]

Teopusa yucen

35. ABa OIIpeAeneHUs CPABHEHUS II0 MOAYAIO ¥ X PaBHOCUABHOCTD. [2]
36. CeoiicTBa CpaBHEHUI (C AOKa3aTEABCTBAMH). [2]

37. Onpepenenve HOA m HOK, HaxoxaeHmEe depe3 pasAO’KeHWE Ha IIPOCTHIE
MHOXXUTEAYN. B3aUMHO IIPOCTHIE YUCAQ, B3AUMHO IIPOCTHIE B COBOKYIIHOCTH. [1]

38. CaoiticrBa HOA (c pokazaTeabcTBamu 6e3 ucmoab3oBarust OTA). ITpomsse-
Aeume (a,b) u [a,b]. [2]
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39. 3apayva Opo MIOKOAAAKY cO cTopoHamu a u b. Ilowemy pasmep camoro ma-
AEHBKOT'O KYCOYKa paBeH (a,b)? [2]

40. Arropurm EBKAMAQ, IOCTPOYHAS 3aUCh M AOKA3ATEABCTBO. [2]

41. Teopema o amueitHOM peacTaBAaeHru HOA. HaxoxaeHue AMHEAHOTO IIPEA-
CTaBAEHUS depe3 0OpaTHEIY XOA B aaropuTMe EBKAmAQ. [2]

42. Pemenve An0(aHTOBEIX YPABHEHUN C IIOMOIIBI0 TEOPEMEI O AMHEHNHOM IIPEA-
craBaeruu HOA. MHO>XecTBO pelneHuit AMODaHTOBOIO ypaBHEHUS. 2]

43. 3apaua 06 OCTABASIOIIUX IISITHA aBTOMOOUASX. [1]

44. BEcau p — mpocToe 9UCAO, A ¥ b — measle 1 ab:p, To aumbo a:p, Aubo b:p.
1]

45. OcHoBHast TeopeMa apudMeTURY (C AOKA3ATEABCTBOM). [3]

46. KoAn4ecTBO AEAUTEAEN IPOU3BOABHOTO HATYPAABHOIO YUCAA. [1]

47. Manas Teopema Pepma. A\0OKa3aTeABCTBO dYepe3 TabOAUILY YMHOXKEHUS OCTAT-
KOB II0 MOAYAIO. [2]

48. Manass Teopema Pepma. NOKa3aTeABCTBO YEPE3 PACKPACKY BEPIIMH IIpa-
BUABHOI'O P-yTOABHUKA. [3]

49. Manas Teopema Pepma. N\OKA3aTEALCTBO YEPE3 C‘g. [3]

Pa3Hoe

50. IIpocTo#t mpuHIMO 3armKABaHUsI. OIleHKA IIeproAa B 3aAade O IIOCAEAOBA-
TEABHOCTY U3 ITOCAEAHUX YETHIPEX 1P KBAAPATOB. [1]

51. CocTaBHOU IPUHIINII 3aIIMKAMBAHUS. 3apada o0 mpe3uaeHTax. OIeHKa Iepu-
opa. [2]

52. VluBapmaHT. 3apada O ceKTopax. [1]

53. MeToa MaTeMaTm4ecKoi WMHAYKIuEU. PopMyampoBKa MmeTopad. llepexoa ot
BCEX IIPEABIAYIIUX K CAEAYIOIIeMY (IpuMmep). [2]

54. Bapava 0 IPSIMBIX ¥ OKPY>KHOCTSX, AEASIIINX IIAOCKOCTH (AOKA3aTEABCTBO
II0 MHAYKIWY). [1]

55. Bapaua o Habope u3 k rmpek (AOKa3aTEABCTBO IIO MHAYKIWH). [2]

56. HepasercTso Bepryaau. [2]

57. CBoiicTBa YMCAOBBIX HEPABEHCTB. [1]

Cepun Ha 3a4éT. 27 uions
Cepusa A Ha 3+.

