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YCJ10BUA 3AJAH

7-W Knacc

» 7.1. Ha nmparckoMm xKopabie Tpyaarcs 67 MOPCKHX pa30oiHIKOB. Y 47 13 HuX
€cTh yX0, y 35 — T7a3, a y 23 cYacTAMBYMKOB €CTh W TO, U apyroe. CKoabKo
TUPATOB He MMEIOT HU yXa, HU ria3a’

»7.2. Ha puc. 1 usobpaxena ¢urypa. Omaum /
pa3pesom TIoJeINTe ee Ha, IBe JacTh U caesaiiTe
U3 HIX KB3JpaT. ByMara B KJIETOUKY OOJErdHT
BaM DeIeHHe 33/Ia4M.

»7.3. Tlo acdanbTy KOJIOHHA MAIUH IBUTAIACH
€O CKOpOCThIO 90 KM/4, a MHTEPBAJIbI MEXKIY CO-
cenHuMu MarnmrHamu cocrapiasin 18 M. Korma /
KOJIOHHA CBEPHYJIA HA IPYHTOBYIO JOPOTY, €€ CKO-
pocth ynaza 1o 40 kv /4. Kaknvn cranam uaTep-
BaJIbI MEXKIy MaIuHAMU?

Puc. 1

» 7.4, NUmeerca 2007 a6710K. VIMeroTesa Bechl, ¢ HOMOIILI0 KOTOPBIX BO3MOMKHO
y3HATH Bec JTI00bIX AByX si0/i0K. Kak 3a 1005 B3BemmumBanmit y3HaTh OOIIWii BEC
BCex s10J10K?

» 7.5. Hapucyiite dburypy, KOTOpoii HeIb3s HOKPBITL MOJIYKPYT pagmyca 1, Ho
JBYMS 9K3eMIUIAPAMU KOTOPOH MOYKHO MOKPBITH KPYT pajuyca 1.

» 7.6. Paznioxkure Ha JiBa HOC/IEI0BATEIbHBIX HATYPAIbHBIX MHOAKHTE IS IUCII0
11112222,

»7.7. B M-obpaznoit ntomanoit ABCDE AB = BC = CD = DE, ZABC =
= /CDE, M — cepenuna BD. [Jokaxwure, utro MA = ME.

» 7.8. Moxno nu ysestu 50 KaMmHeil, Macchl KOTOpbIx 370 Kr, 372 KT, 374 KT,
376 kr, ..., 468 Kr, HA CEMU TPEXTOHHDBIX I'DY30BUKAX !

»7.9. IIarepo KpecTbsan cobpaiu ypozkaii. [lepsbril permi, 4o cobpaJt 6obie
OCTAJIbHBIX, U PA3/IEJIUII MexK/y HuMu 110posHy 1/3 cBoero 3epua. Ilocie sroro
BTOPOIl PEIUI MONENUTHCS C OCTAJBHBIMY, U CAEIAT TO YK€ CAMOE, YTO U Tep-
BhIii. B pe3ysibrare Bech ypoxKail pazmenuics noposuy. Ompenenure, CKOJIbKO
cobOpaJi KarKIblii, ecan oOmuii Bec 3epHa 64 Kr.

»7.10. CKOIbKO pa3IMIHBIX BOCLMU3HAYHLIX YHCEJ MOXKHO MOJIyHUHTH, Iepe-
craBjsgsa nudpsr aucaa 200720077



8- knacc

» 8.1. Pazjoxnre HA MHOKHATEIN

2007z* — 20062> + 200722 + 1.

» 8.2. Boruuciure

(100 mBoEK).

) 1
9_ _
2
»8.3. Cxo/bko KapTul HamMcas XyJOXKHUK Biennomasos 3a mecdll, ecium Ha
45% w3 aux m306parkeHsl rophl, Ha 35% m300paskeno mope, Ha 10% — m Mope,
¥ TOpBI, a Ha 12 KapTWHAX — HU MOPE, HU TOPBI U HE TIOWMH 9TO?

» 8.4. Tazery 10 pa3 ca0KUIA TOMOJaM (MTOOIEPETHO BIOJIE U TOTEPEK ), TIOCTIE
4gero oropsaiu or Hee 4 yria. Ecam Teneps pa3BepHYTb ra3eTy, TO CKOJIBKO B
Heil Byner apipok? (OTopBaHHBINA KyCOK Ha DAHULE Ia3eThl JAbIPKON He Cuu-
TALTCs. )

» 8.5. Ha croBopojake JexKaT IBa KBAIPATHLIX OJMHA,
TaK, KaK IIOKa3aHO Ha puc. 2. MOXKHO JH paccedb ux
OIHMNM TIPSMOJIMHEHHBIM Pa3pe30M Ha paBHBIE HYaCTH
KarKIbIi !

»8.6. [Isa memexoma BLIIIM Ha paccBeTe. Kaskabit
es ¢ MOCTOSHHOM cKopocThio. Oauu men u3 A B B,
apyroit — u3 B B A. OHu BCTpeTWIMCh B HOJIJIEHD U,

HE IpeKpallias JBUXKEHUs, Tpuiiin: ojud B B B 4 qaca
Bedepa, a Apyroii — B A B 9 gacos Beuepa. B koTopom Puc. 2
Jacy B TOT JeHb OBbLT paccBeT?

»8.7. B mecarmunoit 3ammen umcma 1 /14 Beraepkuynn 2007-10 udpy mocie
zansroii. Yo Gosblie: nomydensoe qucyio uian 1/147

» 8.8. [Jan npAMOyTOJILHBIN TPEYyTOILHUK, OJUH W3 yIJIOB KOTOPOro paseH 30°.
N3 cepeauHbl ero TUIIOTEHY3bI BOCCTAHOBJIEH NEPIEHIUKYIAp K Heil. Jlokaxku-
Te, 9YTO JJIMHA OTPE3KA ITOI0 NEPIEeHIUKYIAPA, JEKAIIETO BHYTPUA TPEYTOJb-
HUKA, PaBHA TPETH JIJIMHBI OOJIBIIErO KATera.

» 8.9, Cymecrsyer iu HaTypaabHOE YHCJIO 1 TAKOe, YTO SN ABJAETCH MATOMH
CTeNeHbI0 HATYPAIBHOTO UHcaa, 61 — 1ecToil cremnennio, 7n — ceabMoit cre-
TEHBIO?

