CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2003 roga I1IO MATEMATUKE
I TyP. 6 KJIACC.

1. CocraBbre u3 mudp 1, 2, 3, 4, 5, 6, 7, 8, 9 Tpu Tpex3HAUHBIX UHUCJIA
TaK, 9TOOBI CYMMa, JIBYX YHCE/I PABHSIACH TPETHEMY U IPU ITOM Yy OJTHOTO
u3 srux gucea nudpa JecatkoB Obiia paBaa 8. (Kaxayro mudpy HyKHO
HCIOJIB30BATh OJIMH Pa3.) (A. Xpabpos)

2. T'onomabie MaJibimn n KapJcoH cbeinm TOPT B CTajJau ChIThiMu. V3Bect-
HO, 4TO roJ10/iHbl KapJiicon Jierde coitoro Madibiina, a ceitbiit KapJiicon Becur
CTOJILKO K€, CKOJIbKO J[Ba To/IoAHbIX Masbimra. YTo BecuT OoJiblie: TOPT WK

rosiogubiit Masibim? He 3a0ypre obocHOBaTH CBOiT OTBET. (K. Kozacyw)
3. B mkosie, e yuwurcs Oojibiiie 225, HO MeHbine 245 YYeHUKOB,
YaCTh YYEHUKOB SIBJISIIOTCS OTJINIHUKAMH, @ OCTAJbHBIE — XOPOIITUCTA-

mu. [locie cIOXKHOI KOHTPOJIBHON paboTbl 2/7 OTJIMYHUKOB CTAJIH XO-
POIIUCTAMU, & XOPOIIUCTHI TAaK U OCTATUCH XOPOIIUCTAMH 3a HCKJII0Ye-
HUEM OJHOTO 4YeJIOBeKa, KOTOPBIH cTan TpoedHukKoMm. [Ipm sTom xopo-
[IUCTOB W OTJIMIHUKOB CTa/I0 MOPOBHY. CKOJBKO YYEHHKOB MOTJIO ObITh
B mikosie? [IpuBeinre BCce BO3MOKHBIE BADUAHTHI OT-
BeTa.

4. Carra 3aMeTHI, 9TO €CJIU U3 TPAMOYTOTbLHE-
Ka 7 X 9 BeIpe3aTh JIOOYI0 BHYTPEHHIOIO KJIET-
KY ¥ OCTaBIIYIOCS 4YacTh LPAMOYIOJIbHUKA pa3pe-
3aTh Ha 6 4JacTeil Tak, KaK MMOKa3aHO Ha PHUCYHKE,
TO U3 3TUX 6 YacTeil HE yJTaeTCs COCTABUTH IMTPSIMO-
yroabHuK. OObICHUTE, TOUEMY.




CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2003 roga I1IO MATEMATUKE
I Typ. 7 KJIACC.

1. IIpuaymaiiTe jieBaTU3HAYHOE HATYPAJJIbHOE YUC/I0, B 3AlUCH KOTOPOI'O
MPUCYTCTBYET XOTs ObI OJIHA €JIMHUIIA, XOTs ObI OJ/IHA TPOWKA U XOTs OBl OHA
ceMepKa, U Takoe, 4TO:

— eCJIN B HeM BBIUYEPKHYTD BCe eJUHUIBI, TO TOJIYIUTCS YUCJI0, TesIeecs
Ha 73;

— €CJI1 B HEM BbIYEPKHYTH BCEX TPOUKH, TO MOJIYy YUTCs YUCJIO, Je/IIIeecs
Ha 71;

— €CJIM B HeM BBIUEPKHYTb BCe CeMePKH, TO MOy IUTCS YUCIO0, JTesIeecs
Ha 13. (K. Kozacw)

2. B pome pactryr 18 ayoos. Ha nux moposmy xkemyzaeit. [lomyn Be-
Tep W ¢ HEKOTOPBIX JIYOOB OCHINAIHCH YKETYIU: ¢ KAKUX-TO — POBHO TIO-

JIOBUHA, C KAKUX-TO — POBHO TPeTh, C OCTAJTbHBIX »Ke HUYero He ymalo.
[Tpu sTom co Bcex ;y00B BMecTe yrajia poB-
HO OJHa JeBdATad YacTb Bcex xkenayneit. Co C

CKOJIbKUX JyOOB 2KeJIy/id He yHaJIu?!
(A. Xpabpos)

3. Pasnocropounuii Tpeyroabauk ABC
pa3pe3aH MPAMBIMHU JHHUAMHU HA 7 paBHO-
CTOPOHHUX TPEYrOJIbHUKOB U 3 PABHOCTOPOH-
HUX IecTuyrobHuka. CrpaBa IpUBEJIEH HC-
KazKeHHbI 4eprex 3TOro pasbuenusi, B KO-
TOPOM MHOTHE TPsSIMble JITHUWA WCKPHUBJIEHBI.

