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[OAT'OTOBUTEJIBHBIE KYPCBI ITO MATEMATHUKE
B CYHIL HI'Y
JJ YHAIIIUXCA 9 KITACCOB

Yuebnoe nocobue

Wznanue BTOpoe, NCIIPABICHHOE

ITox penakuueii A. A. Hukutuna, A. C. MapkoBuueBa

Pernensent
K.(.-M.H., noriedT M. I'. [lamenko

© HoBocnbupckwmii rocyaapcTBEHHBIH
yHuBepcutet, 2010

© CYHII HI'Y, 2010

© Xpamuos /. I'., Kyknuna I'. 5.,
Asmromenko A. 10., 2010

HoBocubupck
2010



MoarotoBuTEnbHLIE KypCbl N0 MaTeMaTuke 3

IIpegucaoBue

B HoBocubupckoM rocyaapcTBeHHOM yHHBepcuTere u Crienuanu-
3UpPOBAaHHOM Yy4eOHO-HaydyHOM IeHTpe HI'Y HakoruieH 3HaYuTeIhHBIN
OTIBIT OBY30BCKOM pabOTHI cO MIKOJIEHUKaMU. B TedeHne MHOTHX [ecs-
tunetuii npenoxasareaqu HI'Y y4acTBYHOT B NpPOBEACHUM OJIMMIINAN
pa3HOTO YPOBHS; YCIEUTHO pabOTar0T IMOATOTOBUTENBHBIC KYpPCHI IS
Oynyux aOMTYpHUEHTOB M 3a09HAs IITKOJIA; €KEroAHO mpoBoauTcs Jlet-
His (PU3HKO-MaTeMaTHUeCKasi [IKOJa, Yepe3 KOTOPYIO OCYHICCTBISETCS
Habop yuamuxcs B8 CYHL HI'Y; npoxoasar JlerHue mkoinsl FOHBIX mpo-
rPaMMHUCTOB; BeayTcs (aKyJIbTaTHBHBIE W KPYKKOBBIE 3aHATHS B A
mkon HoBocuOmpcka. Bonee mecsatw neT Ha3ajg B OTBET Ha 3ampOCHI
y4alluxcst U poauTeNe Ha MOArOTOBUTENbHBIX Kypcax HI'Y mpucrynu-
T K 3aHATHSM 10 MaTeMaTHKe, (PU3MKe ¥ XMMHH CO IIKOILHUKAMU Jie-
BATHIX KJIACCOB, JkeNaomumMu mocTymuts B CYHI HI'Y.

[Ipennaraemoe y4eOHOe mocoOue B ONpeAeNeHHONH Mepe OTpakaeT
OMBIT 3aHATUU MO MaTeMaTHUKE Ha MOATOTOBHUTENbHBIX Kypcax CYHI]
HI'Y u BrimouaeT B ceOst TEMBI M 3aJ1a4H, KOTOPHIE MOTYT OBITH YCIIOBHO
pa3HECEHBI Ha TPU pa3jena:

— yray0OieHne IKOJIBHOTO Kypca;

— (aKyIbTaTHBHBIN MaTEepPHAI;

— OJINMITMAJHBIC 3a/1a4d HAYaJIbHOTO YPOBHSI.

YyeOHOE MocoOHe pacCUMTaHO Ha y4alllUXCs IEBATHIX KJIAcCOB 00-
1e00pa30BaTENbHBIX MIKOJ, KENAIONINX PACIIUPUTh U YIIIyOUTh CBOM
3HAHUSA ¥ YMEHHS 110 MaTeMaTHKe C IeNIbI0 POJIOIDKUTH CBOE 00ydeHne
B CTapIIMX KJaccax Ha YPOBHE BBIIIE CPEeIHEro, OyJIb TO CaMOCTOSTENb-
Has paboTa uinH yueba B mpoQUIBHBIX KJlaccax U IIKOJaX.

[Ipennaraemoe yueOHOe mMocoOWe SBISETCS TPONOIDKCHHEM U yT-
nMyONeHneM MEepBOr0 H3JaHUS MaTepHaloB IMOATOTOBUTEIBHBIX KYypCOB
o matemaruke B CYHI| HI'Y st yuamumxcs neBAThIX KiaccoB. J{o0aB-
JIEHBl KPaTKHUE TE3UCHl TEOPETHUUECKOrO0 MaTepualia B TEKCTaX 3aHITHH,
I7Ie 5TO HaM ITOKAa3ajloCh HEOOXOMUMBIM, a TaKKe KOJIUYECTBO TpeIyia-
raeMbIX 3a/ad CTaJO0 CYIIECTBEHHO OOJbIlle — KaK B CaMHUX KIIACCHBIX
3aHATHUSX, TAK U B TOMAIIHUX 33aJaHUSX.

Bonpmas yacTe mpeiaraeMeix 3ajad 3adMMCTBOBAHA W3 IPHUBEACH-
HOTO B TOCOOMH CHHCKa JUTEpaTyphl, HO €CTh U HEMaJ0 aBTOPCKHUX,
npuHaexamux nepy . I'. Xpamiosa, 3amau, mnpeuaraBmuxcs Ha
Bcecnbupckoit onuMmuane mkoiIpHUKOB, B JleTHed mkone CYHI] HI'Y
U APYyTUX OJUMIMAAaX TAaKOro ypoBHSA. YacTh MCHOJB3YEMBIX 3aJaHUN
B3ATa M3 TocoOmii 3aouHol (U3MKO-MATEeMATHYECKOH ILIKOJIBI TPH
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CVYHI[ HI'Y mpommbix JieT, aBTopaM M pa3padOTYMKaM KOTOPBIX MBI
BBIpaKaeM HCKPEHHIOIO OJ1aro1apHoCTb.

B pesymbrare mopaboTky mocodue okaspIBacTest O0s1ee MOJIC3HBIM TS CHC-
TEMBI JIOTIOJIHUTEIFHOTO O0Opa30BaHMs TEX, KTO CTPEMHUTCS K KAauyeCTBEHHOMY
OBJIAZICHUIO MaTeMaTUYECKUMH 3HAHUSMH JIOTIOTHUTESBHO K IIKOJIBHOMY KYpCY.

[Tocobue MokeT OBITh HHTEPECHBIM H IS TEX, KTO YK€ OTpeIeIHI-
C B CBOMX YBJICYEHHUSIX, U IS TeX, KTO €IIe TOJbKO COOHMpaeTcs 3TO
cAenarb. YUYEHUKH, POJIUTENH, YUUTEIS HMMEIOT BO3MOXHOCTH HITH
Janbliie Mo NpeaiaraéMbIM KOHCIIEKTaM, UCIIOJIb3YsI OIBIT, HAKOIIJICHHBIH
Ooyee mecaTu JeT B paboTe ¢ COTHAMH HIKOJIFHUKOB, KOTOPBIE YCIEITHO
MPOIIN JTaHHBIE KYPCHl U MPOJOJDKATN W/WIINA MPOJOJIKAOT YCIICITHOS
oOyuenue B Crnernumanm3upoBaHHOM ydeOHO-HaydHoM IieHTpe HI'Y, B
HoBocnbupckom rocy1apcTBEHHOM YHUBEPCHUTETE U TaK Jajiee.

JlaHHBIN Kypc, ¢ OJHOW CTOPOHBI, MOXET OBITh HCIIONB30BaH IS
CaMOCTOSITEIBHBIX 3aHATHUH, C IPYTO CTOPOHBI, ITpH padoTe B Kiacce OH
MOJKET TIOMOYb MTOATOTOBUTH MEIIIICHHE PeOAT K KaueCTBEHHOMY BOC-
MPUSATHIO TOTO 00beMa 3HAHWI U TAKOTO CTHJIS MPETOaBaHUsI, KOTOPEIE
WX JKIYT B cioydyae mocTymieHus B CrHeluaau3upoBaHHBIA y4eOHO-
Hayunbiid neHTp HI'Y. TlogOopka 3amad ocymiecTBiieHa MpenoaBaTels-
mu Crienmnaan3upoBaHHOTO ydeOHOo-Hay9HOTO TeHTpa HI'Y, kenarormm-
MH BHJICTh CBOWX BHOBBH MPHUXOISAIINX YYCHUKOB 3HAIOIIMMU, YMEIOIIH-
MU ¥ TIOHUMAIOIIVMH Ba)KHBIE MaTeMaTHdecKue (akThl U MOHATHUS, TOTO-
BBIMU CIIYLIaTh U CJBIILIATE MATEMATUUECKUE PACCYKICHHUS.

[Iporecc ycBoeHHS HOBBIX MaTeMaTHUYECKUX UAEH MM METOJIOB, KaK
MpaBwiio, TpeOyeT BPEeMEHH Ui O3HAKOMIICHUS, MPUBBIKAHUS, OCO3HA-
HUA U BKJIIOYEHHUS ATOTO HOBOTO B €KEIHEBHBIC ACHCTBUS U YMCTBEHHBIC
YCUJIMS IO pelIeHUI0 3a1ad. biarogaps onpeneneHHON mociaenoBaTesb-
HOCTH TOJO0OpaHHBIX 3aJad MOKHO MOCTENECHHO MPOJBUTaThCA IO CTY-
IeHbKaM HEKOTOpOi BOOOpakaeMOW BHHTOBOH JIECEHKH, 3HAKOMSICH C
HOBOM HJieei, 3aTeM uepe3 HEKOTOPOoe BpeMs, y3HaBas €€ B HOBOH 3ajaue
1, HAKOHELl, TPUMEHSSI ee CaMOMy Ha OJTHOM 3 CJICIYIOIINX ATAIioB padOThI.

Xodyetcst HafesThCA, YTO NMOCOOUE MOMOXKET BCEM, KTO K 3TOMY CTpe-
MUTCS, CTaTh 00JIee YBEPEHHBIM B CBOMX MaTEeMaTHYECKUX 3HAHUSIX U yMe-
HUSIX, 00JIee CIIOCOOHBIM K PEIICHUIO0 HEOOBIUHBIX Y HECTAHIAPTHBIX 3a/1a4.

3amaun moAOUpaTUCh Ha CBOW «BKYC», MBI OYJIEeM pajibl, €CIIH OHU
BaM TOX€E MOHPABATCA.

[IpoOyiiTe, HacHaXaiTech, a gajee — MoMOMpalTe cede HOBHIC 3a-
JAaHUS y’KE CAMOCTOSTEIHHO!

Kenaem ycnexon!
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3augarue 1.
BBoaHoe

1. Boo6paszum, ato 3emuoi Illap oOTAHYT MO dKBaTOpPy OOpydeM U
4TO MOJOOHBIM K€ 00pa3oM OOTSHYT M alleNIbCHH MO ero OOJBIIOMY Kpy-
ry. Jlanee, BooOpa3uM, 4TO OKPYKHOCTh KaXXJIOTO 00pyda YIJIWHHUIACH
Ha 1 M. Torna, pazymeercsi, 0Opydr OTCTaHYT OT MTOBEPXHOCTH TeIN, KO-
TOpBIC OHU PaHbBIIIE CTITUBAIU, U 00pa3yercs HEKOTOpHIA 3a3op. Crpa-
IIUBACTCS, B KAKOM CIIydae 3TOT 3a30p OyneT OonbIie?

2. YUaCTHUKH 3acefaHus OOMEHSUIHCh PYKOTOXATHAMH, M KTO-TO
MOJICYMUTAN, YTO BCErO PyKOMOXKaTuil Obu1o 66. CKOJBKO YEIIOBEK SIBU-
J0Ch Ha 3acenanue?

3. C noMoIIbI0 MUPKYIIS U TUHEWKH Pa3IeNIuTh OTPE30K HA TPH PaB-
HBIE YaCTH.

4. Ilokazatp, 4TO B JIIOOOW BBIMYKJIBIH YETHIPEXYTOJIBHUK MOYKHO
BITUCATh MapaIeIOTPAMM.

5. CKOJIBKO CYIIECTBYET BCETO TPEX3HAYHBIX THCEI?

6. Peminth HEpaBEHCTBO M OTMETHTH TIPOMEKYTKH Ha YHUCIIOBON OCH:

x-(x+1)

——2>0
(x—l)-(2x—3)
7. Pa3HOCTh ABYX WENBIX YHCEN YMHOXIIN Ha WX TPOU3BEICHUE.
Morzo nu noixy4uutses yucio 20057
8. ITo nepeBy mon3eT ryceHuna. 3a IeHb OHAa MOJHUMAETCS Ha 6 M, a
3a HOYb — CITyCKaeTcst Ha 4 M. 3a CKOJIBKO JIHEH OHa JIOTOI3ET 10 BEepIlH-
HBI, €CJTH BBICOTA JepeBa 14 m?

Jomawmnee 3adanue 1

1. YOpocTuTs BeIpaxKeHHeE:
( 6a 2 4 j a’* +4b*

2 7t - 12 2
a —4b" 2b—a a+2b) \a”—4b

2. Ha oBomiHo#i 6a3e uMeIncsi KppKOBHHUK, BIaKHOCTh KOTOPOTO CO-
ctaBysana 99 %. 3a BpeMs XxpaHeHHs BIaXKHOCTh cTana 98 %. Ha ckonpko
MPOLEHTOB YMEHBIIMIACh Macca KPbIKOBHUKA?

3. [Ipsmas MN mnpoBeneHa depe3 TOUKY MEpecedeHus: quaroHajiei
Tpalneuuy napajulesibHO ee ocHoBaHusAM. Halitu MN , ecnu ocHOBaHUSA
paBubl a@ U b .

4. MMoctpouts rpaduku GyHKIUH:
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a)y=|x|+|x—1; 6)y=”|x|—1|—1‘.

5. Pa3ioKuTh Ha MHOKHUTENM BhIpaxkenue: n' +n’ +1.

6. CyMMy OBYX LEJBIX YHMCEI YMHOXWIM Ha WX IPOU3BEACHUE.
Mormno 11 nosmyuutbes uyucio 20077

3auarue 2.

I'paduKkH H3BECTHBIX QYHKUHH,
npeobpasoBaHue rpadHKOB.

I'padpuxu pyHRIHH, cOmepKAIIHX 3HAK MOAYAS.
MHoOzKeCTBa TO4YeK Ha KOOPAHHATHOH IIAOCKOCTH

Hy>HO yMeTb CTpOUTB:

1. I'paduk nuHEHHOW QYHKITHH.
2. I'paduk rutiepOOIHL.

3. I'paduk mapaGobL.

4. IIpeoOpazoBaHus TpaduKOB.
5. I'paduku ¢ MomynsImMu.

3aoauu
1. IMocTpouts rpaduku QyHKIHIHA:
> y:%(x+1)2+2,
3
% —
> y=2x-1-1,
> y=[2fx-1]-1

> y= +1,
4 1

B

B

> y=p(x-1) -2

> y= +1

x—1

2. Iloctpoiite rpaduk GyHKIAA: Y = |1 - 2x|.

2

3. [octpoiite rpaduk QyHKIUH: Y = \/(x + 1)2 + \/(x - 1)

4. Iloctpoiite rpaduk GyHKIHHA: Y = ‘xz +2x— 8‘ .

5. Ioctpoiite rpaduk GyHKIUHA: y = H||x| - 1| - 1‘ - 1‘ .

6. N300pa3ute MHOKECTBO TOYEK HA TUIOCKOCTU, KOOPAMHATHI KOTO-
PBHIX YIOBIETBOPSIOT COOTHOIIECHUIO: |x| + | y| =1.

7. 300pasnte MHOKECTBO TOYEK Ha IUTOCKOCTH, KOOPIAMHATHI KOTO-
PBIX YJIOBIETBOPSIIOT COOTHOILIEHUIO: (|x + y| - 1) . (|x - y| - 1) =0.

Jlomawmnee 3aoanue 2

1. M300pa3uth MHOXKECTBO TOYEK Ha IIOCKOCTH: | X+ y|=1.

2. IMoctpouts rpaduk pyakmum: y =|2x —1|+]|x|+]|2x+1].

3. Y3 Momoka »UpPHOCTHIO 5 % AenmatoT TBOPOT KHUPHOCTHIO 15,5 %,
IIPU 3TOM OCTaeTCs ChIBOpPOTKa kHupHOCTHIO 0,5 %. Omnpenenurts, CKOIb-
KO TBOpOTra nojy4aercst u3 1 T MoJioka.

999
4. OnpenenuTh, Kako# mudpoit 3akanunBaetcs uncio 9999° |

5. Pa3noxuTh Ha MHOKUTENH BBIPAKCHUE: x +x*+1.
6. B psa Beinucansl yucia ot 1 1o 10. MoxkHO 1 paccTaBUTh MEX-
Iy HAMHY 3HaKA « +» ¥ « — » TaK, 4TOOBI B pe3ybTate noayauics 07

3anarue 3.
Npuumun Jupuxae. Hagaaso

Ecnu useecmuo, umo 6 k knemkax cuoum (k+ 1) KpPOIUK, mo cyue-

cmeyem Kiemkd, 8 KOmopou cuoum He meHee 08yX KpOIUKOS.

1. B memike yrexar Mapuky JABYX pa3HBIX IIBETOB: YEPHOTO U OeIo-
ro. Kakoe HanMeHbIIlee YMCII0 MApUKOB HY>KHO BEIHYTh U3 MEIIIKa BCIe-
Y0, YTOOBI CPEM HUX 3aBEIOMO OKa3aJIMCh JIBa IIIApUKa OJTHOTO I[BETa?

2. B marasuH npuBe3nu 25 SIUKOB ¢ SI0JOKaMU TPEX COPTOB, MPH-
YeM B KKIOM SIIIUKE JIEXKaTH SOJOKH KaKOro-TO OJHOTO copTa. MOXHO
JIM HalTH 9 SIIUKOB ¢ S0JI0KaMH OJTHOTO copTa’?

3. B kopoOke nexar nserHble kKapangamu: 10 KpacHbIX, 8 CHHHX,
8 3eneHbIX, 4 xenThix. B TemHOTE OepeM M3 KOpoOKH kapaHnammu. Kakoe
HaWMEHBIIIEE KOJMYECTBO KapaHIaIled HaJo B3ATh, YTOOBI Cpea HUX
3aBeJIOMO OBLIO HE MEHBIIIE YeThIpEX KapaHAallel OJHOro 1BeTa’?

4. B mkone 30 kmaccoB u 1000 ydamuxcs. Jlokaxkute, 4ToO €CTh
KJIacc, B KOTOPOM He MeHee 34-X YUYEHHUKOB.
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5. JlokaxxuTe, 4TO M3 JIOOBIX TPeX LEJBIX YHCET MOXXHO HAWTH 1IBa,
CyMMa KOTOPBIX JeITUTCS Ha JBa.

6. JlokaxkuTe, 9TO Cpemu JIOOBIX MIECTH MEJTBIX YUCET HAMITyTCS 1Ba,
pPa3HOCTh KOTOPBIX JEIUTCS HA 5.

7. [laTHaguaTh ManbunkoB coopanu BMecte 100 opexoB. JJokaxure,
YTO KaKre-TO ABOE M3 HUX COOpaIy OAMHAKOBOE KOJIHMYECTBO OPEXOB.

8. B xBampaT co ctopoHoil 1 M Opocmiin MPOU3BOIBHBIM 00pa3oM
51 Touky. JlokasaTh, 9TO KBampaTHKOM 20x20 cM’ MOYHO HAKPBITh Ka-
KHEC-TO TPU TOYKHU.

[Homawmnee 3a0arnue 3

1. Jlokaxxute, 9yTO B JFOOOW MOMEHT OJHOKPYTOBOTO YEMITHOHATA
(T. e. KaKmas KOMaHJIa CHITPAeT C KKIOW OIWH pa3) HalmyTCs BE KO-
MaH/IbI, CHITPABIINE OJJUHAKOBOE YHUCIIO MaTYCHl.

2. BepHo nm, uTo cpeau irOOBIX 34 pa3HBIX HATYPAIbHBIX YHCEN, HE
npeBocxomsamux 50, Bcerma MOKHO BBIOpaTh J1Ba YHCIa, OAHO U3 KOTO-
PBIX BABOE OOJIBIIE IPYTroro?

3. PerHOYHas 1IeHa KapTodens B CBSI3M ¢ HEHACTHOH ITOTO/I0H MOBHI-
cwitacek Ha 20 %. Yepe3 HexoTOpoe BpeMs IieHa KapTodemnss OHU3HUIIACh
Ha 20 %. Korga kaprodens croni Jemiesiie: 10 NOBBIIICHUS WU MOCTE
CHUKCHHUS IICHBI U Ha CKOJIBKO MPOILIEHTOB?

4. CymMMa 9YeTBIPEX3HAYHOTO YWCIIa M TPEX3HAYHOTO YHCIIa paBHA
7136. Ecnu 3a4epkHyTh JIeByI0 IUGPY MEPBOTO YHCia, TO MOIYYUTCS
BTOopoe. Halitu 311 yucna.

5. PemmTh B HATYpaNbHEIX YNCIaX ypaBHEeHHe: x° — y° =31.

6. B kiacce 33 yueHuka, a cymma ux Bo3pactoB coctapiget 430 Jier.
CrpaBemmuBo v, 9TO HaiiayTcs B kiacce 20 yISHHKOB, CyMMa BO3pac-
TOB KOTOPBIX Oombie 260 net?

3anarue 4.
Hpuauun Aupuxae. [IponosxeHue

1. B Opurane 7 4enoBek W ux cyMMapHBIA Bo3pacT — 332 roxa. Jo-
KaXWTe, YTO U3 HUX MOXKHO BBIOpaTh TPEX UEJIOBEK, CYMMa BO3PacTOB
KOTOpBIX HE MeHbIle 142 ner.

2. lanpl 8 pa3snu4HbIX HATYPaIbHBIX YHCEIN, KaXXI0€ U3 KOTOPHIX HE
oomemie 15. Jlokazath, 4TO cpear UX MOMAPHBIX PA3HOCTEH HAMITYTCS TPH
OJIMHAKOBBIX.
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3. dokaxuTte, uTo u3 00X 10 yrcen MOKXHO BHIOpaTh HECKOJBKO,
cyMMa KOTOpPBIX Aenutcs Ha 10.

4. JlokaxknTe, 9TO HUKaKas MpsMas HE MOXET NepecekaTh BCe TPHU
CTOPOHBI TPEYTOJIbHUKA.

5. Kakoe HanOonpliee 4uCiio KOpOJieH MOXHO MOCTaBHTh Ha IIax-
MAaTHOH JOCKE TakK, YTOOBI OHU HE «OHIM» ApyT npyra?

6. Ha xadrane mromaau 1 pacrosioskeHbl 4 3aruiaThl, IUIOIMIAIL Ka-
KIIOW M3 KOTOPBIX He MeHee 5/8. JlokaxkuTe, YTO Kakue-TO JBE W3 HUX
MUMEIOT OOIIYI0 YacTh IJIOMAAN He MeHee 1/3.

7. Ha opranm3ammorHOM coOpannu Bcepoccuiickoro obimecTBa Ty-
neix 47 generatoB u3 12 peruoHOB BTOPOH JE€Hb MBITAIOTCS PAcCeCThCs
3a KPYIJIBIM CTOJIOM Tak, 9TOOBI Cpelu MOOBIX 15 cuasmux moaps ie-
JIeTaTOB OBLIM IMPECTAaBUTENN BCEX pPermoHOB. CMOTYT JIM OHH 3TO CJlie-
JIaTh U IPUCTYTNUTh, HAKOHEI], K JIeITy?

8. Buytpu npsmoyronpHuKa 19 x 82 pasmemnieHo 160 kBagpaToB
1 x 1. Jloka3zatb, 4TO MOXHO BBIICIUTH KpyT paauyca 1, HEeIUKOM Jexa-
U BHYTPHU NPSIMOYTOJIbHUKA U HE TepeceKalonniica HU ¢ OJHUM U3
9THX KBaJpaToB.

Jomawmnee 3adanue 4

1. Yucma 1, 2, ..., 7 pa30uTH Ha 1Be TPymIbl. JIOKaXKHATE, YTO TPOU3-
BeJICHUE YHCEN XOTsI Obl B OJIHOW U3 TPYIIT MEHbIIE 72.

2. Jlokazatb, 4TO OMCCEKTPUCH! ABYX BHELIHUX M OJHOTO BHYTPEH-
HETO yIJIa TPEYTOJIbHUKA MEPECEKAIOTCS B OAHON TOUKE.

3. INoctpouts rpaduk GyHKIUHU: Y = |x - 2| + |x| + |x + 2| + |x + 4| .
2|x|-3
3|x[-2"

5. B kakoe HauMeHbIIEE YMCIO LIBETOB MOXHO OKPAacHThb KJIETKU
0ECKOHEYHOTO KJIeTYaToro JMCTa Oymaru Tak, 4TOOBI JIIOObIE YeThIpE
KJIETKH, PAcITIOJIOKEHHBIX B BHJIE€ OYKBBI «T» — OJIHA B IIEHTPE U TPHU CO-
CEeIIHHX C Hel 1Mo CTOpOHE — OBUIN OKpaIleHbl B pa3HbIe [[BeTa?

6. Ha kmymbe pacreT 51 1BETOK Tak, 4TO W3 JIFOOBIX TPEX I[BETKOB
HEKOTOpBIE [[BAa HAXOMIATCS Ha PAcCTOSHUM He Oonee 1 M Ipyr OT apyra.
JlokazaTp, 4TO ecThb Kpyr paguyca 1M, B KOTOPOM pacTeT HE MeHee
26 1IBETKOB.

