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3AOAHU
(em.»Keanms» No2)

1. Cmoryrt nepenpaButbcst. MOXKHO MOCTYNUTh TaK: CHA4aJa Iie-
PEeIpaBJIAIOTCs /[Ba YeJOBeKa U CTHPAJIbHAs MAIlMHA, OJNH YesI0-
BEK oCTaercs Ha Apyrom Gepery peku, a Bropoit (Bmecre co cru-
PaJIbHON MalMHOI) BO3BPAIAeTCsA 32 TPETHUM. 3aTeM BTOPOI
TPeTuil NepenpasJssiioTcsl BMeCTe ¢ MalluHOI.
2. V3 ycioBus cjesyer, 4TO JOKTOP IIPU3HAJ CUMYJISTHTAMU BCEX
rpask/iat, kpome oxHoro (Koropeiil ymep Besegcrsue yiapa). Ilo-
3TOMY MBI MOKEM 3allfcaTh CJeIylollee paBeHCTBO-pelyc:

abcee + 1 = aabbb.

[Ipn cioxeHUn W3 paspsiia eUHUI] B Pa3psijl ACATKOB ObLIa TIe-
penecena exnnuia (MHave paspsaj JECATKOB He M3MEHHJICS Ob).
3ameTuM, 4YTO paspsi/i COTEH TaKXKe M3MEHWJICS, T.e. TyJa U3 pas-
psijia JlecaTKOB ObLTa IepeHeceHa exununa. Ho B paspsije necsr-
KOB ITPOM3BOJIIIOCH CIokeHne ¢ n 1, T.e. ¢ + 1 okasasnoch He
menbpine 10, otkyzma caeayer, uto ¢ = 9, ¢ + 1 = 10, moatomy
b = 0. Pe6yc npuobpern Buzx a0999 + 1 = aa000. Tak kak

0999 + 1 = 1000, T0 @ = 1 (u6o 31O yeTBepTas crpasa uKUppa
cymmbr). Urak, 10999 + 1 = 11000, T.e. noxkrop Bayriie BbLIOBIT
10999 cumysHTOB.

3. 910 MoxHO chenaTh He Beeraa. Ecuau, manpumep, 13 denoBex
JKEJIAIOT MOCeMIaTh IIEePBbIil KPYXKOK, a OCTaJIbHble — BTOPOI U
TPETHil KPY>KKH OJJHOBPEMEHHO, TO PACHpe/IeUTh ITKOJbHIKOB
MIOPOBHY IO BCeM KPY’KKaM He yIacTCs.

4. Tlocsie paspesanust BOCbMUYTOJIbBHUKA TaK, KAaK MMOKA3aHO HA
pucyHKax 1 mim 2, BOCBMHYTOJIBHUK PaclajlaeTcst Ha Mapbl pas-
HOIIBETHBIX, HO PaBHBIX T€OMETPHYECKUX (UTYp. SHAUNT, IJIO-

Z

Puc. 1 Puc. 2

ia/Ib KpaCHOT'O YE€TbIPEXYTOJIbHUKA pPaBHa CyMMe H]IOIHaﬂeﬁ JIBYX
CUHUX Tpa]’leIIl/If/'I.
5. Taxoit kBajzpat cyuiectByer. PaccMOTpUM Marndeckuil KBaj-
par, HpMBeZ[eHHbeI B yCJj0BUM 3a/la4u. Kamaoe YHUCJIO Ta6f[I/IL[bI
110/1eJIMM Ha IPpOU3BE/ICHNE BCEX YHUCEJT TaéJII/I]_II)I. Toraa B KJIET-
Kax Taé.ITI/HIbT TIoJIyqyuM 4ucJjia

8 B 1 1

81.6-3.-5-7-4-9-2 1.6-3-5-7-4-9-2 45360
1 o
86~1-6-3~5~7~4~9-2 _1362880 ’

81.6-3.57-4-92 81-3-57-4-9.2 60480

W TaK jlajiee, T.e. WHCITA BUAA . 3aMeTnM, 4TO CyMMBI 3THX

JApo6eil OTJIMYAIOTCS OT CYMM COOTBETCTBYIONIMX UM TI€PBOHAYAD-
HBIX ynces poBHO B 8-1-6-3-5-7-4-9-2 = 362880 pas, noaro-
My €CJIM TIePBOHAYATIBHO CYMMbI 110 CTOJIGIAM, CTPOKAM M J[Haro-
HassIM OBLIN PABHBI MeKIy COGOM, TO HOBBIE CYMMBI TOXKe GyIyT
paBHbBI MeXIy co6oil. TakuMm 06pa3oM, MbI CHOBA MOJIyYaeM Maru-
YecKuil KBajpar.

Ipumenanue. MOXKHO JIJIUTh BCE YNCJIA HCXOHOTO KBAaJpaTa HE
TOJIbKO Ha MX TPOM3BE/IEHIEe, HO U Ha J06oe oflee KpaTHOE, B
YACTHOCTH HAMMEHDIIee.
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KOHKYPC « MATEMATVKA 6—8»
(cm. <Ksanums Ne 6 3a 2006 z.)

11. Ipu n = 3. PaceMorpnm B caydae n = 2 cymmy uncen ABC
n DEF . Uto6n! nocrennss mudpa CyMMbI cTaa MeHbIIe Tpej-
nocsiesineit, npu caoxkenun mugp C u F pomwken npousoiitu me-
penoc paspsizia, a npu caoxkenuu mudp B u E — wer. Ho Toraa
Bropas 1udpa cymMmbl Oyaer GoJiblie TIepBoil. 3HAYNT, 1 # 2.
IIpn n = 3 ykasanHas B yCJOBUN CHTYyaI[ls BO3MOXHa: 125 +

+ 237 + 248 = 610.

12. a) Hec/JI0)KHO MPOBEPUTH, YTO MCXOAHOMY YPABHECHUIO Y0B-

1
JIETBOPSIOT Bee umcaa Buga x = 10k + 5 , re k — moGoe Hary-

paJibHOE YHUCJIO.
6) Hpeﬂnonomvm, YTO CYHIECTBYET HEKOTOPOE IOJOKUTETbHOE

2
paIMOHaIbHOE YHCJI0 X Takoe, 4to {x}+ {x }: 0,5. Tlycrp t =
=[x], Tak uto t <x <t+1, P <> <?+2+1, {xz}:xz—
2

=t =p, rae p — Hexoropoe 1esaoe yncao u3 nabopa {0, 1, ...
..., 2t}. B a1ux 0603HAYEHUAX UCXOJHOEC YPABHCHHE 3AIUIICTCS
Tak: x—t+xt—t2—p=0,5, mm P’ +x-t>—t-p-05=0.
ITo mpeamosokeHuio, TMOTyYeHHOE KBapaTHOE YpaBHEHHE OTHO-
CUTEJBHO X JOJGKHO UMETH MOJIOKUTETHHBII PAIIMOHAIBHBIN KO-
perib. ITO BO3MOXKHO JIMIIb B TOM CJIy4ae, €CJH ero JUCKPHMH-
HAaHT D = 4t° + 4t + 4p +3 — xBagpat uesoro yucia. Ilockombky

D — uucuno wevernoe, To D = (2m + 1)2 . Torna 4t> + 4t + 4p +

2

+3 = (2m+1)*, nm, nocste npeoGpasosannit, >+t —m* —m =

= _5 = P . Ilocarennee PaBEHCTBO HEBO3MOJKHO, ITOCKOJIbKY B Ji€-

BOIl €ro 4acTu CTOUT I1eJI0e YMCJI0, a B 1paBoil — He nesnoe. [lomy-
YeHHOe MPOTHBOpEYNe J0Ka3bIBAaeT YTBEPSK/CHHE 3aTauM.

