MuHucTepcTBO 00pa30BaHuUs U HAYKH, MOJIOAEKH U CIIOPTA
AptoHomHOM Pecriyonmku Kpbim

Il 5Tan BeceykpanHcKol yYEeHMYECKOW OMMMINAABI IO MATEMATHKE
2013/2014 yuebHoro roaa

Ykazanua u omeemut k pewsenuro 3ad0anuii ona 11 knacca

N 1 1
1. lokazame, umo ecnu & — ocmpotii yeon, mo |1+— 1+ >5,
sina Cosa

Pemenue. HGBYIO 4aCTb AOKA3bIBACMOI'0 TPHUIOHOMCTPHYCCKOI'O HCPABCHCTBA
MOJKHO IIPCACTAaBUTL B BUIC

1 1 2
- + +— ;
Sine coSa SN2«
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. 1. o
TaK KakK SlnaCOSa=§Sln20{. Ecin a - OCTPBIM YI'OJI, TO BCC 3HAMCHATCIHU

NOJIOKUTENbHBI. [IOCKOJIBKY CHHYC M KOCHUHYC JIFOOOTO yrja HE MOTYT OBbITh
Oonble 1, BTOpOe U TpEThE claraéMble HE MEHbLIE 1, a ocIeaHee ciaraeMoe He
Menbllie 2. CrienoBaTenbHO, BCI cyMMma He MeHblne 5. Ho oHa He MoxeT ObITh
paBHa 5, MOCKOJBKY JBa CPEIHUX YJIEHA HE MOTYT ObITh OJHOBPEMEHHO paBHBI 1
(paBeHcTBa Sine=1 W COSa =1 BBINOJHAIOTCS [UIsl PA3JIMYHBIX YIJIOB).

CraenoBaTeiabHO, 1+ ! + ! + 2 >5.

sinaa  cosa Sin2«a

2. Jlokasicume, umo u3 n00blx 7 HOCE006AMENbHBIX HAMYPAIbHBIX YUCE]
MOIHCHO 6blOpamb 6 u pazdoume ux Ha o0e6e 2pynnvl no 3 UUCIAA MAK, YMOoObl
cymma Keaopamaoe uucesl 00eux cpynn ovlia 00UHAKoBo.

Hokazamenvcmeo. IlycTh 3amaHa  HEKOTOpass CeMEpKa IOCIEN0BATEIIbHBIX

HaTypaJbHBIX YHUCElI, a N — cpeaHee U3 HUX. HeclaoXKHO NPOBEPUTH TaKoe
PaBEHCTBO:

(=3 +(N+D*+(n+2)°=(n+3)°+(n-1)° +(n—2)°.

[Tocnennee paBeHCTBO U 1aéT UCKOMOE pa3OMeHUe Yuces Ha TPYMIbI (MPU STOM U3
HaOOpa BHIOPACKIBACTCS CPEIHEE YMCIIO N).



3ameuanue. OCHOBHAsI TPYAHOCTD 337a4¥ — MPABWILHO OPTaHU30BaTh pa3OneHUe
7 TMocnenoBaTeNbHBIX LEIBIX YHCceN Ha TPoWkH. s Toro, 94ToOBI MOoTagaThCs 10
HET0, MOXKHO K TPUMEPY PacCMOTPETh HEKOTOPHIM HAaOOp 7 MOCiemIOBaTEIbHBIX
nenslX ynucen (Hanpumep: - 2, - 1, 0, 1, 2, 3, 4) u nepebopom HaWTHU HYKHBIE 6
YKCcell U UX pa3OrueHue Ha 2 TPYIIbL: (-2)° + 2% +3% = (=1)* + 0% +4°.

3. B kaxcoou knemke xkeaopammuou maoauyvt NXN (N — namypanvnoe uucho,
He MeHbuiee 08yX) 3ANUCAHO NPOU3BONbHOe uenoe uucio. HMzeecmmno, umo
cymma ecex uucen 6 J00om Keaopame 2x2 NOI0MHCUMENbHA, A CYMMA 6CEX
yucen maodauyvl ompuyamenwvua. Haiitoume eéce 603mosicuvie 3nauenus 1N .