4. IMoctpouts rpaduk QyHKIHUU: Y =
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3augarue 5.
JdeAHMoOCTB

1. Jemurcst mu umcino 2° x 3 Ha 2? A Ha 5? Ha 6? JlenuTcs i uncio
2 x3*x5° Ha 120?

2. Yucno a He nenutcs Ha 3. MOXKeT JIM NeAUThCI Ha 3 uucio 2a ?

3. Yucno a ygerHo. BepHo nu, uto yncno 3a aenurcs Ha 67

4. Yncno S5a nmemmtcs Ha 3. BepHO H, 9TO YMCIIO @ aenuTcs Ha 37

5. Yucno 15a nenutcs Ha 6. BepHO 11, UTO YHCIIO @ TOXKE NEIUTCS
Ha 67

6. MosKeT i B Pa3I0kKeHUH YUCIIa /7° Ha IPOCTble MHOXKHTEIH CO-
JIEPKaThCs POBHO 5 Tpoek?

7. Ecnu uucno a nenutcs Ha 3 u Ha 4, TO CIEAyeT JIM OTCIOJIA, UTO
OHO fenutcs M Ha 127 A ecnum uncio a aenutcs Ha 4 v Ha 6, TO CIeayeT
JIM OTCIOJIa, YTO OHO JIeTUTCH Ha 247

8. Jlokaxxute, 4TO MPOM3BEACHUE JIOOBIX TPEX IOCIIEN0BATEIHHBIX
HATYpaJIbHBIX YHCEN AeTUTCS Ha 6.

9. Moxer 1 gucno, 3amucanaoe Tpu romorm 100 exunamt, 100 qBoek
u 100 Tpoek, OBITh TOYHBIM KBaJIPaTOM?

10. JlokaxxuTe, 9TO: a) YUCIO n’ —n penutcs Ha 3; 0) n’—n ne-
nuTces Ha 24 1S 1r000ro HEYEeTHOTO 7.

11. TIpousBeneHue MOOBIX MSITA MOCICIOBATSIBHBIX YUCEI JACITUTCS
Ha 120. JlokaxkuTe 3TO.

12. lIoka)XuTe, 4TO YHUCIIO, COCTABIICHHOE M3 TATHJCCITH IIATH €JIH-
HHII, SIBJISIETCS COCTABHEIM.

JMomawmnee 3a0anue 5

1. PemuTe ypaBHeHHE B HATYpalbHBIX ynciax: x° —y° =303,

1 1
2. Pemuth HEpaBeHCTBO: — > ——

x x+1

3. JlokaxxuTe, 4TO B BBIYKJIOM A-yTOJLHUKE HE MOXKET OBITh 0OJIb-
1€ TPeX OCTPHIX YTIIOB.

4. JlokazaTh, 94TO W3 J000T0 ABAIIATH3HAYHOTO YHCIIA, B 3aIUCH
KOTOpOTO HET HyJei, MOKHO BBIYEPKHYTh HECKOJIBKO IU(P TaK, YTOOBI
MOJTyYUBIIIEECS YUCIIO JSIUIOCh Ha 37,

5. Jlokaxwure, 4To eciv a’ +Sab+b*> nemutcst Ha 7, TO U a’ — b’
JeIuTcs Ha 7.

MogrotoBuTENbHBLIE KYpChl MO MAaTeMaThKe 11

6. CiaB Menu u ojioBa BecHT 18 xr, B HeM 55 % meau. CKOIBKO
KHAJIOTPaMMOB OJIOBa HaJlO JAO0AaBHUTH, YTOOBI CONEPIKAHUE MEIAH YMEHbB-
IIHIOCH 10 45 %?

3augarue 6.
JdeAHMOCTHh H OCTAaTKH

Onpeodenenue 1. Yucno a nenut uncio b (a|b) wim aucio b nenurcs
Ha @, eCN CYIIECTBYET YUCIO X TaKoe, uTo ax =b, rae a, b, x — uensie
qucna.

CgoiicTBa:

» ala,

» albu bla => |a|=|b|,

» albublc => alc,

» alb => albc,

» alb u alc => al(b+c).

[lyctb a, b — uenvie uncna, b= 0. Toraa cymecTBYIOT €TUHCTBEH-
HBIC IIEeJIbIC YUCIIA ¢, 7 TAKWe, 9T0 a = bg +r , mpudem 0 < r < |b| .

Onpedenenue 2. 1lenoe uyncno p Ha3pIBaeTCs MPOCTHIM, €CIIA OHO Jie-
JIUTCS TOJIBKO Ha 1 ¥ Ha camo ceOsl.
Umncno Ha3bIBaeTCsA COCTAaBHBIM, €CJIM OHO HE IIPOCTOE.

Ocnosnas meopema apugmemuru
Bcesixoe HaTypaiibHOE YHICTIO 77 OJHO3HAYHO (C TOYHOCTHIO JO Tie-
PECTaHOBKH MHOXXUTENEN) PacKIaAbIBacTCs B IPOU3BEICHHE MIPO-
CTBIX YHCell.
ITyctes m >0, m — HaTypambHOE YUCIIO.
Onpeoenenue 3. x = y(modm), ec m |(x—y).
Ceoticmea:
» x =x(modm),
> x=y=y=x,
> x=y, y=z=>x=z,
»0,1,..., m—1 — BO3BMOKHbIE OCTATKH IIPH JACIICHUH Ha /1.
OcTaTku cyMMBI (ITPOU3BECHHS) IBYX YMCEN PAaBHBI CyMMe (IIPOH3-
BEJICHHIO) OcTaTKoB. [Ipu3Haku nenumocTy Ha 3, 9 (CpaBHEMOCTH YHCIa
€O CBOCH cymMMoOM mudp MpH IejIeHUH Ha 9).
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3aoauu

1. llycte y =100k —16, k— nenoe umcno. Halitu ocratku mpu ne-

nenuu y Ha 100, 5.

2. JIokaxxuTe, 4TO OCTATOK MpH NEICHUU MpocToro uucia Ha 30 —
MpOCTOE YUCIIO0 uiu 1.

3. Haiftu ocratok ot nenenust aicia 1999-2000-2001 +2001° 1a 7.

4. Haittu octarok ot aenenus uncia 12'% wa 13.

5. HaiiTu ocTaToK OT JIejIeHHUS YHCiia 27428424210 y4a 5.

6. Haiinure nBe mocneanue Mudpel 9ucia 19992003,

7. I[OKZDKI/ITG, YTO €CJIM 4YHUCIIO (a+1) JCIIUTCA Ha 3, TO 4YHCIIO

(4 + 7a) TOXE OEJIUTCS Ha 3.
8. Ilyctp n, m — HartypanpHble uncna, m # 1. VI3BecTHO, UTO 4MCIIO
(7n+1) nenutcst va m u uncno (8n+3) nemurcst Ha m. Haiinure m.

Jlomawmnee 3adanue 6

1. Pemmutes ypaBHEHME: \/x+3—4\/x—1 +\/x+8—6\/x—1 =1.

2. JlokaxuTe, 4TO KBAJApaT JHOOOTr0 HATYpAILHOrO YHCia JTUOO je-
JUTCs Ha 9, mubo naet mpu JejieHUH Ha 3 0CTaTok 1.

3. JlokaxkuTe, 4TO sl JF0OOTO HATYpALHOTO YHCTA /1 BBIPAKECHUE

n’ +6n memurcsi Ha 7.
4. JTokaxuTe, 4TO CYIIECTBYET YHCIIO, COCTOSIIECE U3 OJTHUX CITUHHII,
nensmeecs Ha 2007.

5. Tpex3unaunoe uucno abc nenutcs Ha 37. Jlokaxkure, 9TO cCymMMa

uncen bca u cab toxe nenurcs Ha 37.
6. Jloxazatp, 4TO KBaapar JI0O0OTO HATYPaJTBLHOTO YHCIIA TPH Jeiie-
HUH Ha 4 gaet octaTku au60 0, oo 1.

3axarue 7.
IIanaHHMeTpHSA.
PeimmeHHe IpAMOYTrOABHBIX TPEYTrOABHHKOB

Daxmul
1. Teopema ITudaropa.

2.8 =lab =lchc.
2 2

3. MGZ[I/IaHa m, B TPECYrOJIbHUKC paBHA IIOJIOBHHE CTOPOHBI a4 TOr'la

Y TOJILKO TOTJa, KOT/Ia YIol A B TpeyrojbHHKe npsiMoi. LlenTp onmcan-
HOW OKPYHOCTH COBIIAJIA€T C CEPEUHON TUTIOTEHY3bI.

4. I'eomeTrpuueckoe MHOKeCTBO Touek (I'MT), U3 KOTOPBIX OTpPE30K
BUJIEH 1011 yriioM 90°, — OKpy>KHOCTb.

5. [lomoOHBIE TPEYTOJIBHUKY B MPSIMOYTOJILHOM TpeyToyibHUKe. [1o-
CTpOCHHE KBaJ[paTa, pABHOBEIINKOTO TaHHOMY MPSMOYTOIBHUKY.

6. Tpuronomerpudeckne QyHKINN B TPSIMOYTOJIHHOM TPEYTONBHU-
K€ — OIPEe/IeJICHUs], CBOMCTBA.

3aoauu

1. JlaHa rumoTeHy3a ¢ U paJdyC » BIUCAHHOW B MPAMOYTOJIbHBIN
TPEYTroJbHUK OKPYXXHOCTH. HaliT miomanpe TpeyroibHuKa.

2. B npsAMOyronbHOM TpeyrojbHHKE TOUKa KacaHWs BIHCAHHON OK-
PY>KHOCTH JI€IUT TUIOTEHY3Y Ha OTpe3Ku IuHOU 5 u 12 cm. Haiitu ka-
TETHI TPEYTOJbHUKA.

3. B nmpsMOyTOJIbHBINA TPEYTOJNBHUK C KaTeTaMu @ U b BIIMCAaH KBaJ-
par, UMEIOIIHIA C TPEyTrOJLHUKOM OO0Iui mpsMoit yron. Haiitu mepu-
METp KBaJpara.

4. Jlan TpeyronbHuK co ctopoHamu 6, 8 u 10 cm. Haiitu paccTosHme
MEXAY LEHTPaMH ONMCAaHHOM U BIMCAHHOM OKPY>KHOCTH.

5. OKpyXHOCTh KacaeTcsi OOJBILEro Karera MpsIMOYTOJBHOTO Tpe-
YTOJIbHUKA, TIPOXOJIUT Yepe3 BEPIINHY MPOTHBOJIEKAIIETO OCTPOTo yria
U MMeEeT IIEHTp Ha TMIIOTEeHYy3€e TpeyrojapHuKa. KakoB paanyc okpyx«HO-
CTH, €CJIU AJIMHBI KATETOB paBHbI 5 1 127

6. JImuHa BBICOTHI, MPOBEACHHONW K OCHOBAHHUIO PaBHOOEIPEHHOTO
TpeyroibHHKa, paBHa 25 cM, a paguyc BIIMCaHHON OKPY>KHOCTH paBEH
8 cM. HaliTu 1uHy OCHOBaHUS TPEYrOJIbHUKA.

7. BHyTpH npsiMOro yriia 1aHa Touka M, pacCTOSHHUS OT KOTOPOi 710
CTOpOH yria paBHbl 4 u 8 cM. [Ipsamas, npoxossmas yepe3 ToUky M, oT-
CEKaeT OT MpPSIMOro yria TpeyroiabHUK miomiansto 100. Haiftu xaTeTsl
3TOTO TPEYTOJIbHUKA.

8. Ha OompiiemM kareTe MPSIMOYTOJBHOTO TPEYTOJBHUKA, KaKk Ha
JIUaMeTpe, MOCTPOEHA OKPYKHOCTh. ONpeAenuTs paauyc 3TOH OKpYyKHO-
CTH, €CJIM MEHBILUI KaTeT TPeyroJbHUKa paBeH 7,5 cM, a JUInHa XOpAbI,
COEAMHSIOIIEH BEpIINHY MPSMOTO yIJIa C TOYKOM MEepeceyeHus: TUIoTe-
HY3BI U OKPY’>KHOCTH, paBHa 6 CM.
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Jlomawnee 3a0anue 7

1. InvHBI KaTeTOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA paBHBl a U b.
Ha ero runotenyse, kak Ha CTOPOHE BO BHEILHIOIO CTOPOHY TPEYTOJIbHU-
Ka TIOCTpOeH KBanpat. Halimure paccTosHAE OT BEpPIIMHBI IPSIMOTO yTia
JI0 TIEHTpa KBaapaTa.

2. CtanpHy®O IDIATKY pa3Mmepamu 19x79 o0OBenn kapaHmamoM Ha
Oymare. Haiimure 1IeHTp MMOy4eHHOTO MPSAMOYTOJIBHIKA, UMESI B PAcCIIo-
PSKEHUU TOJBKO 3Ty IUIMTKY M KapaHaall.

3. Haiigure momaap KBajpaTa, BIMCAHHOTO B PaBHOCTOPOHHHIM
TPEYTOJIBHUK CO CTOPOHOH a .

4. IToctpouts rpaduku QyHKIHIA: a) y = Ix] -1;0) y=[x-2]—x.

X

5. HatypanbHbie uncina @ ¥ b TakoBbl, uto 34a =43b . Jlokaxwure,
YTO YUCIIO g+ b — coCcTaBHOE.

6. Jlokaxxute, 94TO HaAAETCA CTENICHh TPOWKH, 3aKaHIMBAIOIIASICS Ha
001.

3anarue 8.
IIaanumeTpus. [lapasseAbHBIE IPpAMEIE

3aoauu

1. C moMouIpI0 HUPKYIS U JIMHEHKH pa3IeIuTh OTPE30K Ha YETHIPE
paBHBIE YaCTH.

2. JlokazaTh, YTO MEJUaHbl TPEYTOJbHUKA IEPECEeKaloTCsl B OJHOU
TOYKE W JETSATCS dTOW TOYKOH B OTHOHmEHHWH 2:1, cauTast OT BEpPIIHHBI
TPEYTOIbHUKA.

3. JlokasaTb, 4TO JUId Tpaleluu CIeAyIoIlue YeThlpe TOUKU: cepe-
IUHBI OCHOBAHHIA, TOYKA MIEPECeUeHUs AUaroHanel U TOYKa IepeceueHus
MIPOTOJDKEHNH OOKOBBIX CTOPOH — JIeXKAT Ha OTHOU TIPSIMOM.

4. Menuana, TpOBEICHHAS K THUIIOTEHY3€ MPSMOYTOJIBHOTO Tpe-
YTOJIbHUKA, paBHA m M JCIUT MPSAMOM yron B oTHomieHuHW 1:2 . Haittm
CTOPOHEI TPEYTOJIbHUKA.

5. Ha cropoHax kBaapaTa BHE €ro IMOCTPOCHBI NPAaBUJIBHBIE Tpe-
YTOJBHUKH, M UX BEPIINHBI TIOCIEI0BATEIHHO COeANHEHBI. HaiT oTHO-
IMEeHUC NCPUMETpPa MOJTYUYCHHOr'0 YEThIPEXYTOJbHHUKA K IICPUMETPY OdaH-
HOTO KBajpaTa.

6. OcHoBanust Tpanenuu paBHbl 4 u 16 cM. Haiftu panguycel okpyx-
HOCTEMW, BIIMCAaHHON B Tpamnenyio U ONMUCAHHOW OKOJIO Hee, €CJIM U3BECT-
HO, YTO 3TH OKPY>KHOCTHU CYIIECTBYIOT.

MoarotoBuTENbHBLIE KYpChl MO MaTeMaThKe 15

7. OcHOBaHMSI JBYX MPABWIBHBIX TPEYTOJLHUKOB CO CTOPOHAMHU d U
3a nexat Ha OJHOW M TOU e MpAMOM. TpeyTroIbHUKH PacIioIoKEHBI 110
pasHble CTOPOHBI OT MPSMOW M HE UMEIOT OOLIMX TOYEK, a PacCTOSHUE
MEXIy ONDKAaWIIMMHU KOHIIAMHM WX OCHOBaHWUU paBHO 2a . Haiitu pac-
CTOSIHE MEXIYy BEpIIMHAMH TPEYTOJbHUKOB, HE IPHUHAJJICKAIUMU
JAHHOU MpsSIMOH.

8. buccekTpuca yria TpeyroiabHUKa ACIUT MPOTUBOJICKAIIYIO CTO-
pOHY Ha OTpE3KH JJIUHON 4 u 2 cM, a BBICOTA, IIPOBEICHHAS K TOW Ke

CTOpPOHEC, paBHa \115 cM. KakoBbl JJIMHBI CTOPOH TPEYroJIbHUKA, €CIIH
HU3BECTHO, UTO OHU BBIPAKAKOTCA LECIBIMU ypciIamu?

[Homawmnee 3a0anue 8

1. IlocTpouts GHUCCEKTPHCY YIIIa C HEJOCTYIHOM BEpIIIMHOM.

2. Tar mapamtenorpamm OABC . IlpoBeneHa mpsimasi, KoTopasi OT-
cekaer oT cTopoHbl OA OAHY TPETh, a OT cTOpoHbl OC ONIHY YETBEPTb,
cuyuras oT BepmuHbl O . Kakyro yacTh 3Ta mpsiMas OoTceKaeT OT Auaro-
Hanmu OB?

3. B npsMOyroasHOM TpEYTOJbHHKE OHCCEKTpHCa MPSIMOTO Yyria
JIEJIUT TUMOTEHY3Y B OTHOIIEHHWH 1:3. B KakoMm OTHOIIEHUH IENUT ee
BBICOTA, OMYIIIEHHAs U3 IPSAMOTO yria?

4. Pemmre HepaBeHCTBO: |x° —1[>1—x.

5. JokaxuTte, 4TO TH000€ HATYypaIbHOE YHCIO MOXKHO INPEACTABUTH
B BHJIE OTHOIICHHUS KBaJpara K KyOy HaTypaTbHOTO YHCIIA.

6. [lBaaniath MTh MIKOJILHUKOB CTOST B psija. CaMblil JEBBIH ITKOIb-
HUK BBIIIIE CAMOTO MPaBOro. JIoKaxkuTe, YTO HAWETCS MIKOJIBHUK, Y KO-
TOPOTO JIEBBIN COCEJ BBIIIIE TTPABOTO.

3augarue 9.
3aMedyaTeAbBHBIE TOYKH B TPEYyrOAbBHHKE

3aoauu

1. J1aTh Tpu SKBHUBAJICHTHBIX ONPEICIICHUS ONCCEKTPHUCHL.

2. Jloka3aTh, 9YTO OMCCEKTPHUCHI TPEYTONHHUKA MEPECEKAIOTCS B O-
HOM TOYKE — LICHTPE BIIMCAHHON OKPYKHOCTH.

3. JlokazaTp, 9TO OHICCEKTpHCA yriia B TPEyrolbHUKE ACITUT MPOTH-
BOJICXKAIYI0 CTOPOHY Ha YacTH, MPOTOPIIMOHAIBHBIC MPUIICKAIUM K
JAaHHOMY YTy CTOpPOHaM.
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4. CpenuHHbBIE NEPNEHIUKYISAPBl B TPEYTOJbHUKE MEPECEKatoTCs B
OJTHOM TOUYKE — LIEHTPE ONMCAaHHON OKPY’KHOCTHU. JloKakuTe 3T0.

5. BBICOTHI TpeyroJibHUKa NepeceKaroTcsl B OJTHONH TOYKE — OPTOLICH-
Tpe. Jokaxure 3T0.

6. [loka3aTb, 4TO TpPEYTOJIbHUK, OTCEKAaeMBIH OT 3aJaHHOIO Tpe-
YTOJIbHUKA OTPE3KOM, COCAMHSIIOIUM OCHOBAHHUS ABYX BBICOT, IIOZO0EH
HCXOAHOMY TPEYTOJIbHUKY.

7. Haiitu paguyc OKpYy>KHOCTH, BIIUCAHHOH B IIPSIMOYTOJIBHBIN Tpe-
YTOJIBHUK C KaTeTaMHt @ U b, TUIIOTEeHY30H c.

8. C IOMOTIBIO OMHON JTUHEHKH OITyCTUTh MEPIICHIUKYIISAP U3 TOUKH
M nHa nuametp nonykpyra 4B.

Jlomawnee 3adanue 9

1. [Iycte Touka O — TOYKA TEPECCUCHUS TUATOHAJCH BBITYKIIOTO
yeTelpexyroipHuka ABCD . W3BecTHO, YTO IUIOLIAAM TPEYTOJBHUKOB
AOB wn COD pasnsl. [lokazats, uto AD || BC .

2. B tpeyroneauke ABC mpoenu BbicoThl AP u BQ . U3BecTHO,
gyto AB =2PQ . Haiinure yron C.

3. Ha ckompko Hynel okamguBaeTcs auciio 100! ?

4. Baba-fra u Kareii coOpanu HEKOTOpOE KOJIMIECTBO MyXOMOPOB.
KonmuectBo kpannHok Ha Myxomopax baObel-Aru B 13 pa3 Oounbmie, gem
Ha Myxomopax Kames, Ho mocne Toro, kak babGa-fra otmama Kamrero
CBOIl MyXOMOpP C HaWMEHBIIUM YHCJIOM KpalmMHOK, HA €¢ MyXOMOopax
CTaJI0 KPalMHOK TOJIBKO B 8 pa3 Ooibiie, yeM y Kames. [lokaxkute, 4To
BHauase y 6a0bI-Sru Obuto He 60iee 23 MyXOMOpPOB.

5. Jokazatp, uto cpeau uucen suna 210n+1 roe n — moboe HaATY-
paNbHOE YUCII0, OECKOHEYHO MHOTO COCTABHBIX YHCEIL.

6. B BeimykiioM ueTsipexyronbHuke ABCD OUCCEKTPUCH YTIOB A U
C nepecekatoTcst Ha nuaroHanu BD. Jloka3zaTk, 4TO OUCCEKTPUCHI YTIIOB
B u D nepecekatorcs Ha quaronainu AC.

3ausarue 10.
Komb6uuaTopHuKa

3aoauu

1. B marazuHe uMeroTCs 5 pa3HbIX 4Yallek, 3 pa3HbIX OmroAmna, 4 pas-
JUYHBIX YalHBIX JIOXKKH. CKOJBKMMH CIIOCOOaMH MOXHO KyIHUTh I1Ba
rpenMeTa ¢ pa3sHBIMU Ha3BaHUSIMU?

2. Monety OpocaroT Tpukbl. CKOJIBKO pa3HBIX MOCIEI0BATEILHO-
CTeH OpPJIOB U PElIeK MOXHO TP ATOM HOJTYUYHUTH?

3. CKOITBKO BCETO MATU3HAYHBIX YHCET?

4. CKOJIBKO CYIIECTBYET MOCIEIOBATEIHHOCTEN U3 7 PA3TUIHBIX YH-
cen?

5. CKoIpKHMH CTIOCO0aMH MOXKHO B Kitacce u3 30 demoBek BEIOpaTh
AKTUB U3 TPEX YCJIOBEK: KOMaHIUPa, KyJIbTOpra, copropra?

6. CKOJIbKO PA3JIMYHBIX «CJIOBY» MOXHO IMOJyYUTh U3 CJIOBa «Iapa-
6oman?

7. CKOTBKAMH CIIOCOOaMH MOXHO PacIioyo- ‘
JKUTh Ha IIaXMaTHOM JOCKEe 2 JaJibu, YTOOBI OHU HE
«Ounm» npyr npyra?

8. CKOJIBKO pa3TUYHBIX KpaTYaWInuX MyTed u3
JIEBOT'O HM)KHETO yTJja B MPaBbIil BEpXHHI? ‘

Jomawmnee 3adanue 10

1. Pemure ypaBHeHue: (x - 1)4 +2. (x2 - 2x) =22.

2. Kakyro HanOOJbIIyIO TUIOMAAh MOXKET HUMETh MPSIMOYTOJbHBIN
YYacTOK 3eMJTH, OTTOPOKEHHBIH ¢ TpeX cTOpoH 3a00pomM AnuHbl 300 M?

3. dano, ut0 a, b, ¢ — Tpu pasznuuHble nUGpsL. Eciu cnoxuth Bce
LIECTh JBYX3HAUHBIX YHCEJ, KOTOPBIC MOKHO 3alMCaTh C UX MOMOILBIO,
HE MOBTOPSISL OJHY U Ty XK€ HUQPY B YHCIE OBKABI, TO MONydyuM S528.
Haiigure st udpsr.

4. 3amTpuxoBaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBO TOYEK,
KOOPJIUHATHI KOTOPBIX YAOBJIETBOPSIIOT COOTHOIIEHUIO

(x+y+l)(y+1—x)20.

5. Pemnre cucreMy ypaBHEHUI:

X' +yt=4z-2
X4zt =4y-2.
Y +zi =4x-2

6. CKOTPKMMH CHIOCO0aMH MOXKHO pAacCIOJIOKUTh Ha IIaxXMaTHOM
JIOCKE JIBE JIa/IbK Pa3HOTO LBETA, YTOOBI OHU «OMIM» OpYT Apyra?
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Baugarue 11.
OAMMIHaAHBIE 3aa4H

3aoauu

1. PacmudpoBats pedyc.
MYXA | XA
2. Yersipe yuenuust: Mapus, Huna, Omera u "y X VXA

[TonuHa 3aHsyiM Ha onuMnuaje nepebie 4 Mecra. KX

Ha Bompoc, KTo U3 HMX Kakoe MECTO 3aHsl, OHH AP

OTBETUIIN: _YXA
» Oumnbra — BTOpoOe, [lonnHa — TpeThe; &3‘

» Onpra — nepsoe, Huna — Bropoe;
» Mapus — Bropoe, [lonina — yeTBeproe.

B kaxxoM U3 OTBETOB OfIHA YacTh BEpHA, a JIpyras HEBEpPHA, KaKoe
MECTO 3aHsIa KaKIast U3 YISHHUIT?

3. I[Ipo3BeHen 3BOHOK € TIOCIETHETO YPOKa, M YIEHUKH YCTPEMUITUCH
B cronoByr. [lomen Tyaa u yunrenb. Y YSeHUKH POTOJIOJAINCH CUITbHEE
1 TpUOEkKaId B CTOJIOBYIO OBICTpee. B 3TOT MOMEHT y4yWTenb mporien
80 M. Ho y4yeHuKoOB 0Oe3 y4yuTensi KOPMHUTh HE CTAJH, U OHHM IOOCKAIH
Hazaj. Korna oHu BeTpeTwinch ¢ yuuTeneM, oH mpouen eme 16 M. Omn-
peAenuTe paccTOsIHUE OT Kilacca JI0 CTOJIOBOM.

4. JloxkasaTh, YTO IUIOMAAb KpacHoro L) B 2
(ADGB w ABHE ) paBHa TUIOIIaJA CHHETO
(AAGF wm AFHC), TOoukM Ha CTOpOHAax
MIPSIMOYTOJILHUKA BBIOMPAIOTCS MPOU3BOIH-
HO. A

I C
5. Halitu MakcuMalibHOE 3HaY€HHUE MPOW3BEJICHUS X), €CJIIH U3BECT-
HO, 4TO x+2y=1.