Y Kakoro 3aKpalleHHOTO TPeyTOJbHUKA CTO-
pOHa Ha caMOM JieJie 0OJIbIle — y NpUJIeram- 4
mero K Bepmune A win K Bepmune C?7

(K. Kozacv, P. Cemusapos)

4. B Bpa3uiun »Kuper MHOIO-MHOI'O JUKHX 00e3bsiH. Kaxkawiil ro 2 gH-
Baps Bcex 00e3bsiH nepecauThiBalor. B 1999 r. kosimyecTBo 00€3bsiH yBEIUIH-
J10ch 110 cpaBHennio ¢ 1998 r. posuo ma 5%. 11 8 2000-2003 rr. mpupocT 110ro-
JIOBbsI 00€3bsiH KazKJIbIi IOl TOKE COCTaB/IsI POBHO 5%, IpUUYEM 110 JAHHBIM
nepenucu 2003 1. B crpane npoxkusajao He 6osee 5000000 aukux 00€3bsH.
Ckosibko Jukux 06e3bsin xkuji0 B Bpaszuaun 2 susaps 2003 roga?

(K. Kozacw)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2003 roga I1IO MATEMATUKE
I TypP. 8 KJIACC.

1. MoxKHo 1 paccTaBUTh B TabauIe 3 X 3 AeBATh PA3JIHUHBIX YeThIPEX-
3HAYHBIX YHCEJ TaK, 9TOOBI CyMMa YHCET B JIFOOBIX ABYX COCETHUX KJIETKaX
nemmiachk Hareao #a 20037 (Coceqaumu cauTarOTCsi KJAETKH TabJIUIbI, TPU-
MBIKAIOIIHe IPYT K JAPYTY M0 TOPU30HTATN MM BEPTHKAIIM. )

2. Jlanm Boimykblii derpipexyroabauk ABCD. CepeauHHbIi TepieHm-
Kyaspbl K guaronansym BD u AC nepecekator cropony AD B Toukax X u Y
cooTBeTcTBeHHO, mpuieM X jexkuT Mexkay A u Y. Okazanock, 910 mpsiMbie
BX u CY napaensubi. Jlokaxkure, uro npsimbie BD u AC neprienuky-
JISIPHBL. (C. Bepaos)

3. VYV HarTypaJbHOTO YHCIA N €CTh TaKhe JIBa Pa3JUYHBIX HATYPATbHBIX
jenuresis a u b, aro

(a—1)(b+2)=n—2.

Jlokakure, 910 2n — KBaJpaT HATYPAJHHOTO YUCJA.

4. Ha okpyxknoctu giauabl 101 cm ormedena 101 Touka. OTMedeHHBIE
TOYKH JIeJIAT OKPYZKHOCTH Ha paBHBIe JTyTU. Bacda mocTaBmI B OJHY W3 ITHX
Touek hUINKY U JABUTAET €€ M0 TaKUM MpaBHIaM: 33 OIUH XOJI MOYKHO Tepe-
JBUHYTH (DUIIKY IO 4acoBoii crpeske Ha 6, 7, 8, 9 mau 10 cm (paccrosinue
u3MepsgaeTcd 1o Opr)KHOCTI/I), npu 3ToM (PUIIKA T0JKHA, 0KA3aThCS B OTMe-
YeHHOI TOYKe, B KOTOPOii erie Hu pa3y He OblLi1a. Baca yxke caenan 45 X0/10B.
JlokazKuTe, 9TO OH CMOKeT CJIeJIaTh eIle OTUH XOJI.

5. VYuuTelbHUNA HATHCANA HA JOCKe B psij 13 uncesn (He 00S3aTeIBHO
HEJIbIX ), TIPHYeM KazKJji0e CJIeJyIolee YiCI0 GOJIbIne IPebILyIero Ha OIHy
u Ty ke Besuuuny. KazKiplii y9eHUK BBIYHC/IU CYMMY KaKHX-TO TPeX W3
HaIUCAHHBIX duces. OJMH U3 yYeHUKOB MOJYy4ua B orBere 0, apyroit — 3%,
a TpeTuit — 6%. JlokazKkuTe, 9TO KTO-TO U3 HUX OIIHOCH.