Pemenne. 1) Ecim ni2, To KBagpaT n xn pa30MBaeTCsS Ha HECKOJBKO KBaJIpaToOB
BUJIa 2 %2 M MO3TOMY €CJIM B KaKJIOM M3 HUX CyMMa YHUCEN MOJOKUTEIbHA, TO U

CyMMa BCCX YHMCCII KBaJpaTa mn x 1 TaAKXKC IIOJOXHUTCIIbHA.

2) IlycTh Tenephb n HEYETHO, n = 3. JJoka)keM, UTO MOKHO PacCTABUTh IIEJIbIC YMCIIa
TaK, YTOOBI BBITIOJTHSJIOCH yCJIOBUE 3a/1a4H.

n =2k +1,k = 1 — HaTypaJlbHOE YHCIIO. a|blal...|a|bla

PacctaBum 2 1enbix yMclia @ U b B KBaApare nxn TaK, Kak

IIOKa3aHO Ha PUCYHKC CJICBA.

[Ipn Takoii paccraHOBKE B JIIOOOM KBajapaTe 2x2 cymMma

yucen 2(a+b) >0, a cymMmMa uYucel B KBajpare nxn b
n((k+1)a+ kb) < 0.

[Tokaxem, 4TO TpH JIFOOOM HATYpaTbHOM K CyIIecTBYIOT a,b € T TaKue, 4To

{ arb= WIH {_1{5::_%’
(E+Va+kb=0 a<0, b<0

ITocnequumM cucTeMaM HEPABEHCTB yJIOBJIETBOPSIOT uucna a = —(k+1u b =k+ 2,
JleyicTBUTENbHO, a+b=1>0 U (k+1Va+kb=—(k+1)?+k(k+2)=-1<0.

OT1BeT: n — 11000 HEYETHOE YK CII0, OoJIbIlIee OO paBHOE 3.



4. B ocmpoyzonvnom mpeyzononuke ABC npoeedensvt svicomwvt AA,, BB, u
CC,. Touku X u Y — cepedounvt ompeskoe CA, u AC,. H3zeecmno, umo
XY = BB,. Hokaxcume, umo cywiecmeyiom 0ge cmopoHnsvt mpey2oivHuka ABC,

OmHowenue 0JIUH KOMopvlxX PAeHo /2 .

A

B, C

Pemienue. Ilycte M — cepenuna ctoponsl AC . Ilockonapky /MXB = ~/MYB =90’
(MX | AA, MY|CC, KaK CpeaHue JUHUU AACC, U AAAC) , TO YETBIPEXYTrOJIbHUK

MXBY — BIIMCAHHBIM U OTPE30K BM — quaMeTp €ro OMCcaHHOW OKpyKHOCTU. Toraa

XY
M0 TeOopeMe CHUHYCOB JJIs1 TpeyroibHuka XBY ———=BM, TO eCTb

sin ZXBY

BB .
%:sinLXBY. Ilo ycmoBuro 3amaunm XY =BB, u mostomy I\/Il =sinZXBY . C

OpYyrol CTOpOHbI, BB, m BM— KareT W THUNOTEHY3a B MPAMOYIOJBHOM

BB : .
TpEyroJibHuke BB M , mosToMy B I\/Il =sin ZBMC =sin ZBMA . Takum o0Opazom,

sin ZABC =sin £ZXBY =sin ZBMA.
CnenoBarenbHo, ZABC = /BMA unu <ABC =180° — /BMA = /BMC .
B nepBom ciyuae TpeyroabHuku ABC 1 AMB mojgo0HbI IO 1BYM yriam. [loatomy
AC _ AB _ AB 2AB
AB AM 1

—AC
2

AC

OTkyna AC?=2AB? u, crano ObITh, AC=ABJ2. Ecim ke <ABC=./BMC,
aHaAJIOTMYHBIMU PACCYKIACHUSIMU I10JIy4aeM, 4yTo AC = BC+/2.



MuHucTepcTBO 00pa30BaHuUs U HAYKH, MOJIOAEKH U CIIOPTA
AptoHomHOM Pecriyonmku Kpbim

Il 5Tan BeceykpanHCKOW yYeHUUECKOW OJMMIIUAAbI IO MATEMATHKE
2013/2014 yuebHoro roaa

Ykazanua u omeemut k pewienuio 3adanuii ona 10 knacca

1. Pewuume cucmemy ypasHenui:

[xy|+1=[x/+]y],
X—y=2.