1 1 4
6. I[Iycts x, y >0 . JlokaxxuTe HEpaBEeHCTBO — + — > .
X y x+y

7. Haiitu Bce pelieHys] ypaBHEHUS:

x2004 + 20052005 — x2005 + 20052004 .

8. MeHbIasi OKpYy»XKHOCTh KacaeTcss BHYTPEHHUM 00pa3oM OoJbImei
OKPY>KHOCTH B TOUke 4. Uepe3 mMpou3BOJIbHYIO TOUKY M # A MeHbluen
OKpPY’KHOCTH HPOBEICHA KacaTelbHas, INEpeceKaromasl OOJbIIyI0 OK-
pyxHOCTE B Toukax B u C. Jlokazats, uto AM — 6uccexrpuca yria BAC.
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Jlomawnee 3a0anue 11

1. Hartucano 1997-3naunoe umcno. Kaxmoe umcimo, oObpazoBaHHOE
TOOBIMH JIBYMSI €T0 COCETHUMH Iudpamu, nenutcs Ha 19 wim Ha 31.
[Mocneansst uugpa uucna pasHa 2. Yemy paBHa niepBas nudpa?

2. Ha knetryarom nucte Oymaru pasmepom 10 Ha 10 kierok 60 kie-
TOK 3aKpallleHbl B 4YepHbIA LBET. J[OKazaTh, UTO BCerjla HaayTCd TpU
COCEIIHMX YEPHBIX KJIETKH, PACIIOJIOKEHHBIX YrojJKoM (OYKBOH «I», BO3-
MOXHO, TOBEPHYTOH).

3. JlokazaTh, 4TO €CIM Kaxaas TUaroHalb BBIIYKIOTO YeThIPEX-
YTOJNBHUKA JEJNT €ro Ha /iBa TPEYTOJbHUKA PaBHOM IUIOMIAAN, TO STOT He-
TBIPEXYTOJILHUK — TAPAJIJICIIOTPAMM.

4. Jloxa3aTp, 4TO U3 JHOOBIX IBEHAIATH OTPE3KOB, [UIMHBI KOTOPHIX
3akmoueHsl Mexay 1 u 100 cM, Bceraa HaWyTCs TpU, U3 KOTOPBIX MOX-
HO COCTaBUTH TPEYTOJBHUK.

5. Kakoe MakcuMmanabHOE YMCIO MPSIMBIX MOXHO PACIONOXKHUTH Ha
TUTIOCKOCTHU TakK, YTOOBI KaXKJas U3 HUX TepeceKanrach POBHO C YETHIPHMS
npyrumu? OTBeT 000CHOBATH.

6. llIxonbpHBINA KPY>KOK MO aCTPOHOMUU 3a roj nposen 20 3aHATHi.
Ha xaxgom 3aHATHH MPUCYTCTBOBAJIO POBHO 6 IIKOJBHUKOB, TIPU 3TOM
HUKaKWe /IBa IIKOJIbHUKA He BCTPEYATUCH B KPYXKKe OoJiee 0HOTO pasa.
Jlokaszarh, 9TO Ha 3aHATHAX KPY>KKa MOOBIBAIO HE MEHee 25 pa3HbIX
IIKOJIHUKOB.

Banarue 12.
Hrpel. YeTHOCTH, CHMMETPHS

Raoauu

1. Ha mnockoctu pacnofioskeHo 11 miecTepeHOK, COeAUHEHHBIX IO
nenoyke. MoryT 1 Bce MeCTePeHKH BPaIaThCsl OJTHOBPEMEHHO?

2. MOXHO 7T HapuUCOBaTh 9-3BEHHYIO 3aMKHYTYIO JIOMaHYIO, KaX-
JIO€ 3BEHO KOTOPOM MepeceKaeTcss POBHO C OJTHUM U3 OCTAJIbHBIX?

3. MoxHO 51 pa3MeHsTh 25 pyOneld mpu MOMOIIU JEeCSITU KYITIOp
JIOCTOMHCTBOM B 1, 3 u 5 pyOueii?

4. IlpousBenenne 22-x LENbIX yuces paBHO 1. MoXeT 11 ux cymMMma
paBHATHCS HYIIO?

5. JIBoe mo ouepenu KIamyT MATAKH HAa KPYTJIBIA CTOJN TakK, YTOOBI
OHM HE HaKJIAABIBANIHUCH APYT Ha Apyra. IIpourpeiBaeT TOT, KTO HE CMO-
XKeT cAenaTh ouepeaHoro xona. Kro mobexnaer B AaHHOW WTpe, HA4HU-
HAFOIIAN WM €T0 mapTHep?
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6. [IBoe mo ouepenu CTaBsT CIOHOB B KJIETKHM IIAXMAaTHOW JTOCKH
TaK, 4TOOBI CIIOHBI He «OW» APYT npyra (I[BET CIOHOB 3HAYCHHS HE
nMmeeT). [IpourpeiBaet TOT, KTO HE CMOXKET caenath xona. Kro mobeawnr,
HaYMHAIONIUI WK €ro mapTHep?

7. UMeeTcs Be Ky4KU KaMHEHN — 1o 7 B KaXJI0H. 3a X0 pa3periaer-
Csl B3SITh JII000E KOJTMIECTBO KAMHEH, HO TOJIKO M3 OJHOU Ky4dku. [Ipo-
WUTPBIBAET TOT, KOMY He4Yero opaThb. Y KOTO MMEETCS BBIUTPBIIIHAS CTpa-
Terus, y HAUMHAIOLIET0 UTPOKa WK €ro nmapTHepa?

8. Ha ctone nexar nBe kyuku crnimdek. Mrpoku moouepenHo OepyT
00 OHY CHHMYKY M3 OJHON Ky4YKH, JTHOO IO OJHOHN CITUYIKE U3 00erx
Ky4eK. BeiurpeiBaeT TOT, KTO BO3BMET MOCIEAHIO CHHUYKY. KTO BBIMT-
paet?

Jlomawmnee 3a0anue 12

1. Ilers u Bacs BemmchIBatoT 12-3Ha4yHOE YMCIO, CTaBS LU(MPHI 1O
ouepeay, HauMHas co cTtapuiero paspsna. Haunnaer Bacsa. OH BbIMIpHI-
BAaET, €CJIM MOJYUYMUBIIEECS YUCIO HE JIENUTCSA Ha 9, MHaYe BBIUTPBIBAET
[Ters. KTo BRIMIpBIBaET MpH «IIpaBUIIBHOI» UTpeE?

2. Ha nmocke nanucansl uncna 1, 2, 3, ..., 2000, 2001. Pa3pemaercs
CTEPETh C JOCKH JIIOObIe Ba YKCIa U BMECTO HHUX 3alMCaTh MOIAYJb UX
pa3HOCTU. B KOHIlE KOHIIOB, HAa JOCKE OCTAHETCSI OJHO YUCII0. MOXKeT JIn
OHO PaBHATHCS HYIIO?

3. Pemute ypaBHeHue: (x2 + 6)6)2 +2x* +12x=63.

4. B xop3une nexano we 6onee 70 rpuoOos. [locne pasbopa okaza-
mock, 9T0 52 % w3 HUX — Oenbie. Eciii OTIOXUTH TPU CaMBIX MallbIX
rpuba, TO Cpean OCTaBIIMXCA OyJeT POBHO MojioBHHA OenbiX. CKOJIBKO
rpubOB OBLIO B KOp3uHE?

5. laHo: a+b>6. Jloka3aTs, uto a’ +b* >18.

6. Kaxxnast BepiinHa B KBaJpaTe COEAMHEHA C CEPEIMHONW CTOPOHBI
MEXIY CIEAYIOIMMH BeplinHaMu. Jloka3aTh, 4TO B LIEHTPE MOIYUUTCS
KBaJpaT B IISITh Pa3 MEHbBIIE UCXOIHOTO.

Baugarue 13.
ApudmMeTHYECKHE H AOTHYECKHE 3aJaYyH
3aoauu

1. Orenr crapmie cbiHa B 4 pasa, a CyMMa MX BO3PACTOB COCTaBIISET
50 net. Yepes CKOTBKO JIET OTEI] CTAHET BTPOE CTapIe ChiHA?
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2. Hachl MoOKa3pIBAIOT Yac JHsA. Haiitu OnvkalIiii MOMEHT BpeMe-
HU, KOTJIa 4acOBasg U MUHYTHAas CTPEJIKU COBHNAAYT.

3. B HekoTOpoM Mecsiiie 3 BOCKpPECEHbs MPUIIIMCh Ha YETHBIE YHC-
na. Kakoit nens Henmenu Obut 20 gucia 3Toro mecsia?

4. I3 BOCBMHJIUTPOBOTO Bepa, HAMOJIHEHHOI'O MOJOKOM, HaJl0 OT-
JIUTh POBHO 4 JUTpa ¢ HOMOUIBIO MYCTHIX TPEXIUTPOBOTO U MATUIUTPO-
Boro 6mmoHoB. Kak 3To crnenars?

5. Ha KOHEYHOI OCTaHOBKE B TpaMBail CEJH MACCAXKUPHI, U MTOJIOBU-
Ha M3 HHUX 3aHsyIa Mecta A cuaeHus. CKOJBKO YeNIOBEK CENM Ha KO-
HEYHOM OCTaHOBKE B TpaMBai, €ClIM TOCJI€ MEPBOM OCTAHOBKH YHCIIO
MacCaXUPOB YBEIUYMIOCH Ha 8 % U U3BECTHO, UTO TPaMBail BMEIIAET HE
oomee 70 yemoBek?

6. [Tapoxon uaeT or myHKTa A M0 TMyHKTa B 5 CyTOK, a 00paTHO —
7 cyTok. CKOJBKO BPEMEHH IUIBIBYT IUIOTHI OT MYHKTA A 110 MyHKTa B?

7.B Bepaxennn 1:2:3:4:5:6:7:8:9 paccraBuThb CKOOKH
Tak, 9TOOBI pe3yNbTaT ObLI: a) MUHUMAIBHBIM; 0) MAaKCUMAITbHBIM.

8. Haiitu nenoe 4cio, Kotopoe B 7 pa3 0obliie IU(PHI €0 EIHMHHII.

Jomawnee 3adanue 13

1. Jloka3aTs, 4TO YUCIO, COCTOALIEE POBHO U3 81 eAMHHUILIBI, AETUTCS
Ha 81.

2. Yucma 2% u 5°°' Bpimmcanbl 0HO 3a JIPYTUM, CKOJIBKO mudp
BBIITHCAHO?

3. Haiitn, xakyto nuudpy o003Ha4YaeT Kaxjaasi OyKBa B CJCIYIOIIMX
paBeHCTBax (OTACITHHO B KaXIOM):

AX" = bAX
" = ujiim
AA" = AHHA
KAK = B*.

4. Yetplpe mOCNENOBATEIbHBIX IENBIX YHCIA SBISIOTCA IHdpamu
TBICAY, COTEH, JECATKOB U €MHUI] HEKOTOPOT'0 YETHIPEX3HAUHOTO YHCIIA.
Ha ckonbko yBenMuuTCS 3TO YMCIO, €CITU ero MUQPHI HamMcaTh B 00pat-
HOM TIopsiaKe?

5. KBagpar umncna cocrout u3 mudp 0, 2, 3, 5. Haiitu ero.

6. Kak ot xycka Matepuu B 2/3 MeTpa oTpe3aTh MOJIMeTpa, He uMest
oI pyKaMu MeTpa’?
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Saugarue 14.
AorudyeckHe 3azadH

B Tex caywasx, korma pedb HIET O M
MHOXECTBaX OOBEKTOB, YJIOBICTBOPSIONINX
HECKOJIbKMM CBOMCTBaM B Pa3JIMYHBIX KOM- b
OMHAIUAX, OYCHb IOJIC3HBIMH OBIBAIOT PH- A q
CYHKH, U300pa)arolue OSTH MHOXECTBA
(xpyru Diinepa).

3aoauu

1. B onHoM u3 roponos I'py3uu Bce xu-

TEJI YMEIOT T'OBOPUTH JMOO IO-TPY3HHCKH,
60 mo-pyccku. 3BecTHO, 4TO
MO-PYCCKH YMEIOT TOBOPUTH 75 % kurtenei, a mo-rpy3uHcku — 85 %.
Kakast vacTp xuteneit roBOpUT Ha 00OUX S3BIKAX?

2. B Tpex KpyXKax — IIaXMaTHOM, MaTeMaTH4YE€CKOM U aBHaMOJIEIb-
HOM BCET0 3aHUMAIOTCs 35 IIKOJIBHUKOB. MI3BECTHO, UTO:

a) 16 IUKOJIBHUKOB 3aHUMAIOTCA TOJBKO B KAaKOM-TO OZHOM M3
KPYKKOB;

0) BCEero B MIaXMaTHOM KPYKKE 3aHUMAIOTCs 17 YeJoBeK;

B) OHOBPEMEHHO MaTEMaTHKON M aBHa-MOICIMPOBAHUEM 3aHHMa-
FOTCST 8 UEIIOBEK;

T') cpa3y BO BCEX TpeX KPYy)KKax 3aHMMAIOTCS 3 deloBeKa.
CKOJIBKO 4eNIOBEK 3aHUMAeTCs TOJIBKO B IIaXMaTHOM KpyKKe?

3. Jlokasatk, 4TO cpeau JIIOOBIX 6 YeIOBEK HaWIyTCs MO0 Tpoe Io-
MapHO 3HAKOMBIX, TMOO TPOE HE3HAKOMBIX JPYT C APYTOM.

4. Pasrapnaiite uncnoBoii pedyc: PELLIN + ECJIN = CUJIEH.

5. Ludpsl Tpex3HAYHOro 4ucia abc yIOBIETBOPSIOT YPaBHEHHIO
49a + 7b + c = 286 . Haiinure 310 uncio.

6. Uucna ot 1 mo 37 3amucanbl B CTPOUKY (OIHMH pa3 KakAoe) Tak,
4TO JH000€ YUCIIO JETUT CyMMY BCEX HMPEABIAYIIUX YUCE ITOH CTPOKH.
Kaxoe 4mcio cTouT Ha TpeTbeM MecCTe, €M Ha IIepBOM MECTE HAIHCAaHO
yucno 37, a Ha BTopom — 1?

7. Peibaku moswim pei0y. [lo kpaitHelr mepe, oHy pbIOy MmoWMam

1|

a, pbl0aKoB, 10 KpaitHell Mepe, JiBe ppIObI MTOMMAIK d, PBHIOAKOB, ..., 110
Kpaiineii Mepe, 9 pbIO moiimano a, peid6akoB, a 6osble 9 prIO He MON-

Mas HUKTO. CKOJIBKO BCEro phIO MmoimManu peioaku?
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8. llenmple ymcma X, Y, Z TakoOBBI, YTO (x—y)(y—z)(z—x)z

=X+ y+z Jlokaxure, 4TO YUCIO X + ) + z nenautcs Ha 27.

Jlomawnee 3adanue 14

1. B kiacce 30 yenoBek, U3 HUX 28 3aHMMAIOTCA B Kpy»KKax IO Ma-
TemaTHKe, (U3MKe U Ouojoruu. B Kpykke MO MaTeMaTWKE BCEro
12 yuennkos, no ¢usuke — 14, mo 6monoruu — 16. Cpazy B AByX KpyK-
Kax, HO He B TpeX, 3aHnMaeTcs Bcero 10 4emoBek, U3 HUX 10 MaTeMaTHKe
u Qusuke — 3, Mo Matematuke u Ouosorunt — 3. CKOJBKO YUYCHHKOB 3a-
HHUMAIOTCSI Cpa3y B TPeX KpyKKax?

2. B yHuBepcuTeTe Ha 3K3aMeHEe 110 MaTeMaTHKe ObLIO MPEII0KEHO
5 3amaq. OLEHKY «XOpOILO0» MONyYMIH T€, KTO PEILINI IepBhIe JBE 3a/a-
Yl U elle Kakue-To JBe. PemmuBiine Bce 3a1a4ul MOTYYMUIH OLEHKY «OT-
muaHo». B yHmBepcuter Obuto 3auuciieHo 100 yenmoBek, MONyYHBIINX
OIIEHKY «XOPOILO» WK «O0TInYHO». M3 HuX 80 4enoBek pemim TpeThio
3amaqy, 70 — ueTBepTyi0, U 60 — maTyt0. CKOIBKO YEIOBEK MOIYYMITH
OIIEHKY «XOpOIIO»?

3. B mureMenn AOwI-Bril'a/laTe Ha MOCT BOXKISA TPETEHIOBAIIO TPH
kaunuaata: E, XK, 3. Ilo npaBunam BEIOOPOB TOJIOCOBAHUE OCYIIIECTBIIS-
JIOCh IyTEM BBIYCPKUBAHUS W3 OKOJUICTECHS HE OoJiee OJHOTO KaHIuaTa.
ITocne moacyera ronocoB okas3anock, 4To 3a E momano 50 % romnocos, 3a
K- 70% u 3a 3— 90 % romocoB. B romocoBaHnM MpUHSIO y4dacThe
200 yenoBek. CKOIBbKO M3 HUX IPOT0JI0COBAJIO 3a BCEX TPeX KaHIUIATOB?

4. JTokaxuTe, 4TO 4Mcao 1° + 1 He AenmuTcs Ha 3 pu mobom ne N .

5. U3 21 monets! onHa danpmmBas. Kak nByMs B3BEHIMBaHHSIMU Ha
Becax C IByMs YallleuyKaMu Oe3 THpPb OIPEIENUTh, JIErde OHa WU TshKernee?

6. Cpeau 17 moHet onHa anbmmBas. [lo Bumy ee oTIMYHUTE OT Oc-
TaIBHBIX HEBO3MOXKHO. Ompenenurte (GalbIIMBYI0 MOHETY C IIOMOIIBIO
TPEX B3BCIIMBAHUI Ha Becax C YalleuKaMu 0e3 TUPh, €CIIH U3BECTHO, YTO
OHa JIeT4e, YeM HACTOSIIIHE.

Bauarue 15.

IIaaHHMeTpHSA.

Y10 HYKHO 3HATh IO TeMe «OKPYXKHOCTH».
Haugaao

1. Onpenenenne OKpy>XKHOCTH, KacaTeIbHOM, XOPIbI, paanyca, aua-
MeTpa.
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2. KacarenpHas K OKpYXKHOCTH NMEPHEHIUKYJIApHA K paguycy, Ipo-
BEICHHOMY B TOUKy KacaHus. Kpurtepuil kacaTenbHOH (paccTosiHHE OT
LEHTPa OKPY>KHOCTH 10 NPSIMOI paBHO paauycy).

3. nametp, mpoBeIEHHBINA Uepe3 cepeIuHy XOpIbl, MePIeHINKY -
PEH €l U IEIUT NyTy, CTATUBAEMYIO XOPAOH, ITOIOJIaM.

4. OTpe3kn KacaTeIbHbIX, IPOBEICHHBIX M3 OJHOW TOUKU K 3a[aH-
HOH OKpPYXHOCTH, PaBHBI.

5.Mycte p — momymepumerp Tpe- YN L

YTOJIbHUKA (J1ajiee CM. PUCYHOK) v

x=a+c_b:p—b, X a-x A K |
2
a+b+c

6. Kacanmne oxpyxHocTeil. B Touke kacaHus OKpPYKHOCTH HMEIOT
00IIyI0 KacaTeIbHY0, KOTOPask NEPIECHANKYIAPHA JIUHUH LICHTPOB.

7. Ecnu OKpy’>KHOCTH NEpECeKaroTcs B JABYX TOYKaX, TO COEAUHSIO-
LU 3TH TOYKH OTPE30K NEePIIEHANKYIISIPEH JIMHUH LIEHTPOB.

8. YIIIBl B OKpY>KHOCTH: BITMCAHHBIN, HEHTPAJIbHBIH, MEXTY XOpPIaMH.

3aoauu

1. BircanHBI B OKPY)XKHOCTH TPEYTOJIbHHK MMEET CTOPOHOW AHa-
METp JaHHOW OKPY>KHOCTH TOT/Ia M TOJIBKO TOTJa, KOTAA MPOTHUBOIO-
JIO>KHBIN 3TOU CTOPOHE yroj — mpsiMoil. Jlokazats.

2. Iloka3atp, 4T0 OUCCEKTpHUCA B TPEYTOJbHHUKE JICKUT MEKAY BbI-
COTOH U MEAMAHOM, IIPOBEJECHHBIMY U3 TOM XK€ BEPILIUHBL.

3. [Inomane paBHOCTOPOHHETrO TPEYTOJIBHUKA, BIHUCAHHOTO B OK-
PY>KHOCTB, paBHa S. Haittwt pagmyc oKpy>KHOCTH.

4. Kaxxnast U3 Tpex paBHBIX OKPYKHOCTEH pajuyca » KacaeTcs JBYX
Opyrux. HaliTm miomanp TpeyrojibHHKa, OOpa30BaHHOTO OOIIUMHU
BHEITHMMH KacaTEIbHBIMU K 9TUM OKPYHOCTSIM.

5. Tpu OKpyXHOCTH pa3HBIX paJUyCOB IOMAPHO KAaCArOTCS JIPYT
apyra. OTpe3Kku, COSANHSIONINE UX LEHTPBI, 00pa3yoT NPSAMOYTOIbHBIH
TpeyronbHUK. HallTm pagmyc MeHbIIEN OKPYXKHOCTH, €CIU paauycChl
OOJIBITICH M CpeaHEH OKPYKHOCTEH paBHBI 6 1 4.

6. HaiiTi oTHolIeHHne panuyca OKPYXKHOCTH, BIIMCAaHHOW B paBHO-
OeIpeHHbI NPSMOYTOJIBHBIH TPEYTOJbHHUK, K BBICOTE, ONMYIICHHOW Ha
THIIOTEHY3Y.

7. KakuMu nenmbIMu YHCIIaMU BBIPAXKAIOTCSI CTOPOHBI PaBHOOEPEH-
HOTO TPEYTOJIbHUKA, ECIIU PaJryC BIMCAHHOMH OKPY)KHOCTH paBeH 3/2, a
omucanHo# 25/8?

8. HaiiTu miomans Kpyra, OHNHCAaHHOTO OKOJO IPSMOYTOJIBHOTO
TPEYTONBHUKA, IJIMHBI KATETOB KOTOPOTO SBIISIOTCS KOPHSAMU YPaBHCHUS
ax’ +bx+c=0.

Jlomawmnee 3a0anue 15

1. OkpyXHOCTb, BIIMCaHHAsl B PaBHOOEAPEHHBIN TpeyroabHuK ABC
Kacaercs ero ocHoBaHusA AC B Touke M, a 60k0BO¥ cTopoHBI BC B TOUKE
N. U3BectHO, uTt0 AM =5, BN =8 . Hailtu paguyc oKpy>KHOCTH.

2. IlocTpouTh TPEyroNbHUK IO 33JaHHBIM: MEPUMETPY, YINIy IIpH
OCHOBAHHH U BBICOTE, OMYIIIEHHON Ha OCHOBaHME TPEYTOJIbHUKA.

3. CyMMa KBajpaToB KOpHEH ypaBHEHHS X  + 2(1 - p)x +2p=0

pasHa 20. Haiitu p.

4. ]IBe aBTOMAIIMHBI BHIEXaJId OJHOBPEMEHHO U3 IMyHKTa 4 B OIHOM
HarpaBjeHHH co ckopocTsamu 40 u 50 km/4. TpeTss MamHa BhIeXayia u3
MyHKTa A Ha moyidaca Mo3JHee U JIOoTHajla BTOPYIO MalldHy 4epe3 MoJi-
TOpa Yaca IOCJe TOro, Kak o0orHajia nepByro. Halitu ckopocTs TpeTheit
MAIIUHBI.

5. JlokaxuTe, 9T0 X +y° —xyp+x—y+1>0.

6. CymectByer nu 1000 mocnenoBaTenbHBIX HAaTypalbHBIX YHCED,
Cpear KOTOPBIX POBHO 5 MPOCTHIX?

3augarue 16.

IIaaHHMeTpHSA.
YTO0 HYKHO 3HATh IO TeMe «OKPYKHOCTH».
[Tpomonxkenue
1. AQ-OB=CQ-0OD. Cnencrtsue: mpo- C
W3BeIEHNE OTPE3KOB XOPI, MPOXOASIINX Ue- B
pe3 daHHYI0O BHYTPH Kpyra TOYKY, PaBHO
KOHCTaHTe.
A
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2. DB-DA=DC?. Cnencrsue: pou3-
BEIICHUE OTPE3KOB JIFO0OM CEeKyIIeH, Mmpoxo-
JAIIei yepe3 JaHHYI0 BHE Kpyra TOYKy, Ha ee
BHEIIIHIOIO YaCTh PABHO KOHCTAHTE.

3. B 4eThIpexyrolbHUK MOXKHO BITHUCATh
OKPY)XKHOCTh TOTZIa W TOJBKO TOTAA, KOT/a
CYMMBI €T0 MPOTUBOIOIOKHBIX CTOPOH PaBHBL. 1) AN—"B

4. Bokpyr 4eThIpeXyroibHUKa MOXXHO OIHCATh OKPYKHOCTh TOTJIa U
TOJILKO TOT/Ia, KOIJIa CyMMBI €r0 IPOTUBOIOJIOKHBIX YIII0B paBHbI 180°.

5. Touku M u N nexar Ha cropone AC tpeyronsuuka ABC Ha pac-
CTOSIHUSIX COOTBETCTBEHHO 2 U 6 OT BepuiuHbl 4. Haiitu panuyc okpyx-
HOCTH, npoxosieit yepe3 Touku M u N u kacarouieiica npsmoit 4B, ec-
mm yroi BAC pasen 30°.

6. J/IBe OKpYXXHOCTH KacaloTci Apyr Apyra BHELUIHHM 00pa3oM B
Touke 4. [Ipsmas kacaercs nepBoil OKPY>KHOCTH B TOUKE B, a BTOpoil — B
touke C. Haiitu BC, ecmu AB=5b, AC =c.

7. B tpeyronsauke ABC yron B pasen 60°, A4, u CC, — Guccek-

Tpucskl, O — Touka nepeceueHus ouccekrpuc. Jlokazars, uto OC, = 04, .