1. Ha AmcKoTeKe Ilepea MOCAEAHWM TAHIIEM Ka’KAasli A€BOYKA TAHIIEBAAA POBHO
C ABYMs MaAbuMKaM¥ (HampuMep, AawHa TaHieBaAa ¢ Pepeit u Némeit). Kakabrit
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MaABYMK TAHIIEBAA POBHO C ABYMS A€BOYKAMU. \OKA’KUTE, YTO MOKHO PA3AEAUTH
AeTel Ha Iaphbl AAS IIOCAEAHETO MEAAEHHOTO TAaHIIA TaK, YTOOBI B KaXXAOQW IIape
MaABIMK C AEBOYKON y>Ke TaHIIEBAAM AO ITOTO.

2. N\OKa>KUTe, YTO IIPEATIOCAEAHSIS UG pPa CTEIEHN TPOMKM BCETAA YETHA.

3. AOKa>xuTe, 9TO CyMMa ABYX MEAVAH TPEYTOABHUKA OOABIIIE ITIOAYCYMMEL ABYX
CTOPOH, K KOTOPBIM 3TV MEAUAHBI IIPOBEAEHEI.

4. Kakoe 9mCAO0 MOKHO IpmbaBmTb K umcay (n? — 1)190. (m? 4 1)1 47065
DE3YABTAT AEAMACST Ha N7

Cepus B Ha 3+.

1. Aora>kuTe, 9TO CyMMa AAUH AMATOHAAEN BBIIYKAOTO IATAYTOABHUKA OOABIIIE
IIeprMeTpa.

2. N\okaszaTb, 4TO AASI AFODOOTO HATYPAABHOTO N BEPHO PAaBEHCTBO:
12—-224+32 -4+ ... —(2n)!=-—m-2n+1).

3. Imeercs 17 ameAbCHHOB, KOTOPBIE HAAO PA3A0KUTh B TPU Ba3bl TaK, YTOOEI
B IIepPBO# OBIA XOTs O6bI 1 alleABCHH, BO BTOPOM — XOTS OBI 2, B TPeThel — XOTs OBI
3. CROABKUMU CIIOCODAMM 3TO MOXXKHO CAEAATH?

4. Erop paboTaeT neToM B Kade. 3a KaXKABIN Jac emy IAATIAT 10 p. ¥ BBICIUTHI-
BAlOT 2 P. 32 KaXKAYI0 pa3buTyro TapeAKy. Ha mpomrealneir Hepeae OH 3apaboTan
180 p. OnpeaeanTe, CKOABKO YacOB OH MOT PaboTaTh ¥ CKOABKO TAPEAOK IIPU 3TOM
OH MOT Pa3buThb, ECAM M3BECTHO, YTO OH paboraeT He 6bonee 3 9 B AE€HB?

Cepusa C Ha 3+.

1. AokasaTpb, 9TO AAS AIOOOTO HATYPAABHOI'O L. BEPHO PAaBEHCTBO:

n-(n+1)>2

13+23+...+n3=< 5

2. N\OKa>XUTe, 9TO CyMMa AAWH AMATOHAAEN BHIITYKAOTO ISATUYTOABHUKA MEHbBIIIE
YABOEHHOTO IIEPUMETPA.

3. A\ oKa>kuTe, YTO AASI KaXKAOTO d, He AEASIIIETOCS Ha IIPOCTOE P, HAaAETCS TaKoe
rienoe k, uTo ak — 1 AeamTcs Ha Pp.

4. CymectByeT Au rpad Ha 10 BepiIMHAX, ¥ KOTOPOr'O HAMAETCSI ABA OCTOBHBIX
AEpeBa, He uMeroImx obuux pebep?

Cepus D Ha 3+.

1. AokazaTb, 9TO AAsT ATOOOT0 HATYPAABHOTO T BEPHO PaBEHCTBO:
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1-242-543-8+...4n-B3n—1)=n?-(n+1).

2. B pannwii tpeyroabHuK ABC BoummuTe paBHOOEeAPEHHBIN TPeyroAbHUK MNK
C AQHHOU BBICOTOHM h Tak, uTobnl ero ocuoBanme MN 6nIn0 mapaanreabHo AC, a
touka K aexxana Ha AC.