Pemenue. [IpecoOpasyem nepBoe ypaBHEHHUE CHCTEMBI CIICAYIOIIMM 00pa3oM:
xy| =[x —|y] +1=(x]-1)-(y|-1)=0.

Otcroga mubo X = £ 1, mubo y = + 1. Ilepebopom M3 BTOPOro ypaBHEHUS

nojy4daeM Bce maphl pemienuid: (3, 1); (1, -1); (-1, -3).

Otser: (3, 1); (1, -1); (-1, -3).

_ 2 2
2. Paccmompum namypanvusie uucaa euoa n = (p° - )(p° - 4) + 8, 20e
p — npocmoe uucio. Kaxkoe naumenvuwee 603mox3cnoe 3nauenue cymmol yugpp
yucna n?

Pemienue. Ilycte n=(p?—1)(p*—4)+8, rne p — 1mpocroe uyuciuo. Hmeewm:
n=pE-2(p-1p+1pE+2)+8. Ectu p+5, To p He AeqUTCI HA 5, T.K. p —
MPOCTOE YUCIIO U OJHO U3 4Hucen p—2,p—1,p+1up+ 2 genurcs Ha 5. [losTomy
(p?—1)(p?—4):10 m uymcio n 3akaH4yuBaercs Ha 8. Cymma 1udp Takoro yucia
He MeHbiie 8. [lpu p=5n=512 u cymma mudp uucia N paBHa 8. Urak,

HauMEHbIIIee BO3MOXKHOE 3HaUe€HHE CYMMBbI IU(PHI ynciaa N paBHO 8 .

OTtBert: 8.



3. Jlokaxcume, umo npouzeonvnwviii evinykaviii 2014-yzonvnux mosxncno
paspezamo He 0oJ1ee uem Ha 8048 pasHodedpeHHbIX MPEY2oIbHUKOE?

Pemenne. 1) Eciim mpoBecTH BBICOTY W3 BEPIIUHBI OOJIBIIETO yIia, TO JIFOOOU
TPEYTOJIBHUK MOKHO pa3pe3arh Ha 4 paBHOOCAPEHHBIX TPEYTOJIbHUKA CIICTYFOIINM
obpazom:

x|

2) Jlanee, mro0oit BeIMykIbid 2014-yronbHUK MOXHO paspe3aTb Ha 2012
TPEYrOJIbHUKOB, €CJIM MPOBECTH U3 JIIOOOM BEpIIMHBI BCe nuaroHaiud. B urore,
00011 BeIMyKIIbIHA 2014-yroapsHUK MOXHO paspe3aTh Ha 8048 paBHOOEIPEHHBIX
TPEYTOJIbHUKOB.

4. B oxpyscnocmu ¢ ouamempom AB nposenu xopoy PQ c cepedunoii 6 mouke
R. U3 mouex P u Q onycmunu nepnenouxkynapot PS u QT na ouamemp AB.
Okazanocs, umo AB? = 2PQ%,

a) Haiioume séenuuuny yena RST.

0) IIpsamvie RS u RT npoodonsicenvt 00 nepeceuenus ¢ OKpysHcHOCHIbIO 8 MOUYKAX
E u F. loxaxcume, umo PE + QF > EF.

Pemenne. a) ITycth 0 — HEHTP OKPYKHOCTH. p R

Torna OR LPQ, T.X. R — cepeauHa FQ. 2N
£PSO + £PRO = 180° W MOSTOMY 4Yepe3 TOYKH S
P,5,0uR MOXHO TMPOBECTH OKPY>KHOCTD, / \

OTKYyJla £RST = £0PQ. AHQJIOTUYHO, / \
~PQO = ~/RST . A S 0 T B

Hanee, APOQ — paBHOOCIpPEHHBIH, T.K.

N -y b -
OP=0Q =R — pamuyc oOkpyxHoctu. Ilpm o1OoM poz =2 _! f} =2R* T.e.

PQ?=P0%+00Q3 T.C. £POQ =90° 1 £O0PQ = £PQO = 45° 1 £RST = £0PQ = 45°,



0) [oxkaxem, uro terneph EF = PE +QF. [IpoBeném myun PX u QX, xortopsie
napajuielbHbl COOTBeTCTBeHHO TpsiMbiM RE m RF (oHHM mepecekaroTcs B TOuke
X). Tpeyrompuuk PXQ — mnpsmoyroneubiii. Torma RE — cepenuHHBII
neprneHaukysap k PX, a RF — cepenunnbiii nepneHaukymsip k QX, mockonsky R —
cepenuna PQ. [Tostomy PE = EX u QF = FX, oTkyna

PE+QF =EX+FX>EF
110 HEPaBEHCTBY TPEYroJIbHUKA JiJist Touek E, X u F.