8. Tpu OKpY>KHOCTH PaBHBIX PaINyCOB MEPECEKAIOTCS B OJHON TOY-
ke. Jloka3aTh, YTO OCTaBIIMECS TOYKH MEPECEUCHUS JIEKAT HA OKPYKHO-
CTH TOT'O € paauyca.

Jlomawnee 3a0anue 16

1. K okpy>xHOCTH paguyca R npoBeaeHbl 1Be KacatenbHbie AB u AC
U3 TOYKU A, KOTOpas ylajieHa OT LEHTPa OKPYXHOCTU Ha PACCTOSHUE d.
Haiitn pagnychl OKpy>KHOCTEH, Kacaromuxcsi mpsMeix AB 1 AC u ok-
PYKHOCTH.

2. K OKpyXHOCTH, BOMCAaHHOW B TPEYTOJbHUK C INEPUMETPOM 18,
IIpOBe/IeHa KacaTeabHas MapajyieIbHO OCHOBAHUIO TpeyroibHUKa. [[nu-
Ha OTpe3Ka KacaTeNbHOM, 3aKII0UEHHOT0 MEXAy OOKOBBIMH CTOPOHAMHU
TpeyrojbHUKa, paBHa 2. HaliTu ocHOBaHHE TpeyrojJpHUKA.

3. HexkTo y3Ha1 0 Tpex n300peTeHUsIX: OAHO U3 HUX 3KOHOMHT 30 %
TOTLTNBA, Ipyroe — 45 %, a Tpetse — 25 %. DTOT YemoBeK PeuIiI prumMe-
HUTh BCE TpH H300peTeHHs cpasy, Mpeanonaras C3KOHOMUTH
30+45+25=100 % TtorumBa. CKOJIBKO MPOLIEHTOB YKOHOMHUH OH IOJTyYa-
€T Ha caMoM Jee?

4. Jloka3aTh, YTO 4UCIO 7’ —n JAEAUTCA HA 5, A M06Oro HaTy-
pajpHOTO YUCHTA 71 .

5. IlocTpouTh TPEYyroNbHUK 10 €0 33JaHHOMY NIEPUMETPY p U IBYM
yrilaM Ipy OCHOBaHUMU.

6. 3HaMeHaTeh HECOKPATUMON MpoOu Ha 2 OONbBIINe € YUCITHTEIIS.
Ecnu yucnurens npoOu, 0OpaTHON NaHHOW, YMEHBIIUTh Ha 3, U OTHATH
OT TOJIy4eHHOH OpoOu JaHHyr ApoOb, TO momyuntcs 1/15. Haiitu nan-
HYIO IpOOb.

3anarue 17.
ApudmeTHUECKasT H reOMEeTPHYECKasaA NPOTrPECCHH

» Apugpmemuueckas npozpeccust.
a,=a, +d, n=22, neN, d — pasnocmov apugpmemuueckoi npo-

n

epeccuu,
B 1
a,=a,+(n-1)d, a,= 5 (a,_,+a,,) - xapaxmepucmuueckoe

CBOUCMEO apudmemuieckol npocpeccuu.
Ecu k+m=p+q, mo a,+a,=a,+a, — 0bobwennoe xapakme-

pucmuyeckoe CeolCmeo apu@dMemuyeckol npocpeccuu.
g = a +a, "= 2a1 +(}’l—l)d
= =
2 2
MemuyecKkoul npoepeccuu.

3a0aua 1. Cymma 4 u 6 4neHoOB apu(METHIECKON MPOrPECCHH PaB-
Ha 14. HaliTu cymMMy TIepBbIX AEBSTH WICHOB 3TOH MPOTPECCUU.

N — CyMMa Nepevix N UNeHO08 apug-

» ['eomempuueckas npoepeccus:
b =b,4q, n=22, neN, q —3uamenamenb 2eomempuiecko npo-

epeccuu,
b,=bq"", b =b, b

n n—1%n+1

Xapaxmepucmuueckoe C80UCEO 2e0-

MempuyecKol npozpeccuu,

bb,=b,b,, npu k+m=p+q — obobwennoe xapaxmepucmuue-

cKoe C80UCMBO 2€OM€mpu’{€CKOIZ npozcpeccuu,

n
-1 .
S =b q T q#1 — cymma nepsvix n uneHos 2eomempuyecKol

npozpeccuu.

n

q" -1

3aoaua 2. BeiBog opmyiisl cyMMBL: S, = b, , g#1.

S =b+bq+..+bq"",
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qS, =bg+.. -i—blq"’1 +b4q",

n

1 _
S,(1-q)=b-bq" =S, =b, 1 q_.
-q
» Beckoneuno-yowieaiowas 2eoMempuyeckas npocpeccust:

lg[<1, 5=
1-q
3adaua 3. CymMma mepBBIX TpeX WICHOB reOMETPHUYECKOH Mporpec-
cuu paBHa 91. Eciu k 3TUM umciaM puOaBUTh COOTBETCTBEHHO 25, 27 1
1, TO MOMy4arOTCs TPU YHUCIIa, 00pa3yrolue apupMETHISCKYIO Tporpec-
cuto. Haiitu b,.

» Apugmemuko-eeomempuneckasn npopeccus:
c, = (a1 + (n - l)d)blq”"l.
IIyctb a, =0, b, =1.

Il
9%}
Il
k.
|
B

l+g+q* +..+q""
2 n—1
g+q +..+q" =§,-1,

n-1

q" =S, —(1+q+...+q""2),
_n=S,
l-q

3adaua 4. Moryt nu uucna 3; J7 ; 9 OBITh 4JIeHaMU OJHOW apud-
METHYECKOH Iporpeccuu’?

3aoaua 5. Matb mapuT KaxJoW U3 ST CBOMX JOYepeill B JICHb €€
POXIEHHS, HAYMHAS C TMATH JIET, CTOJIbKO KHHT, CKOJIBKO JOYEpH JIeT.
BospacTbl maATH godepell cOCTaBNAIOT apH(OMETHYECKYIO MPOTPECCHIO,
pa3HOCTh KOTOpO# paBHA 2. CKOJBKO JIET OBLUTO KaXIOU TOYepH, KOTIa y
HUX COCTaBUJIACh OMOIMOTEKA O0IIel YHCICHHOCThIO B 495 KHUT?

3adaua 6. MOTyT 71 JJTUHBI CTOPOH MPSIMOYTOJIBHOTO TPEYrOJbHHUKA
00pa30BBIBATH TEOMETPHUYECKYHO MPOTPECCHIO?

3aoaua 7. Tpu pa3nuuHbIX 9ucia a, b, c 00pa3yoT B yKa3aHHOM ITO-

n—1
1+2q+3q2+...+nq"’1=nSn— ZSk =nsS,
k=0

psiKe reoMeTpuyeckylo nmporpeccuro. Yucna a+b, b+c, c+a obpa-

3YIOT B YKa3aHHOM MOPSIKE apUPpMETHUYECKYrO mporpeccuto. Haliaure
3HaMEHaTellb TeOMETPUIECKOH POTPecCH.
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3a0aua 8. Bans, Muma, Anuk 1 Bagum noBunu pei0y. Okasanocs,
YTO KOJHMYECTBA PHIO, MOMMAaHHBIX KOKABIM U3 HHUX, 00pa3yIoT B YKa3aH-
HOM TIOpSIKE apu(METHUIECKyI0o Mporpeccuio. Ecimu Obl ANWK moiiMan
CTOJIKO K€ pPBIO, cKoiMbko Bamum, a Bamum moiiman Obr Ha 12 prIO
00JIbIIIe, TO KOJIMYECTBA PhIO, TOWMAaHHBIX IOHONIAMU, 00Pa30BBIBAIH ObI
B TOM K€ TTOPSIKE TEOMETPUIECKYIO Iporpeccuto. CKOIBKO phIO moiimMat
Muia?

Jlomawnee 3adanue 17

1. Haiitn cymMmMy TIepBBIX CEMH YIIEHOB OSCKOHEYHOH reoMeTpuye-
CKOM Mporpeccuu ¢ |q| <1, ecmu ee BTOpOU 4iieH paBeH 4, a OTHOIICHUE

CYMMBI KBaJpaToOB WICHOB K CyMME WICHOB paBHO 16/3.
2 3 4 5 13
2. Pemuts ypaBHeHue: 2x +1+x" —x"+x" —x +.. =€, |x| <lI.

3. U3BecTHO, YTO BHYTPEHHHUE YIJIBI HEKOTOPOI'O BBINYKJIOIO MHO-
rOyrojbHUKa, HaWMEHBINWH yroj KoToporo paseH 120°, oOpasyror
apru(OMETHIECKYIO TPOTPECCHI0 ¢ pasHOCThIO 5°. OmnpenenuTh YHCIO
CTOPOH 3TOI'0 MHOTOYTOJIEHUKA.

4. PelmuTh ypaBHEHHUE: LR S %, X<l
X
(x— 1)2 1
5. Pelirth HEPaBEHCTBO: ————— > —.
(2x+ 3) 4

6. B Tpanmemnuio BnmucaHa OKpY>KHOCTBH panuyca 6. Touka kacaHus
JIEJUT OJHO U3 OCHOBAaHMM Ha oTpe3ku 9 u 12. Hailtu cTopoHsl U 1mio-
[ab TPameIiy.

3augarue 18.
CyMMHpPOBaHHA H PAABI

> I/IppaI_II/IOHaJ'IBHOCTL B 3HAMCHATCJIC!

! =+n+1-1.

1
S =—— 4 —
1442 Jn+n+1

> Hpe,I[CTaBJ'IeHI/Ie B BUJC PAa3HOCTH:

SH=L+...+ ! =1- 1.
1-2 n(n+1) n+1
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< 1
1. Haritu S = ———
" ;(3k—2)(3k+1)
> HpeHCTaBHeHI/Ie MIPOU3BCACHUS B BUAC PA3HOCTHU:
S, =1-14+2-24 . .+n-nl=(n+1)-1

n-n!=(n+1)!—n!

2. Haiitu §, = ZE
k:l k!
» HeoaHokpaTHOE CYMMHUPOBaHHE MTPOIPECCHIA:
Haiitu cymmy S, = Z%, S, =285 -8.=2- 22-:” .
k=1

3. Beraucaure: 1 -2 +3-4+5-6+ ... 999999 — 1000000.

4. Haiinute cyMMy BCEX YETHBIX TPEX3HAUHBIX HATYPAIbHBIX YUCEIL,
NeISImxXcs Ha 7.

5. BeruncanTre CyMMy BCEX HATypalbHBIX YHCEN, HE MPEBOCXO[Is-
mux 1112 u He gemsmmxcst Ha 15.

6. Haiinure cymmy: 2° —4% +6° -8 +...+(4k —2)2 —(4k)2.
7. Haiigure cymmy: 1-2+2-5+3-8+...+n-(3n—1).

+ ! +...+ ! .
1-2-3 2.3.4 n-(n+1)-(n+2)

8. Haiinute cymmy:

Jomawnee 3adanue 18

n 1
1. Haittu cymmy § = ) ——mM8 — |
YMMY S, ;(Zk—l)(2k+l)

2. Haditu cymmy 1+11+111+...+11...1.
e

3. Haiftn apupMeTHIeCKyI0 MTPOTrPECCHIO0, B KOTOPOW HE3aBUCHMO OT
YHCa WIEHOB CyMMa UX paBHA YTPOEHHOMY KBaJIpaTy YMcila 3TUX YICHOB.

4. CTOpOHBI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA COCTABISIIOT apudme-
TUYECKYIO IPOrPECCHIO, a €T0 MIIOIAAb paBHa 6. HaliTh cTOpOHSI.

5. Halitu nBa ymncna, Npou3BEAEHNE KOTOPBIX TPEX3HAYHOE YUCIIO —
ecTb Ky0 HaTypaqbHOTO YUCia, a YaCTHOE — KBaJpaT TOTO JKe YUCIa.

6. BayTtpu tpeyronsauka 4BC BeiOpaHa Touka M. Uepes 3Ty TOUKY
MIPOBEJIEHBI IPSMBIE, MMapallIelIbHbIe CTOPOHAM TpeyronbHuKa. [Inomann

Tpex 00pa30BaBLIMXCS TPEYrONbHUKOB paBHBI S, S,,S,. Haiitu mio-
uaap TpeyronbHuka ABC.

3anarue 19.
IIaaHHMeTpHSA.
CBOHCTBa TPEYroAbHHKOB H IIapaAA€AOTPAaMMOB

1. Teopema curycos: CTOPOHBI TPCYTOJIbHUKA MPOINMOPHHNOHAIBHBI
CHHYCaM MPOTHUBOJICKAIINUX YIJTIOB

4 - b = 2R,
sind sinB sinC

CrnencTBue: XopAa OKPYKHOCTH paBHA MPOM3BEIEHUIO TUaMeTpa Ha
CHHYC BIIMCaHHOTO YIJIa, OMUPAIOLIET0Cs Ha 3Ty XOPAY.

2. Teopema xocunycog: KBaipaT CTOPOHBI TPEYTOJbHUKA PaBeH
CyMMe KBaJpaTOB JBYX JIPYTUX CTOPOH MHMHYC YIBOEHHOE IPOM3BEle-
HUE 3THUX CTOPOH Ha KOCUHYC yIJla MEKAY HUMH.

3. IMapannenorpamm. [lpusnaku:

» JIB€ MMPOTHBOIIOJI0KHBIE CTOPOHBI MapaslieIbHbI U PABHBI;

» MPOTHUBOIIOJIOKHBIE CTOPOHBI TOTIAPHO PABHBI;

» [MArOHaJU IEISTCS TOUYKON UX MePeceueHusl MOMoIaM.

Ymeepoiwcoenus

» TlapamenorpamMm ¢ epHeH MKy IIPHBIMA AUArOHATISIMH — POMO.
» TlapannenorpamMm, BIUCAHHBIA B OKPYXHOCTb — PSIMOYTOJIBHHK.

3aoauu

1. B mapanienorpamMmMe cymMMa KBaJIpaTOB BCEX CTOPOH paBHA CyMMeE
KBaJIpaTOB IHArOHAJIEH.

2. 3Has TpU CTOPOHBI TPEYTONbHUKA, HATH €ro MeANaHbI.

3. Haiinute KOCHHYCHI YTJIOB TPaIeIlii ¢ OCHOBAaHUAMU 3 U 7, M 00-
KOBBIMH CTOPOHAMH, paBHBIMU 2 U 4.

4. OcHoBaHMs paBHOOEAPEHHOMN Tpanelny OTHOCSTCS, Kak 5:12, a ee
BbIcOTa paBHa 17. HaliTu paguyc R omucaHHOW BOKpYT Tpameluu OK-
PYKHOCTH, €CJIU BBICOTA TPAIIELIMY PAaBHA €€ CPEeIHEH JIUHUM.

5. Ha cropone AC paBHOCTOpOHHETO TpeyrosibHuka ABC HaiinuTe
TaKyI0 TOYKY, YTOOBI PacCTOSHHE MEXIy €€ MPOCKIHUAMH Ha BE ApyTHe
CTOPOHBI OBIJIO HAUMEHBIINM.
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6. HaiiTu oTHOLICHWE CTOPOH TPEYTrOJIbHUKA, €CIM HM3BECTHO, UTO
OJIMH U3 ero yrioB paBeH 120° u 4TO CTOPOHBI ero 00pa3yroT apupme-
THUYECKYIO IPOTPECCUIO.

7. B mpsIMOYTOJIbHYIO Tpamenuio BIrcaHa OKPYXHOCTb. PaccrosiHue
OT LIEHTPA OKPY>KHOCTH IO KOHIIOB HAKJIOHHOH OOKOBOI CTOPOHBI PABHEI
a, b . Haifty mepuMeTp Tparenum.

8. OmpenenuTh CTOPOHBI TPEYTOJbHUKA, €CIIM MEAWAHa U BBICOTA,
IIPOBEIEHHbIE U3 OJHOIO YIJIA, NEJST €r0 Ha TPU paBHbIC YacTH, a cama
Menuana pasHa 10.

Jomawmnee 3adanue 19

1. B uerbipexyronbuuk ABCD BnucaHa OKpY>KHOCTh. Jlnaronamu
ero nepecekatorcs B Touke O. Ilyts R, R,, R,, R, — paguycsl OKpyX-
HOCTEH, ONMHUCAHHBIX OKOJO TpeyroibHukoB ABO, BOC, COD wn AOD.
Hokaxure, 9yt0 R, + R, =R, +R,.

2. OcHoBaHus paBHOOEIPEHHON Tpanernuu paBHbI 36 u 12. Onpene-
JUTH PaNyC OKPY>KHOCTH, OTIMCAHHOW OKOJIO Tpamenuu, eciu ee OOKo-
Basi CTOpOHa paBHa 16.

3. Haiiaure nocienioro mudpy uucna 1° +2° +...+99°,

4. CKONBKO CYyIIECTBYET TPEX3HAuHBIX UYHMCEIN, B 3allHCH KOTOPBIX
BCTpeYaeTcs XOTs Obl OJJHA TpOWKa?

5. HaTypalbHbIE YHCIa X, , Z TAKOBBI, 4TO X~ + y° = z° . JOKakuTe,
YTO OJHO U3 HUX JEJIUTCS Ha 5.

6. bpuraga pabo4ynx IUIAHUPOBaia BBIIOIHUTH HEKOTOPHIH 00beM
pabot 3a Heckonbko nHel. Ilocie Toro, kKak OHM BBHINOJHUIM YacTh pa-
00ThI, K HUM nipudaBuiau 20 % pabounx. M OHM BBIOJHUIK 3Ty paboTy
Ha 2 aHA ObIcTpee, 4eM IuiaHupoBanoch. CKONbKO AHEH paboTanu B Opu-
rane 3tu 20 % pabounx?

3anarue 20.
IIaanumeTpHus. Ilaomanu

» TpeyroasHUKOB CO CTOpOHaMH a, b, ¢ v yriamu 4, B, C.

1. Szla-ha =lb-hb=lc-hc .
2 2 2

2. 8 :labsinC:lacsinB =lbcsinA .
2 2 2

3. § = pr, rae p — MONyIIEPUMETD, a ¥ — PaIdyC BIIMCAHHON OKPYIK-
HOCTH.

abc .
4. §= R’ rae R — paauyc OMUCaHHON OKPY>KHOCTH.

5.8=\p(p—a)Xp-b)(p-o) .
6. S =2R*sin Asin BsinC .

» UeThIpexyroJIbHUKOB.

1 .
1. §= Edldz sing , rze d,, d, — IMaroHany, a ¢ — yroj MeKy HUMU.

Tpamn

1
2.8 = E(a +b)-h, e a, b — ocHOBaHUS, /I — BBICOTA TPAICIIUH.

» IlpaBUABHOTO n-yrojapHUKA: S = %ka‘n = %r-P , TIe k — amode-
Ma, a — CTOpOHa, ¥ — PaJiyC BIIMCAHHOW OKPY>KHOCTH, P — epuMerp.
> Kpyra paguycar: S=m-7".
Daxmui

1. Ilmomany MmMOMOOHBIX TPEYTONBHUKOB ((UTYpP) OTHOCATCS Kak
KBaJgpaTbl CXOACTBCHHBLIX 3JICMCHTOB (CTOpOH, MEIHaH, BBICOT M T. H.),
WX OTHOIICHHUE PABHO KBaApaTy KO3 PUIMEHTa TOJ00uS.

2. [nomaau TpeyrodbHUKOB, UMEIOIINX PaBHBIC BBICOTHI (OOIIYIO
BBICOTy), OTHOCATCA KaK CTOPOHBI, COOTBETCTBYIOIINUE 3TUM TPCYIroJib-
HUKaM.,

3. [Tnomanu TpeyroabHUKOB, UMCIOIIUX PABHBIC CTOPOHBI, OTHOCST-
sl KaK COOTBETCTBYIOIIHME 3TUM CTOPOHAM BBICOTHI.

4. Ilnomaau TPEeyroibHUKOB, UMCIOIIUX PABHBIA yroi (Wid OOIuid
YTOIT), OTHOCATCS KaK MPOU3BEICHHUS CTOPOH, COACPIKAIIUX ITOT YTOJI.

3aoauu C A, B

1. Jlokaxkute, 94TO MemuMaHa pa30WBacT Tpe-
YTOJIEHUK Ha 2 PaBHOBEIHKUX TPEYTrOIbHUKA.

2. Kakyto 4acTp IJIOMIa 1 TPEYTOJIbHUKA OTCEeKa-
€T €T0 CPETHSIS JINHYS?

3. lano: AB=3CA; AO=04; S,.=S. 4

Haiitu: S, .
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4. lano: AB =13, r=2, yron C— A
npsMoil. HaliTu miomans TpeyrojbHHUKa
ABC. 0
5. Hano: ABCD - pom0b, OFE =8§; \
EC =4BE . Haiitu momaas pomoa. C B
6. Jloka3aTb, YTO €CIM BBIMYKIbIN deTelpexyronsHuk ABCD pa3ne-
JIEH CBOMMH JIMarOHAJIIMHM Ha TPEYTOJIBHUKH C Iomazamu S,,S,,S;,5,,

T0 S,-5,=5,-S,.

5 B C

A D
D
7. HaliTu TUnoTeHy3y NpsSMOYTOJbHOIO TPEYTOJIbHUKA, €CIM TOYKa

KacaHus BIMCAHHOW B HETO OKPYXXHOCTH JCIUT OJHMH M3 KaTETOB Ha OT-
PE3KU AMHOMN m U n.

8. BEIIuCIUTh MI0MmMaas TPEYroJdbHUKA TI0 IBYM CTOPOHAM a M b |
ouccekTpuce d yria MEXy HUMH.

Jomawmnee 3adanue 20

1. JlaHHBII mapasienorpaMm pa3aeauTh TPSIMbIMH, BEIXOISIIUMH U3
OJIHOH BEpPIIIUHEI, HA TPU PABHOBEIUKHIE YaCTH.

2. [TepBas nmdpa YETHIPEX3HAYHOTO YKCIA PaBHA KOJIHYECTBY HY-
JIeH B 3TOM YHCIE, BTOpAsi — YUCIY €IUHUL, TPEThs — YUCIY IBOEK, YET-
BepTas — ynuchy Tpoek. Haliure Bce Takue yucna.

3. I[lyctp Touka O — TOYKa NEpeceyeHHs] TUAroHajeil BBIMYKIIOTO
yetbipexyroiabHuka ABCD. V3BecTHO, 4TO IIONIANU YeThIpeX o0pa3o-
BaBIIUXCSl TPEYTOJILHUKOB — HATypalibHbIe yKcia. Jloka3aTh, 4TO Mpou3-
BEJICHUE ITHUX IUIOMIAJACH SBISIETCS TOYHBIM KBaIPATOM.

4. Ilnomanp Tpamenuu paBHa 3, OCHOBaHUA OTHOCATCA Kak 1 : 2.
Haiity nnomanu 4etvlpex TpeyrojJbHUKOB, HA KOTOPBIE Tpameuus pas-
JIeJIeHa JUaroHaJIsIMHU.

5. W3 cocyna eMKOCTBIO 54 J, HallOJHEHHOT'O KHUCIOTOM, BBUIMIA
HECKOJIBKO JIUTPOB U JIOJIMIIU COCYJ BOJOM, IIOTOM OIATH BBUIUIM CTOJIb-
KO ’X€ JIUTPOB cMecu. Torjia B OCTaBIIEHWCS B COCY/€ CMECH OCTaJIOCh
24 51 gaucToit KucaoThl. CKOJIBKO JIMTPOB KUCIOTHI BBUIMIIM B TIEPBHIH pa3?
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6. Ecnmu a, b, c— CTOpOHBI TpEyroibHUKA, TO JOKa3aTh, 4TO
a’+b>+c’ <2(ab+bc+ac).

3augarue 21.
Tpuronomerpusi. Hauanso

h
Onpeoenenue. OKPyKHOCTb SAUHUIHOTO pa-

Juyca ¢ BbIOpaHHBIM HadaloM OTCYeTa W Ha- M

IpaBlIeHUEM 00X0lla Ha3bIBACTCA UYUCIOBOM OK- .

PYXHOCTBIO. JIF0OOMy 4MCITy X CTaBHTCSI B COOT- .
0 cosxfq ™

BETCTBHE TOYKa A Ha YHCIOBOH OKpPYXHOCTU
Tak, 9to juuHa nyru AM pasHa x. Torma sin x —
opauHaTa TOYKU M, cos x — abcrmcca Touku M,
sinx cosx
tgx = 5 Cctgxy =— .
cosX sin x
3HaveHUs] TPUTOHOMETPHUECKHX (QyHKIMA B Toukax 0°,30°,45°,

60°,90° MOKHO 3a1aTh TaOIHULEH (BBIYYUTD).

CuHyc U KOocMHYC — (D)YHKIIMH, ONpEIclicHHbIE HAa BCEH YHCIOBOMN
OpsiMOM, mpuHHUMaromue 3HaueHus ot —1 go 1, mepuonuyeckue. Cu-
HyC — HedeTHas (yHKIHs, KOCHHYC — 4eTHas, sin’ x+cos’x=1 — oc-
HOBHOE TPUTOHOMETPHUYECKOE TOKIECCTBO.

y=sin x [ V=C0S X |

[\ L\ . n o,
\V/ A VARV BV,
y=tg x1 y=ctg x

)

3adaua 1. JlokazaTh TOXIECTBA:
1) cos*o+sin*o+sin’a-cos’a=1;
(1+tga’)-(cos’ a—sin’ o)
(1-tg’ o) )
3adaua 2. Pemnts ypaBHenus B npomexytke [0;27]:

1.

2)
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b

1
1) sinx=—
) 2
2) cosx=1;

3) sinx= —g.

Dopmynvl npusedenust (B IPIMOYTOIBHOM TPEYTOJILHUKE U JUIS JIFO-
Ooro yria o ):

. (T i . T
Sin| ——a [=Ccosq,; COS| ——a |=smnaq,; tg| ——oa |=ctga,
[2 j [2 ] (2 j

T . .
ctg(g—aj =tgo; sin(m+ o) = —sina, cos(T+a) =—cosa,
tg(m+o)=tgo.
3aoauu

3. HaiiTy 3Hauenus sino. u coso, ecnu tgo.=3/4 u n< o <3m/2.
4. TIpeoGpa3oBaTh BHIPAKEHHUS], HCTIONB3Ys HOPMyIIbI IPHBEACHNS:

sin(%n—aj; cos(3m+a); sin(a+ m); ctg(x—g)

ctg’ é7t—oc tg? E+oc
g2 .g?_ .