3. BepHo Au mpu AIOOBIX HATYPAABHBIX A, b u ¢ paBeHcTBO: (a,b,c) - [a,b,c] =
abc?

4. \OKa>XuTe, YTO B CBSI3HOM Ir'pade MOXKHO BHIOPOCUTL OAHY BEPIINHY BMECTE
C BBIXOASIIIMMY 13 He€ peébpamu Tak, YTOOBI CBSISHOCTH HE HAPYIIMAACH.

Cepus E na 3+.

1. AokazaTp, YTO IIpX BCEX HATYPAABHBEIX N > | BepHO HepaBeHCcTBO: 2™+ 1 < 3™.

2. Nauwl aABe Touku A m B. HaliauTe reoMeTpmyeckoe MeCTO OCHOBAHUI IIEp-
TIEHAUKYASIPOB, OIIYIIIEHHBIX M3 TOYKMU A Ha BCEBO3MOKHBIE ITPSIMbBIE, TTPOXOASIITNIE
Jepe3 TOUKY B.

3. Herotopoe uucao peamtcs Ha 18, HO He AeAuTcs HE Ha 4, HE Ha 27/. \OKa>ku-
Te, YTO Y 3TOr0 YMCAA AEAUTEAEN, HE AEASIINXCS Ha 6, B ABa pasa boabIle, yeMm
AEAUTENEH, AEASITUXCST Ha 6.

4. V13 IpOBOAOKHM CAEAAH KapKac Kybuka. ABoe UT'PAilOT B UTPY, A€AAST XOALI IO
odepeAHr. 3a XOA MOYKHO pa3pe3aTh A0boe pebpo Kapkaca. [IpourpuIBaeT TOT, IIOCAE
YBETO XOAA KyOMK pasBaAuTcs. KTO BHIUT'DAET IPY IPABUABHOM Urpe?

Cepus F Ha 3+.

1. Aora>kuTe, 9YTO B TPEYTOABHUKE CO CTOPOHAMY d, b, C MeAMaHa M, IIPOBEAEH-

a+b—c
Hasi K CTOPOHE C, VAOBAETBOPSIET HEPABEHCTBY M. > -

2. CROABKUMU CIIOCOHaMU MOXKHO AAS (POTOrpadUPOBAHUS IIOCTABUTE B PsA 10
4enOBeK B benblx pyTbonKax u O wenoBeK B UYEPHBIX QyTOOAKAX, YTOOBI HUKAKUE
ABa YeAOBeKA B YEPHBIX (pyTOOAKAX HE CTOSAAM PSIAOM?

3. HazoBéM 4mcAO 3a6a8HBIM, ECAN OHO IPEACTABMMO B BUAE M - (N + 3) mpm
KaKOM-TO HaTypaAbHOM M. CKOABKO CYIIECTBYET 3a6a6HbLT IUCEA, Y KOTOPHIX POB-
HO
4 pneamTensi?

4. Ha pocke HammcaHo 9ucAo 1. Ka>XABIM XOAOM YMCAO T Ha AOCKE CTHUPAETCS,

¥ BMECTO HETrO 3alMCHIBAETCS MAM SN, mAu N + 4. MoxeT Au Ha AOCKE OKa3aThCs
20147

Cepus A Ha 4.
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1. PaccmoTpuM Bce 0OBIKHOBEHHBIE APOOM C yucAuTeAeM 1 m AIOOBIM HATypPaAb-
HBIM 3HaMeHaTEAEM (%, %, }U .. ) A oKa>xuTe, 94TO AAS AF060T0 N > 2 eAMHUITY MOXK-

HO IIPEACTABUTDH B BUAE CYMMBI Tl PA3AKMYHBEIX APOb6ell TaKOro BUAA.

2. Hasttu I'MT Touek M Ha IIAOCKOCTH, CyMMa PACCTOSTHHMA OT KOTOPHIX A0 ABYX
33 AAHHBIX IIPSIMBIX PaBHA 3apAaHHOMY h.

3. AokaxxuTe, 4TO cpear 51 1enoro umcaa HaMAYTCSA ABa, KBAAPATHEI KOTOPBIX
AAIOT OAMHAKOBEIE OCTATKY IIpu AeaeHuy Ha 100.