» 8.10. Haiigure mBa TPEX3HAYHBIX YHCJA T U ¥, 9TO CyMMa BCEX OCTATBHBIX
TPeX3HAYHBIX dnces paBHa 600x.



O-ii knacc

» 9.1. Ussectro, uTo p% umncna x Menbiie ¢% uucna y Ha % uancaa x — y. Ha
CKOJIBKO IIPOLEHTOB (OTHOCUTE/ILHO YUCA YY) YUCJIO0 T GoJiblie ducia y?
T
»9.2. I'paduk bysknum y = — -+ 60 OTPA3UIN CHMMETPHYIHO OTHOCHTEILHO
npsamoit y = —x + 1. I'padpuk Kakoil PyHKIMH Oy IHIICS !

» 9.3. IlocienoBaTeIbLHOCTD @, YAOBICTBOPSAET IIPH JIIOOOM HATYPAJLHOM 7l CO-

OTHOILIIECHUIO
Qp41 +1

(229

Ap42 =

Haiinure asggr, ecnmm asz = 3, agy = 4.

» 9.4, Tlers perancana cymMmmy 1+ 2 4 ...+ N U 3a9epKHYT B Heil TOCIeTHIe
Tpu uudpsl. Y Hero onsaTh noiayumnocsk N. Haiinure N.

»9.5. Or xBagparnoro Topra 5 X 5 orpesain mps- 5
MOYTOJIBHBIN KyCOK 2 X 3, KaK IIOKA3aHO HA PHC. 3.
Kak pazgemuTs ocTaBimmiics KyCOK OTHUM TPSIMO-
JIMHEHHBIM PA3PE30M HA IBE PABHOBEJIUKNE TACTU !

» 9.6. Ilocaeauas nudpa ducia IBoHKa, U ee Tepe- 5
HECIM B HAYaJlo. B pe3yibTaTe 4UCIIO YIBOUIIOCH.
Haiinure Takoe duciio. 3

»9.7. UssecrHO, 4TO 2

22 p =1,
23+ 4+ 2% = —1,
x5+ S 4 2% = —1.

Puc. 3

Yemy paBuo x + y + 27
» 9.8. Haiinure naryio nudpy mocie 3amaToil CIeayIomeil CyMMb
1 2 3 9
3anmMCaHHON B JeCATUIHON dopme.
»9.9. UssectHo, 9TO

A4+ +(a+b)? = +d*+ (c+d)%
Jokaknute, 9TO
a0+ (a+ b=t +d + (c+ d)

»9.10. IIyctr P — cepennHa cTOpOHBI AB BBIMYKJIOTO YeTHIPEXYTOMLHUKA
ABCD. JlokaxkuTe, 9TO €CJIU MIOMAAb Tpeyroabanka PC'D paBHa MOJOBUHE
oy gerbipexyronbuuka ABCD, o BC || AD.



10-1i knacc

» 10.1. Pemmre ypaBHenne
{x + ﬂ = [2z] — [z].

» 10.2. CymecTryer 1 MI0CKTiT 9€THIPEXYTOIBHUK, ¥ KOTOPOTO TAHTEHCHT BCEX
BHYTPEHHUX YTJIOB PABHBI?

» 10.3. Or ksBazparnoro Topra 5 x 5 orpesasiu ups- 5
MOYTOJIBHBII KYCOK 4 X 3, KaK MOKa3aHO Ha puc. 4.
Kak pazaemuTs ocTaBImuiics KyCOK OTHUM TPIMO-
JINHEHHBIM PA3PE30M HA JIBE PABHOBEJIUKNE JACTU ! 3

»10.4. (3adaua JIvrouca Ksppoanra.) B oxecrodven- g
HoMm cpaskennu nipm Tpadamnbrape 70% ywacran- 4
KOB morepsiyiu rias, 5% — yxo, 80% — pyky,
85% — mory. Kakop HamMeHbIIMA TPOLEHT YmC-
Jla BETEPAHOB, JIMIIUBIIUXCS OJHOBDEMEHHO TJ1a3a,
yXa, pyKd ¥ HOTH? Puc. 4

»10.5. Yro Gosbiire:

sin 1° sin 3° 0

- Wi — 7
sin 2° sin 4°
» 10.6. CxoIbKO pemmennii B HATYPAJIBHBIX YACIAX UMEET YPABHEHUE

abc+a+b+c=ab+ be+ ca—+ 20077

» 10.7. Ha nockoctyu nposejieHa OKpy»KHOCThL ¢ 1eHTpom O pajuyca 1. [Ise
coceHUE BEPINWHBI KBAIPATa JI€XKAT Ha ITOH OKpykuoctu. Ha kakom Hau-
60JIbIIIEM PACCTOSAHUU OT TOYKU O MOIYT JIeXKATh JIBE JPYIUe €ro BEPIITHHbBI?

» 10.8. Pemmre HepaBeHCTBO:

1,(1) +2,(2)+3,(3) +...+n,(n) <677,(27).
» 10.9. 3nag, uro

13717421 = 7612 4 7 - 1370% = 439 4 7 - 13902,

paznoxkute 13717421 Ha MHOKHUTEJIH.

» 10.10. Bce marypaabHbIe 9HcIa TOAEIEHB HA XOPOIMTe 1 maoxue. M3pecTHo,
YTO €CJIM 1, — XOpOoIliee, TO W UHUCI0 1 + 6 — XOoporee, a ecjau YUCIO 1M —
TJTOX0€, TO W 4uca0 m + 15 — miroxoe. Moxker jin gncjao 1 ObITH XOpOIHM, a
1000 — mmoxum?



11-ii knacc

»11.1. C nomompio yroisauka (yMeeT TPOBOIUTH MPAMYIO 9€pe3 IBE TOUKH
U BOCCTAHAB/IMBATH MEPIEHAUKY/ISAP K MPAMOI B JAHHONW TOYKE ITOMH MpsiMOii)
OlyCTUTe NePIeHIUKYJIAp U3 JAaHHOH TOYKU Ha JAHHYIO IPAMYIO.

» 11.2. Pemmure ypasuenune
b3] 4ot 3] =B -]
T+ 3 ¢+ 5| =[32] — [2].
»11.3. Yro Gosmbme:

1 1

17
1+ tg22006 | 1+ ctg?2007 ™™

»11.4. Ina bysxnmit f u g, 33JaHALIX Ha BCeil OCH, BLIIOIHEHO TOXKECTBO:
f(x)g(y) = azy+bxr+cy+1, (a,b,c=const).