5. YOpocTuTh BBIPaKEHHUS:

l+tg’a ~ l+ctg’a
1—sin® éTt—x cos?| Fax|-1
2 2
> ; — ; ctgo-tgo————.
cos”(m—x) sin” (T + x) sin” 3

— ctg’a+cos’a———.
cos’ a sin® o

6. tg> o +sin’ o —

. 2 2

sino cosal . .

7. + —sin*a; (tgacosa)’ + (ctgasina)’ —cos’ o
tga ctga

8. JlokazaTp cripaBelJIMBOCTh PABEHCTBA!
sinq, sino 2
n _

l+cosaa 1l-—cosa sina

Jlomawnee 3a0anue 21

1. YOpocTUTh BBIpaKEHHUS:
. . (m . T . (3
sin(mr—a) + s1n[5 + oc)tgoc; sino tg(z— aj - s1n[5n + ocj .

sina+cos*a—1

2. YIpOCTUTh BBIpAKEHHUE: ——¢ 3 .
sin” ot +cos” o —1

3. BeluncauTh 3HaYCHUE BRIpAXKEHHS |/ 5y 3/ 5v/3... .

4. Pemuth ypaBHEHUE: J5x=5++/10x-5 =+/15x-10.
n nt n
5. JlokazaTh, 94TO MPH JIFOOOM YETHOM 7 YHUCIIO ) + ry +£ esnoe.

6. I3 BHelHel TOYKHM A K OKPY>KHOCTH TIPOBEJCHBI KacaTelbHbIE
AB u cexymas ACD, rae Touku C, D — TOYKH MEPECEUCHUS CEKyIIeh ¢
OKpYKHOCTBIO. M3BecTHO, uT0 AC: AB=2:3, S, =20.Haiitu S ;.

3augarue 22.
TpuroHomeTpHs. [[pogoskeHTe

JokaxeM popmyiy: , Y
cos(a+ ) = cosacosP —sinasinf . Y ) ,
Hycrs 0<a, B<2n, a=2P, a=~LA0C; *

B=ZA0B; ZBOC = o.—B. CucremMa KOOpIMHAT o >
OXY, nony4ena u3 OXY mnoBOpOTOM Ha yrom . \ _/4
Paccrosiane mexay Toukamu B u C He 3aBHCHT OT
cucTeMbl KoopauHat. Cie0BaTeNbHO,
(cosa—cosP)’ + (sina—sinB)’* = (cos(a.—P) —1)* +sin’(a —B) =
= cos(a— ) = cosacosp + sinasinf.
3amensis P Ha (—B) 1 MCTIOJIB3YS (POPMYIIBI IPUBEICHUS, IOy YHM:
cos(a+ ) =cosacosP—sinasinf ;
sin(a.+B) = sinocosf + cosasinf ;
sin(o. — ) = sina.cosf — cosasinf ;
tgattgf

tg(OLJ—fl3)=IJ_rthL'tgﬁ :
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W3 31X $opMy Jerko NoayIuTh GopMyJIIbl IPOU3BEICHUS:

sina.cosf} = %(sin(oc +B)+sin(a—P)) ;
sinasinf} = %(cos((x —B)—cos(a+P)) ;

coso.cosf} = %(cos((x +B)+cos(a—P)) .

. . . . .o oF
sin2o = 2sinocosd ; smocismBzZsm—Bcos%B ;
. o+ o-—
cos20 = cos’ oL—sin’ o ; cosoc+cos[3=2cosTBcosTB ;
2tga .o+ . B-a
tg20t=i2 . cosa—cosBzZsm—BsmB— .
I-tg"a 2 2
3aoauu

1. 3Has, dro sino+coso=m, HaWTH 3HAUYCHHE BBIPAKECHUS
sin® ot +cos’ ot .

2. 3BecTHO, 91O tgo = £. Haiitu 3nauenus sin2o, cos2a, tg2a.
q

. . . 2
3. Haiitn 3HaueHne BRIpakeHus: cos' o +sin’ o, ecmm sin2o = 3

4. YIIpOCTUTH BBIpaXKEHHUE:
cos’ o+ cos’ B +cos’ (o +P)—2cosacosBcos(a+P) .

. 1 27 4 8n 167
5. HaiiTi 3HaueHUE BBIPAKEHUS COS— COS— COS—— COS—— COS——

3373333 337
6. Haiftn cymmy: 1—tgo+tg’ o—tg’ o+..., 0<a<m/4.
7. HaiiT HauMeHbIee 3HA4YeHWE BHIpaXeHMs sin’ o +cos’ o mpu
O<o<m/2.

8. Berauciaurs sinOHLB,cosOL;LB , €CIIn sina+sinﬁz—%;
cosa+cosB=—2; 5—n<OL<3TE, —£<B<O.
65 2 2
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Jlomawnee 3adanue 22

. 1—-cos2a
1. JlokaszaTh TOXKIeCTBa: sin’ o = T;
. . [ . sina +sin3a
4sina sin| ——a [cos2a =sinda; tg2a=——"7"7—79¥—.
2 cosa + cos3a

tg80° — tg50°

2. BErucouTh: a) ;
1+tg50°tg80°

0) cosl15°—cos45°—cos75°.

. . 5 3
3. Haligute sino, eciau cosocz—E, n<a<5n u tgf, ecmu

sinff =-0,6, %n <B<2m.

4. B tpeyronpanke ABC nposeneHa Beicotra CH. Halitn oTHOIICHNE
AH : AB,ecim AB:BC:AC=4:2:3.

2008 + 1 102009 + 1

6. MeroTcsa nBa cocynaa, coaepxamux 4 u 6 Kr pacTBopa KHUCIOTHI
pa3HBIX KOHIEeHTpauuii. Eciu ux ciuth BMecTe, TO MOIYYUTCS PacTBOD,
coneprkamuit 35 % kucnotsl. Eciin ske ciauTh paBHBIE Beca 3THX pacTBO-
POB, TO MOIYYHUTCA PAcTBOP, comepxkamuil 36 % kuciaoTel. CKONBKO KH-
JIOTPaMMOB KHCJIOTBI COAEPKUTCSA B KAXKIOM cocyzae?

5. Kakoe u3 yncen 6omble:

3anarue 23.
BekTopsbl. YT0o HEOOXOAMMO 3HATH 110 JAHHOH TeMe

Onpeoenenue 1. BeKTOpOM Ha3bIBaCTCs KJIACC YKBUBAJICHTHOCTH (110
OTHOIICHHUIO PABESHCTBA) HAMPABJIEHHBIX OTpe3KoB. OO03HaUaeTCs d.

Iycte  A(x,,y,), B(x,,,), ZZIZE:{alaaz}:{xz_xlayz_yl},

- 2 2
lal=+a; +a; .

CroxeHue BEKTOPOB:

1) mpaBuIIO TPEYTOJIBHHKA;

2) mpaBWIIO MapajiesorpaMmMa;
3) mpaBUIIO JOMaHOM.

[IpousBenenue BekTopa Ha uucio: a-A = {ia,,Aa,}.
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CBOICTBA CIOXEHUS U IMPOU3BCACHUSA:
1) a+b=b+a;
2) a+(b+c)=(a+b)+c;
3) (A+wa=ia+ua;
4) Ma+b)=ra+rb.
Onpeoenenue 2. BekTopbl 5 51 B KOJUJIMHEApHBI, €CIIM HECYILUE UX
MIPSMBIC TTApAUTICTBHBL. <> A # 0 | a= 7»17, a# 0, b#0

Teopema: Ecmm a , b HEKOIUTHHEAPHBI, TO m000# BEKTOp ¢ MOXKET

GbITb PA3IIOKCH [0 BEKTOPAM a , b ¢IMHCTBEHHBIM 00Pa3oM, T. €. Cylle-
CTBYIOT YHCIIa A, |l TaKHe, 9TO c=2\a +ub

Onpedenenue 3. CKaasipHOE NPOU3BEACHHE BEKTOPOB PaBHO:
(a,b)=|a|-|b|-cos(Lab).

Onpedenenue 4. BekTopbl Ha3bIBAlOTCS OPTOTOHAIBHBIMHU, €CIH HX

CKaJIAPHOC MMPOU3BEACHUC paBHO HYJIIO.
CsolicTBa CKaJIAPHOT'O IMPOU3BCACHUA:

1) (a+b)c=(a,c)+(b,c); 2) (ha,b) =Ma,b);

3) (a,b)=(b,a); 4) (a,a)=lal;

5) (a,b)=0<=a lb.

Teopema: Ecnu a = {a,,a,}, b= {b,,b,}, 10 (a,b) = ab +a,b,.

(a,b)

3ameuanue: Cos(éab)—| ”Q W €CIH CKaIIPHOE IMPOU3BEICHUE
a

BEKTOPOB OO0JbIIe HYJS, TO YroJ MEXKIY BEKTOpPaMU — OCTPBIH, €Cid
MEHBIIIE HYJI — TYIOM.

3aoauu

1. Haiinure KOOpAMHATE BEKTOpA m, ecnu M |= 45 , YTOJI MEXITY
M U OCBIO OY Tymioit n m Lk, rne k= {2,-1}.

2. Ilpu moBopoTe BOKPYT Hadayia KoopauHat Touka A4 (6,8) mepexo-
IUT B Touky B (8,6). Halitu kocuHyc yTia moBopora.

3. laHBl BEKTOpHI a= {-4,3}, b= {1,-4}, c= {6,2} . Paznoxwure

BEKTOP ¢ 1o JOBYM APYTHM.
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4. JlaHBI BEKTOPHI a,z, c. Jlokasatp, 4TO ((5,2)5—(5,2)5) le.
5. lan TtpeyromsHuk ABC; M — Touka mepecedyeHus] ero MeIuaH.

JlokazaTp, 4TO 30M =O0A+ 0B +0C , Tie O — Npou3BOJIbHAs TOYKa
ILTOCKOCTH.

6. JlokazaTh, 9TO CyMMa KBaJapaToB BCEX CTOPOH B Mapaljiesiorpam-
Me paBHa CyMMe KBaJ[paTOB JUaroHaJei, UCTIOIb3YsI BEKTOPHI.

7. Tlpn Kakux 3HAYEHMSX X BEKTOpPHI (x° —1)a M 2Xxa COHATIPABIICHBI?

8. an xBanpatr ABCD, F — cepennna AB, E — Touka Ha JUaroHaIH
AC Ttakas, yuto AE =3EC . Haiitu yron DEF.

Jomawmnee 3a0anue 23

1. Tpeyronpauk 3amaH koopamHatamu BepmmH A(0,1), B(1,-4),
C(5,2), Touka E — cepeaunHa ctopoHsl BC. Jlokaxwurte, 9T0 OTpe30K AE
nepneHauKysiper BC.

2. HaiimuTe KOCHHYCHI YTJIOB TPEYrOJbHUKA, €CITH €r0 BEPIIMHBI 3a-
nmauel Toukamu A(1,1), B(4,1), C(4,5).

3. Jansr Touku c¢ xkoopamHatamu A(3,2), B(5,1), D(1,-2). Haiitu
iy aquaroHamn AC mapamrenorpamma ABCD.

4. Kakum, panoHaIbHBIM WM UPPAIUOHAIBHBIM, SBJSCTCS YHCIIO

(\/_5+\/_5+\/_ \/_+J€+IJ (25 +310-+34)

5.3anana apudmerndeckas nporpeccust {a,}. M3BecTHO, dTO

a,a,=-11, a, =5 . Haiitu a;.
6. 3amaHa TEeOMETpPUUECKas MPOTrpeccust {bn}. H3BecTHO, YTO
b +b, =30, b, =12 . Haiitu b,.
3auarue 24.
TexcToOBbIE 3ada4YH
3adauu

1. IIpon3BeneHue HaTYpaJbHOTO YHCIA U YKCIIa, 3alIMCAHHOTO TEMHU
e nudpamu B obpaTHOM Hopsake, papHo 2430. HaiiTi 5Ti unca.
2. IlepBsoIii ppIOaK MODKEH MPOIUTHITH HA JIOJKE JO MECTa BCTPEUH

. 3
35 kM, a BTOpOH phIOAaK — Ha 317 MeHbIIe. YTOOBI MPUILTBITE K MECTY
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BCTPEYX OJHOBPEMEHHO CO BTOPBIM, MEPBBI pbIOaK BBHIXOJUT Ha MOTYa-
ca paHbIlIe BTOPOTO U JIelaeT B CpeHEM Ha 2 KM/4 OOIIbIIIe, YeM BTOPOH.
Haiit ckopocTh, ¢ KOTOPOH THTBLT KaXKIBIH PHIOAK.

3. [IBoe paboumx BMecTe BBIMIOJHIIM HEKOTOPYIO paboTy 3a 6 ya-
coB. [lepBrlil 3 HUX, paboTast OTAEIBHO, MOT BHIIOJIHUTH BCIO paboTy Ha
IIATh 9acOB CKOpee, YeM BTOPOH, padoTast OWH. 3a CKOJBKO YacOB Kax-
IIBIA U3 HUX, pab0Tast OJTUH, MOXKET BHITIOTHUTH BCIO paboTy?

4. Cmemamu 30% -i pacTBOp coistHOH KuchoThl ¢ 10%-M U momy-
gunu 600 T 15%-ro pactBopa. CKOJIBKO HaO B3ATh KAXK0TO pacTBopa?

5. B mauke mucbMEHHBIX paboT yyamuxcs — He 6onee 75 padot. Us-
BECTHO, YTO TMOJIOBHHA PabOT B ATOHM MadyKe UMEIOT OIEHKY OTIMYHO. Ec-
u yopaTh Tpu BepxHHE padoThl, TO 48 % ocraBmmxcs pabor OyayT c
oieHKOH OTIN4HO. CKOJIBKO paboT Ob1I0 B Tauke?

6. Ecnin nBy3HaYHOE YMCIIO pa3[eNuTh Ha MPOU3BEeHHE ero mudp,
TO B YAaCTHOM MOJYyYHUTCS OJUH, a B ocTaTke — 16. Ecnu xe K kBaaparty
pasHocTu ero nugp npuOaBUTh MPOU3BEACHUE €ro IU(P, TO MOTYUUTCS
3agaHHO€e uKcio. Haltu 310 umncno.

7. Tlpoiins 3/8 mmmHbl MocTa, ocnuk Wa-Wa 3ametun c3amu Ha j10-

pore aBTOMOOWIIb, HAYIIHHA cO cKOpocThio 60 km/4. Ecnm ocnuk mobe-
JKUT Ha3aJ, TO BCTPETHTCS ¢ aBTOMOOWJIEM B Hadalle MOCTa, a €CIIU BIIe-
pexa, To aBTOMOOWIIP HATOHHUT €ro B KOHIlE MocTa. C KaKkoW CKOPOCTHIO
Oeraet Ma-Na?

8. B 4eThIpex3HaYHOM YHUCIIEe KaXAYI0 MUPPY YBEIUUWIH HA | win
Ha 5, MOCIIe 4ero 3TO YUCIO yBeIWuuioch B 4 paza. Halitu Bce Takue
Ypca.

[Homawmnee 3a0anue 24

1. Ilyctp \/;—\/; =10. lokazatp, uto x —2y <200.

2. MOXHO JT1 pacroIOKUTh MO KPYry 15 Lembix Yucen Tak, 4ToObI
CyMMa Ka)JbIX YEThIpEX YMCed, UAYIIHUX TOAPSA, paBHsIachk 3 uiu 77

3. Ha cropoHe AB paBHOCTOpOHHETO TpeyroidbHUKa ABC Tpom3s-
BOJIbHO oTMedueHa Touka D. Ha orpeske 4D BHe ABC MOCTpPOSH paBHO-
CTOpOHHUI TpeyronsHUK ADE, a Ha oTpe3ke CE — paBHOCTOPOHHUI
tpeyronmbHuk CEF, mo 1y *e cropony ot CE, yto u B. Jlokaszarp, 4To
TOYKU A, B, F nexxat Ha OTHON TIPSIMOA.

4. Heckonbko KOMaH I POBEIU BOJICHOONIBHBIN TYPHUDP B OIMH KPYyT
(HMYBM HEBO3MOXKHEI, 32 MOOEy KOMaH/a IOJlydaeT OJHO OYKO, 32 I10-
pakeHne — HOIb 04KoB). CKakeM, 9TO KOMaHAa A cuiibHee KoMaHAb! b,
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ecnu 160 KomaHaa A Bemrpana y b, mubo ects xomanaa B Takas, uro
A Bemmrpana y B, a komannma B — y b. Jlokasars, uTo kKoMaHa, HabpaB-
11asi HanOopLIee KOJIMYECTBO OUYKOB, CHIIBHEE BCEX OCTaIbHBIX.

5. V3 35 npsMOYTOJIBEHUKOB C IIEIOYHCICHHBIMU CTOPOHAMU, HE SIB-
JSIOIIMXCS KBaJpaTaMHU, MOXHO CJIOXHTb 9 KBagpaToOB CO CTOPOHAMHU
10 cm. JlokaxkuTe, 4TO M3 HUX MOXHO CIIOXKHUTbH JIBa MPAMOYTOJIbHUKA,
TIONIAN KOTOPBIX OT/IHYAKOTCS He Gonee ueM Ha 80 cm”. B oGoux ciy-
qasiX UCIOJB3YIOTCSA BCE MPAMOYTOJIbHUKH.

6. B psin Beimucanu 11 HaTypadbHBIX YHCEN TaK, YTO CyMMa ITFOOBIX
Tpex cocemHux uucen paBHa 21. Ha mepBoM MecTe CTOUT 4UCiO 7, a Ha
neBsiToM — 6. Kakoe uncio cToUT Ha BTOpOM MecTe?

3augarue 25.
YpaBHeHHus npsaMbIX. MeToa KoopAHHAT

VYpasHeHue okpyxkHocTH: (x—x,)° +(y—y,)  =R>.
YpaBHeHue npsmoii: ax+by+c = 0 wim
> b=0; x= £ ;

a

» b#0; y=kx+b,rne k— TaHreHC yriia HaKJIOHA TPSAMOM.
1. JIe mpsiMble mapauiebHsl, eciau k, =k, .

2. JIBe npsiMble NepHEeHIUKYJISIPHBL, ecnu kk, =—1.
3aoauu

1. ITocTpouths ypaBHEHHME NPSIMOM, NPOXOIAUIEH uepe3 TOYKHU
A(—l;2) H B(3;—2).

2. IlocTpouth ypaBHEHHME MPAMOM, NPOXOAALIEH UYepe3 TOUKY
A (—1;1) TIEPIICHANKYIIIPHO TIPSIMOM, 3aIaHHOHN ypaBHEHEM: y =2x +1.

3. Iloctpouth ypaBHEHHE MPSAMOH, MNPOXOAALIEH Yepe3 TOUKY
A(2;-3) napasnenbHO NpsMO¥, 3a1aHHOI ypaBHeHHeM: y =1—x.

4. ITocTponTh YpaBHEHHUS TPSMEIX, ITepecekaromuxcst B Touke (1,3)
MOJ IPSMBIM YTJIOM M OJ[HAa U3 KOTOPBIX MPOXOIUT uepe3 Touky (3,5).

5. Haiitu paccrosaue ot Touku A(2,1) mo mpsmoi, 3alaHHON ypaB-
HeHueM: y =2x+1.
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6. JlaHbI BepLIMHBI TPEYTOJbHUKA: A(—2,—3), B(—1,2), C(4,1) . Jo-

Ka3aTh, 4TO TpeyroibHuk ABC paBHOOEAPEHHBIH, U COCTABUThL ypaBHE-
HUE MPSIMOMA, CoiepIKalleil BRICOTY, MPOBEACHHYIO M3 BEPIIUHBI 4.

7. CocTaBUTh ypaBHEHHUE MPSAMOH, Mpoxoasmeii depe3 Touky A(2,3)
u obOpasytorieil ¢ ockto Ox yros 120°. Haiitu miomans TpeyroJibHUKA,
00pa30BaHHOTO 3TOM MPSIMON M OCSIMH KOOP/IMHAT.

8. JlaHbI 1Be BEpIIMHBI PaBHOCTOPOHHETO TPEYTrOJbHHKA: A(2;—2)

5 B(—Z;—4). Halitn koopauHaTEl TPEThEH BEPIIMHBI TPEYTrOJIbHUKA U

€ro IIOMIAb.
Jlomawmnee 3a0anue 25

1. lpsimast y = 3x+b mepecekaer ock abcucc B Touke A U OCh Op-
JUHAT B Touke B. M3BecTHO, yTO muomaap tpeyrojasHuka AOB, rae O —
Havayo KoopauHaT, paBHa 24. Hatitu b.

2. Ilpu xakux 3HaYCHUAX k mpsiMmas y —kx —5 =0 ynmaneHa ot Hada-

Jla KOOpJIMHAT Ha PacCTOsHUE, paBHOE 37

3. I3 uucna 123456789 BbluepKUBAETCI MUHUMAJIbHOE KOJMYECTBO
uugp Tak, 9ToOBI OCTaBIIEeCs YUCIIO AenmIoch Ha 8. Kakoe uucio ocra-
HETCSI 1OCIIe BhIYEpKUBaHUS UGP?

4 Haubl Tpu KkBajpara. Jlokazath, 4TO cymma
TPEX OCTPBIX YTJIOB MCXKIAY HAKJIOHHBIMU WU TOpHU-
30HTAILHBIMU MPSMBbIME paBHa 90°.

5. Jloka3atk, 4TO B MPSIMOYTOJILHOM TPEYTOJIBHUKE KyO THIIOTSHY3bI
0OJIBITIE CYMMEBI KyOOB KaTeTOB.

6. Haiitu cymmy: S, =12 =27 +3° =4 + ..+ (=1)"" - n>.

3augarue 26.
IF'eomeTpHYEeCKOE€ MHOXKECTBO TOYEK Ha IIAOCKOCTH
(C'MT)

Cpenn BceX TOYEK IIOCKOCTH TPEOYeTCS BBIACIUTH TaKWE TOYKH,
KOTOpBIE 001aal0T KaKUM-JINOO 33JJaHHBIM CBOHCTBOM.

I'MT Ha3piBaeTCd MHOKECTBO, COCTOSIIIEE U3 BCEX TOUEK, KOTOPBIE
001a1a10T 3aJaHHBIM CBOMCTBOM.
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Ipumepvr TMT: OKpyKHOCTb, OMCCEKTpHCa YTJIa, CPEIUHHBINA TMep-
neHaukyisip; I'MT touek minockoctu M, nist KOTOpsx yroa AMB umeet
3aJIJaHHYIO BEJIMUMHY, I€ TOUKU A U B 3a7aHbI.

3aoaua 1. BHyTpu OKpYXHOCTH C IICHTPOM B Touke O 3ajaHa TOYKa
A. Haiitu I'MT — cepenuH BCEBO3MOXKHBIX XOpPJ, MPOBEACHHBIX Yepes
TOUKY A.

3adaua 2. Haiitu I'MT mnockocTd, OTCTOSIINUX OT KOHTYpa KBajpa-
Ta CO CTOPOHOM y Ha pacCcTOSIHUH 1.

[Ipu pewenuu 3anay Ha I'MT ¢ mOMOLIBI0 KOOPAUHATHOTO METOMA
CHaJaJia Ha TUIOCKOCTH BBOJIAT YIAOOHYIO CHUCTEMY KOOPJWHAT, 3aTeM KO-
opauHATHl JTF000# Touku uckomoro I'MT 3agar0T mepeMeHHBIMHU, Ha-
IpUMEp, ¥ U V, TOCIE Yero HAYMHAIOT 3alKChIBATH YCIOBUS, KOTOPBIM
yaoBieTBOpsIOT Touku [ MT, ¢ moMomipio GopMysT CHCTEMBI KOOpIUHAT.
[anee mpeoOpa3oBBIBAIOT IMOJYYCHHBIE COOTHOIICHHUS, CTPEMSCH IPH-
JIaTh UM 3HaKOMBINA BHI.

3aodaua 3. JlecTHUIIA CKOJB3UT MO CTOPOHAM IIPSIMOTO yTila — CTCHE
u noixy. KoTeHOK, cumsmii Ha cepeAuHe JICCTHUIIBI, OTIMCHIBACT HEKO-
TOpYIO TUHUIO. UTO 3TO 3a IUHUA?

Memoo I'MT 6 3a0auax Ha nocmpoeHue

3aoaua 4. IlocTpoiiTe TPEyroJbHUK IO IBYM CTOPOHAM M BBICOTE K
TPETHEN CTOPOHE.

3a0aua 5. [lanbl nBe TOUkn A U B 1 npsiMasi a, HE TIPOXOJIAIIAS Ye-
pe3 3Ty Touku. Ha mpsiMoit @ mocTpoiite TOUKy, paBHOYJAJEHHYIO OT
ToueK A u B. Beerna iu 3a7ada uMeeT perieHne?

3aoaua 6. Jlan paBHOCTOpOHHMI TpeyrombHUK ABC. Haiiti Ha mmocko-
CTH MHOXXECTBO TO4YeK M Takux, 9To TpeyrodbHuku AMB u BMC paBHO-
OepeHHBIE.

3aoaua 7. HaliTh MHOXXECTBO TOYEK ITUIOCKOCTH, CyMMa PacCTOSHHUN
OT KaXIOW M3 KOTOPBIX JIO MPSAMBIX, IPOXOASAIINX Yepe3 CTOPOHBI elu-
HUYHOTO KBajpaTa, paBHa 4.

3a0aua 8. lan TpeyronbHuK. HaliTH MHOXECTBO LEHTPOB MPIMO-
YTOJNIBHUKOB, BIMCAHHBIX B 3TOT TPEYTOJBHUK TaK, YTO OCHOBAHUS IpS-
MOYTOJIFHUKOB JIe)KaT Ha OCHOBaHWM TPEYTOJbHHKA, a IBE APYTHE BEp-
IITMHBI — Ha OOKOBBIX CTOPOHAX.