4. HazoBéM pebpo HYIHCHBILM, ECAY TIPU ETO YAAAEHUN I'Pad TEPsIET CBI3HOCTDL. B
rpade G poBHO ABa HYIHCHHIT pPebpa. AOKaKUTe, YTO MOKHO AODABUTH €II€ OAHO
pebpo B rpad G Tak, YTOOBI HYyoH+CHHIT PEOEP HE OCTANOCE.

Cepusa B Ha 4.

1. BuccexkTpucsr yraos A, B u C Beimykaoro weTsipéxyroabHuKa ABCD mepece-
KaioTcsa B opHOM Touke. Ayum AB m DC mepecekarorcss B Touke E, a ayuum BC u
AD B Touke F. \oOKa>kuTe, 9YTO y HEBBIIYKAOTO YeThIpExyroabuuKa AECF cyMmbl
AAVH IIPOTHBOIIOAOKHBIX CTOPOH PaBHBEI.

2. [IpupymaiiTe 3apa9y, MOAEAMPYIOUIYIO PAaBEHCTBO:
c.cmycl-em e =2m.C

. ¥ AOKa>XUTE €ro, PElIMB 33aAady ABYMS crrocobamu.

3. Ha pocke Hammcazo umcao 102%™, ABoe mrparoT B Takymo WIpy: CBOMM XOAOM
MO>XHO AMOO PaA3AOKUTL AI0O0€ YMCAO Ha ABa OOABIIUX €AMHUITEI COMHOMKUTEAS
U BBIINCATHL WX HA AOCKY, CTEPEB C AOCKM MCXOAHOEe, AMOO HAaliTM Ha AOCKE ABA
COBIIQAQIONINX YMCAA W CTEPETH C AOCKM OAHO M3 HuX MAM oba. KTo He mMoxeT
CAEAATH XOA — MPOUTPHIBAET. KTO BEIMI'DAET IPU IPABUABLHOMN UIrpe?

4. \oxa>xute, 4To cymecTByeT 100-3HaYHOE HATYPAABHOE YMCAO, 3aIIXCEIBAEMOE
TOABKO €AMHUIIAMY ¥ ABOMKaMu u Aeasmeecs Ha 2'%.

Cepusa C Ha 4.

1. Bayrpu npamoyroabauka ABCD Bribpansr Touku K u M. Kaxxpas u3 HuX
COeAMHEHA CO BCEMM BepIIMHAMU. AOKA’KUTE, YTO IIAOUIAAY 3aKPAIIEHHONW M 3a-
IITPUXOBAHHOMN YaCTEM PaBHBIL.
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2. AASI IIEABIX M ¥ N BBIIOAHSIETCSI PaBEHCTBO: (M, n) + [m,n] = m + n. Aoka-
JKUTE, 4TO AMOO M AEAUTCS Ha T, AMOO T AEAUTCS Ha M.

3. EcTb Tpm mporpaMMHI.

ITepsas 1o daiiny ¢ uucaamu X u Y co3paér daiin ¢ uucaamu X+ 1 Y + 1.

.. . X
Bmopasa o daitay ¢ 4ETHBIME YmcAaMU X U Y CO3pAET aiin ¢ YUCAAMU > u

Tpemwvsa 1o AByM datinam ¢ yucaamu X, Y u Y, Z co3paéTr daiin ¢ 9ucramMu X,

NNl <

Bce cTaprie dpaiiabl coxpaHsioTcs. VicxoaHo ecThb daita ¢ yncaamu 5 u 19. Mo>xHO
A¥ C TIOMOIIBIO 9TUX IPOTPAMM HOAYYUTE daita ¢ uucaramu 1 m 20147

4. N\OKa>kuTe, UTO IIPKX HEKOTOPOM HATYPAABHOM T BBIIOAHSIETCS HEPAaBEHCTBO

1 n

Cepusa D Ha 4.