13. He moryt. g moxasaTesbcTBa BOCIOJIb3YEMCS CJIELYIONINM
BCIIOMOTATeIbHBIM (DAKTOM: ecm y ABYX TpeyroiabHnkoB ABC u
A’B’C’ pasubl aBe cropoubl: AB = A’B’, BC = B’C’ u yroa
HE mesxxny aumu: ZA = ZA’, To 60 3TH TPEYyTOJTbHUKHI PaB-
HBI, 60 CyMMa JBYX JIPYTHUX YIJIOB 3THX TPEYTOJbHHUKOB, JeKa-
mux HE mexay paBnbiMu cTo- A

ponamu, pasha 180°:

ZC+ 2£C’ =180° (c moxasa-
TEJbCTBOM 3TOTO YTBEP KICHUS
MOXKHO IIO3HAKOMUTbBCS, HAIPH-
Mmep, B ctarbe A. Eroposa
«YeTBepThIil TPU3HAK paBeH-
CTBa TPEYTOJbHUKOB» — CM.
«Ksant» Ne4 3a 2004 1.).
[IpearososkumM, 4TO ONMMCAHHAS
B YCJOBHUU 3a/1aufl CHTYAI[HsT B I ! # C
Bo3MoxkHa. Torzma y TpeyroJib-
nukoB AQB u AQC (puc. 3)
nMeroTcst iBe paBHble croponbl OB = QC, AQ — o6uas, u pas-
Hple yranl ZBAQ = ZCAQ . V13 BciomMoraTesbHOTO (DakTa cJie-
nyer, uto qu6o LABQ + ZACQ =180° — B ganHoM ciydae 210
HEBO3MOJKHO, 100

AABO = AMCO . B nocire- A 4,
aHeM caydae ZBQA =

= ZCQA =90°. Paccmorpum
3TOT BapHaHT.

OcymuiecTBUM MapaIebHbIN
[epeHoc TpeyroJabHuKa BAQ
TakK, 4ToObl TOUKa B COBMECTU-
mach ¢ Toukoit Q. Ilpu artom
ToYKa Q COBMECTUTCS C TOY-
koit C, Touka P — ¢ Toukoii R, © R C
TOuKa A 3aliMeT IOJIOKeHUe Puc 4

Puc. 3
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sepumnbl Ay npamoyrombanka AA4CQ (puc.4). Orpesok RC
BUJICH U3 BepinH A n A; 10 O/HUM M TeM XKe YIJIOM, 3HAYuT,
toukn A, A;, C, R nexar Ha ojHoii okpykuocTH. [lo cBOiicTBY
YeThIPEXYTOMbHIKA, BIMCAHHOTO B OKPYXXHOCTD,
LZAAC + ZARC = ZRAA| + ZRCA, , HO 9TO HEBO3MOKHO, TaK
kak yriapl A; u C npsMOyrosibHUKA HpsiMble, a yriasl RAA; n
ARC He paBHBI JIpYT JpYTY.
14. Coyyait n = 1 TpUBUAJBHBII, B JaJbHEIIIEM moaraeM n > 2.
3amernM, 4TO JIIOOBIE 7 TOCJEOBATENBHBIX IEJBIX YHCEJ [[AI0T
nosnyio cuctemy octatkos 0, 1, 2, ..., n — 1, momyvaonmxcs
IIpU JIeJIeHNH ATUX 4YHCces Ha 7. 3aMeHss Kask/Joe U3 JAaHHBIX I10C-
JIe[JOBaTeIbHbIX YHCET €r0 OCTATKOM, IPUXOINM K PaBHOCHJIBHO-
My YCIOBHIO 3ajadn yTBepieHmo: uncao 1° +2F + .. + (n— 1)k
npemutes Ha n. [l gokasaTesbeTBa IOCJAETHETO YTBEPXKICHIS
pa3obbeM cJraraeMbie Ha mapbl (3TO BO3MOKHO, TIOCKOJIBKY YHCIIO
n — 1 4EeTHO) W 3aMeTuM, 4TO

1+ (n— I)k JIe/IATCA Ha 7,

2k 4 (n - 2)k JIeJIUTCS Ha 7,

k k
n-1 + n+1
72 72 JCJUTCA Ha n.

JleiicTBUTE/IbHO, TIPUBJIEKass U3BECTHYIO (DOPMYJLY
a +vt = (a+0b) (ak’1 —d" b+ .. —ab*? bk’j) ,

CIIPaBe/JINBYIO [IJIs BCEX HEYETHDBIX MOKazaTeseil cremeneil k, mpn
PA3JIOKEHNHN KaK/I0H CyMMbI Ha MHOKUTEN OJIMH M3 MHOXKHTE-
Jieii TIoJIy4aeM PaBHBIM 7.

15. DTO MOKHO c/ieIaTh TPHU JIOO0M 7, Kpome n = 2,
HeB03MOKHOCTD CJIydast 7 = 2 TPOBEPSIETCsT HETOCPE/ICTBEHHO.
Jlst n # 2 ommnieM cmoco6 paccTaHOBKE wnces B Tabsuie. Pac-
cMoTpuM Tpu ciaydas (KOTopble, 04eBHIHO, OXBATBIBAIOT BCE BO3-
MO>KHOCTH) .

1) Ilycts n — nevernoe uncyo, T.e. n = 2m — 1 (m — warypasn-

P
HOe). 37ech MBI IMeeM JieJio ¢ uncaaMn oT 1 10 (Zm - 1) =

=4m® —4m+1, TprYeM HeYeTHBIX YHCes MMeeTCs POBHO

2m* = 2m + 1 . PaccTaBUM HEUCTHBIC YHCTA B TAGIIIE B BHJC
<IIOBEPHYTOTO KBajipaTa», Kak II0-
Ka3aHo Ha PUCYHKE D IS CJIydast

n =7 (KJETKM ¢ HEeYeTHbIMU YMCJIa-
Mu o6osnaunm Gyksamu «H»).