Jlomawnee 3adanue 26

1. ITocTpouTh TPSAMOYTONBHBIN TPEYrolbHUK ABC 10 3aTaHHBIM
ocTpoMy yriry B u 6uccekrpuce BD.
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2. 3anummre qucao 7 ++/48 , UCTIOJb3Yd 3HAK KBaJpaTHOrO KOp-
Hs1 JINIIb OAVH Pas.

3. B mnockoctu nansl Touku 4 U B. U3 Toukn A npoBoasTcs Kaca-
TENbHBIE K OKPYKHOCTSIM C LIEHTPOM B Touke 5. Haiftm MHOXkeCTBO TO-
YeK KaCaHMs.

4. B TUIOCKOCTH MPOBOJAATCS Maphl OKPYKHOCTEH, KOTOPHIE KacaroT-
cs Ipyr Apyra B Touke M, a mpssiMOoH — B JaHHBIX Toukax 4 u B. Haiitu
MHOKECTBO TOUeK M.

5. ITo nomro npoxoauT npsiMas gopora. TypHCT MOXKET UATH IO J0-
pore co CKOpOCTBIO 6 KM/4 M TIO MOJII0 — CO CKOpOCThIo 3 kM/4. Onpeze-
JIUTh MHOKECTBO TOYEK, 0 KOTOPBIX TYpUCT MOXKET JOWTH 3a 1 vac, oT-
MPaBIISSICH U3 33JJAHHON TOYKHU A TI0 AOpOTeE.

6. Konnentparnus crnupra B TpeX pacTBopax oOpa3yeT reoMeTpuye-
CKyl0 mporpeccuto. Ecnu cMemaTs pacTBOpbl B OTHOIIeHHM 2:3:4, TO
MIOJTyYUTCS PacTBOp, coaepxkamuit 32 % cnupra. Eciu ke cMermarh ux B
BecOBOM oTHomeHuH 3:2:1, To B pactBope Oyner 22 % crnupra. CKOIBKO
MIPOLIEHTOB CIIUPTA COAEPHKUT MEPBBIN pacTBOp?

Baugrue 27.
3azayu Ha MOCTPOEHHE

1. TToctpoenue o Gopmyire. AnredpandecKuii METO:
» 110 OTPE3KY ¢ TIOCTPOUTB OTPE30K Md, TJIE M — HATYPaITbHOE YHCIIO;

a
» TI0 OTPE3KY @ MOCTPOUTB OTPE30K — , T 71 — HAaTYPaIbHOE YHCIIO;
n

ab
» 110 OTpe3KaM d, b 1 ¢ IIOCTPOUTH OTPE3OK — ;
c

» 10 OTpe3KaM « u b IOCTPOUTH OTPE30K v ab ;
» 110 OTPE3KY & MMOCTPOUTH OTPE30K an .

3adaya 1. o otpe3kaM a u b TOCTPOUTH OTpe3ok x =a' —b* .

2. TlocTpoeHne TPEeyroJbHUKOB:

» HOCTPOHUTH HPSIMOYTOJIBHBIN TPEYTOJIBHUK TI0 IBYM CTOPOHAM; I10
CTOPOHE U OCTPOMY YTIIy;

» MOCTPOUTH TPEYTOJBHHUK MO TPEM CTOPOHAM; IO JBYM CTOPOHAM
U YTIIy; TIO CTOPOHE U JIBYM YTJIaMm;

» HOCTPOUTH TPEYTOJIbHHK, ITOJOOHBIH 3aJaHHOMY TPEYTOJIBHUKY C
JaHHBIM K03 QunmeHToM noaoousi.

3aoaua 2. IlocTpouTh TPEYTONBHUK MO IBYM YIJlaM MPH OCHOBAaHHH
Y BBICOTE, OITyIIIEHHOW Ha OCHOBaHUE.

3. [IBmwkenns ¢uryp — mapajuieJbHbIe ITePeHOCHI, TTOBOPOTHI, CHM-
METPUHU OTHOCHUTENIBHO MPSIMBIX U TOYEK, TTOA00HS.

3aoaua 3. IlocTpoUTh TPEYTrOIBHUK MO TPEM MEAHAaHAM.

3adaua 4. TlocTpouTh — BIHICATh KBaJpaT B JAHHBIA TPEYTOJLHUK Tak,
YTOOBI JIBE€ €0 BEPIINHBI JIe)KaJIl Ha OCHOBAHHH, a JBe Apyrue — Ha 06o-
KOBBIX CTOPOHaX TPEyTOJIbHUKA.

3aoaua 5. Ha npsamoii L HaiiTh Touky K Takyto, uto AK + KB noc-
TUTaeT MHHAMYyMa, TOYKd A U B — HEeKOTOpble (PUKCHPOBAHHBIE TOYKU
MIJIOCKOCTH.

3aoaua 6. [locTpouts KBaIpat, BEPIINHBI KOTOPOTO JIE)KAT HA YEThI-
pex 3aJaHHbBIX MPSIMBIX.

Jlomawnee 3a0anue 27

1. Tlo nanHBIM OTpe3KaM a, b, ¢, d MOCTPOUTH OTPe30K X = N abcd.
4
a

2. ITocTpouTh OTPE3OK X = pEaye IO TaHHBIM OTpe3KaMm a, b.
a +

3

3. IIyHKTBI A 1 B pa3meneHbl pekol, Oepera KOTOpoi — mapajieib-
HBIE TIpsiMble. Tpedyercst MPOJI0KUTE 10pory U3 A B B ¥ IOCTPOUTH MOCT
yepe3 PeKy Tak, YTOObI MyTh U3 A B B ObLT KpaT4anIIIiM.

4. ITocTpouTh MapayuienorpaMM, y KOTOPOTO CePEeIUHBI TPEX CTOPOH
JIeKaT B 33TaHHBIX TOYKAX.

5. IlocTpouTh TPEYrOJbHUK MO CEpeUHaM JABYX €r0 CTOPOH U Mps-
MO, Ha KOTOPOU JIKHUT OHMCCEKTpHCa, MPOBEICHHAs K OJHON W3 ITHX
CTOPOH.

6. [TocTpouTh pPaBHOCTOPOHHUI TPEYTOJIBHUK, BEPIIMHBI KOTOPOTO
JeKaT Ha TPeX 3a/IaHHBIX MapaICIbHBIX TPIMbIX.

3augarue 28.
JokazaTeAbBCTBAa HEPABEHCTB

a—+

2
BO3MOYKHO TOTJa M TOJIBKO TOTa, Korma a = b . JlIokakuTe HepaBeHCTBO:

b
1. JlokaxuTe HEpaBEHCTBO: >+ab, a>0, b>0. PaBeHcrso

1
a >0, a+—2>2 PaBeHCTBO BO3MOXKHO TOorJa M TOJBKO TOraa, Korga
a

a=1.
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2. I[aHBI n IOJOXUTCJIbHBIX YHCCI 4,,4,,...,d MMPOU3BCACHUC KO-

n?

TopsIxX paBHO 1. Jlokaxute HepaBeHcTBO: (1+4,)(1+a,)...(1+a,)>2".
2
3. JIoKakuTe HepaBEHCTBO: % +b*+c* >ab—ac+2bc.

I 1 1

4. JloxaXuTe HEPABEHCTBO: Y + 7 +..+—<L

. 1 135 99 1
5. JlokaxuTe ABOMHOE HEPABEHCTBO: — < —+—:—- —

<—.
15 2 46 100 10

6. JlokaxuTe HepaBeHCTBO: (a + b)(l + lj >4 ,ecmn a>0, b>0.
a

7. JoxaxuTe HepaBEHCTBO: (a +b+ c)(l+%+l) >9,ecmn a>0,
a c

b>0, ¢>0.

2a 2b 2c
8. Jloxaxxute HEpaBEHCTBO: + + >3, eciu a>0,
b+c c+a a+b

b>0, ¢>0.

[Homawnee 3adanue 28

—

. lokazate, uto x* +p* +2° +1>2x(xy* —x+z+1).

N

. Jlokazatb, 4to a*+b* +1>ab+a+b.
. JlokasaTe, uto Xx° + y° +2° > xp+ Xz + yz.

W

1
4. Jlokas3aTh, uTO €clii X+ y+z=1,To x2+y2+222§.

5. Bepmunsl 4 u B tpeyronsauka ABC ¢ npsMbiM yriaoMm C CKOJb-
35T [0 CTOPOHAM IPSMOTO YIJIa C BEpIIMHOM P. JlokakuTe, 4TO BepIINHA
C mepeMeniaeTcs mpu 3TOM TI0 OTPE3KY.

6. B tpeyromsank ABC croponsl AC u BC He paBHBL Jlokaxwure,
4To OMccekTpuca yria C IenuT MOIMosiaM Yroll MeXIy MeAUaHOH U BBI-
COTOM, MPOBEJCHHBIMH W3 3TOW BEPIIWHBI TOT/IA U TOJBKO TOTAA, KOTIa
yroxa C pasen 90°.

3augarue 29.
MeToa MaTeMaTHYECKOH HHAYKIHH

Unoyrxyus ecmv Memoo nonyuenus 00uje2o ymeepicoeHus: uz Yacm-
HbIX HAOI0OeHULL.

Ipumep. PaccmoTpuM nemble uncna Bupa n(x)=x" +x+41. Oun

MIPOCThIE TIPH HATYPaJBHBIX 3HaueHUsIX X <40, HO TMOTOM MOSBISIETCS
coctaBHoe yucio. [lepebupast 3HaYEHUS X TOCTATOYHO JOJTO, HAUUHAS C
€IMHUILBI U TOJIy4asi MPOCThIE YKcia Mo AaHHOW (GopMylie, MOKHO clie-
JaTh OMMOOYHOE TPEATONOKEeHNEe, YTO BCE YHCIa TAaKOTO BHAa OyAyT
npocThiMU. YTOOBI M30eXaTh MOJOOHBIX OMIMOOK, HAO JUI 00OCHOBA-
HUS CBOEW THIOTE3bl WM MepedpaTh Bce BO3SMOXKHBIC CIydad, YTO He
BCerJia peajbHO, WM J0Ka3aTh CIPAaBEIIMBOCTh METOIOM, OCHOBAHHOM
Ha TIPUHITAIE (AKCHOME) MaTEMaTHICCKOW WHTyKITHH.

Cymb npunyuna Mamemamuieckol UHOYKyuu:

€CJIH HEeKOTOpoe yTBepkacHue ((hopMyiia) crpaBeUiuBO mpu 7 =1
(Wmu qpyroM HaTypaJbHOM 3HAYEHUH /1, P KOTOPOM MMEET CMBICHT 3TO
YTBEPXKICHUE) U U3 MPEAMOJIOKEHHS €ro CIPaBeINBOCTH IS HEKOTO-
poro 3HaueHUs n =4k CIEAyeT CIPaBEAJIUBOCT YTBEPKACHUS IS CIe-
JIYIOILETO HATYPaIbHOIO 3HaUCHUS 1 =k +1, TO yTBEpPKIACHUE CIIpaBe/-
JIUBO JJISI BCEX HATYPAIbHBIX 3HAYCHUH A.

Cnocob Ookazamenbcmea MemoooM MamemMamuyeckol UHOYKYUU
3aKAIOUAEMCI 8 CIEOVIOUEM:

1. Jloxa3pIBaeTcsl WM TPOBEPSAETCS CIPABEAIUBOCTD yTBEPIKIECHUS
i n=1.

2. Ilpeanonaraercs CpaBeyIMBOCTh YTBEPIKIEHUS TSI HEKOTOPOTO
HATYpaNBHOTO 7 =k (MHAYKIUOHHOE MPEIIONI0KEHHE).

3. Mcxomas u3 3TOTO MpeanooKeH s, JOKa3bIBAIOT CIIPABEIIMBOCTh
YTBEPXKACHUS U 1 = k + 1 (MHIYKUMOHHBIN MEpexo).

Ilpumepor
1. Jloka3aTh, 4TO CyMMa KBaJpaTOB MEPBBIX # HATYPAIbHBIX YHCEI
» _ n(n+1)(2n+1)

6
2. Haitru cymmy S, =1-14+2-214+...+n-n!.

paBHa S, =1 +2% +...+n

3. Jloxasats paBeHCTBO: 1-24+2-5+...+n(3n—1)=n’(n+1).
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4. Haititn cymmy L+ +; .
1-2 n(n+1)

57" 43"2.2"" npu mo6oM HaTypalTbHOM

5. JIokaxuTe, 4TO YUCIIO0
n nenutcs Ha 19.

6. JlokaxuTe TBOMHOE HEPABEHCTBO:

1 1 1
<—=+—=+..+—=<2 .
Jn N - Jn

. Jokaxwure HepaBeHCcTBO: 3" —2">n, neN.

(e BN |

. lokaxure, uto uucno 6" +20n +24 kpaTHo 25.

Homawmnee 3a0anue 29

2 2

. Joxaxwure, uto 1 +2° +...+n’ :@.
1 2 n—1 1

. JokaxuTte, 4T0 —+—+...+ =1-—.
2! 3! n! n!

1 1 n
. lokaxkure, 470 —— +——+ ...+ = .
2-5 5-8 (Bn-1)(3n+2) 6n+4

. Noxaxwure, uto 1> +3% +...+(2n—1)* = n(2n 1;(214 ) .

p—

N

98]

N

93]

. Jlokaxure, 4TO (n3 +2n)53 s Vne N .

(o)}

. Jloxaxute, uro unciao 4" +15n—1 penures Ha 9.

Baugarue 30.
IIaaHuMeTpHA. 3aZa4YH C OKPYKHOCTAMH

1. Bokpyr paBHOCTOpOHHEro TpeyroibHHka ABC ommcaHa OKpYX-
HOCTb, TOUKa P JIeXKUT Ha OKPYKHOCTH. JloKa3arh, 4To U3 Tpex xopa AP,
BP, CP nan6omsIas paBHa CyMME ABYX JAPYTHX.

2. Boxpyr paBHOCTOpOHHETO TpeyroidbHHKa ABC ommcaHa OKpYX-
HOCTb, TOUKa P JIEXHUT Ha OKPYKHOCTH. JloKa3aTh, 4TO CyMMa KBaJIpaToB
e TpeX Xopa AP, BP, CP ecTb BeTWYHMHA TTOCTOSHHAS UL TAHHOM
OKpPY>KHOCTH.

3. Man paBHOOenpeHHbIH TpeyronbHUK ABC, Touka H — TOUKa mepe-
CEUEHUS BBICOT TPEYrojpHUKa. JloKa3aTh, 4TO OKPY>KHOCTb, IPOBEIECH-
Has yepe3 Touku A, B, H xacaercs mpsmoit AC.
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4. B mpsMOyroibHOM TpEyToJbHUKE BHICOTA, OMYIIEHHAs U3 Bep-
IIMHBI OPSAMOTO YIJla Ha TUIOTEHY3Y, JEIUT ee Ha oTpe3ku 9 u 16. Haii-
JIUTE paJuyC BIMCAHHOU B TPEYTOJIBHUK OKPYKHOCTH.

5. Tpu okpyxkHOCTH pamuycoB 5, 10 u 15 kacaroTcsi BHEIIHE APYT
npyra. Haiinute paanyc OKpy>KHOCTH, POXOJAIIEN Yepe3 LEHTPH! JaH-
HBIX OKPY>KHOCTEH.

6. B mpaBUIBHBIN TPEYrOJIBHUK CO CTOPOHOW a BIHCAaHBI TPU paB-
HbIE OKPY’KHOCTH, KacaroIluecsl ApYyTr Apyra M Kaxaas U3 HUX Kacaercs
JIByX CTOPOH TpeyrojpHuka. Haliqure paguyc okpykHOCTEH.

7. Kpyr paauyca R paszjeneH AByMsI KOHIICHTPUUYECKUMH C HUM OK-
PYXHOCTSMHM Ha TpU paBHOBeNHKHe (GUrypbl. HaliTH paanychel 3THX OK-
PY>KHOCTEH.

8. /IBe OKpY)KHOCTH PaglyCcoB R ¥ 7 KacarOTCS BHEITHUM 00pa3oM.
Haiitu mmomane Tpamenuu, OTpaHUYCHHONW NBYMs OOIIMMH KacaTelb-
HBIMH K 3THM OKPY)KHOCTSAM M OTpe3KaMHU MPSMBIX, COEAUHSIOINUMU
TOYKHU KacCaHUsI.

Jomawmnee 3adanue 30

1. JIBe OKpy>XHOCTH paauycoB R=3cM u r=1lcMm KacawoTca

BHENIHUM 00pa3oM. HaiiTu paccTosiHHSI OT TOYKH KacaHUs OKPYKHOCTEH
JI0 UX OOINX KacaTelbHBIX.

2. Jlan KBajzipat, ABE BEPIIMHBI KOTOPOIO JIeXKAT HA OKPY>KHOCTH pa-
auyca R, IBe Apyrue — Ha KacaTelbHOM K ATOM OkpyxHocTtH. Haiitu
JUIMHY CTOPOHBI KBapaTa.

3. lleHTp OKpPY>XKHOCTH, BIIMCAHHONH B MPSIMOYTOJBHYIO TPAICITHIO,
yAaJeH OT KOHIIOB €¢ 0OKOBOI cTOpoHBI Ha 3 u 9 cMm. Haiitu miomians
Tpamnenuu.

4. VI3 oHO# TOYKYU OKPY>KHOCTHU MPOBEACHBI JABE XOPIBI JIHHOHN 10
u 12 cMm. Haiitu pagmyc OKpy>XKHOCTH, €CJIM PACCTOSHUE OT CEPEIUHBI
MeHbBIIIEeH XOP/IbI A0 OONBIIEH XOpABI paBHO 4 CM.

5. JlokazaTh, YTO PacCTOSIHWE OT OPTOLEHTpa 0 BEPIIMHBI Tpe-
YTOJIbHUKA B 2 pa3a 0oJbllle pacCTOSHUS OT IICHTPa OMHCAHHOW OKPYXK-
HOCTH JI0 CTOPOHBI, MPOTUBOIOJIO0KHOM 3TON BEpILUHE.

6. B okpyXKHOCTb pajuyca R BIHCaHbI YEThIPE PaBHbIE OKPYKHOCTH,
KaXJasi U3 KOTOPBIX KacaeTcs NaHHOW M JBYX COCETHHMX. BBIUMCIHUTH
1011k (PUTYpPHI, OTPAaHHYCHHON 3TUMU TISTHEO OKPYKHOCTSIMHU.
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. Pemmth rpadudecku cucreMy ypaBHCHHIA:

. Pemuts cucteMy ypaBHEHHUIA:

. Pemmts cucreMy ypaBHEHHN:
. Pemmts cucreMy ypaBHEHHN:

. Pemmts cucreMy ypaBHEHHN:
. Pemuts cucteMy ypaBHEHHUIA:

. Pemuth cucremy ypaBHEHUI:

. Pemuth cucremy ypaBHEHUI: {

Baugarue 31.
CucTeMBI aAreOpanYeCKHX ypaBHEHHH

x+y=3,
ﬂﬂ—sz

X +y=1,

. Pemmts cucreMy ypaBHEHHM:

Y =4y’ +4y+x° =1.
x+y=4,
{(xz—yz)-(x—y)zm.
xXy—x=2,
{xyS—xy2 =8.
x+xy+y=7,
{szrxvay2 =13.
x4yt x4y =92,
{xy=3.
x(y+z)=20,
y(x+2)
z(x+y)

X +xy +y =17,

8

:1 N
=14.
x+xy+y=>5.

JHomawmnee 3a0anue 31

* 2 BB
. Petunts cucremy ypaBHeHnit:< y  x 6 ’
x+y=5.
. x—y=1,
. Pemmte cucremy ypaBHeHmiA: . | |
x =y =7.

xp(x+D)(y+1)=72,
(x-D(y-D=2.

_ |22+ y* =20,
4. PemuTh cucteMy ypaBHEHHI:
xt+y? =20.
1 ab+1
xX+y+ = ,
. xX—y b
5. Pemnts cucteMy ypaBHEHUN:
1 ab+1
xX—y+ = .
X+y a

\/x+\/; +\/x—\/; =2,
\/y-i-\/;—\/y—\/; =1.

6. Pemmuth cucteMy ypaBHEHMMN:

3augarue 32.
IIocTpoeHnus, pa3pe3aHua
H reoMeTpH4YECKHE npeobpa3oBaHus

1. bapoH MroHXray3eH yTBEp:KIaeT, YTO CMOI pa3pe3aTrb HEKOTO-
pBIii paBHOOEAPEHHBINH TPEYTOJIbHUK Ha TPU TPEYTOJbHHKA TaK, YTO M3
TOOBIX JIBYX MOXKHO CIIOKHUTH paBHOOEApEeHHBIN TpeyroibHuK. He xBa-
craeT Jit 6apoH?

2. IlocTpouTh OOIIYIO KacaTeIbHYIO K TBYM OKPYKHOCTSIM.

3. IlocTpoiiTe NpaBUJIBHBIM TPEYTONbHUK, €CIM 3aJaHbl TPU pac-
CTOSIHUS OT TOYKH, B3TOW BHYTPH TPEYTOJIBHHUKA, JO €r0 CTOPOH.

4. ITocTpouThb KBaJpaT MO Pa3HOCTH JJIMH JUArOHAJIN U CTOPOHBI.

5. Ha xakoe HamMeHbIIee YHCIIO YacTel MOXKHO pa3pe3aTh HpsSMO-
YTOJIBHUK CO CTOpOHaMu 4 1 9 Tak, 4TOOBI U3 HUX MOXHO OBLIO CIIOKHUTH
KBaapat?

6. Cy1ecTByeT JH NPIMOYTOJIbHUK, KOTOPBI MOXKHO pa3pe3aTh Ha
15 paBHBIX MHOTOYTOJIEHUKOB, HE SBISIONIMXCS MPAMOYTOIbHHUKAMH?

7. Ha xoopauHaTtHO! TIockoct OXY m3o0pasmwmn rpaduk GyHK-
uud y = x. IIoTOM OcH KOOpAMHAT CTepH — Ha PUCYHKE OCTanach
TOJILKO Mapaboia. Kak mpu moMomy HUpKyJis U JUHEHKH BOCCTAHOBUTD
OCH KOOPAHMHAT ¥ €UHHITY JITHHBI?

8. JlaHbl JB€ KOHIEHTpPUYECKHE OKpYx HOCTH. [IpoBenute mpsimyto,
Ha KOTOPOi 3TH OKPY>KHOCTH BBICEKAIOT TPU PABHbBIE OTpE3Ka.
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Jomawnee 3a0anue 32

1. JIBe okpy:xHOCTU nepecekaroTcst B Touke M. Ilpoectu yepes M
NpAMYIO0, TMEPECEKAIONIYI0 OKPYXXHOCTU B TOYKax A M B Tak, 4TO
AM = MB.

2. Touka O ABMXKETCS MO TUIOTEHY3€ MPSIMOYTOJBHOTO TPEYIOJIb-
Huka. Ilpu xakom mosyoxeHun Touku O pacCTOSHUE MEXKAY €€ MPOeK-
UASMH Ha KaTeThl OyJeT HAMMEHBIIUM?

3. Ha cropone BC paBHOCTOpOHHETO TpeyroiabHuka ABC oTMeueHa
Touka D u Ha oTpe3ke CD Kak Ha CTOPOHE MOCTPOECH PaBHOCTOPOHHUI
tpeyronbauk CDE BHe Tpeyromsauka ACB. Touku K u M — cepennHbl
orpe3koB AD u BE cooTBeTCTBEHHO. [lOKaXUTe, UTO TPEYrOJIbHUK
CKM — paBHOCTOPOHHHUI.

4. C mOMOIIBIO LUPKYJIA U JUHEHKH OCTPOUTH OKPYXKHOCTb, BIIH-
CaHHYIO B JJaHHBIH yroJl U MPOXOMASIIYI0 Yepe3 3aJaHHYI0 BHYTPH HETO
TOUKY.

5. U3 8 moHer onmHa danbmvBas U Jierde ocTalbHbIX. Kak ¢ momo-
IIBIO JIByXYalIeYHbIX BeCOB 0€3 THph HAWTH (alBIIUBYIO MOHETY JBYMSI
B3BEIIMBAHUAMU?

6. /JIBa myTHHKa BBILUIM OJHOBPEMEHHO U3 NMyHKTa A B MyHKT B.
IlepBslil U3 HUX MEPBYIO MOJIOBUHY CBOETO BPEMEHH IIEN CO CKOPOCTBIO
X , @ BTOPYIO — CO CKOPOCTBIO ). BTOpOIi MyTHHK IIeN MEPBYIO MOJIOBH-

Hy IIyTH CO CKOPOCTBIO ), a BTOPYIO IOJIOBUHY CO CKOPOCTBIO X
(x> y). Kto u3 Hux panplue npuien B B?
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ITpuaoxenua

Il onumnmnapa HI'Y no matematuke 2000 r. — 9 knacc

1. Jlns HyMepanuu CTPaHHWIT OJHOW TOJCTOW KHUTH MOTPEOOBAIOCH
3829 undp. Cxonbko B kHUTe cTpaHUI]? CTpaHUIBI HYMEPYIOTCS YHCia-
mul,2,3uT. o

2. BuyTtpu kBaapata ABCD B3sita Touka M Takasl, YTO TPEYTrOJbHUK
CDM — nipaBwinbHbBIN. HaiiTi Benmmauns! yriioB ABM n BAM.

3. MOXHO 1 pacCTaBUTh Mexay uuciamu 1, 1/2, 1/3, ..., 1/12 3Ha-
KA «t» H «—» TaK, 4TOObl B pe3yjbTaTe BBIOJHEHUS OINEpalfii TOIy-
gucs 07

4. JlnuHbel ABYX BBICOT TpeyroibHHUKa paBHbl 6 u 10 cMm. [lokazats,
4TO AJIsl JUIMHBI TPETbel BBICOTHI /1, 3TOrO TPEYrojbHUKA CIPAaBEIINBO

HepaBeHCTBO 15/4 < hy <15.

5. /IBa urpoka WrparoT MO CIEAYIONINM IIpaBUjiaM: TIEPBBIN Ha3bIBa-
eT HaTypaJbHOE YHCJI0, He TpeBocxoxasmee 10, BTopoi mpubaBiseT K
HEMy HEKOTOpO€ HaTypalbHOE 4YMCIIo, HE MpeBocxozsmee 10, 3artem
TIEPBBII AHAIOTWYHO TIOCTYIAET C TOJYYHBIIUMCS YHCIOM H T. ZI. TIO
ouepenu. [loOexmaeT TOT, KTO MEPBBI CMOXKET MONy4IuTh umciio 100.
Kro n3 urpokoB cMoxet obecrieunuts cede modemy?