Hoxkazkute, 910 a = be.

»11.5. Ilycts P — cepennna cTOpOoHBI ADB BBITYKJIOTO YeTHIPEXyTOMLHUKA
ABCD. [lokaxkuTe, 9TO €CJIU MIOMAAs Tpeyroabanka PC'D paBHa MOJOBUHE
wrormau gerbipexyronbanka ABCD, 1o BC' || AD.

» 11.6. Haitnnre HanbombIiiee 3HaUeHe BLIpAKEHNs a°b—b3a, ecii BBIMOIHEHO
yeaosme a? 4 b? = 1.

»11.7. Tlycts a0 b = a + b — ab. HajiauTe Bce Takme Tpoiiku (z,y, z) TEaBIX
YHCeJI, YTO
(roy)oz+(yoz)ox+(z0x)oy=0.

» 11.8. B HekoTOpOil cECTeMe CUMCICHns B3ATO YUCIO BHIA

1011...1101.
—

n pa3s

N3Becrro, 910 310 4mciio, OyAy4dn 3alIMCAHO B JIECATUYHON CHCTEME CUHCJIe-
HUsI, TIPU JIIOOOM HATypajbHOM n genutcs Ha 61. IIpum KakoM HaMMeHbBITIEM
OCHOBAHUU CHCTEMBI CIUCJIEHUST ITO BOZMOKHO?

»11.9. Cymecrsyer s 2007 pa3/MuHbIX HATYPAIbHBIX YHCEJ TAKUX, YTO CyM-
Ma, J1I00bIX 2006 U3 HUX JICJUTCS Ha OCTABIIECECS !

»11.10. Ilepsas uudpa uucen 5" u 2" oxna u Ta xe. Kaxaa sro nudpa?



PELLUEHNA 3A0AH

»7.1. Orger. 8. Ectb Ti1a3 i yxo y 47 + 35 — 23 = 59 nuparos. 3HAUNT, ¥
67 — 59 = 8 nupaToB HET HHU I71a3a, HU yXa.

»7.2. Cm. puc. 5.

V&S

gl

Puc. 5 Puc. 6

»7.3. Orser. 8 M. Korya mepsas MamtiHa CBEpHET HA TPYHTOBYIO JTOPOTY, BTO-
poit HyxkHO Oymer nmpoexarh 18 M. IlepBas Tem BpemMeHeM CABHHETCS HA KAKOEe-
TO PACCTOSHUE, YTO M COCTABUT HOBBIN TPOMEXKYTOK MexK 1y Marmuaamu. Crasu-
HETCdA OHA BO CTOJIbKO K€ pa3 MeHblIle, BO CKOJIbKO €€ CKOPOCTb MEHbIIIE, T. €.

4
HalgM'§:8M.

»7.4. Tax Kak 9HCIO0 400K HEUETHO, WX HE HOJIYyYHTCA Pa3bUTb Ha, Iapbl.
Omnpenenum cHaUAIA BEC KAKUX-TO Tpex si0IoK. B3secum s610ku 1 u 2, morom
2 u 3, 3arem 1 u 3. CI0K¥UM Oy 9EeHHBIE BECA U PA3JIETUM HA JIBA, BEIb KAXKI0€
13 3TuX A0JI0K MbI B3BEIIMBAIM ABaKApl. Ham nonanobuiocs 3 B3BemuBanus.
Ocragmmmecs 2007 — 3 = 2004 si6;10ka pa30O6beM HA TAPHI U B3BECUM MTAPAMU.
Eme 1002 B3BermuBanus. Mtoro 1005.

» 7.5. Tlonoitner m06as «WHL-THB> MOTOOHAA M D
durypa, Hanpumep, cM. puc. 6. B
»7.6. 11112222 = 111110000 + 2222 = 1111 -
(10000 +2) = 1111-10002 = 1111 -3-3334 =
= 3333 - 3334.
»7.7. B pasrnobeapennom ABCD /CBD =
= ZCDB, nosromy LABM = /ZEDM kak
cymma aByx pasubix (puc. 7). CuenoBaresib-
w0, AABM = AEDM 1o mepBoMy TpU3HA- A
Ky. Otrciona AM = EM. Puc. 7



» 7.8. Orser. Henpssa. Tak Kak TPy30BHKOB 7, a KaMHeii 50, T Ha KAKOM-TO TPY-
30BUKE HY>KHO Oyzer yBe3Tn He MeHee 8 kamueil (mpuatun Jupuxie). OgHaKo
CyMMa BOCBMU CaMbIX JIETKUX KaMHeit 3704+ 372+ ...+ 384 = (370+384)-4 =
= 3016 kr > 3 T.

»7.9. Orser. 16,8 kr, 17,8 kr, 9,8 )T, 9,8 KT, 9,8 KI. Byziem pemars 33124y B 00-
paTHOM TIOpsifiKe. B KoHIe y Beex craso 64/5 kr ypoxast. Ilepes srnm Bropoit
ornan 1/3 cBoero ypoxas, 1. e. 2 yacTu OH ocraBui cebe u 1 4acTb oTIal, 10
3TOMY OT/IaJl OH BJBOE MEHbIIIE, 9YeM Y HEro OCTaJIoCh. TakuM 06pa3om, BTOPOit
ornazn 32/5 kr (mo 8/5 Kr kKaxaoMmy), a 6bu10 y Hero 64/5 + 32/5 = 96/5 k.
IIepen Tem, Kak BTOpOIT MOJENUIICA CBOUM ypoxKaeM, y 1-ro, 3-ro, 4-To0 u 5-10
6110 64/5 — 8/5 = 56/5 K.

Teneps mpoBeeM aHAIOTUYHBIE PACCYK/IEHUS JIJIs MEPBOTO KPECThSIHUHA.
ITocsie TOro, KaK OH MOJEIMJICH, Y HErO OCTasioch 56/5 Kr, 3HAYUT, OTJAJ OH
28/5 kr (10 7/5 kr Kaxa0My), & BHadaJe y nero 0110 56/5+28/5 = 84/5 kr.
CoorsercTBeHHo, y Broporo BHadaje Obuio 96/5 — 7/5 = 89/5 kr, a y 3-ro,
4-ro u 5-ro 56/5 — 7/5 = 49/5 kr.