H Bo Bce ocTasbHble KIETKH 3amuIieM
yeTHble uncaa. Hecmoxno y6enntn-
cs1, YTO TIPU TaKOil paccTaHOBKE KO-
JIMYECTBO HEYETHBIX YNCET PABHO B
Tounoctn 2m* —2m +1 . [Tockosbky
BO BCEX BEPTUKAJSIX U TOPH3OHTA-
JIIX UMEETCSl HeyeTHOEe KOJIMYECTBO
puc. 5 HEYETHBIX YHCEN, CyMMa YHCes B
KaK/I0# TOPH30HTAIN U BepTHKaau Oyer HederHoil. Ha kasxzoit
U3 [IByX [HMaroHajieil Tak:ke pPacroJoKeHO HeYyeTHOEe KOJMYECTBO
HeyeTHbIX yncea (aTo clefyer u3 CMMMETPUYHOCTH PACTOJIOKe-
HUsI HEYETHBIX 4Hces B TaGJHIle OTHOCHTENBHO IeHTPATbHOI
kaerkn). [ToaToMy u Az quaronaseil yejaoBue 3a1aqm TOKE Bbl-
TIOJTHSIETCS.

2) Ilyctb n — 4eTHOE YMCIO, He Jefsueecs Ha 4, T.e. n =

=4m + 2 (m — marypanabnoe). 3/€Ch YETHBIX W HEYETHBIX YHCEJT
mopoBHy. /19 HeoOXOIMMOTO pasMeIleHNs Ynces TIPe/IBapuTeTb-
HO pas3o0bemM Tabumiy Ha 4 paBHbIX KBagpara (2m +1)x (2m +1).
3aTeM BO3bMEM JIBa IIEHTPAIbHO-CUMMETPUYHBIX 13 HuX (CKa-
5KeM, JIEBBIiT BepXHUIT ¥ TpaBbIil HIGKHMIT) M 3aM0HIM UX Hever-
HbMH yncaamMu (2 OCTalbHbIe KJIETKH 3aTOJTHUM YETHBIMU HCJIa-
vn). OUeBHIHO, POBHO MOJOBUHA KJIETOK GYAET COAEPIKATH He-
YeTHbIe Ynca, 9To u Tpebyercs. [lpumep samnosnenus 1as n = 6
MoKasaH Ha pHUCyHKe 6. B Kax10if TOpn3oHTaMN U KaXI0il BEpTH-

=
=
maly gunl) Junil janiy s
asl junly fucljanl jauly au faui
anjy usl janl janil fas
=
=
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KaJn mMeercs 10 2m + 1 HEYeTHBIX YHCes, TI03TOMY CyMMa Y-
ceJsl B Ka)K/I0il TOPU30HTAIN U BepTHKaau Oyzer HedetHoil. [Ipas-
J1a, B KaX/I0H /IMaroHaIl CO/EPKHUTCSI, HA060pOT, YeTHOE KOJIIde-
cTBO HeueTHBIX unces (B oxHoil 4m + 2, B JIpyroit — HU OJHOI1),
MIO3TOMY TaKas PACCTAaHOBKA HE MOJKET HAC Y/OBJETBOPHUTD.
[laBaiiTe ee UyTbh <«IIONIEBEJINM», T.C. HEUETHOE YUCJO U3 JIEBOH
BepxHeil kaetku nepeneceM B (2m + 1)-10 KJIETKy TOM ke CTpO-
KU, 3aTo HewyeTHoe uncao n3 (2m + 1)-if kieTku camoii HIDKHEIT
CTPOKM TepeneceM B 1-10 KJeTKy Toil e cTpokn (mpumep s

n = 6 npuBejeH Ha pucyHKe 7). SICHO, 4TO OT Takoil IepecTaHoB-
KM KOJINYECTBA HEUETHDBIX UMCEJT B TOPU3OHTAISAX M BEPTHKAJSIX
He U3MEHATCSI, a B JMArOHAIAX — M3MEHATCS: B OJHOH 3TO KO-
YeCcTBO YMEHBINUTCS Ha | ¥ cTaHeT paBHBIM 4m + 1, a B gpyroit
yBesmuntcs Ha 1 u craner pasubiM 1. IlostoMy u B Kaskjoil nua-
TOHA/IM CTAHET HEYeTHOe KOJMYECTBO HEUYETHBIX YHCEeJI, Y4TO U Tpe-
oyercs.

3) Ilyctb n — 4etnoe umcao, aensmeecs wa 4, 1.e. n = 4m (m —
narypaabioe). Cm. pemrenue 3azaun 21 B cTaThe «3aK/IIOUNTEINb-
HbIil atan koHkypca umenu A.Il.CaBuna «Maremaruka 6—-8» B
«KBante» Ne 2.

KANENOOCKOM «KBAHTA»

BOMPOCHI N 3AAAHYN

1. MarHuTHBII TOTOK, TPOHU3BIBAIONINIT KOJIBIIO, YBEJNYNBACTCS
110 Mepe NPOABIPKEHUS KOJIbIA K Cepe/iHe MarHuTa, 3aTeM
yMenbinaercst. COOTBETCTBEHHO, MH/YKIIMOHHBINH TOK, YMEHbIIA-
SICb, JIOCTHIAeT HyJIs IIPH IMPOXOXK/IEHUH KOJIBIIOM CEPEIMHbI Mar-
HHATA, TIOTOM PacTeT, MOMEHSB HalpaBJeHHE.

2. [la, Gyzaer. Ilpu aTOM mepeMeHHbIII TOK IPOXO/UT Yepe3 HJIeKT-
POJIUT, HEe BbI3bIBAsI BbIJIEJICHUS] BEILIECTBA HA AJIEKTPO/IAX.

3. B ciuyuyae KOpPOTKOro 3aMbIKaHUs IIPH JIIOGOM 3apsijie Ha ILIac-
THHAX KOH/ICHCATOpa Pa3HOCTb MOTEHINAJOB MEK/IY HIUMI paBHA
HYJIIO, 3HAYUT, PaBHO HYJIO I €MKOCTHOE COIPOTHBJICHHE, YTO
PABHOCIJIBHO GECKOHEYHO GOJBIION eMKOCTH.

4. TlocTOSIHHDBIN TOK.

5. TIpoBoanuk GyseT KOTeGaTbCsi ¢ 9acTOTOH MepeMEeHHOTO TOKA.
6. /1 yMEHBIIEHUS 3EKTPHYECKOTO COIPOTUBJICHUS, TaK KaK
cepe6pO — XOPOIINii IPOBOJHUK, & BBICOKOYACTOTHBIE TOKHM H/YT
110 IOBEPXHOCTH IIPOBO/IHUKOB.

7. Ilpu MaspIX 4acToTaxX HANpsDKEHNEe Ha KaTylike OJM3KO K
HYJIO, a HalpsDKeHue Ha KoHJeHcarope moutu pasuo J/1C; npu
GOJIBIITIX YacTOTaX — HA0GOPOT.