6. CymecTByeT 1 OECKOHEYHAs! CTPOTO BO3pacTaroliasi Mocieq0Ba-

TENbHOCTb HATyPaJIbHBIX YHCEl {ai}, i=1,2,3, ... Takasg, 9TO JJIsi BCEX

1 U m BBIIOJIHEHO PaBeHCTBO a,, =da, +a,?

Il onumnnaga HIY no matematnke 2000 r. — 10 knacc

1. OmHaXaBI YIUTKA 3aI10J13/1a Ha BEpIINHY 0aMOyka, KOTOPBIA pac-
TET TaK, YTO KakJas TOYKa ero ctedisi MOJHMMAETCs BBEPX C OJHOH M
TOM e CKOpocThio. Ha 370 et morpeboBanock 7 wacoB. OTHOXHYB Ha
BepinHe 6aMOyka poBHO | yac, OHa CITyCTHJIaCh Ha 3€MIIIO 3a 8 4acoB.
Kakoe Bpemst 3aHs1710 ObI €€ My TelecTBUE, eciy Obl OHa OTbIXaja 2 Jaca
Ha BeprrHe? CKOPOCTh YIUTKH ITOCTOSTHHA.

2. Knetkn Tabmuel pasmepa 10 Ha 10 packpamieHsl B 9 11BeTOB. 3a
OJIMH pa3 paspeliaeTcs MepeKpacuTh BCe KIETKH HEKOTOPOM CTPOKU MIIH
HEKOTOPOTO CTOJIONA B JIFOOO0I M3 IIBETOB, B KOTOPBIN YKe OKpAIICHH He
MeHee JBYX KJIETOK NAaHHOW CTPOKM WM cToiOna. MoXHO Ju 3a He-
CKOJIBKO pa3 MepeKpacuTh BCE KICTKH TAOIHIIH B OJIUH [IBET?
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3. MoxHO JI1 paccTaBUTh Mexay uuciamu 1, 1/2, 1/3, ..., 1/12 3Ha-
KH «T» U «—» TaK, 4TOObI B PE3yJIbTaTe BBIMOJTHCHUS OIEPAIMA TOITY-
yuics 07

4. Ha nmockoctu pacnonoxensl kBaapatel ABCD u AEFG ¢ o0meit
BEePIIMHON A, BEpIIMHBI 0003HAYEHBI MO YacOBOW cTpenke. Jlokasatsb,
YTO IEHTPHI KBAaJ[PaTOB U cepeluHbl 0Tpe3KoB BG u DE Toxe 00pa3yroT
KBaJIpar.

5. Ha xmymbe pacteT 51 mBETOK Tak, YTO W3 JIIOOBIX TPEX IIBETKOB
HEKOTOPHIE JIBa HAXOJSATCS HA PACCTOSHUHM HE Oojee 1 M Apyr oT Apyra.
JlokazaTh, 4TO ecThb Kpyr pamuyca | M, B KOTOPOM pacTeT He MeHee
26 LIBETKOB.

6. HaiiTi Bce HaTypaJibHBIE YMCNA 71, CyMMa KBaJpaTOB JAEIHUTENeH
KOTOPBIX, BKJItoUas 1 v uckiroyas n, paBHa 2n+2.

VI onumnmnaga HI'Y no matematmke 2003 r. — 9 knacc

1. Ha mpsimoit oTtMeueHsI 45 TodeK, Jexamux BHE oTpeska AB. Jlo-
Ka3aTh, YTO CyMMa PacCTOSHHUM OT BCEX ITUX TOUEK JO A HE paBHA CyM-
M€ PacCTOSAHUI OT BCEX 3TUX TOYEK JI0 B.

2. Halinute HanMeHbIIIee HATypaIbHOE YHCIIO0, CyMMa UG P KOTOPO-
ro U cyMMma 1udp CIEAYIOMIEro 32 HUM OJTHOBPEMEHHO ACTSATCS Ha 67.

3. Ha mnockocTH OTMEYEHBl CEpEeIUHBl CTOPOH BBIMYKIOIO MSITH-
yroyibHuKka. BoccTaHOBUTE LIMPKYJIEM U IMHEUKOM €ro BEpIIUHBI.

4. HapucyiiTe Ha TUIOCKOCTH MHOTOYTOJIBHUK M HEKOTOPYIO TOUYKY
BHE HETO TaK, YTOOBI HA OJJHA CTOPOHA MHOTOYTOJIbHHUKA HE Oblila BHHA
13 3TOH TOYKHU MTOJIHOCTBIO.

5. IlpeacTaBuTh MHOTOWIeH X' +x° +1 B BHje MPOM3BENECHUS IBYX
MHOT'OWICHOB HEHYJIEBOU CTEIICHHU.

VI onumnuaga HI'Y no matematuke 2003 r. — 10 knacc

1. Ha opranmsanunonHomMm cobOpanun Beepoccuiickoro o0iiecTBa Ty-
neix 47 aeneratoB u3 12 perHoHOB BTOPOMW JCHB IBITAIOTCS PAcCECThC
3a KPYTJIBIM CTOJIOM TakK, YTOOBI CPeaH JMOOBIX 15 CHUAAIIMX MOIpS[ Jie-
JIETaToOB OBLTH TPEACTAaBUTENN BCeX perHoHOB. CMOTYT JTM OHH 3TO CHE-
JIaTh ¥ IPUCTYIIUTh, HAKOHETI, K eIy ?

2. Jlokaxure, 4To ecu a’ +Sab+b> nemurcs Ha 7, TOo U a’ — b’
nenuTcs Ha 7.

3. Ha Bcex croponax AB, BC, CD, DA xBanpata B3sThl Touku P, Q,
R, S cooTBeTCTBEHHO Tak, 4TO OTpe3ku PR u QS nepneHauKyIsIpHbI, U
myctb O — TOYKa MX IepecedeHns. Jlokaxure, 9T0 cymMma IepUMETPOB
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4eTbIpexyroibHukoB APOS u CROQ paBHa CyMMe NEpUMETPOB YETHI-
pexyroiabHukoB BOOP u DSOR.

4. Bo BnmcaHHOM dYeThIpexyroidbHuke ABCD IIMHBI CTOPOH AB 1
AD paBHbI, P — TOUKa TepeceueHus JuaroHaieil, a £ — Todka rnepecede-
HUS OKPYXXHOCTH, ONUCaHHON BOKpYT ABP co croponoit BC. [lokaxure,
gTo MIUHBI 0Tpe3koB CD n CE paBHBI.

5. loxaxxute, 4To OeckoHeuHas Bo3pacTaromas apudmerudeckas
NpOrpeccHs U3 HaTypaIbHBIX YHCEN JIU00 BOOOIE HE COACPKUT KBaapa-
TOB HaTypPaIbHBIX YHCEN, INOO COACPKUT X OECKOHEYHO MHOTO.

Bcecubupckasa onumnuaga no matematuke (J1LL-1997) — 9 knacc

1. @anpmuBeie aeHbru cocTaBisid 90 % Bcell HEHEXKHOW MaccChl
ctpanbl. KoMmmereHTHBIE Opranbl B pe3yibrare omnepaiuu «CeKBecTp»
U3BSUTH YacTh (DaNBIIUBOK, B pe3ylbTaTe Yero OHU CTalld COCTaBISTh
b 80 % Bcex nmeHer cTpaHbl. Kakyio 4acTe epBOHAYANBHON MEHEXK-
HOMW MacChl COCTABIISUTU H3bSATHIC (aTbITUBKHU?

2. Harucano 1997-3naunoe ymcno. Kaxkmoe wucio, oOpazoBaHHOE
TOOBIMH JIBYMSI €r0 cocemHMMHU Itndpamu, menutcs Ha 19 wmmm Ha 31.
IMocneansst uugpa uucna pasHa 2. Yemy paBHa niepBas nudpa?

3. Buytpu Ttpeyronsuuka ABC BbiOpana Touka O Takas, 4TO ILJIO-
maau tpeyroibHukoB AOB, BOC, COA paBHbl. Jloka3ath, 4To Touka O
COBIIaJaeT C TOYKOM MepecedeHns Meauan TpeyroibHuka ABC.

4. Ha knetryarom nucte Oymaru pazmepom 10 Ha 10 xierok 60 kie-
TOK 3aKpallleHbl B YepHBIM 1BeT. JlokazaTh, 4TO BCeraa HaWAyTCsS TPU
COCEITHHUX YEPHBIX KIJIETKH, PACIIOIIOKEHHBIX YTOIKOM (OyKBOH «T», BO3-
MO>KHO, TIOBEPHYTOM).

5. IImockuii BBIMYKIBIE MHOTOYTOJNBHUK M, COHEPXKHUTCS BHYTPHU

IUIOCKOT'O BBIITYKJIIOTO MHOTOYrojbHUKa M, . Jloka3zaTh, 4TO HMEPHUMETP

M, ne Gonblue nepumerpa M, .

Bcecnbunpckasa onumnuaga no matematuke (J1LU-1997) — 10 knacc

1. 3 ogHOTO TOpOMa B Apyroil BHU3 MO peke Kopalib IIBIBET CY-
TKH, a 00paTHO — JIBOE. 3a KaKoe BPeMsl MOXKHO TOOpaThCs Ha TUIOTY U3
BEPXHET0 ropo/ia B HIHKHUN?

2. Jloka3aTh, 4TO €CJIM Ka)/ias JUaroHadb BBITYKJIOTO 4-yrojlbHUKA
JIEJUT eT0 Ha JBa TPEYTOJbHUKA PABHOW IUIOIIA I, TO 3TOT 4-yTOIBHUK —
napauiesorpaMmM.
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3. Jloxazatp, uro gucno 1...12...25 (k emunun, k+1 aBoiika) mpu
JI000M HaTypalbHOM k SIBIISIETCS] KBapaToM HaTypalibHOro uncia. Haii-
TH 3TO YHUCIIO.

4. Ha xoudepenuuu 85 % npeneraToB 3HAIOT KUTAWCKHUN SI3BIK, U
75 % — typeuknii. CKOIBKO MPOLEHTOB JENEeraToB HaBEPHAKA 3HAIOT H
KUTANUCKUH, U TYPEIKuii?

5. B nnockom BbIyKJIOM nsiTHyroibHuke ABCDE AnuHBI BCEX CTO-
pOH paBHEI, a BenuunHa yria ACE BIBOe MEHBIIEC BETMIHUHEI yriia BCD.
Haiitu Benumunny yrina ACE.

Bcecunbupckas onumnmaga no matematuke (J1LU-1999) — 7-8 knaccbl

1. I3 A B B aBTOMOOMIIB exan co ckopocThio 40 kM/4, a u3 B B 4 —
co ckopocThio 60 km/4. HaliTu cpemHIOI0 CKOPOCTh NBYIKCHUS aBTOMO-
6w Ha BceM MyTH OT A B B 11 0OpaTHO.

2. Bacs u Ileta ynunum peiOy. Bacs noiiman oxyneit Ha 20 % MeHb-
me, yeM [lets. Ha ckompko mpoueHToB Oombiie okyHell BoutoBMa [lets,
yem Bacs?

3. CymiecTByeT I TPEYTOIBHUK C JUTMHAME CTOPOH Ooubie 199 cm,
B KOTOPBIF MOXHO OBIJIO OBI BIHCATH IPYTOH TPEYTONBHUK, KaXKIasi CTO-
poHa KoToporo MeHsIre 1 cM. Bece BepIIMHBI BIUCAaHHOTO TPEYTOIBHUKA
JOJDKHBI OBITH PacIoOJIOKEHBI Ha Pa3HBIX CTOPOHAX HCKOMOTO TPEYTOJIb-
HUKA.

4. MOXHO Ji B KJIETKax TaOMUIbl 4 X 4 pacCTaBUTh IUTFOCHI I MUHY-
CBI TaK, 9TOOBI Y KQXKJIOr0 MUHYCa OBIJIO TPH COCETHHX ILIIOCA, a y Kax-
JIOTO TUTIOCA — POBHO OJIMH cocenHuit MuHyc? KieTku cumratorcst coce-
HUMHU, €CJTH OHH UMEIOT OOIIYI0 CTOPOHY.

5. B xnacce 33 yuenuka, a cyMMa ux Bo3pactoB paBHa 430 net. Jo-
Ka3aTh, 4TO B KJlacce HailayTcs 20 yueHUKOB, CyMMa BO3PacTOB KOTOPBIX
6obme 260 ner.

Bcecnbupckas onumnuaga no matematuke (J1lU-1999) — 9 knacc

1. Kaxapiit ron Ha 3aBojJie¢ MPOU3BOJCTBO MaJalio Ha OJUHAKOBOE
KOJIMYECTBO MPOLIEHTOB M B WUTOre 3a ABa roaa ymano Ha 36 %. Ha
CKOJIBKO TIPOIICHTOB I1a1ajI0 MPOU3BOICTBO KAXKIBIA ro1?

2. B yron BIucaHbl TpU OKPY>KHOCTH, IPUYEM CPEIHSIS U3 HUX Kaca-
eTcst IByX Kpaitaux. ITnomam kpaitnux pasubl 4 u 16 cM”. Haiftu mo-
aJb CpeHEN OKPYKHOCTH.

3. B xnacce 33 yueHuka, a cyMMa ux Bo3pactoB paBHa 430 set. [o-
Ka3aTh, YTO B Kiacce HaiiayTes 20 yICeHUKOB, CyMMa BO3PacTOB KOTOPBIX
6osbire 260 set.

4. B tpeyronbuuke ABC BennunHa yria A pasHa 60°, a OuccekTprca
AD nemut cropory BC B otHomierann BD : DC =1:2 . Haiftk yris! Tpe-
yronbHuka ABC.

5. HaiiTn Bce pelleHHs ypaBHEHHS: x° + 2{x} —13=0. 3nech {x}

0003HaYaeT APOOHYIO YaCTh X, T. €. PA3HOCTh MEXKAY X U MAaKCUMAIbHBIM
[EIBIM YHCJIOM, HE TIPEBOCXOIAIINM X, HAPUMED {1,3} = {—1,7} =0,3.

6. IlIkoJIbHBINM KPY>KOK MO acCTPOHOMHUH 3a roj mpoes 20 3aHATHM.
Ha ka)kaoM 3aHATHH TPUCYTCTBOBAJIO POBHO O HIKOJBHUKOB, MPU 3TOM
HUKAaKHE JIBa MIKOJbHHUKA HE BCTPEUAINCH B KPYKKe OoJiee OJHOTO pasa.
JlokazaTh, 9TO Ha 3aHATHUAX KPYKKa MOOBIBAIO HE MeHee 25 pa3HBIX
IIIKOJTEHUKOB.

Bcecnbupckas onumnuaga no matematuke (J1LU-1999) — 10 knacc

1. Ecnu nepkHEK OyzAeT mpoxoauTth B yac 10 KM, TO OH NpUAET Ha
0a3y Ha Yac TO3Ke CpOKa, a eciu OyAeT OexaTh CoO CKOPOCThIO 15 kMm/4,
TO TIpuOyAeT Ha Jac paHbine cpoka. C Kakol CKOpPOCTBIO eMy Hamo Oe-
KaTb, YTOOBI MPUIUTH TOYHO B CPOK?

2. BHyTpH OKpYXHOCTH pazuyca 3 ¢cM pacloJOXeHbl OZHA OKPYX-
HOCThb pajnyca 2 CM U JIB€ HECOBIAJAIOIIUE OKPYXHOCTU OJUHAKOBOTO
panuyca r. HaliTu 3TOT paauyc, eciid U3BECTHO, YTO BCE TPU BHYTPEHHUX
OKPY>KHOCTH KacaroTcsi BHEIIHEH U JPYT Apyra.

3.V 0abymku umenuch rpyuu u si610ku. OHa pazaenuia uxX MEexXILy
BHYKaMH, TIPHYEM KKIOMY BHYKY NOCTaJOCh OJJUHAKOBOE KOJIMYECTBO
¢pykroB. Ilere mocranace yeTBepTh BCEX AOJIOK W OJHA CeAbMAasi BCeX
rpyu. OnpeaenuTs KOJIUYecTBO BHYKOB y 0a0yIIKH.

4. B tpeyronbuuke ABC Benuumna yria B pasHa 60°. ITycts O —
To4ka nepeceueHus: ouccektpuc A4, n CC,. JlokazaTb, 4TO TPEyroib-

HuK A40C, — paBHOOEIPEHHBIH.

5. Kakoe MakcuManpHOE KOJIMYECTBO IONApHO DPA3IMYHBIX HATy-
panbHbBIX ymucen oT 1 g0 50 MOXKHO BBIOpaTh Tak, YTOOBI CpPeaN HUX HE
OBLIO YHCelN, Pa3IHYaroIUXCsl POBHO B 2 pa3a?

6. Ha BcTpeue nmecsiTH BENMKHX ITyTEHIECTBEHHUKOB BBIICHHUIIOCH,
YTO KKIBIM U3 HUX MOOBIBANI O0JIee YeM B IMOJOBHHE BCEX CTPaH MUpA.
Jlokazarh, 4TO HAMAYTCSA TPU CTPAHBI TAKUX, YTO KAXK/IbIM BEINUKUU IIy-
TEIIECTBEHHHK MOOBIBAJ B OTHON U3 HUX.
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OTBeThbI U IIOACKA3KH K 3aHATHAM

3ansarue 1.
1. 3a30pb1 ogmHakoBel. 2. 12. 3. Teopema ®aneca. 4. Cpennue JIWHUH.

5.900. 6. x (—o0;—1] U[O;l)u(%ﬁooj . 7. Her, yetHOCTb. 8. 5 nHel U 4 HOUw.

3ansTue 2.

1. CHayana  mOCTpPOUTH  0€3  MOIYJs. 2. PackpbITh ~ MOJyJIb.
3. l'eomerpuyeckoe ompeneneHre Moayis. 4. CHadana mocTpouTh 0e3 MOIyJIs.
5. Crpourts no maram. 6. Packpeite Mmogynu. 7. Korna npoussenenue pasro 0?

3andrue 3.

1. 3. 2. la, moxHo. 3. 13. 4. llenouucnennocts. 5. YerHocth. 6. OcTaTku
npu geneHnd Ha 5. 7. Ot nmpotuBHOTO. §. Ilo mpuHIMITy dupuxie.

3ansarue 4.

1. Beibpatp campix crapmmx. 2. PasHOCTE 14 MOXKET BCTPETUTHCS UG |

k
pas. 3. Paccmotpers S, = Zx,. U UX pa3HocTu. 4. PaccMOTpeTh KOJIMYECTBO TO-
i=1
YeK, JISKAIUX 110 OJHY CTOPOHY OT mpsmMoii. 5. 16. 6. Ot nporusHoro. 7. Het.
8. U cHoBa npunImn upuxie.

3ansrue 5.

1. da, "er, na, vet. 2. Her. 3. Jla. 4. [la. 5. Her, Hanipumep, a = 2. 6. Her,
TOJIbKO ueTHoe uucio. 7. Ja, Her, Hanpumep 12. 8. Ocratku. 9. Her, genu-
mocth Ha 3. 10. Paznosxutek Ha MuHOoxkuTenn. 11. 120 = 5!. 12. OHo nenutcst Ha
11111, mammpumep.

3ansTue 6.
1. 84, 4. 2. TlepeGop. 3.0.4. 1. 5. 0. 6.99. 7. mod 3. 8. 13.
3ansTue 7.
LS=rc+m28u1som 3 2 4 5 5.9 639 5 50u10
a+b 18 3
w5 40. 8. 5.
3ansTue 8.

1. Teopema @aneca. 2. Meronx 'MT. 3. Ilogobue TpeyroasHHUKOB. 4. m,

m\/§,2m,5. @.6.41& S\QH

em. 7. 2a+/7 .8.8,4u6cm.

3ansarue 9.

1. CrannapTHOE, MHOKECTBO TOUEK, PAaBHOYJAIECHHBIX OT CTOPOH U uepe3
IPOTNOPLUOHATBHOCTh CTOPOH U OTpe3koB. 2. CM. BTOpoe OmIpeAeseHue.
3. Uepes BepIMHY IPOBECTU NPSMYIO, apalIebHYIO OJJHOM M3 CTOPOH, TOTOM
1oJJ00HbIe TpeYroabHUKU. 4. Kak MHOXKECTBa TOYEK, paBHOYAAJIEHHBIX OT Bep-
muH. 5. Yepes Bce BepUIMHBI ITPOBECTH INpsIMbIE, MapajulebHbIE MPOTHBOIO-
JIOKHBIM CTOPOHAaM, M PacCMOTPETh ITOJYYEHHBIH OOJBIIONH TPEyrojbHUK.
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a+b-c

6. Yepes yrabl. 7. r= . 8. Coenunuth TOuKy M ¢ A u ¢ B, moTOM CBOWi-

CTBO BBICOT B TPEYTOJIbHUKE.
Banarue 10.

!
1. 47.2.8.3.90000.4.n!5. 30-29-28. 6. ik .7.3136. 8. 18.

31

3ansarue 11.

1. MYXA=3125. 2.Ompra— 1, Mapus— 2, Ilommna— 3, Hwuna— 4.
3.120 M. 4. PaccmoTpeTh OO0IIbIIINE TPEYTOJBHUKK (C OCHOBAHUSIMH — CTOPOHA-
MH TpSIMOYTOJIbHHKA). 5. DKkcTpeMyM mnapaboibl. 6. HepaBeHCTBO O cpenHHX.
7. lenumocTh, necatudHas (GopMa 3alUCH YUCesl, MOHOTOHHOCTh. 8. CBoiicTBa
BIHCAaHHBIX YTJIOB.

3ansarue 12.

1. Her, Henb3s. YerHocts. 2. Het, werHocts. 3. Her, werHocTs. 4. Her,
yeTHoCTh. 5. HaumHaromuil, knaas B ueHtp. Jlanplie HeHTpaibHas CUMMETPUS.
6. [TobenuT BTOpOIi, OoceBass cummetpus. 7. [lobequt BTOPOH, MOBTOPSISI XOIBI
riepBoro. 8. Ecim B Kaykmolt Kydke — 9eTHOE YHCIIO CITMYEK, TO TIOOeIuT 2, nHave — 1.

3ansarue 13.

1. Yepes 5 ner. 2. % MmuH. 3. YerBepr. 4. [loayunts | 1 B IATHIATPOBOM,

IMOTOM JOJNHTh Tyna 3 u3 TpexiuTpoBoro. 5.50. 6. 35 cyrok. 7. min = % ,
max :ﬂ . 8.35.
2-4.6-8
3ansarue 14.

9
1. 60 %. 2. 3. 3. Ilepebop. 4. 9382+3152=12534. 5.556. 6.2. 7. Zak .
k=1
8. ITepedop.
Banarue 15.
1. Ucnonp30BaTh CBOMCTBO BHUCAHHOrO yria. 2. OmnucaTe OKOJIO Tpe-

YTOJIEHUKA OKPYKHOCTB. 3. 2\/§. 4. 2]”2(3+2\/§). 5.2cm 6. 72-1.7. 55w

7(b* —2ac)
4q* ’
3ansarue 16.
1. ITogobue tpeyronpHukoB. 2. Ilogobue TpeyronpHUKOB. 3. OTpe3ku Ka-

CaTeNbHBIX paBHEL 4. Brimcannsie yrisl. 5. 2. 6. Vb +c* . 7. Touku O, B, A, u
A, aexar Ha OHOU OKpYKHOCTH. 8. CUMMETpHSL.

6 cMm. 8.
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3ansarue 17.

16328 =541 352738, =3l4. 4.Her. 5.10, 12, 14, 16,

g-1"

18. 6. Moryr, ¢ = 1+2\/§. 7.-2. 8. 6 prIO.

3anstue 18.

1. §, :l_;_ 2.8, =(n+1)=1. 3.-500. 4.35392. 5.577 203.

3 3-(3n+1)
2
6. -8k’ —4k. 7.n*(n+1). 8. _ntdn Ucnomnb3yiiTe paBeHCT-
4(n+l)(n+2)

, 1 i 1
BO'k(k+1)(k+2)_2(k(k+1) (k+1)(k+2)j'
anarue 19.

1. Teopema KOCHMHYCOB Jisl YIJIOB MEXIy IuaroHaasiMu. 2. JloctpauBaHue

1 1
RO TApaIIENOrpamMa. m, = - 2b* +2c° —a* . 3. Z,% 4.13. 5. Uckomas

TOYKa — 3TO OCHOBAaHHE BBICOTHI TPEYTONBHUKA, IPOBEICHHON M3 BEPIIMHEI B.
VYkazaHue: yepe3 BEpUINHY B M OCHOBaHHSA NEPHEHIUKYISPOB MPOBEIUTE OK-

2(a+b)2

PYXKHOCTE. 6. 3:5:7. 7. P = . 8.10, 20, 104/3.

Bansrue 20.

1. [IpoBectu BBICOTY. 2. i 3. %S. 4. §=30. 5.5=320. 6. Hanucarp mio-

2 2
. m-+n
manab  TPEYroJIbHUKOB — 4epe3  OTpe3KH  auaroHaied. 7. ﬁ .
m—n
l(a+b
8. ( ) 4a’b’ —I*(a+b)* .
4ab
3ansTue 21.
1. Mcnonb30BaTh OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. 2. 30° 1 150°,

Ou 2w, in u éTc.3. —E i —i.4. —cosa., —cosa., —sinal, —tgx .
3 3 5 5

5. dOpMyIBl NpUBENeHUs. 6. —cos” o, —sin’ a.. 7. cos’ o, sin’ a..
8. IlpuBectu K 00mEeMy 3HaMEHATEITIO.

Saustue 22.
2 1\2 22
U B LAt N W . M Wiy S . B WL AN T L
P t+q g +p q-p 3 32
1 1 7 9
6. 7= 8 — o ——.
l+tga 4 V130 130
Sansarue 23.
24

1. {-4,-8}. 2. 25" 3. c=—-2a-2b . 4. CBoiicTBa CKJIIPHOTO NMPOU3BEICHNUS.