1. CroabKEMHU CITOCOOAMU MOKHO AAST POTOrpadpMpPOBAHUS IOCTABUTL B PSIA D
ITKOABHUKOB B b6enbIx dpyTborkax u 10 IIKOABHMKOB B YEPHEIX (PyTOOAKAX TaK,
4TOOBI HUKAKUE TPU ITKOABHUKA B UEPHBEIX (PyTOOAKAX HE CTOSIAU PAAOM?

2. Tourka A AeXUT Ha OKPY>XHOCTH. HaliauTe reoMeTpryecKoe MecTo Touek M
TaKUX, 9YTO OTPE30K AM AEAMTCH 3TOM OKPY’>KHOCTBIO IIOIIOAAM.

3. B rarepp mprexano N ITKOABHUKOB, HEKOTOPBIE M3 KOTOPBIX APYy>XaT. B mep-
BBIA A€HB APTYypP ANEKCAHAPOBHY Pa3paA KA’KAOMY M3 IMTKOABHUKOB (QYTOOAKY
opHOTO m3 10 IIBETOB TaK, YTO AIOOBIE ABa APYyra IIOAYYHAK (PYTOOAKM pasHBIX
11BeToB. B mocaepnuit petbr Mapus AaeKcaHAPOBHA pPa3pana Ka*KAOMY U3 ITKOAb-
HUKOB PY4YKY OAHOrO m3 10 IIBETOB Tak, YTO AIOOBIE ABa ITKOABHUKA, KOTOPBIE HE
APY>KaT, IOAYYUAY PYYKM PA3HBIX IIBETOB. MI3BECTHO, UTO 3a CMEHY HUKTO HE IIO-
APYyXuAcs. AokaykuTe, 4o N < 100.
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4. Ha3z0BéM HaTypaAbHOE YHCAO N Y006HbM, ecar N2 + 1 aeamrces Ha 1000007.
AokrarxuTe, 9To cpepau yucea 1,2, ..., 1000000 yéTHOE YNCAO YOOOHBIT.

Cepus A Ha 5-.

1. Tourka C — cepepuna orpe3ka AB . Ha mpou3BoAbHOM AYyUe, IPOBEAEHHOM U3
rouku C u He aexameM Ha npsMmoit AB | Beibparsr Tpu Touku P, M u QQ Tak, 4To
PM = MQ . Aokaxwure, aro AP +BQ > 2CM.

2. B xaeTku TabaunIlsl pasMepoM 9 X 9 paccTaBUAM BCE HATYPAABHBIE YUCAA OT |
20 81. BEIUMCAMAY IIPOM3BEAECHUS YKUCEA B Ka*KAOM CTPOKE TAOAMIIBI ¥ IIOAYYIUAL
HabOp U3 AEBSATU YMCEA. 3aTEM BHIYMCAUAY IIPOM3BEAECHUS YKUCEA B KaXKAOM CTOAD-
11e TaOAMITEI ¥ TAKIKE IMOAYYUAM HAOOp U3 AEBATH UUCEA. MOTAUM AU IIOAYUEHHBIE
HAaOOPBI 0KA3aTHCSA OAMHAKOBLIMU?

3. Ha aocke Hammcambl umcaa 1,2,...,100. Kaxxayio MEHYTY ABa dYHCAA a,b
3aMEHSIOT Ha OAHO 4ucAO0 ab + a + b. Kakoe uucao 6yaeT HammcaHO Ha AOCKE B
caMoM KOHIIEe?

4. Ha maxmaTHO# pocKe 8 X 8 paccTaBAeHO HAaUOOABIIEE BO3MOYKHOE YUCAO CAO-
HOB TaK, YTO HUKAKWE ABAa CAOHA HE YTPOXKAIOT APYT APYry. AoKa3aTb, YTO YUCAO
BCEX TAKUX PACCTAHOBOK €CTH TOYHBIA KBaApPAT.

Cepus B Ha 5-.