8. B cuywae a) HakaJ MEPBOM JIAMIIbI YBEJAUYHUTCS, BTOPOI
YMEHBIIUTCS; B caydae 6) — Ha060pOT.

9. Ha nanpsxenne 43042 kB = 610 kB .

10. Hampsoxenne mMexxay toukamn A n B naMensercs B Ipejesax
or 0 no -2U, .

11. B MeqHOM JMCTe BO3HUKHYT MHAYKIMOHHBIE TOKH (DyKo, mar-
HHUTHOE TOJIe KOTOPBIX 6y/eT MPaKTHUeCKN TTOJHOCTHIO SKPAHUPO-
Bathb Toste Karymku B. [lokazanms BosbTMeTpa, Ha KOTOPBIH 3aM-
kHyTta Karymka A, 6yayT GJUsKn K HyJIO.

12. VY rpancdopmaTtopHoil 0OGMOTKI BEJHKO TOJbKO MHYKTHBHOE
CONPOTHBJIEHHE, KOTOPOE TOCJe PAa3MaThIBAaHNUS CTAHOBHUTCS HIY-
TOXKHO MaJIbIM.
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13. Masa cusa ToKa U Majio aKTUBHOE COIIPOTUBJIEHHE BTOPHY-
HOI OOMOTKH.

14. 3aMxHYTBI BUTOK TpanchopMaTopa — 3T0 (QaKTHIECKH eTe
o/lHa BTOpUYHAsl 0OMOTKA, Pab0TaIoN[asl B PEKUMe KOPOTKOTO 3a-
MbiKaHusi. [1oCKOJIbKY ee CONpOTHBJIEHNHE OY€Hb MAJO, B HEll WH-
JyIIupyercss 04eHb GOJIBIION TOK, KOTOPBI MOXKET PACIIaBUTD
3TOT BUTOK WJIM Pa3pyIINTb M30JISAIHIO.

15. Tpancdopmaropuas crajgb BUOPHPYET HPHU TTepeMarHiInBa-
HUM B MECTaX HEIJIOTHOTO coe/HeHus. JacToTa 3ByKa B /iBa
pasa BBbIIIe YaCTOThI TOKa, T.e. cocrapaser 100 Iy

16. a) Korza miockocTh paMKH Tapa/ienbHa 1moJo; 6) Koraa
IIJIOCKOCTDb PAaMKHU HepHEeHNKYJIAPHA TIOJIO.

MUWKPOOIMbIT

Bropoii, TOCKOJIbKY IIPU HCIOJb30BAHUU APOCCEJIS IPAKTHICCKN
HET [OTepb Ha TEILIo.

PABOTATA3ATMPUTNEPEXOAE N3 HAYAJIbHOIO

COCTOSAHUSA B KOHEYHOE
1. Ay =24. 2.1)E=§%;2)A:%.

3. Q=A+§VRAT,

OOPMYJ1bl TEOMETPUUN NOMOTAIOT ANFEBPE

L(64). 2. (35). 3. (40). 4. (36).
5. (46). 6. —g. 7. g 8. (oﬂ

XV MEXXAYHAPOOHASA OJIMMIMUALA
«UHTENNEKTYAJIbHbIA MAPA®OH»

Hucvmennwiti undusudyaivrvlii myp

Maremaruka
1. Bmecto # Hy’kHO 1OCTaBUTH 4. 3aMEHUM 3Be3/I0YKY HEH3BECT-

Hoit Ham noka 1ngpoit a. ockosbky 99...9 = 10" — 1, name
YUCJIO PABHO 100

(10" = 1)10"% + @-10"" + 9 = 10 (10 - ) 10" +9 .

Herpyano Buzerb, 4To npu @ = 4 1ojydyeHHOe BbIpa’keHHe PaBHO
2 ()
(10101 - 3) . A tax xak G/mKaiiie K 9TOMY YHCJY KBaJpaTbl

2 2

(10"+1 - 7) n (1()” + 3) , OKamvuBalomnecs: ndpoit 9, 3aBe10MO
OTJIMYHBI OT JAHHOI'O
yucaa, To d = 4 — eJuH-
CTBEHHO BO3MOKHAS
nudpa.

2. ab. Ilycts r — panuyc
OKPY’KHOCTH, BIIMCAHHON
B JAHHBII TPSIMOYTOJIb-
HBII TPEeyrONIbHUK
(puc.8). Torna AC = b +
+7, BC=a+rumno Te-

Puc. 8

opeme IIndaropa
(a+7)°+(b+7)° =(a+b)’, orkyna r(a+b+r)=ab.
OpHako npousseerne 7 (@ +b+7) PaBHO IJIONAM TPEYTOJIbHI-

ka ABC (1o dopmyiie S = rp).
3. 4. 3amernumM, uTO MOCJEHAS INppa B AECATUUHOIN 3aIHCH UNC-

J1a ‘11"’ - 5" — 9T0 4 nan 6, 3HAYNUT, YKUCJIO ‘Mk - 51‘ He MeHbIIe
4. Ilpu k = 2 u [ = 3 nonyuyaem ‘112 —53‘ =4.

mns

4. T ITycrp B yriax tabuuibl crosatr yuchia d, b, ¢, d
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(puc.9). IpocymmupyeM uucia
tabauipl Mo crpoukam. Cymma ~ ———---- 5
YIcesT MePBOil CTPOKM paBHA

(a+b)n .
s a rocJieHen m

(c+d)n
2 c d

MBI YHCEJI II0 CTPOKaM 00pasy- -——=

10T apudMETHYEeCKy0 nporpec-  Puc 9

CHIO W3 M 4JIEHOB, TaK 4YTO WX

cymma (T.e. cymma Beex umcess TaGJMIbI) PaBHA

- a+bn+c+dn
2 2 _mn(a+b+c+d)

2 4

. IIpu arom camu cym-

3. 2a . Ipomium orpesok KE jpo touku L tak, yro6er KL =
=KE (puc. 10). Yerbpexyrompank ECLB — nmapaJuieorpamMm,

B L

A M F } C

Puc. 10

noatomy BL = EC = AB. Ilpu satom MK — cpeJuss JUHUS Tpe-
yrosbuuka ALE, tak yto KM || AL . CaenoBateJibHO,
ZLAC = ZKME = ZALB = ZBAL =a , n ZBAC =2a.