»7.10. Orser. 210. Ha nepBoM MecTe MOMKET CTOATH TOJLKO 2 uim 7 (ecan
HOJIb, YUCJI0 He OyJer BOChbMHU3HAYHBIM). PaccMoTpuM ciiydaii, Korga Ha mnep-
BoM Mmecre croutT 2. Ha ocraBmwmecs 7 mo3uruii Hy»KHO PacCTaBUTH YETHIPE
0, oy 2 u jBe 7 B J10060M MOPSiJKE. DTO PABHOCUIBHO HAXOXKJIEHUIO UHC-
sta, criocobor mepectauth 6ykBol AAAABCC. Cuoenaem cHadasia Bce OYyKBBI
pa3HBIMK, MpHUTHCAB WHAECKCH: A1 AsA3A4BC1Cy. Teneph mocunTaeM dYmUCIO
nepectaHoBok. VIx 7! (Ha mepByIO MO3ULUIO €CTh 7 BO3MOXKHOCTEIl MOCTABUTH
GyKBy, Ha cieayonyo 6, nasee 5 u r. 1., Bcero 7-6-5-...-2-1 = 7! cnoco6os).
Berimumiem Bee 7! mepectaHOBOK u coTpeM MHIEKChl cHadasna y Oyks Cp u Cs.
Kaxxnas nepecranoska Oyzer BCTpedaTbCd 110 /1Ba Pa3a. ¥y 0epeM [HOBTOPAIONIU-
ecs1, ocranercs 7!/2 mepecranoBok. Tereps corpem uHaeKcw y 6ykB A. OnsTh
HOSABATCSA OJMHAKOBBIE, HO HOBTOpeHuii Oyner ywxe 4! (crosbkumu crocoba-
MH MOXKHO [€PecTaBUTh deTbipe OyKBbl A). Y6epeMm MOBTOpeHHUs, OCTAHETCs

o 7-6-5
2.4 2
TO, aHAJIOTWIHO, uMeeM eire 105 crmocoboB mepecTaBuTh OCTABIIHAECS IUMPHI.
Bcero 210 cnocotos.

»8.1. 2007z* — 200622 + 200722 + 1 = (2007z* — 200722 4 200722) + 23 + 1 =
=20072%(22 —z+ 1) + (x + 1)(2? — 2 + 1) = (20072 + = + 1)(2® — z + 1).

= 105 pa3nIuIHBIX MEepecTaHoBOK. Ecan ke mepBas nudpa 7,

1
»8.2. Orser. 18—(1) Bamernm, 4TO

2= 2=

n
u, BOOOIIE, eCIN Ha MPEIbIIYIIeM Iare ObLIO 7+ R TO HA CIEIYIONEM OyIeT
n

9



1 n+1
= 3 (unpykims). IlosTomy, eciv B BHIPAYKEHUM COINEPIKUTCS 7
n n

n+1
JIBOEK, TO OHO PABHO

n

n+1

»8.3. Otser. 40. IlycTh XyoOKHUK Hanmucand T KapTul. Torma Mope Wiam Tophi
u3obpazkensl Ha 0,45x + 0,35z — 0, 1o = 0, 7z kaprunax. [lonxyaaercsa: 0, 7z +
+ 12 = 2, orkyma = = 40.

»8.4. Orser. 961. Tazery crubanm 5 pa3 BIOIL U 5 pas momepek. C KarxKIbIM
crubOM YMCJIO JaCTel, HA KOTOPBIE ra3eTa JEJUTCS STUMU CTHOaAMY, YIBAWBA-
erca. [losTomy ecam razeTy COTHYTH 5 pa3 B OJHOM HAIPABJIEHUM, TO Ta3eTa
paznenuTea Ha 25 = 32 "acTu, a 4uca0 cruboB (IIPOMEKYTKOB MEKIy JacTs-
mu) Oyser Ha OiuH MeHbIle, T. €. 31. 3HauuT, B HALIEM CJLy4ae BCero I10Jy YUIICs
31 mpomonbubii crubd u 31 monepeunsiit. Ha mepeceyerHnn Kax IbIX IBYX CrUOOB
6ymer meIpka. Beero momyuaerca 312 = 961 meIpxa.

» 8.5. Orser. Moxno. [Ipamas, npoxoadinas Yepes3 LUeHTP KBaJApara, JeJUT ero
Ha JiBe paBHbIe YacTu (mokazxkure). II03TOMY JTOCTATOYHO MPOBECTU MPAMYIO
4Jepe3 LEHTPHI IBYX KBAaJpPaTOB.

»8.6. Otser. B 6 wacos ytpa. Ilycth paccser ObLT B x 4acos. o momymasa
HEMIeXOBI T 12— 9acoB 1 npotyn v4 (12—z) u vp(12—2x) COOTBETCTBEHHO.
[locne monmymasa mepBbIit mien 4 9aca U MPOIIES TyTh U4 - 4, a BTOPOH mmea 9
gacoB u nporena vg - 9. omrygaem

v4(12 —2) = vp - 9,
va-4=vp(12 — x).

12 — 2 9
[lomesum omHO ypaBHeHune Ha APyroe: i~ . Orcroona u3 mponop-
-

mm (12 — 2)? = 36 u, mockoabKy 12 — z > 0, Haxomum z = 6.

1
»8.7. Tonyuennoe uwucao Gombme. Ilockombky — = 0,0(714285), a miuna

mepuo/ia 1pobu pasua 6 u npeanepuon B oxuy mudpy, za 2007-m Mecre mocie
3ansaToil crour nudpa 1, a mocse ee BhIYEPKUBAHUS HA €€ MECTe OKA3bIBAETC

4.

» 8.8. B rpeyrosbuuke AKB (puc. 8) KM sapisercs MeJuaHoOl U BbICOTOIA,
moatomy NAKB — pasuobenpennniii u AK = KB, /A = ZABK = 30°.
Otciona ZCBK = 60° — 30° = 30°. Ilonyuaercsa, uro AMBK = ACBK
(BK — obmias u yroa 30°), suauur, MK = KC. C apyroii cropoubt, KC =

1 1
= §K B= §AK , mosromy K C pasHa 1/3 ot cropoust AC (6osbimero Katera).

Takum obpazom, MK = KC = éAC.

10



30°
A K C

Puc. 8

» 8.9. Orger. Cymecrayer. Hanpumep, umcio 554635 . 790

BHIO.