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2003 roga I1IO MATEMATUKE
I Typ. 9 KJIACC.

1. Momynp pasHocTun KOpHeil KBaJpaTHOTO TpeXdaeHa ax® + bx + c He
Menbie 10. /Jokaxkure, 9TO MOJY/Ib PA3HOCTU KOPHEHl KBaJIPAaTHOI'O TPEX-
yiena azx? + 2bx + 3¢ Gonpime 17. (A. Xpabpos)

2. B poue pocjin cOCHbI, KEJIPbl ¥ JIMCTBEHHUIIbI, IIPUYEM HA BCEX Jle-
peBbsX ObLIO MOpPOBHY mruiieK. Ilomys ierkuit BeTepok U HECKOJIbKO IMHIIEK
ymaao Ha 3emmo. OKa3amoch, 4TO ¢ KayKao# cocHbl ymano posHo 11% ee
NIMTIEK, ¢ KaxKI0ro Keapa — poBHO 54%, a ¢ KaxK1o0ii JTMCTBEeHHUIBI — POB-
10 97%. IIpu 3TOM €O BCexX AepeBbeB BMecTe ynano posHO 30% Bcex BUCEBIIMX
Ha HUX Tuiek. Jlokaykure, 9TO KOJIUYECTBO JIEPEBHEB B POIIE JIEJIUTCS Ha
43. (A. Xpabpos)

3. Ha okpyxnoctu giaunbl 101 ¢m ormedena 101 Touka. OrmedeHHbie
TOYKHN JeJIiAT OKPY2KHOCTH Ha PaBHbIE OYT'H. BaCH IIOCTaBUJI B OJHY U3 ITUX
TOYEK CI)I/IH_IKy n ABUTAET €€ 110 TaKUM IpaBUJJlaM: 3a OJUH XOJ MO2KHO IIepe-
JMBUHYTH (DUIIKY IO 4acoBoii crpesnke Ha 6, 7, 8, 9 mwau 10 cm (paccrosHue
U3MepSIeTCs 10 OKPYKHOCTH), TIPH 3TOM (DUIIKA JOJKHA OKA3AThCSA B OTMe-
YeHHOI TOUKe, B KOTOPOii ere HU pa3y He ObL1a. Baca yxke caenan 45 X0m0B.
Jlokaxkure, 4TO OH CMOYKET CJieJIaTh €Ile OJIUH XO/I.

4. Ha cropone BC tpeyronbauka ABC ormeuensr Takue Toukun M u N,
qro CM = MN = = NB. K croporne BC' B Touke N MOCTpOEH IepIIEHIH-
KyJisp, nepecekatonuii cropony AB B Touke K. Oka3aysoch, 9TO ILIONIAIH
tpeyroabanka AM K B 4,5 pa3a MeHbIIIe ILIOMAIH HCXOTHOIO TPEeyroJIbHIKA.
Jlokaxkure, 4TO UCXOJHBII TPEYTrOJIbHUK PAaBHOOEIPEHHDII.

5. Haiijure Bce MOJI0KUTEIbHBIE PEITEHUs] yPABHEHUS

5[z%] + 5[z] — 2® — 2 = 2000.



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2003 roga I1IO MATEMATUKE
I Tyvp. 10 KJIACC.

1. Momynp pasHocTun KOpHeil KBaJpaTHOTO TpeXdaeHa ax® + bx + c He
Menbie 10. /Jokaxkure, 9TO MOJY/Ib PA3HOCTU KOPHEHl KBaJIPAaTHOI'O TPEX-
yiena azx? + 2bx + 3¢ Gonpime 17. (A. Xpabpos)

2. Moxwno Jjiu paccrasuth uucia —11, —10, =9, ..., 13, 14 B Bepuunnax,
Ha pebpax u Ha rpaHgx Kyba (y kyba 8 sepuu, 12 peGep u 6 rpaneii) Tax,
YTOOBI YUCI0 HA JI0O0OM pedpe KyHa paBHAIOCH CYMMe UHCeJI, CTOANINX B €r0
KOHI[AX, & YHUCJIO0 Ha JII00OI TrpaHu 3TOro Kyba paBHSIOCH CYyMMe 4YeThIpex
qHCes, CTOSIIIX Ha ee CTOPOHAX? (@. Bazapes)