6. Yucso a Gompre. Ilycrp f(x) = 2% —x—3. 3amernm cuava-

21‘-[T061>§(3TO‘6 €T U3 TOro I{TofE ——i<0)
na, 3 CHIe/yeT u: , 3|="%7 .
Yucno @ =a*-a’ =a*(a+3)=a*+3a* =3a> +a+3. Ilo-

2
CKOMBKY d>§,I/IMeeM a’ >3~(§) +%+3:13, T.e.a>313 .

7. Moxuo. Ilepsoe pewenue. 1lyctb N mozeil MonapHO HE3HAKO-
Mbl. 3amyMmepyeM ux uuciaamu 1, 2, ..., N. UenoBeka ¢ HOMEpPOM
k 3HAKOMEM CO BceMH, HOMEpPA KOTOPBIX [ y/IOBJIETBOPSIOT HEpa-

N
Bencrsy |k -1 < 5 - Torpa Joau ¢ nomepamu k u N — k umeior

[0 OJIMHAKOBOMY YHCJIy 3HAKOMDBIX, [IPHYEM HUKAKHE 3 HE UMEIOT
O/IMHAKOBOTO KOJIMYeCTBa 3HAKOMbIX (yGeuTech B 9TOM).
Bmopoe pewenue. Bocroab3yeMcss METOZOM MaTeMaTHIeCKOH MH-
aykiuu. Havano ungykuum odesuzano. Ilycrs N yenosek ynoB-
JIETBOPSIOT ycsoBuio. Ecm cpefn HUX Bce ¢ KeM-HUOY/Ib 3HAKO-
MbI, To npucoeaungeM (N + 1)-ro 4yenoBeka U He 3HAKOMHM €ro
HI ¢ KeM. Ecsm e cpean N mozieit ecTb HI ¢ KeM He 3HAKOMBIIT,
10 ¢ (N + 1)-pIM 4es0BeKOM 3HakoMuM Beex N mojeil. B o6oux
caydasx noJydaem rpyminy u3 N + 1 yesoBeka, y/0OBJIETBOPSIO-
IIyI0 YCJIOBHIO.

3ameuanue. Tlpn nepBoM criocobe perneHns KaskK/Iblil OKa3bIBaeT-
€SI 3HAKOM C JIOBOJIBHO OOJIBIITIM KOJIMYeCTBOM Jofieit. I[Ipu Bro-
poM criocobe JIONyCKaroTCs JIO/M, HU ¢ KeM He 3Hakombie. Brpo-
4YeM, B YCJIOBUU 3314l HET TPEOOBaHMS, YTOObI KaK/Ablii ObLT ¢
KeM-HIOY/Ib 3HAKOM.

@uznka

1. v =439l . 2.T=$2

q
16118, ma’l
3. Vkazanue. Jlyna o6paiaercst BOKpYT 3eMJd, a cucreMa 3eM-
g — Jlyna o6pamaercs Bokpyr CoJHIIa.

5. B=1,1-10"% rpag'.

g
i +

4. Heckoupko gHeil.
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6. 1(8) =41, (8)cos’ (C—OMJ
c

1,(8) = 41, (8) cos® B(d sin B+ 1(7127_1)]
c

GM
7. W= ) -exp| ——— |; Hab/Io/aTeNb [I0KEH JIBUTaTbCS Ha-
¢’R
GM
BCTPEYy 3Be3/le CO CKOPOCTBIO 0 = R 1,5 xM/c .
c

Yemnot komanonot myp

Maremaruka

1. 225 M; 15 M/ c.
2. Ilycto ABCDEF — npaBuJIbHbI MIECTUYTOJBHUK CO CTOPOHOI
1 (puc. 11). IIpoamum croporsl AB u CD f10 TlepeceveHus B
A B Touke M, mpoBejieM Ipsi-
M wmyio FM. Otpesok FM pa-
Ben /7 .
3. Heusbssa. Ilpu nepecra-
HOBKe 1ndp T060ro dncaa
He MEHSETCSI OCTAaTOK OT [ie-
JIEHUSI 9TOTO Yucsa Ha 9.
Octarok ot jgesieHust Ha 9
uncna 2% pasen 5. Oanako
KyOBbI IeJIBIX YMCes IIPU Jie-
JleHu# Ha 9 Takoi oCcTaTok

I D]
Puc. 17

ne gaor (u6o (3n+1)° =272 +9n® +9n+1).

4. CymecrByer. BosbMeM 0CTpPOYrosbHblil Tpeyroibuuk ABD 1

npoBejieM ero BbicoThl U3 Bepimun B u D (puc. 12). Iycrs C —

TouKa uX mepecedeHns. YerpipexyroabHuk ABCD ynoBieTBOpsieT
B YCJIOBHIO.

3. ¢ < 0. Ykasanue. Tlyctb

f(x) = ax® +bx +c. Torna
a+2b+4c=4f(1)<0,
c f 2

Te f 5 < 0. Ho s10 3Ha-

aut, uto [ (x) <0 npn

A ul ) Beex x. CreoBatenbio,

c=£(0)<0.

Puc. 12

OM

1
6. ON 2 [lnomamu tpeyroapuukos AMN u DMN (puc. 13)

paBHbl. [loaTomy paBHbI U
TJTOTA/IN TPEYTOJbHUKOB
BAM w CDM. Ho Torzma
PaBHBI PACCTOSHUS OT TOYEK
A u D no npsamoiit BC, t.e.
O AD || BC . 3naunr, ABCD —
Tparerms. V3 nogo6us tpey-
roapankoB BOC u AOD
A D cpasy caenyer, 4to

N OM 1
Puc. 13 —_— ==

ON 2

3ameuanue. Touku M, O, N B Tpanenuu Bcerja JiexaT Ha O/IHOI
npsamoii. Ho B HameMm cirydae OKasbiBaTh 3TO JlaxKe HE HYKHO,
tak kak OM 1 ON — cXO/CTBeHHble MeJIHAaHbl B ITOJO0HBIX TpeY-
rOJIbHUKAX.
7. BomurpoiBaer BTOpoil UTPOK. By/ieM cyuTaTh, 4TO JIETIECTKH PO-
MAITK{ PACIOJIOXKEHDBI B BEpIINHAX MPABUJIBHOTO 7-YTOJIbHUKA.
Ecau m — yeTno, To BTOpOIi UTPOK OTPBIBAET JIETIECTKU CUMMET-
pHUUHBIE OTOPBAHHBIM TEPBBIM UTPOKOM OTHOCHUTEJBHO HEHTPA M-
yrosipHuka. [Ipu HedyeTHOM 7m ecyii BHAJaJie MEPBBIH UIPOK OTPbI-
BaeT OJIMH JIETIECTOK, BTOPON OTPBIBACT /IBA JIETIECTKA, PACIOJIO-
JKEHHbIE B KOHIIAX CTOPOHDBI, IIPOTHBOIOIOXKHON 3TOMY JICTIECTKY.
Ecau niepBblii oTpbIBaeT 2 jenecTka, BTOPOH OTPbIBAET OJMH Jie-

B M C
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[eCTOK B BEPIIMHE, [TPOTUBOIOJIOKHON| CTOPOHE, BHIGPAHHOII Tep-
BbIM. Jlajiee BTOPOH OTPbIBAET JIENECTKU, CHMMETPUYHBIE OTO-
PBAHHBIM MEPBBIM UTPOKOM OTHOCHTETHHO OCH CHUMMETPUH MHOTO-
YTOJIbHUKA.

8. Ectb. Ilyctb Ky ky,..., ko7 — KOMMuecTBa 3HakoMbIX ¢ 1, 2, ...
..., 2007 yuenukom. Torma kj +ky + ...+ Ryyo; = 2K , tie K — 06-
Imee KOJMYeCTBO 3HAKOMCTB. Ecim Bce umcsa k; HEYeTHBI, TO 1
X CyMMa HEYeTHA.