W3 ycnosus crnemyer, uto n gemurcs Ha 5, 6 u 7. Bygem uckars n B Buze
n = 5% . 6! . 7™ IIpu srom

V/IOBJIETBOPSIET yCIIO-

k+1:5, k:6, k:iT7,
l:5, [+1:6, 1:7,
m:b5, m: 6, m+1:7.

ITocne coemaHHBIX 3aMedaHwil Hy»KHbIe 3HadeHus k, [, m mombupaiorcsa 6e3
Tpy/Ia.

»8.10. Orser. x = 822, y = 528. CymMa BCex Tpex3HaYHLIX 9HCEJ PaBHA
(100+999) - 450 = 494550 (pasbusaem Ha 450 nap PaBHOY/IAJIEHHBIX OT KOHIIOB
qucen). ITo ycaosuro 494550 — z — y = 600z, orkyaa

528 —y

=822
v 601

IMockonbky & — HarypasabHOoe, TO 528 — y i 601. s Tpex3HAYHOro Y 3ITO
BO3MOZKHO TOJIBKO IIPH Y = 528 u, 3HA4UT, T = 822.

»9.1. Orser. Ha a=>p
p+r

-100%. IIo ycnoBuio

P _ a4
100"+ 100 ~¥) = 100

7‘+q_

p+r
€c/i ¢ > p, MHAYE T MEHbIIE Y HA COOTBETCTBYIONIEE YUCJIO IPOLEHTOB. )

- p’ orciona orser. (IIpasma x Gymer Gosbine v,
,

Haxomnwm: r_ 1+
Y

»9.2. Orser. y = 34z + 2007. Ecim orpa3uTh TOUKY (, i) OTHOCHTETHHO TIPS-
Mot y = —x + 1, 10 ona nepeitner B Touky (—y + 1, —z + 1). Caenaem sty
3aMeHy B UCXOIHOW (DYHKIINU, TOTYIUM:

—y+1
34
11

—zr+1= + 60.



Briparkas orcioga y depe3 x, moydaeM OTBeT.

»9.3. Orser. 1. O6o3HA4YMM a; = a, a3 = b U BBLIYUCIUM HECKOJBLKO TMEPBBIX

b+1 a+b+1 a+1
YJIEHOB TIOCJIEIOBATEIHHOCTH: (3 = ——, Qg = — as = by ag =
a a

= a, a7 = b. Jlanee Bce OyaeT MOBTOPATHCSA C MIEPHOJOM B IIATH IIEHOB. TakuMm
00pa3oM, as3 = as, A4q = Q4 U A2007 = ao. [lomyaaem cucremy:

b+1
+ —3
a
a+b+1 4
ab
Orcrona vaxomum a = 2/3, b = 1.
»9.4. Orser. 1999. U3 yciopus
N(N +1
1000N < NN+D 1000(N +1).
N+1

3 nepBoro mepaperncTa 1000 < , T. . 1999 < N. U3 BTOpOTO HEpaBeH-

N
CTBa 5 < 1000, T. e. N < 2000. 9TuM IBYyM YCIOBUSM yIOBIETBOPSIET TOJIBKO
N = 1999.
»9.5. Cwm. puc. 9.

»9.6. Pemenne 1. ITycTh HCKOMOE 9HCIIO 3aIld-
CBIBAETCs MOCeA0BaTeNbHOCTHIO udp X . Ilo-
ciaenusas nudpa unciaa 2X — deTBepKa, H0ITO-
my X mMmeer BuI ...42, n ancao 2X 3amuch-
Baercs Kak ...84. CnemoBarenbuo, X wumeer
Buj ...842, a 2X sanuceiBaerca Kax ...684,
gamee X = ...6842, otkyma 2X = ...3684 J \
u X =...36842 u 1. 1. IlocnenoBareabHOCTH i \
uudp CTPOUTCH OFHO3ZHAYHO, B UTOT'E MMEEM:

Puc. 9
X =105263157894736842.

IlocnemoBarensrocts X = 105263157894736842 MOXKHO IIPOIOKUATH U
JasibInie. AHAJIOTUYHO PAaCCy K Iast, MOYKHO TIOKA3aTh, YTO MHOYKECTBO BCEX UH-
CeJI, YIOBJIETBOPSIONINX YCIOBUIO 3a7a4un, nmeeT Bug X X ... X.

OnHakKo Ha 3Ty 3aJa4y MOXKHO IIOCMOTPETb M C HECKOJIbKO HEOXKHIAHHON
TOYKH 3PEHMUS.

Pemrerne 2. Ilycry X = Y2. Torna Z = 2X = 2Y. Paccmorpum 6ecKOHEUHYIO
neproanveckyio apoos x = 0, (X). Tormga

(x42)/10 =0,2(X) =0,2Y2Y2Y ... =0,2ZZ...=0,(Z) = 2x.
12



Orkyna x ynosiersopsier ypasuenuto (x + 2)/10 = 2z u x = 2/19. Takum 06-
pasom, X ecth mepuoz apobn 2/19, u B pe3yabTare BpameHust mudp B mIeprose
9TO# Ipobum TostyyatoTcs npobu Buxa 1/19, 2/19, ..., 18/19.

»9.7. Orser. —1. BameTuM, 9TO B CHJIy HEPBOIO yPaBHEHMS CHCTEMbI KazKI0€
W3 HEM3BECTHBIX TI0 MOJIYJIIO HE MPEBBIMIAET 1, TO3TOMY

r+120, y+1>0, z+1=0.
Cu102KUB 1IEpBOE U BTOPOE yPABHEHHSI CHCTEMBI, IIOJIYIaeM
2z 4+ 1)+ (y+1) +22(z+1) =0.

OTO BO3MOXKHO JIMIIb B TOM CJIydae, KOrJa KayKJ0e HEOTPUIATETbHOE CIara-
€MOe B CyMMe DABHO HYJIIO, CJIEIOBATEILHO, JIIOOOE HEM3BECTHOE MOYKET DaB-
HATBCS TOJMBKO O mym —1. VI3 mepBOTrO ypaBHEHUST CUCTEMBI CJAEyeT, YTO 3HaA-
qeHue —1 MOXKeT IPUHUMATh TOJIBKO OJHO M3 HEM3BECTHBIX, OTCIONA

r+y+z=-—1
ITocnennee ypaBHeHne CUCTEMBI HE TOTPEOOBAIOCD.
» 9.8. Bee ciaraemble CyMMBI MOXKHO IMPEJCTABUTD B CJEIYIOMIEM BUIE
n 1 1
(n+1! n! (n+1)

ITosTomy mcxomHasi cymMMa paBHA,

11+1 1+1 1++11_11
11 2! 21 3l 31 4l 9 10!/ 10!