5. 0M = %(O—A+@ +&') . 6. BBecTH 11Ba BEKTOpPa-CTOPOHBI U BBIPa3UTh BCE

gepes Hux. 7. x € (—0,0)U(1,0). 8. 90°.

3ansarue 24.
1. n,=45n,=54.2.14n 12; 10 u 8 3.10 u 15 gacos. 4.30 % — 1501

10% —450r.5. n=28.6.37u48.7.15 km/u. 8. 1717.
3anarue 25.
1 1

I.y=-x+1. 2. y:—5x+5. 3.y=-x-1. 4 y=x+2;y,=—x+4.

%. 6. y=5x+7.7. y=—x 3+(3+2\/§);6+%\/§. 8. (=2+3+/3;-1) wm
(-2-33;-1); 93

3ansarue 26.

1. OxpyxHOCTB, TTOCTpOeHHAsI Ha oTpe3ke AQ kak Ha auamerpe, rae 1.0 —
HEHTp OKpyxHOcTH. 2.4 orpe3ka u 4 ayrum. 3. [lyra oxpyxHoctu. 4. Meron
I'MT. 5. IIpoBecTty cpeAnHHBIH epreHuKyIsip. 6. JIubo AB = BM, torna Touka M
JISKUT HAa OKPY>KHOCTH pajuyca AB ¢ nentpoMm B Touke B. JIubo AM = BM=
= CM, torna M — ueHTp OKPY>KHOCTH, OMMCAHHON OKoJio TpeyroibHuka ABC.
JIubo MA = AB = MC, torna M — touka, cuMmMmeTpu4dHasi B otHocuTenbHO AC.
7. BOCbMHYTOJNBHUK, YETHIPE CTOPOHBI KOTOPOTO PaBHBI M MapauIeIbHbI CTOPO-
HaM KBaJ[paTa U OTCTOAT OT IICHTPa KBaJpaTa Ha PacCTOSHUE B 1,5 €TUHMIIBL.
8. OTpe30K, COCOUHSIONUN CepeIuHy OCHOBAHHUS C CEPEIUHON BBICOTHI, OIIY-
IIEHHOW Ha OCHOBAHMUE.

3ansarue 27.

Teopema Iludaropa, moToM BbICOTA B HPSMOYTOJBHOM TPEYrOJbHUKE.
2. OTaensHO MOKHO TIOCTPOHTH 1B TIPSMOYTOJIBHBIX TPEYTOJIBHHKA, HA KOTOPHIC
WCXOIHBIA TPEYTOMBHHUK pa30mBaercs BHICOTOH. 3. JloCTpOMTH 10 mapaiesno-
rpamma. 4. IlpeoOpa3oBanne monobus. 5. OceBas cummerpus. 6. [IpeoOpa-
30BaHHE [TOBOPOTA.

5.
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3anstue 28.
1. DKBUBAJICHTHO (\/Z —\/3)2 20. 2. 1+a,2 2\/a71. . Hanee mepemMHOXaeM.

2
3. DKBUBAJIEHTHO (g—kc—bj >0. 4. %<;=L—l. CrenoBarens-
2 k= k(k-1) k-1 k
1 k-1

k
HO, CyMMa MeHbIme l——. 5. T<ﬁ [lepemHOXkasi 3TH HEpaBEHCTBA
n +

(k=2, 4,...), u obo3Hauasi BBIpakeHHE 3a A, momydnMm A< . Eme ux

1014
MOXXHO TEPeMHOXUTh 1o apyromy (k=3,5,...). B wurore momyuurcs
L p
200
cpenHeM apu(METHYECKOM U CpeAHeM reomerpudeckoM. 7. CBelleHneM K Hepa-
BEHCTBY O CpeIHEM apH(hMETHYeCKOM U CPEIHEM IeOMEeTpUYecKoM. 8. 3ameHa
NIepEMEHHBIX U CBEICHHE K HEPAaBEHCTBY O CPEIHEM apH(METUYECKOM M CpPEIHEM
T€OMETPUUIECKOM.
3ansarue 29.
1. Meron matemaruueckoil wuHAykiuu. 2. n-n!=(n+1)\-n!. 3. Meton
I 1 1
k(k+1) k k+1
nHAyKnuu. 6. Meros MareMaTHYecKod MHAYKIMW IS TPaBOro HEpaBEeHCTBA,
JIeBOE€ OYEBUIHO. 7. MeToll MaTeMaTHuecKOl MHAYKUMU. 8. MeTton MareMaTuye-
CKOM MHAYKLUH.
3ansarue 30.
1. ITpoBecTu uepe3 OAHY U3 BEPLUMH MPSAMYI0, NApAJUIEIbHYIO TOH U3 MEHb-
IIMX XOpJ, KOTOpash He MPOXOIMT Yepe3 3Ty BEpIIMHy. 2. Bocmonb3oBarhCs
MPeIBIAYIIeH 3a1a4eid, TOTOM TeOpeMoil KOCHHYCOB. 3. Mcmonp30BaTh CBOKCT-

Ba Bcanmsix yrion. 4.5.5. 2.6, .7, R\g n R\E-& SRR

1
<ﬁ’ OTKyza ciexyer tpebyemoe. 6. CBejeHHEM K HEPAaBCHCTBY O

MaTeMaTHIeCKOH HHIYKIUH. 4. . 5. Merox MareMaTHUYECKOH

277 201+43) R+r
Sansrue 31.
s Loy (1) (Lot ma) (Lot
1. 2,1); (5,-2). 2. (0,1); (1,0); (~1,2); [2+2\/§,2j,(2 2\6,2) 3.(1,3)
2.,). Aan: (2 it .1 .
u (3,1). 4. (—5,2), 22). 5. (13):3,1); ( : 2@, 2+2\/Z),

(—§+%\/Z,—§—% 23). 6.(1,3); (-1,-3) u cummerpuunste. 7. (4, 3, 2) u
(-4,-3,-2).8.(1,2)u (2, 1).
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3andarue 32.

1. Her. B3sTh paBHOOEIPEHHBIN TPEYTOJIBHUK C YIIIOM 45° HarpoTHB OCHO-
BaHMs, pa3pe3arh ero 1o BBICOTE, ITPOBEJCHHONH K OOKOBOH CTOpOHE, a IMOTOM
eme oT OOJIBIIET0 TPEYroJIbHUKA OTPEe3aTh TPEYTOJbHHK, PaBHBIH MEHBIIEMY.
2. F'omoretust (mpeobpaszoBanue momodus). 3. CymMMa 3THX OTPE3KOB — BEICOTA.
4. Haiitu ctopony. 5. Ha nBe wactu. 6. [la. 7. Ecniu coemuHHUTE cepenuHbl IBYX
HapajIeNbHBIX XOpA Iapabojibl, TO IOMy4YuM HamnpasieHue ocu OY.
8. PaccMOTpeTh CHMMETpPHIO C IIEHTPOM B NPOW3BONBHOM TOYKE BHYTPEHHEH
OKPYKHOCTH.

I onumnuaoa HI'Y no mamemamuxe 2000 2.
9 knacc

1.1234. 2.15° n 15°. 3.Her. 4.Yepe3 HepaBeHCTBO TpPEYyroJbHUKA.

5. [epswiit. 6. Her.
10 xknacc

1. 8 vacoB 4 MuHYTHL 2. [la, MOXHO, TOKa3aTh MOXKHO HHIYKIHEH. 3. cM. 3a-
nmagy 3 B 9 kmacce. 4. JlokazaTh paBEHCTBO M HEPIIEHANKYISIPHOCTD COCETHUX
cropoH. 5. [puanun Jupuxie. 6. 6.

VI onumnuada HI'Y no mamemamuxe 2003 .
9 knacc
1. YetHocTb.  2.99999993999999999999999 1 99999994000000000000000.

3. 1llenTpansHas  cummMerpus. 4. [TumooGpasueiii  kpyr. 5. x +x° +1=
=(x2 +x+l)(x5 —xt+x? —x+1) .
10 knacc
1. Her. 2. mod 7. 3. [apayutenbHbiii iepeHoc u nooport. 4. BrucanHbie yr-

2 2
nel. 5. Ecim a” — anen nporpecenn, 1o U (a+kd) — ToXe WieH nporpeccuu

IUTSL TF000TO IETIOT0 k.
Bcecubupcras onumnuaoa no mamemamuxe (JILI-1997)
9 knacc
1. IlonoBuny. 2.9. 3. Meronq I'MT. 4. IIpunuun Hupuxne. 5. [IpoBectu
MPSIMYIO Yepe3 CTOPOHY BHYTPEHHET0 MHOTOYTOJIbHUKA JI0 TIEPECEUCHHUS CO CTO-
POHAMH BHEIIIHETO.
10 knacc
1.4 cyrok. 2.Jloka3aTh paBEHCTBO TPEyroiabHUKOB. 3.3...35 (k Tpoek).
4.60 %. 5. 120°.
Bcecubupcras onumnuaoa no mamemamuxe (JILL-1999)
7-8 kaaccei
1. 48. 2. Ha 25 %. 3. Ja, amuast ctopos: 400; 200,001; 200,001. 4. MoxHo.
5. OT IpOTUBHOTO.
9 knacc

1. Ha 20 %. 2. 8. 3. Ot npotusHoro. 4. 30, 60 1 90. 5. —~1-/6 n 2J5-1.
6. [Tpunnun dupuxie.
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10 xnacc
1.12.2.9/8.3. 5 wm 6. 4. Canrars yrusl. 5. 33. 6. [Ipunnun dupuxie.

OTBeTHI U IOACKA3KH K JOMAIITHUM 3aJaHHUIM

JlomammHee 3aganue 1.

1. L 2.50%.3. MN = 2ab = (1+1j . 4. 9yacTp OECKOHEYHOMH Tparie-
2b a+b a b

LMY ¥ YaCTh «ITHIBD». 5. (112 +n+ 1)(112 -n +1) . 6. Het, 4eTHOCTS.

JloMarHee 3aianue 2.
1. IBe mpsimble y=—-x+1 m y=-x—1. 2. PackpbITb MOAyNH, KyCOYHO-

nuHeiHb rpaduk. 3. 300 kr. 4. 9. 5. (x5 —x*+x? —x-i—l)(x2 +x+1) . 6. Her,

YETHOCTb.
JlomamHee 3aianue 3.
1. Ipunmun {upuxie. 2. BepHo. 3. Ilocne cHumkeHUs IieHa MOHM3MWJIACh Ha
4 %.4.6568 1 568.5. x=16, y=15.6. la, cipaBeuBo.

JloMarHee 3amanue 4.
l. Mpuamunn - dupuxiue. 2. Onpexenenne Ouccektpucsl depe3 [MT.
3. I'paduk cocTouT U3 KyckoB mpsMbIX. 4. ['paduk cOCTOMT M3 KyCKOB THIIEp-
601. 5. 5 BeToB. 6. [IpuHun upuxie.
JlomarnHee 3agaHue S.
1. (52,49);(152,151). 2. (—o0;—1)U(0;40). 3. OT IPOTHBHOTO M CymMa

BHEIIIHUX YTJIOB MHOTOYTONbHUKA. 4. 111=3-37. 5. [IpeoOpa3oBanus 0 MOIY-
mo 7. 6. 4 xr.
JloMarHee 3amanue 6.
1. xe [5,10] . 2. Tlepebop octatkoB. 3. OcraTku wim uaAYKIUs. 4. OcTaTKy,

npuniwn dupuxie. 5. Jlecsituynas 3amuch yucia. 6. [lepedbop octaTkoB.
JlomanHee 3aganue 7.

(a +b)\/§
—

l. 2. CpoiicTBa  mpAMOYronbHHKA. 3. S =3a’ (7 —43 ) .

4. Kycouno-muHernbid rpaduk. 5. Jemumocts. 6. Jemumocts Ha 1000, mpun-
uun dupuxie.
JloMarHee 3amanue 8.
1. Hampumep, HOCTpOUTH 1O TpeyronbHuKa. 2. OTCeKaeT OAHY CEIbMYIO
gacte. 3. AH:HB=1:9. 4. x e(—o0,-1)U(0;1)U(I;+00). 5. [omenuts yer-

BEPTYIO CTEIICHb ITOTO YKCIIa Ha Ky0 ero xe. 6. OT mpOTHBHOTO.
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Homainnee 3aganue 9.
1. Paccmotpers mwmomaan TpeyronbsHukoB ABC m BCD. 2. 60°. 3.24.
4. YpaBHeHuUs + menodncieHHOcTh. 5. Octatku mo moxymio 11. 6. CoiicTBO
OMCCEKTPHCHI.
Homamnee 3aganue 10.
1.-1;3.2. 8., =11250, npu x=75.3.7,8, 9. 4. O0benuHeHHE IIEpecede-

HUM mosymiockocTed. 5. x=y=z=1.6.64-14.

Homarnnee 3aganue 11.

1. 9. 2. lpuamun Aupuxie. 3. Hanmcats miomazns yepes BeIcoTy. 4. OT mpo-
THUBHOTO (TIOJyYUTCA TOCIeAoBaTeNnsHOCTE Prbonayun). 5. 8, qoka3are OT Ipo-
THBHOTO. 6. yl'[OpHI[O'-II/ITI) IIKOJIbHUKOB IO KOJIMYCCTBY MOCCIICHHBIX 3aHSATHH.

Jomamnee 3amanue 12.

1. BemrpeiBaer Ilers. 2. Her, nHBapHaHT — 4ETHOCTh YHCJIa HEUETHBIX YU-
cen. 3.7, 1, =3. 4.25 rpubos. 5. HepaBeHnctBo o cpennux. 6. JlocTpoutsh 10
KpECTHKa U3 5 MaJIEHBKHX KBaJ[PaTOB.

Homainee 3aganue 13.
1. lemumocts Ha 9, pecatnuHas ¢opma 3amucu  uncna. 2. 2002.

3.2)25° =625, 6)26°=676; B)1I°=1331; 1)343=7". 4.3087.

5. 3025 =155, 6. CoxuTh Ba pasa IONOIAM U OTPE3aTh KOHEII.
JomamHee 3ananne 14.
1. 2. 2. 90 genosek. 3. 20 gemorek. 4. Ocratku. 5. Tpu Ky4kwu mo 7 MOHeET
B3BemuBaTh. 6. CHavana B3BeCUTH § U §.
Jomarninee 3amanue 15.
1. r=10/3. 2. «Pacnpsimnenne» nepumerpa. 3.-1; 4. 4.60. 5. pynmu-

pOBKa, cyMMa KBapartoB. 6. Jla, AUCKpeTHAs! HETIPEPBIBHOCTb.
JomamHee 3axanne 16.
d—R d+R
d+R d—-R
MHOKHUTEIH, OCTaTKU. 5. «Pacmpsimienue» mepumerpa. 6. 3/5.
Homarmnnee 3amanue 17.

1.127/8.2. x,=1/2;x,=-7/9.3.9.4. 1/3;2/3.5. (—w;—%ju(—é;—l}

l.n=R

. 2.3 numm 6. 3.71,125 %. 4. PaznoxkeHue Ha

6. Ctoponsl paBusel 21, 15,7, 13, §=168.
Homainnee 3aganue 18.

n+l_ _
n B S:lO 10-9n
2n+1 81

6. S:(\/§1+\/S72+\/S73)2.

1. §, = .3.a=3,d=6.4.3,4,5.5.3,243.
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Jomaminee 3aganue 19.

843

1. Teopema cunycos. 2. R—— 3.0.4.252.5. Ocratku. 6. 10 qHei.

J7
Jlomamnee 3amanue 20.
1. OtHomenus mwiomanei. 2. 1210, 2020. 3. CpoiicTBa miomanaei. 4. 1/3,
2/3,2/3,4/3. 5. 18. 6. HepaBeHCcTBa TpeyroJibHUKA.
JlomamHee 3ayianue 21.

1. ®opmyiel npuBenenus. 2. 2/3. 3. x = ¥75.4.1.5. IIpeoGpa3zoBanws, ne-
JIUMOCTH. 6. 45.
JlomamHee 3ayanue 22.

4

NEY f{f 1}3._12.

1. Tpuronomerpuueckue Gopmyisl. 2. a) — i ; 0) — IEE

—%. 4. AH : AB =21:32.5. JleBoe BeIpaxkenue Oodbie. 6. 1,86 u 1,64.

Jomaiinee 3aganue 23.

. 3.5. 4. Pasno 3. 5.23, —-13. 6. 96,

ull-b

1. CxansipHoe mpou3BeqcHHE. 2. 0;%

3/2.
JlomamHee 3ayianue 24.
CseneHue Kk kBajapaty pasHoctu. 2. Henb3ss, yetHocTs. 3. Yron ABF —
pasBepHyThIil. 4. OT npoTtuBHOroO. 5. KoHCcTpyknus. 6. 8.
JloMarHee 3amanue 25.
1.12 m —12. 2.4/3 u —4/3. 3. 1234568. 4. JlonmoTHUTENBHBIC TOCTPOCHUS.

5. HepaBeHcTBo Tpeyroibuuka. 6. S, =-2n"—n, S,  =2n"+3n+1.

2n+1

JloMarHee 3aanue 26.

1. Meron momoOusi, anreOpandeckuii MeTom. 2. 2+4/3. 3. OKpYKHOCTh C
quamerpoMm AB. 4. OkpykHOCTh ¢ nuamerpoM AB. 5. durypa u3 yrinos u ayr
okpyxHocTH. 6. 10 %.

JlomarHee 3amanue 27.

1. Anrebpandeckue mpeobpa3oBanus. 2. Anrebpandeckue mpeoOpa3oBaHus.
3. [MapannensHbIi nepenoc. 4. CpoiicTBa mapaienorpamma. 5. OceBasi CHMMeT-
pusi. 6. IToBopoT.

JlomarmHee 3aanue 28.

1. IIpeobpazoBanus. 2. [IpeoOpasopanus. 3. YiaBoenue. 4. HepaBeHCTBO 0
cpeqaux. 5. CBoifcTBa BNMCAaHHBIX YIWIOB. 6. CBOMCTBA 3aMedaTeNbHBIX OTpe3-
KOB TPEyTOJbHUKA.

Jomaiinee 3aganue 29.

1. Meron MaTeMaTHueckod MHAyKUuH. 2. MeToj MaremMaTH4ecKOHM HHIYyK-
ouu. 3. Meron MaTeMaTn4eckoi MHIyKIwH. 4. MeToq MaTeMaTHIeCKOW HHIYK-
. 5. Merox MaTeMaTiH4decKoi HHAYKIUH. 6. MeTo MaTeMaTHIeCKO MHITYKIHH.
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Homamnee 3aganue 30.

1. 3 2. §R 3. 2—;6 4.8. 5.3aMeuarenbHble TOYKH B TPEYTOJBHUKE.

6. TR (Sﬁ—ll).

Homamnnee 3amanue 31.

1.G,2)n(2,3).2.2, Du(-1,-2).3.(2,3),(3,2), (

a+b L 4= b 17 5
4 (£2,52).(£2.42). 5. 6. |21
(£2.72), (£2,£2) ( *ha s j [mj

Homainee 3aganue 32.
1. LHentpanpHast cumMeTpus. 2. Korma oHa cOBImazeT ¢ OCHOBaHUEM BBICOTHL
3. [MomoGwue. 4. amykIms, IeIMMOCTH, OCTaTKH. 5. 3, 3, 2. 6. OMHOBPEMEHHO.

7473 —71\/%]
2 '

2
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CI1COK AUTEpPaTypPhl

1. Marepuansl moaroroButensbHBIX kypcoB CYHI[ HI'Y / Cocr.:
I'. 4. Kyxnuna, A. A. KunpusiHos, C.T. bapam, M. A. UnbuH,
B. 1. Anemun / Tlog pen. A. A. Hukutuna, A. C. MapkosuueBa. HoBo-
cubupck: Hoocub. roc. yH-T, Cenimaniu3upoBaHHbIN yueOHO-HAYIHBIH
entp, 2006.

2. Ypman A. A., Xpamuos 1. I'., Hlpaiinep A. A. 3agaun TOpoACKHX
Y pallOHHBIX MaTeMaTHdeckux onmmnuan. HoBocubupck: HoBocub. roc.
e, yH-T, HoBocHOMpCKUit ToCy napcTBEHHBIN yHUBEpCUTET, 2004,

3. llpaiinep A. A. 3amaun pallOHHBIX MaTEMaTUYCCKUX OJUMITHAL]
Horocubupckoit oonmactu. Hopocuoupck: HI'TTY, 2000.

4. HuxutuH A. A., bemonocos B. C., Bummenckuii M. I1., BoiTu-
mek B. B., 3enensk T. ., Manbues A. A., MapkoBuueB A. C., Muxe-
eB 0. B., Caxanenko A. U., CmupnoB JI. M. Marematuka: Y4ueOHUK JIs
NEBSTHIX KIIACCOB CPeQHUX 0O0IIeo0pa3oBaTeNbHBIX YYEOHBIX 3aBejie-
Huti / [lox pen. A. A. Hukutuna. Y. 1. HoBocubupck: UJIMU, 2001.

5. Hukutun A. A., benonocos B. C., Bumnesckuii M. I1., Bolitu-
mwek B. B., 3enensixk T. U., Mansues A. A., MapkoBuueB A. C., Muxe-
eB 0. B., Caxanenko A. U., CmupnoB JI. M. Maremaruka: Y4eOHUK s
JEBATHIX KIJIACCOB CPEIHUX OO0Ie00pa3oBaTEeIbHBIX YUYCOHBIX 3aBejie-
uuti / [ox pen. A. A. Hukuruna. Y. 1. HoBocubupck: PUL] HI'Y, 2003.

6. benonocos B. C., ®okun M. B. 3amaun BCTyNUTENbHBIX dK3aMe-
HOB M0 MaTteMaTtuke: Yued. mocodue. HoBocubupck: Cub. yuus. U3a-Bo,
2005.

7. Cypmun A.T., Epodees B. 1. BerancnutensHble 3a1a4n 1mo Ma-
TeMaTuke ¢ pemeHusMu: Yd4eb. mocodbme. HoBocmOupck: Cub. YHUB.
u3a-8o, 2003.

8. Cypmun A.T., Epodees B. . 3agaun mo maremaruke, npeisa-
rapIlidecsl Ha BCTynuTeIbHbIX 3k3aMeHax B BKU HI'Y B 1993-2001 rr.
Hosocubupck: HI'Y, 2001.

9. bapcykoB A. H. Anrebpa. Yuebuuk mis 6—8 xmaccoB. M.: IIpo-
ceemenne, 1970.

10.3BaBuu JI. ., AmepwsnoB [I. U., Ilurapes b.Il., Tpymanu-
Ha T. H. 3aganus myis mpoBelieHUs MUCHbMEHHOTO 3K3aMEHa 0 MaTeMa-
tuke B 9 knacce: [locooue s yanrens. M.: [Ipocsemenue, 1996.

11. ITonouckuit B. b., Pabunosuu E. M., Sxup M. C. I'eomerpus:
3aJJa4HUK K mKkosnbHOMY Kypey. M.: ACT-IIPECC: Maructp-S, 1998.
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12. Atanacsan JI. C., byty3os A. ®@., Kagomues C. b. u ap. ['eomer-
pus: YueOHuk mns 7-9 xmaccoB cpennei mkonbl. M.: [Ipocserienue,
1994.

13. Artanacsn JI. C., byty3os A. ®@., Kagomues C. b., IOnuna 1. U.
I'eomeTpus: [lononHUTENBHBIE 1B K IIKOIBHOMY Y4eOHUKY 9 Kmacca.
M.: IIpocsemienue, 1997.

14. Kucenes A.Il., Peiokun H. A. I'eomerpus: Ilnanumerpus: 7—
9 knaccel: YueOHuK u 3anaunuk. M.: [Ipoda, 1995.

15.T'yceB B. A., JlurBunenko B. H., Mopakosuu A. I'. IIpaktukym
o aneMeHTapHoil Mmatemaruke: I'eomerpus. M.: [Ipocsemienue, 1992.

16. Karanos 9. JI. 400 caMbIX MHTEpECHBIX 33[a4 C PEUICHUAMHU IO
LIKOJIBHOMY Kypcy MatemaTtuku ana 6—11 knaccos. M.: FOHBEC, 1997.

17.Topmua P. K. D10 momkeH 3HATh KaKIBI MATIIKOJIBHUK. M.:
MHIIMO, 2003.

18. laymunkuit M. J1., Tonpaman A. M., 3aBuu JI. 1. COopHuk 3a-
nad mo anredpe: Yueb. mocobue anst 8—9 KiaccoB ¢ yriryOJIeHHBIM H3Y-
yeHueM mMatematuku. M.: [Ipocsemenue, 2001.

19. Jlypre M. B. 3amaun Ha coctaBieHue ypaBHeHHH. TexHuka pe-
meHns. M.: Y4eOHO-HAay4HBI IIGHTp JOBY30BCKOTO OOpa3zoBaHUs,
OU3MATIINT, 2002.

20. Erepes B. K., 3aiinies B.B., Kopnemckuit b. A. u ap. CoopHHUK
3a/1a4 1o MaTeMaThKe JJIs MOCTYMAIOMIUX B BY3bl: YueO. mocooue / [lox
pea. M. H. CkanaBu. 6-¢ m3n. M.: M3marensckmii mom «OHUKC 21
BeK»: Mup u obpazoBanue, 2001.

21. babunckas U. JI. 3anaun marematudeckux onummuan. M.: Hay-
Ka, TTIaBHasl peakius (PU3MKO-MaTeMaTHIeCKOH IuTepatypsl, 1975.

22.T'opbageB H. B. COOpHUK OJIMMITHATHBIX 3371ad 110 MaTeMaTHKE.
M.: MITHMO, 2004.

23. AnpyroBa H.B., 3aropckmii B.B., Kopreesa T.II., Cwmy-
poB M. B., YcruroB A.B. BapwaHTBHI BCTYIUTENBHBIX DSK3aMCHOB B
Ikomy  wumenun  A. H. Kommoropoa.  M.: Illxkoma  uMeHH
A. H. Koamoroposa, «Camoo0pazoBanue», 2000.

24. Iletpakop WM. C. Marematuka st mro0o3HaTeapHBIX. M.: I[po-
ceenienue, 2000.

25. AraxanoB H. X., Ilogmunckmii O. K. MaremaTHdecKkue OJIUM-
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