9.n=3k, k>2; n=3k+ 2, ke N . Ilockoibky cymma Macc

n(n+1)
2

T.e. 60 n = 3k, mmbo n = 3k + 2. 3amernM, 4TO 6 THPH C Mac-
camu @, a + 1, ..., a + 5, 0YEBUHO, MOXKHO PA3JIOKUTh HA 3 PaB-
Hble 10 Macce Kyuku: (a+5), (a+La+4), (a+2a+3).
Tupu ¢ maccamu 1, 2, 3, ..., 9 ToKe MOKHO PasjiOKUTh Ha 3 paB-
HBbIE TI0 Macce Ky4YKH, HaIpuMep: (9, 1, 5) , (8, 3, 4) , (6, 7, 2) .
WHbIMU CJIOBAMHI, MOYKHO PasJiOKUTh HA PABHBIE 110 Macce Ky4KU
npu n =6k unpun =6k +9, 1.e. unpu n =3k, rie k>2.
Jlasiee, 5 TMpEK ToKe MOKHO Pas/ioxkuTh Ha 3 Kydkn: (5), (2; 3),
(1, 4), 8 rupek Toxe Moxuo: (8 4), (7;5), (1,2, 3,6). Caeno-
BaTeJIbHO, MOXKHO PA3JIOKUTh HA 3 Ky4KH PABHOI MacChl U JIO-

BCEX TUPb paBHA , To 60 n, anubo n + 1 mgemauTcs Ha 3,

Obie 3k + 2 rupek pu ke N .

10. 2. CripaBe/I/THBbI HEPABEHCTBA X 2 S, >5.

v
[
<
+

1
x
1 1
CuenoBaresibho, — < —, y < —, HO TOT/1a ¥ .e.
S S

X
2
— 25, Wm s<A2 .
S

1
3HaueHne S = \/5 JIOCTUTAETCd Ipu X = \E ny=-—-=.

11. Her. Yncao p — 1 npn genennn Ha 3 gaeT oCTaToK 2 W, cJje-
Jl0BaTesIbHO, He sBJseTcs KBajgparoM. Umucso p + 1 npu gesenun
Ha 4 JIaeT OCTaTOK 3 W TOXKE KBAJPATOM HE SIBJISIETCS.

12. MosxHo. IIpoeknns OKpy:KHOCTH Ha CTOPOHY KBajpaTa — OT-
PE30K, JTHHA KOTOPOTo paBHa aAnameTpy. CyMMma JUIMH JHaMer-

10
PoB pasHa —- > 3. OHaKo ecJi BHYTPH OTpe3Ka JUIMHbI 1 pac-

TIOJIOXKUTD HECKOJIBKO OTPE3KOB ¢ CyMMOIl [INH, Oosblieit 3, Hafi-
JIETCST TOYKA, MPUHAJIEKAIIAs 10 KpaiiHeil Mepe 4eTbIpeM OTpes-
kam. [Ipsmasi, neprneHIUKyISpHAS CTOPOHE KBajpaTa, IepeceKaer
He MEHbIIIEe YETBIPEX OKPYKHOCTEN.

Qusnka
1. Her, ne narpesaercs. 2. vy = 2gR; = 11,2 kM/c .
3. s=65M. 4 x= |
16mg E

d. M3-3a Gosibleit aTOMHOW MAcChl KPUIITOHA TI0 CPABHEHHUIO C
BO3J/LyXOM TEILJIOBOil MOTOK YepPe3 CTEKJIONAKET OKAasKETCsl TPUMep-
Ho B 1,7 pasa menblie.

2

6. 1:717100 ;t:£+7pOLS.
m+pyLS 2N 2m

7. t:ll1tz+llz(t1+t2):32 .

Hy + 24y
8. l3myuenne sHeprum 3apsKEHHON YacTHIIEH, ABIDKYIIENCS IO
KPYTroBoil TpaekTopuu, y asexTpoHa mpumepto B 200 pasz 60.ib-
1le, 4eM y IPOTOHA.

9. Uy =20, . 10. OxuHaKkoBoO.

Hcemopus nayunoix udeil u omxpulimuil

Maremarmnka

1. 9to Jleonapa Diiyep. HIkomabHIKAM MOTYT OBITH M3BECTHDI
npsaMas Jitepa, OKpPYKHOCTD Jitsiepa, gopmyaa IJilrepa

d? = R* — 2Ry , BbIpaskatomas paccrosnne d Mesk/1y HeHTpaMu
BITHCAHHON W OMHCAHHOI OKPYKHOCTEH TPEYrOJbHUKA Uepe3 pa-
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ycbl R U 7 3TUX OKPYXKHOC-
Teil, TeopeMa dilsepa 0 MHOTO-
rpaHHUKaX, 3ajadya O KEHUTC-
g Geprcknx moctax, Teopempr Jii-
Jiepa u3 Teopun yuces, GyHK-
st ditepa §(m) u T
2. IlpoBoanM OKPY’KHOCTH C
LeHTpaMu B Toukax A u B n
paauycom AB. Ilycts C — osHa
U3 TOYEK Tepecedyenust aTux okpysknocreit (puc.14). lanee Tem
’K€ PAacTBOPOM IMMPKYJIS Ha OKPYKHOCTH C IEHTPOM B OTKJIafbl-
BaeM gayru CD u DE. Torga E — nckomas TOuKa.
3. 16 ukb 48. Tlycrp x — kosmuecTBO 06e3bsin. Torma

Ry
(7j +12=x.
8

4. [la. Ecin x1 —2y1 =a,a xz
(x1 —%\/E)(?ﬂ +y1«/§)= a, (x2

Ho rtoraa

(- 902) 2

Puc. 14

2y5 =b, 10
—yz\/i)(@ +y2«/§)= b

- yz\/i)(ﬁ + y1«/§)(x2 + yz\/i) =ab,

(x1x2 + 2%%)2 - 2(951?2 + xz%)z =ab

d. 3a 35 gueit. 3a 140 gueil oqun yesoBek BbinuBaer 10 6ouoH-
KOB KBaca, a BMecTe ¢ ykeHoil — 14 6o4oHkoB. CJiesoBarejbHO,
skera 3a 140 aneil BpimBaer 4 604OHKA.

@uznka

1. a) /Lxon [xosed Tomcon u Jlxopmk Iamker Tomcon.

6) daextpon. B) Kasenanuickas naGopatopus; 9.Pesepdop.
r) JIx. JI5x. ToMCOH u3y4ns 0COGEHHOCTH 3JIEKTPUUECKUX Pasps-
JIOB B razax, IPEJIOXKUJ OJHY U3 NepPBbIX MojeJseil atoMa, chop-
MYJIMpOBaJ IPUHIUN JeiicTBust Macc-crekrpomerpa. [Lx.I1.Tom-
COH OCYIIECTBUJI WCCJIEIOBAHUS 110 TEOPUH PACCESHUS, 3JEKTPHU-
YeCKNM paspsi/iaM B Ta3ax, adpojuHAMUKE.