1
Tak kak 10! > 10%, o 1 — o1 >1—10"% = 0,99999. CienoBareibHO, MATAS

nudpa mocse 3anaToil — JeBATKa.

»9.9. HerpyaHo npoBEpHUTD, 9TO
(a> + 02+ (a+0)2)" =2 (a* +b* + (a +b)Y).

» 9.10. Bocnomp3yemes TeM, 9TO MegHaHa JeTUT TPEYTOJILHAK Ha IBA PABHO-
BEJINKUX TPeyroJibHUKA, Belb BLICOTA y HUX OOIIas, a OCHOBAHH:A — PaBHLIE
nosnosutku. meem (puc. 10)

1 1 1
§5ABCD = Saapp + Sappc = §SAABD + §SAABC-

13



Takum obpaszom, Sapcp = Saasp + C
+Saapc- Hoecmorpum, kKak AABD n ANABC
MOKPBIBAIOT 4deThipexyroabank ABCD. O6-
jgactb ABQO moKpbITa ABaXKIbl, & 00JaCTh P
CDO ue nokpsoita BoBce. Ho mockombky cym-
mapaas wiomaas AABD uw AABC pasna
IJIOIIA/IU YETBIPEXYTOJIbHUKA, TO SAABO =
= Sacpo- (dror dakT usBecTen moz Ha3Ba- D
HUEM <«JIEeMMa O JIMHOJIEYME»: ILIOMIA/Ib, MO~
KPBITasl IBAYKIbI, PABHA HETIOKPBITO TLIOIIA- Puc. 10
JIA, €CJTU CyMMa KYCKOB COCTABJISIET BCIO ILIO-
Wa/1b 10JIA.)

Nmeem paBHBIE TI0 TLIOMAAU «KpbLIbs 6aboukuy (AABO u ACDO), kak
B Tpamenuu u napajuiesorpavMmve. Tenepb MOHATHO: JOOABAM K O0EUM «KPbI-
absamy» ABOC. Tlonyuaercs, Saapc = SADBC, ¥ TOCKOJIBKY Y 9THUX Tpe-
YTOIBHUKOB ocHOBanue BC' obiee, TO UX BBICOTHI, OMYyIIEHHbIE U3 Bepiuna A
u D coorsercrenno, pasubl. 3uadur, AD || BC.

» 10.1. Orser. + — nr060e aucno. Cum. permenue 3aza4u 11.2. Hyxuo paccemor-
perb JiBa MHTEpBaIa A ApobHOit dactu: [0; 1/2) u [1/2; 1).
»10.2. Orser. Ila, cymecTByer. 9TO 9ETHLIPEXYTOJIBbHUK, Y KOTOPOrO TPHU yIJja
pasubl 45°, a yerBepThiit — 225° (TOrJa TAHPEHCHI BCEX €r0 yryioB PaBHbI 1).
¢ MOKHO HOKa3aTh, 9TO YCJIOBUE 3a/1a491 OLPEIEIAET YIJIbl Y€ThIPEXYOJIb-
HWKA, OTHO3HATHO.

»10.3. Cum. puc. 11.

» 10.4. Orser. 10%. U3 ycnosus ciemyer, 9o
30% yuacTHUKOB He morepsiiu rias, 25% He
norepsiu yxo, 20% ocramuck ¢ pykoii u 15%
OCTaJINCh C HOTON. 3HAYUT, YNCIO YIACTHHU-
KOB, KOTOPBIE COXPAHUJIN TJIa3 UJIU yXO, UJIH
PYKY, WU, Ha XyJO#l KOHEI, HOTy, He MO-
ket mpesbimarb 30% + 25% + 20% + 15% =
= 90%. CrnenoBaTesbHO, YUCJIO BETEPAHOB,
OCTABILIMXCA OJHOBPEMEHHO 0€3 I1a3a, yxa,
pykm n HOrm He menbme 10%. Ipuaem, sToT
MHHUMYM MOYKET JOCTHIaThCs, TOJBKO €CJIN yIIOMSHYThIE MHOXKecTBa 3 30%,
25%, 20% wu 15% He mepecekaloTCs, T. €. KaxXKIblii W3 HUX COXPAHHJ TOJBKO
OJIHY 9aCTh TEJa, & TPH JPYIHe MOTEPSLIL.

~N
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» 10.5. Ozser. Bropoe uncio 6osbie. IIpeobpasyem pa3HoCTb 3THX YHCEI:

sin1®  sin3° sin 1° sin4° — sin 2° sin 3°

sin2°  sin4° sin 2° sin 4°
1(cos3° — cos5°) — 1(cos 1° — cos 5°)
sin 2° sin 4°
cos3” —cos1®  2sin1°sin2°  sinl°® <0
2sin2°sin4° ~ 2sin2°sind°®  sin4° ’

Tak Kak sin 1° u sin 4° noso:KuTeabHbIe.

» 10.6. Ozser. 27. Banuinem ypasHenue B BUJE
(a—1)(b—1)(c—1) = 2006.

Bce muoxkuTENIM CiIeBa HEOTPULATEIHHBI U HYJIEM ObITh HE MOI'YT, 3HAYNT, OHU
HarypaabHble. 2006 paccKIaabIBAETCA HA TTPOCThIE MHOKHUTETN Kak 2 - 17 - 59.
Pacnpenenum 3mu MHOXKHUTE N TIO TpeM CKOOKaM. KaxK apiit MHOXKHUTEIH MOXKHO
pacmupeneinTh TpeMs CIocobaMu, TaK 9TO BCEro moJydaercsa 3 -3 -3 = 27
CITIOCODOB.

»10.7. Ozser. 1 + /2. Iycrs 2 — yroua, mox KoTopuiM u3 Toukn O BuIHA
CTOpPOHA KB3IPaTa C BEPITMHAMHE H3 OKPYYKHOCTH, I' — PACCTOSHEE OT IEHTPA
OKPYKHOCTH JI0 BePIIMH KBaIpaTa, He JesKalluX Ha OKpyzxHocTH. Torma

72 =sin” p + (cos p + 2sin )2 = 1 + 2sin 2 + 4sin” p =
= 3+ 2(sin 2¢ — cos 2¢) = 3 + 2v/2sin (2cp— g) <3+2V2,

3
IpK 3TOM HauBOJIbIIee 3HAYCHHUE T2 JIOCTUIAETCH 1P O = —— , CJICJIOBATEILHO
8 ) )

Tmax = \/3+2\/§:1+\/§.