3. Ha okpyxnoctu giauasl 101 ¢cm ormedena 101 Touka. OTmedeHnHbIe
TOYKH JIeJIAT OKPYKHOCTH Ha, paBHbIe Jyru. Bacsd mocraBui B OJIHY U3 ITHX
TOUYeK (DUINIKY U JIBUTAET €€ 10 TAKUM MPaBUIaM: 33 OJUH XOJ MOYKHO Tepe-
JBUHYTH (DUIIKY IO 4acoBoii cTpesnke Ha 6, 7, 8, 9 uwau 10 cm (paccrosiHue
U3MepSIeTCs 10 OKPYKHOCTH ), TIPH 3TOM (DUIIKA JOJKHA OKA3AThCA B OTMe-
4YEHHOH TO4YKe, B KOTOPOil enie Hu pa3y He Oblia. Bacs yxke ciesan 45 X0/10B.
Jlokaxkure, 4TO OH CMOYKET CJieJIaTh €Ile OJIUH XO/I.

4. CepeauHHBIE IEePIEeHIUKYIAPH K auaronansaMm BD u AC BnucanHo-
ro versipexyroybiunka ABC'D nepecekaor cropony AD B Toukax X u Y
cooTBercTBeHHO. JloKaxkure, 9T0O cepeaunHa cToponbl BC' paBHOyZaJ/ieHA OT
npsambix BX u CY. (C. Bepaos)

5. Harypanpnoe uncio n > 100 pazgenuniu ¢ octatkom Ha 10, 35 m 42.
Okazanoch, 9TO CyMMa OCTATKOB OT JiejleHus Ha 35 u 42 paBHA OCTATKY OT
nesienust Ha 10. /Tokakure, 9T0 9HMCJIO M — COCTABHOE. (A. Xpabpos)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2003 roga I1IO MATEMATUKE
I Typ. 11 KJIACC.

1. [llpuBeanre npumep AeBATH3HAYHOTO HATYPAJIBLHOTO YHC/IA, B JECS-
TUYHON 3aMuCH KOTOPOTO MMEETCsT XOTsI Obl OJHA €JIWHUIA, XOTs Obl OJHA
IngTepKa U XOTs ObI OJIHA JIEBATKA, ¥ TAKOE UTO

— eCJIM B HeM BBIUYEPKHYTH BCe MMATEPKHU, TO MOJTYIUTCI TUCIO0, TLSIIeecsd
Ha 13;

— eCJIW B HEM BBIYEPKHYTH BCE JEBITKH, TO MOJIYIUTCS TUCTIO, JEISIIeecs
Ha 17;

— eCJIM B HeM BBIUYEPKHYTH BCe eUHUIBI, TO TOJTYUUTCS YUCII0, TesIeecsd
na 19. (K. Kozacw)

2. VY HATYpaJIbHOTO YHCJIA N eCTh TaKWe JIBA PA3JTUIHBIX HATYPAJIbHBIX
JeuTeNns a u b, 94To

(@a—1)(b+2)=n—2.

Jlokaxkure, 410 2N — KBaJ[paT HATYPAJIbHOI'O YUCJIA.

3. Kacarenbnas B Touke A K ONMCAHHON OKPY?KHOCTH TPEYTOJbHUKA
ABC mnepecekaet npogoskenne cropousl BC' 3a Touky B B Touke K. L —
cepeanna AC, touka M Ha orpeske AB rakosa, uro ZAKM = /CKL.
Joxazkure, uto M A = MB. (®. Bazapes)

4. Ha okpyzxkunoctu ormedenbl 40 TOUEK ¥ HAPUCOBAHBI D TPEYTOJIHHUKOB
¢ BePITUHAMHY B 9THX TOYKaX. T peyrobHUKN He MepeceKaroTcs, B TOM YUCTIe,
He UMeloT o0mwux BepmuH. JloKazxKkuTe, 9TO MOKHO HAPUCOBATH €IMEe OJUH
TPeyroJbHUK € BepIIMHAMHI B OTMEYEHHBIX TOYKAX TaK, YTOOBI OH He MMeJ
OOIIMX TOYEK C yzKe HAPUCOBAHHBIMU TPEYTOJTbHUKAMU.

(K. Kozacw, E. Conxuna)

5. Jlokaxure, 4yTo He cymectByer dyuknuu f(r), 3aJaHHONR TpU BCeX
BEIECTBEHHBIX T U IIPUHUMAIONIEH BENIeCTBEHHbIE 3HAYEHUsI, TAKON 9TO JI/Ist
BCEX TIEJIBIX T

f(=2?+3z+1) = f(2) +2.
(@. Ilempos)