2. a) Ilnaner CoHEUHON cuUCTEMbI CTajo BoceMb, ILayToH nepe-
e B IPYIITy KapJuKoBbIX mianer. 6) CoJiHeuHas cucreMa cra-
na 6osee rapmonwanoii. B) Jlosemn, Tom6o, Knaiix, Koiimep n
JIpyTHeE.

3. a) Ipoxoxaenue Benepnl no aucky ColHia. 6) Hamuuue at-
mocdepsr na Benepe. 8) M.B.Jlomonocos; JIx.Kyk.

4. a) Jxeiime Knepk Makcsesn. 6) Teopust s1€KTpOMarHUTHOTO
nosist. B) Onbirel I.Tepiia 110 M3JAy4eHNIo U IPHeMy 3JIeKTpoMar-
HUTHBIX BoJiH; ombiT [1.H.J/le6eneBa no uaMepeHuio jaBieHust
ceera. 1) Cratnctnyeckas gpusnka — «aeMoH MakcBesia», pac-
npefesenne MakcBessa; 3JeKTPOAMHAMAKA — ypaBHeHHs Makc-
BeJLIA.

5. a) Orwocren @perenb. 6) [pu audpakin cBeTa Ha KPyrioMm
OTBEPCTHH, IIPH OTIPE/ICTIEHHOM PACCTOSTHUM OT OTBEPCTHUS IO K-
pama, B 1eHTpe aKkpana o6pasyercs Temuoe Ttemto. B) C.Ilyaccon
(«aarro Ilyaccona»). 1) JI.Aparo.

BCEPOCCUNCKAS CTYAEHYECKAA OTMMMNUALA
No ®UN3UKE
y2

o _2m
1. ctgu=(1—2jctg57 ) THE Y =37

29 (2720054) +c052¢)sin¢

=5 , Tie ¢ — yroJ Mesjy BepTH-

.9 2
(sm o+ 1)
KaJIblo M Pa/InyCOM-BEKTOPOM, IPOBEIEHHOM U3 IIeHTpa IUJINH/PA
K I[EHTPY Macc.
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YKA3BAHNA,

o

PEIMMEHNUA 63
_ _ 294y,
3. /la, BO3MOKEH. 4. a = const = QR
_ 1 1 7> gAR
d. AS_Q((l—r])TO Tuj' 6. W= Ineyr 2rQ

2

7. B = p(,n1R2,32:u0n1[1 Js P‘qu 9.1=0.

OKPY>XHOCTU HA PELLIETKAX

(cm. «Keanm» No6 3a 2006 2.)

1. Cm. puc.15.
2. a) OKpPY’KHOCTb Pajuyca 5 ¢ IEHTPOM B IEHTPE ¢AMHUYHON
KJIeTKH, KaK HeTPY/HO IPOBEPHUTH HETIOCPE/ICTBEHHO, COAEPKHUT
POBHO 65 eMHUYHBIX KJIETOK.

[Lmutku co croponoil 10 Mo3x-
/| N
N /
Puc. 15 Puc. 16

HO YJIOJKUTD AHAJOTHYHBIM 06Pa3oM, TOTAa BCe OHU OYAYT Pacro-
JIOXKEHDBI BHYTPU OKPYKHOCTH pajamyca 50. YKasanHas OKpyx-
HOCTb, CJIE[IOBATEIBHO, HE SIBJISIETCSI OKPY)KHOCTHIO HAUMEHDBIIIETO
pazamyca, cofep:aiieil 64 mumrku. BayTpn xpyra paamyca S0
MOYKHO yJIOKUTD 67 mmuTok co croponoi 10 (puc.16).

6) 8; cM. pucynok 17, Ha KOTOpOM

4

AB = 10 — quamMerp OKPYKHOCTU U 4]
CD = 20\643 -8 = 30,9 . ) |
3. Vkazanue. Y3zen (a; b) neBuaum / \

TOr/Ia U TOJIBKO TOI/Ia, KOTJla YucJja
a n b B3aumuo npoctel. Kpome
TOTO, KBaJpaT PACCTOSHUSI MEXIY
JIOOBIME Y3JIaMU PEHIETKU — T[eJIOe

qucIo.
4. Yxasanue. Cdhepa C /D
(x=~2) +(y-V3) +(~13)" = R’ 1

HE MOXXeT CO/iepsKaTb JBYX Y3JI0B Puc. 17
HM TIPU KaKOM (PMKCHPOBAHHOM
R > 0. 310 caexyer u3 TOTO, YTO €CIN (xo; Yy 20) n (x1; % 21)

JlBa Pa3JMYHBIX y3Ja Ha cdepe, TO U3 paBeHCTBA

(xo - \5)2 + (yo - \5)2 +(z9 — 1/3)
= (x1 _\/5)2 + (y1 - \/5)2 +(z - 1/3)2

nocJie HeGOJIBIINX YIPOIIEHUIT Mbl TIOJYYHIH GbI, UTO ﬁ -
PAIOHAIBHOE YHCJIO.

5. 3amernM, 4TO BCe N y3JI0B jaHHON oKpy)knoctu Ilumiesns se-
skar Ha cdepe, Tak Kak caMa OKPY’KHOCTb Ha Hell pacroJiokeHa
(npu z = 0 u3 ypasHenus cepbl MOMYYaeM ypaBHEHHE OKPYIK-
noctn Hlurmens). Ecom z # 0 n (x; y; z) — ysen pemerkn na

2
cepe, TO U3 paBEHCTBA (x - xo) +y?-R*= 2(2\/5 - z) caeny-
er, uto z = 242, TaK Kak wmc/0 (x- xo) +y? — R*, Kak Jerko

3aMETUTb, PAllMOHAJbHO. A ato IIPOTUBOPEYUT TOMY ,
JIO€ 4YHCJIO.

4TO Zz — Iie-
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6. a) BO-HepBbIX, 3aMeTuM, 4YTO Hallla pelieTka COCTOUT U3 TOYEK

t 3
C KOOpJIMHaTaMu [2;£t +3s|, tseZ. [TosTomy Hy>kHO

OKa3aTh, YTO IPHU JIOGOM 7 HafiIeTcsl OKPYKHOCTb, CoflepyKaliast
7 TOYEK yKa3aHHOTO BUAA. B OCHOBE JJ0Ka3aTesbCTBa JIEXKUT Clie-
Ayiomas Jemma: ypasserue 12 + 3y = 7% umeer 2(k + 1) peme-
uuit (x;y) u takux, uroy 2(k—1) u3 Hux 06a umcna gessATCs
Ha 7 u 'y 4-X oba 4mc/aa He JiessaTcst Ha 7.