»10.8. Orser. 1 < n < 35. JIerko mpoBepuTh, YTO JJI OIHO3HAYHOTO 1 HEpa-
BEHCTBO BBITIOJIHEHO. B TO Ke BpeMms I TPEeX3HAYHOro Wju 0ojiee OHO He
BBIMIOJIHEHO, TaK KaK CyMMa TOJIBKO Tesibix dacreit 1+ ... 4+ 100 yxe OoJbiie,
qeMm HyKHO. Haiimem manbobIiiiee BO3MOKHOE ABY3HATHOE 7.

1
Cymma 1enbix gacreit pasia 1 4+24...4+n = % CymMa 1pobHBIX
qacreil paBHa
1 2 9 10 11 n (10+n)(n—29)
- +-+.. . +-F+t=+=4+.. .+ ==5+ ——
9+9+ +9+99+99+ +99 + 2-99
Nmeem mHEpaBeHCTBO
n(n+1) (n+10)(n—19) 27
5 677 —
5 Pt T30 <oy

15



WM TIOCJIE YIIPOIIEHUS
n(n+1) < 1332.

IIpu n = 36 HepaBeHCTBO OOpAIIAeTCS B PABEHCTBO, MO3TOMY 1 < 36.
»10.9. Orser. 3803 - 3607. O6o3maunm 13717421 = x. Toraa

x-1390% — - 13702 = (761% + 7 - 1370%) - 1390% — (439% + 7 - 1390%) - 13707,
z - (13907 — 1370%) = 7612 - 13902 — 4397 - 13707,
x-20 - 2760 = (761 - 1390 — 439 - 1370)(761 - 1390 + 439 - 1370),
x-2°%.3-5%.23 = 456360 - 1659220.

Temepsb 0CTAIOCh COKPATUTH HA MPOCTbIE MHOXKHUTEIU cjaeBa. llomyunm x =
= 3803-3607. (DTu uucia MpocTbie, TaK YTO JAJbIIe PA3JIOKUTD YIKE HEJIb34. )

» 10.10. Orser. Her, me MoxerT. [IoKazkeM METOIOM OT IPOTUBHOTO JBa, yTBEP-
Kuenusi: 1) ecsiu uucsio k — xoporuee, To 9ucio k+ 3 rakxke xoporiee; 2) eciu
quciio k — IJ10xoe, TO 9uciao k + 3 TakrKe IJI0XO0e.

B mepBom ciryuae, mycTs unciio k — xoporree, a k+3 — noxoe. Torma ancio
k + 18 0mHOBPEMEHHO TOJI?KHO OBITH W XOPOIIUM, U IJIOXUM — MPOTHBOPEYHE.
Bo Bropom caydwae, eciu wmcio k — mioxoe, a yucyao k + 3 — xoporiee, TO
qucao k + 15 0HOBpEMEHHO SBJSIETCS W XOPOIIUM, U IJIOXUM, 9€ro ObITh He
moxket. [lockonbky pasmocrs mexay 1000 u 1 gemurcs ma 3, TO 3TH 4YmCIIA
JIOJIZKHBI OBITH 1100 00a xXoporue, Tudbo 00a ILToXue.

»11.1. Unea sakmogaerca B TOM, 9TOOBI HOCTPOUTE MPAMYIO, HAPAJIETbHYIO
JIAHHOM ¥ IIPOXO/ILIILYTO 4epe3 JIaHHyto To4Ky. Ilycrs qana npsimas £ u To4YKa
A BHe ee. ITociie10BaTEIHLHOCTH TTOCTPOEHUST MOXKET OBITH TaKoil (cM. puc. 12).

1) Bepem npousBosibHy0 TOYKY B Ha
npsMoit £.

2) Crpoum upenenaukyisp Kk AB B
rouke A, nosydaem rouxy C.

3) AHAIOrUYHO CTPOUM TIEPIEH/IUKY-
aspel w3 B u C, 9T00bI TOJYyYUTh TOUKY
D.

4) Tak kak ABDC — npsiMOyroJIbHUK,
TO ero JUArOHAJIM TOYKOI nepecedenusi O
JIEJIITCST TIOTIOJTaM.

5) 13 Touku O BOCCTaHABIUBAEM IIE€P-
TMEHIUKYJISAP K TPSAMOit £, TOy9aeM TOUKY
M.

6) Tpeyroabuuk BMC — pasuobes-
PEHHbII, [T09TOMY, IIPOBEJIs MPAMYIO Yepes3
rouky H (nepeceuennsi AC uw OM) n touky B, npu nepecedennn ¢ CM mo-
ayauM Touky X, cuMmmerpudnyio A ornocurenbno OM. Buaqur, AX || L.

16
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»11.2. Orser. x — mo6oe aucyo. [lokazkem, 4TO 3TO ypaBHEHHE HA CAMOM JeJIe
stesisieTcst ToxkaectsoMm. O6o3Haumm [x] = n.

1
1) Ecm 0 < {z} < 30 TO

{x%—:ﬂ _ [n+{x}+;] —n, [wi] _ {n—f—{x}—i—ﬂ —n,

—— S———
MeHbIIe 1 MeHbIe 1
[3z] = [3n+ 3{z} | =3n.
N~

MeHbIIe 1
Takum 0O6pa3oM, paBEHCTBO BBIMIOJIHEHO: N + 1 = 3n — n.

2
2) Ecim 3 <Az} < 3 TO, AHAJIOTHHO,

[x—i—ﬂ:n, [m—i—z]:n—i—l, Bz] =3n+1 (Bemp 1 < 3{z} <2).

Pagsencrso Bemosaeno: n+ (n+1) = (3n+ 1) —

2
3) Ecau 3 < {z} < 1, ro, ananoruyso,

1 2
[x—i—?)]:n—i—l, [w—l—}:n—i—l, [Bz] =3n+2 (semp 2 < 3{z} < 3).

3

Pasencrso semonueno: (n+ 1)+ (n+1) = (3n+2) —n.

»11.3. Jlesas uwacrs pasma cos? 2006 + sin® 2007. Eciu 3amenuts cos? 2006
na cos? 2007, To Bbipaxkenue craper pasno 1. Cpasuum cos? 2006 u cos? 2007
U, T€M CAMBIM, BBISICHUM, YBEJIUINUBACTCS UJIU YMEHDBIAETCS JIEBAS YaCTh TPU
3aMeHe.