1. CKOABKO pelleHuit B HaTypaAbHBIX HEUSTHEIX IUCAAX A0 90 IMeeT ypaBHEHME
a+b+c+d=100

2. HaitTu Bce meable urcaa N 1 m Takue, 370 N°—1001m = 2013 # m3—1001n =
2015.

3. B cTpane HEKOTOpPHIE IIaphl I'OPOAOB COEAMHEHBI AOPOTaMM, KOTOPLIE HE IIe-
PEeCeKaroTCss BHE I'OPOAOB. B Ka’KAOM IOpOA€ YCTAaHOBAEHA TabAMYKa, Ha KOTOPOH
yKa3aHa MWHUMAAbHAS AAWHA MAapIIPYTa, BEIXOASIIETO M3 3TOTO I'OPOAA M IIPO-
XOASIIIIETO TI0 BCEM OCTAABHBIM TOPOAAM CTPAHBI (MapIIPYT MOMKET IIPOXOAUTH IIO
HEKOTOPBIM ropoaaM 60AbIlle OAHOTO pa3a U He 00s3aH BO3BPAIATHCS B UCXOAHBIN
ropoa). Aoka>kuTe, 4TO AIOOBIE ABa UMCAA Ha TabAWYKAX OTAMYAIOTCS He Hoaee,
YeM B IIOATOPA pasa.

4. B tpeyroanrauke ABC Touka [5 - IIeHTp BHEBIMCAHHOM OKPY>KHOCTH, KaCako-
meticss cropoubl BC. Aokaxkute, uro BC < Ala.

Cepusa C Ha 5-.

1. AaH yroa m Touka BHyTpu Hero. [IpoBepanTe Yepe3 3Ty TOUKY IPSAMYIO, OTCe-
KAIOIIYI0 OT HET'O TPEYTOABHUK HAWMEHBIIEN IINAOIIAAMN.

2. Pemmuth ypaBHEHUE 3X + 5y + 3z = 61 B IIEABIX YUCAAX.
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3 0<ag<a;<..<ap,<]1. Noraxkure, uro 1—(1—a;)(1—az)...(1—an) > a,.
4. CKOABKO peleHuit mMmeeT ypaBHeHme a + b+ c + d + e = 100 B 4€THBIX
HATYpPaABbHBIX YMCAAX He MeHbIne 107

Ha 5. 27 miona

1. (5) Ka>kayro CTOPOHY BBIIYKAOTO YeThIpéxyroabruka ABCD mpoprmam Ha e€
AAVHY IO 9acoBOX cTpeake. IToayumacsa kBappar. Aokaxkure, uro ABCD - Toxxe
KBaApar.

2. (5) IIycte O - meHTp ommcaHHOM OKPYy>XHOCTH TpeyroabHuKa ABC. Ha cropo-
Hax AB u BC Beibpans! Toukz M u N coorBeTcTBeHHO, mpriém 2/MON = ZAOC.
Aoka>xuTe, 9To mepuMeTp TpeyroabHrnka M BN He Menbite cTroporsl AC.

3. (54) Ha mnockocTr OTMEUEHEl d TOYEK U U3 KaXKAOM TOPYUT IO b XBOCTUKOB.
UrpatoT ABoe. 3a OAMH XOA UT'POK COEAMHSIET ABa XBOCTWKA AWHUEHN, He Iepece-
KaIOIIEY Y K€ IIPOBEAECHHBIX AMHUY, CTAaBAT HA HEY TOYKY U BBIIIYCKAET U3 ITOU
TOYKM ABa XBOCTHMKA IIO0 Pa3HbIE€ CTOPOHLI OT AMHUMK. J\OKA’>KUTE, YTO HE3aBUCUMO
OT AEHCTBUI MTI'POKOB, MT'PA 3aKOHYUTCS Yepe3 d + b — 2 XOA0B.

4. (5+) B BrImykAOM N-yroabHuKe npoBeau 2kn + 1 AmaroHaab. N\OKa>XKWTe,
YTO MOXXHO BBIOpaTh 2k + 1 AmaroHaael, COCTaBASIOIIMX HECAMOIIEPECEKAIOIIYIOCS
AOMAHYIO.

5. (5) AASI IPOCTHIX YUCEA P, (, T ¥ HATYPAABHOTO YUCAA N BHIIOAHEHO DaBEH-
cTBo p" + q" = ™. Noraxkute, 4TO pqr:(p + q + v)n.
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