Wcnoabsys oty gemmy (KoTopast OKa3blBaeTCs 110 aHAJOTHH C
TeM, Kak 5TO Jle/laeTcs TIpU aHaM3e aHaJOTMYHOil 3a/a4i Ha
KJIeTuaToii Gymare), HETPY/AHO NOKA3aTh, YTO OKPYKHOCTb

3n—1
2
(2] ofs-E

2

7T
6 3) 6

COZIEPIKUT POBHO 7 TOYEK HYIKHOI'O BU/A.
6) I_HGCTI/IyI‘OJII)HaH pemeTka COCTOUT U3 TOYEK € KOOpAWHaTaMMn

t V3

—;—t +\/§s , t,seZ u tue genrcs Ha 3.

22
3/1eCh TaKKe UCIOJMb3YETCsl OTMEYCHHAS B IIYHKTE a) JIeMMa.
ITpu YeTHOM 1 HYy’KHAsI OKPYIKHOCTb UMEET ypaBHEHUE

o8]

ITpu n = 4k + 1 HOAXOAUT OKPYIKHOCTD

( 3]2 , 76k+1
X——| +y =——,

n-2
4

2

10

a mpu n = 4k + 3 — OKPY’KHOCTD

3 2 76k+3
g o7
10 10

7. Ecim Ha HEKOTOPOIl OKPYKHOCTH CYIIECTBYIOT TPH PAIlOHAJD-
HBIE TOYKH, TO HTO O3HAYAET, YTO 06e KOOPAWHATHI TEHTPa TaKOit
OKPY’KHOCTH €CTh PAIMOHAJIbHbIE YUCJIa. JTO CJIEAyeT, HAlpU-
Mep, U3 TOTrO, YTO IIEHTP OKPY’KHOCTH, ONMCAHHOI OKOJIO Tpey-
ronbHiKa (¢ BepHIMHAME B TPEX PallMOHAJIbHBIX TOUKAX), JIEHKUT
Ha Tepecevenn ABYX CEePeANHHBIX MEPIeHNKYISIPOB K CTOPO-
HaM TpeyTroJibHHUKa, KoadduuuentaMn ypaBHeHUI KOTOPBIX SBJIS-
I0TCSI PAIOHAJIbHBIE YUCJIA.
8. a) OxpyskHOCTD 22+ y2 =3 He COAEPKUT HU OJIHON parmo-
HaJIbHON Toukm. [leficTBuTeNbHO, ecm (X;y) — palMOHAIbHAS
TOYKA HA ATOH OKPY)KHOCTH, TO €€ KOOPAMHATBI MOXKHO 3alnCaTh
B Bujie JApoOeil ¢ HauMEeHbIIUM OGIUM 3HaMeHaTteJgeM X = a/d u
Yy = b/d u Torga mosyunM, 4to a’® +b* = 3d*. Orciona BbITeKa-
eT, 4TO ecym GBI Uncjia @ u b jpeamanch Ha 3, TO MpaBast 4acThb Jie-
Jguaack Gbl HA 9, OTCIOMA U M JEJWI0Ch Obl HA TPH, M HAIIN J[PO-
61 MOKHO ObLIO GbI COKPATHTD HA 3, BOIPEKU HAIIEMY MPEIOJO0-
JKEHHIO, 4TO M — WX HauMeHbINni o6l 3Hamenaresb. ClremoBa-
TeNbHO, TI0 KpaifHeil Mepe OIHO W3 uncea d U b He JequTcs Ha 3.
Ho, kak m3BecTHO, KBaJpaT IeJIOT0 YNCJa, He JeJIserocs na 3,
JlaeT 1pu jesieHnn Ha Tpu octatok 1. Ecom u gapyroe us uucen a
u b ne genmrcest Ha 3, TO cymMMa a’ + b? Mpu JIeJIeHUn Ha 3 JlaeT B
ocTaTKe 2, YTO HEBO3MOYKHO, TaK KaK 9Ta CyMMa paBHa 3d* u
noatomy genntcst Ha 3. Ecam ke apyroe u3 uncen a u b menurest
Ha 3, TO cyMMa a® +b? [pu JieJieHnu Ha 3 jaja Obl ocTatok 1,
YTO TOKE HEBO3MOIKHO. : :
6) Jlerko npoBEpUTH, YTO OKPYKHOCTD (x —\/5) + (y —\/5) =4
COZIEPKUT TOJBKO OJHY PAIMOHATBHYIO TOUKY € KOODP/MHATAMHI
(0; 0).

2
B) Herpyano y6eaurbes, uTo OKPYKHOCTD 22+ (y -2 ) =3 co-
JIEPKUT POBHO [[BE TOYKHU C PAIMOHAJBHBIMU KOOPJANHATAMIE:
(1; 0), (-=1; 0).
r) DTO CJIeyeT U3 TOTO, YTO €CM @ W b — palMoHAIbHbIC YHC/TA
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2 2 2
Takue, 4yro a- + b"=R , TO, KaK JIETKO IIPOBEPUTD, IPU BCAKOM
palMoOHaJIbHOM 4YHCJIE 7 TOYKa (]C,y) C KOOp/IMHaTaMn

2ar+b(1—rz) a(1—72)—2br

X =
1472 1472

noy=
Oy/ieT paloHaJAbHON U OY/IeT Y/IOBJIETBOPSITH PABEHCTBY
i =r
9. Bes orpanmueHust OGMHOCTH MOKHO CYHTATh, 4TO IEHTP OK-
PYKHOCTH HAXOJUTCS B Havaje KOOPAMHAT. EC/IH y3es peleTku
(x;y) JeKUT HA OKPYKHOCTH, HO HE HA KOOP/MHATHBIX OCSX U
GUCCEKTPUCAaX KOOP/UHATHBIX YIJIOB, TO BMECTE C TAKUM Y3JIOM
Ha OKPY’KHOCTH Oy/yT HaxomuThest eme 7 yaaos: (y;x), (x;-y),
(~xy), (~gx), (5—x), (~-x), (~x:-y)
Ho npn genennm na 8 uncao 1988 naer B ocraTke 4, mO3TOMY
KpOMe Y3JI0B YKa3aHHbIX THTIOB J0JOKHBI GbITh 4 y3Ja Ha 0CsX
i Guccektpucax. B mepsoM caydae (2 + x% = R? 019 HEKOTO-
pOro Tesoro x, moatoMy R — mesoe uncio. Bo Bropom ciydae
LIS HEKOTOPOTO 1IeJI0r0 X uMeeM X° +x° = R? 1, TeM cambIM,
R =+2x. CJrefoBaTesbHo, R2 - nenoe uucio.
10. Vxasanue. PaccMOTPUM OKDPY>KHOCTD

1y, 5 2 2 -
(x—g) Ty =g e (Bx =1 +(3y)" =5"".
[lo Teopeme O NpeCTABJEHUI HATYPATIbHOTO YHC/IA B BHJE CyMMe
JIBYX KBaJpaToB 3aKjiovaeM, 4to ypashenue g +b% = 5" ume-
eT 4n pemenuii. Ecou sxe uncio b genurcs Ha 3 ¥ 4NCJIO @ TIPH

Jesenuy Ha 3 JaeT B octaTke 1, TO 9TO ypaBHeHHE UMeeT TOJIbKO
n perieHuit.
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