Yr0o0b! y3HATH, B KaKO# deTBepTH Jjexkar yriabl B 2006 u 2007 paguaHn, Hy K-

2 2007
HO Ha#iTH ocTaTok OT Aenennd Ha 27. Ilockompky —— ~ 319,26 1 —— =~

=~ 319,42, 1. e. gpobHAsA YACTH JIEKUT B HpOMe}KyTKeﬂ(—l/Zl; 1/2), o o6a yTaa
[IOT13/IAI0T BO BTOPYIO 4eTBepTh. Bo BTOPOil YeTBepTH COS yOBbIBAET U OTpHUIIATE-
Jen, nosromy 0 > cos 2006 > cos 2007, cieposarenbho, cos® 2006 < cos? 2007.
Taxkum o6pazoM, mpu 3amere cos? 2006 ma cos? 2007 jieBas UacTh yBeIMINBA-
eTcs, 3HAYNUT, B UCXOJHOM BapUaHTE JIeBasl JacTh MeHbIre 1.

»11.4. Toncrasum B pasencrso = 0 u y = 0, momyqmm: f(0)g(0) = 1 (x).
Ecau noacrasurs tonbko y = 0, a norom toubko & = 0, HE TpOras Apyryio
nepemennyio, noxyunm: f(z)g(0) = bz +1u f(0)g(y) = cy + 1. Ilepemuoknm
MOCJIe/IHUE [[BA PDABEHCTBA, YIUTHIBAs (*):

f(2)g(y) £(0)g(0) = (bx + 1)(cy + 1),
f(@)g(y) = bexy + bx + cy + 1.
17



[MockosbKy mOC/€eIHEe PABEHCTBO BBINOJHEHO Jjis JIIOObIX T U Y, TO, CDABHU-
Bas €ro € MCXOTHBIM, TTOJIy9aeM, UTO ITO BO3MOXKHO TOJHKO Tipn a = be. ([eii-
CTBUTEJILHO, BBIUTS OIHO W3 JIPYrOro, CJIEBA U CIPABA JOJKEH MOJIYUUTHCS
TOXKIECTBEHHDIH HYJIb. )

»11.5. Cum. pemenue 3amauu 9.10.

1
»11.6. Orser. T Cy1ecTByer yrosi o, Jjisi KOTOPOTO a = cosy, b = sin .
Torna

1
a®b — b2a = ab(a® — b*) = cos @sin ¢(cos® p — sin? ) = 1 sin 4.

Makcumywm gocruraercs npu sinde = 1.
»11.7. Orser. (0,0, 0), (2, 2, 0), (2,0, 2), (0,2, 2). Oboznaunm @ = 1 —a u

3ameTum, 910 ¢ o b = @ - b. Takum obpazom, o — OObIYHAS ONEPAIUs Y MHOKE-
HUsl, HO HAJ[ «HUCIPABJIEHHBIMU» duciaMu. [IpuBeIeHHOE B YCJIOBUU yPaBHEHWE
npespaiaercs B T -4 -z = 0 = 1. Orcroona qubo £ = § = z = 1, 10 ecThb
r =y =z=0, tubo ABa U3 4uCeNn T, ¥, Z paBHBI —1, a Tperbe paBHO 1.
»11.8. Orser. 14. IlycTh a — OCHOBaHWE CUCTEMBI CUnCIeHUs. JlaHHOE B yCIO-

BUHX YHCJIO IIPpEJICTaBUMO B BUIE

n

-1
1+a2+a3+...+a"+1+a"+3:1+a2a71+a"+3:
0 —

a"tt — g3 g2 g2 40— 1 B (a®> —a+1)(a"? - 1)
a—1 B a—1
=@ —a+ D@ +a"+...+a+1).

IlostyauBiieecs: Bbipazkenue AeauTcs Ha 61 He3aBUCUMO OT N, CJIE0BATE b=
HO, uncio a? — a + 1 kparao 61. DTO BO3MOXKHO ITPM HAMMEHbIIIEM OCHOBAHNH
CHUCTEMBI CUUCJIEHUs a, paBHOM 14.

»11.9. Orser. Cymecrsyior, nanpumep, 1, 2,3, 6, 12, 24, ... (uepsble Tpu uucia
1, 2, 3, a kaxIO€ CJemyolIee B ABa pasa 6ombine npeabirymiero). [ocmenmee,
2007-e umncyo, 6yaer pasuo 3 -22004, Kax HeTpyIHO IPOBEPHUTH, KasKI0€ CIeIy-
foTIee 9ucyI0, HadnHad ¢ 4-10, paBHO cyMMe BceX Tpeapiaymux. 1loaTomy, ecan
BbIOpaTh Kakoe-To u3 31ux gucesa (kpome 1, 2 u 3), 7O cyMMa IpPeIblIyIIUX
JIEJTATCS HA HEro, M KarKoe MOCJIeIyolee ToxKe nenurcs Ha Hero. Craio 6bITh,
CyMMa BCEX 9YHCEJ, KPOME BBIOPAHHOIO, JEIUTCA HA BBIOpaHHOe 9ucyao. s
gucen 1, 2 u 3, mpoBepka TpUBUAJIbHA.

»11.10. Orser. lludpa 3. IlycTs npu HexkoropoM n 5" um 2" HauUMHAIOTCA Ha
uudpy k. Torma k- 107 < 57 < (k+1)-10° u k- 10Y < 27 < (k + 1) - 10.

IlepemuokuM 3TH HEPABEHCTBA!

E* 1071V < 10™ < (k+1)*-10°7Y, orkyma k? < 10" 7Y < (k +1)%
18



[Tonydaercs, 910 KaKag-TO CTENEHDb JAECATKH PACIIOJIOXKEHA MEXK/y ABYMs II0-

CJIETOBATETHLHBIMIA KBAJIPATAMU. Y UUTHIBas, UTO k — mudpa, 3TO BO3IMOKHO
TobKo m1a 32 < 10 < 42, cnenosarensHo, k = 3.

3amgada B IIOJapPOK

1 1
N3BectHo, ut0 0 < 3bu a < ok Hoxkaxwure, 910 a — b < —.

>n§—§_p>Q—'DOL‘7<QH”B)I}I'EL‘9HH91H9C[
¢ D b
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