Q




MuHucTepcTBO 00pa30BaHuUs U HAYKH, MOJIOAEKH U CIIOPTA
AptoHomHOM Pecriyonmku Kpbim

Il 5Tan BeceykpanHcKol y4YeHUUECKOM OJMMIUAAbI IO MAaTEMATHKE
2013/2014 yuebHoro roaa

Ykazanus u omeemul k pewrenuro 3ad0anuit 01a 9 knacca

1. B awuke nexcam 0yaKu mpéx munoe: ¢ Makom, ¢ U3IOMOM U C 6APEHbEM.
H3zeecmno, umo cpeou nioovix eviopannvix 2014 oOynox u3z mozo awuka
ooa3amenvHo ecmpemumca 0yaKa ¢ MaKom, OyaKa ¢ U3omMom u 0yaka c
eapenvem. Kakoe naubonvuwee uucno 0ynok mozno o6vims 6 aujuxke?

Pemenne. [IycTh B sIuKe JEXKUT a OYJIOK C MAaKOM, b OYJIOK C U3IOMOM, ¢ OYJIOK
¢ BapeHbeM. [lo ycnosuro:

a+b+1=2014 a+b=2013
a+c+1=<2014 HWIN ja+c=2013
b+c+1=2014 b+c= 2013

32013

"
.

[ToaToMy OOmiee yucno OynOK a+b+c = U HauOoJbIlIee BO3MOXKHOE YHUCIO

3-2013-1 &038
=——=13019. OTO BO3MOYHO, HAaIpUMEp, INpHU

OyJIOK B KOP3WHE PABHO

a = b = 1006, ¢ = 1007,

OtBert: 3019 Oynok.

2. JIns n106vix nonoscumensiuix uucen &, D, C ooxasncume Hepasencmeo:
2(a’ +b® +c® +abc) > (a+b)(b+c)(c +a).

Jokazamenvcmeo. 1lociie packpbITHs CKOOOK W NMPUBEACHUS MOJOOHBIX WICHOB

HOquHM TaKOC paBHOCI/IHBHOG HepaBeHCTBO:

2a° +2b° +2c® >c*(a+b) +a*(b+c) +b*(c+a).
ITO0 Ke HCPABCHCTBO MOKHO 3aIlIMCATh HHAayce.

2a® +2b° + 2c¢® > ab(a +b) + bc(b +¢) +ca(c + a).
I[OK&)KCM BCIIOMOTaTCJIbHOC HCPABCHCTBO AJIA MMOJOXUTCIbHBIX YHUCEII XHu y:

XX+ Y > xy(x+Y).



Jlis 3TOro BBIMIOJIHUM HECKOJBKO MpeoOpa3oBaHMi, HA4yaB C OUYEBUIHOTO

HepaBeHcTBa  (X—VY)*>0: X -2xy+y°>0 = X -xy+y’=2xy =

X+ Y =(X+ Y)(X* —xy +y*) = xy(x+y).

Tenepr MOXHO yTBepxkaaTh, uto a°+b’>ab(a+b), b’+c®>be(b+c) i

¢’ +a’>ca(c+a). Ocraéres NMUIIb CI0KHUTH STH TPH HEPABEHCTBA.

2 2 3 3
3ameuanme. OTMETHM, 9TO HEPaBEHCTBO XY(X+Y) = Xy + Xy < X* + Yy
JUISL TIOJIOKUTENIBHBIX YHCeNl X U Y MOJXKHO JI0OKa3aTh C MOMOIIBI0 HEpPaBEHCTBA
Komm ma n = 3:

3 3 3 3 3 3
> X>+X>+Yy 2 X +Yy +Yy

Xy < xXy© <
Yy 3 u Xy 3

3. B evinyknom wecmuyzonvnuxke ABCDEF ouazonanu AD, BE u CF pagHnoi.
Ilycmys P — mouxka nepeceuenus ouazonaneu AD u CF, R — mouka
nepeceuenus ouazonaneit BE u CF, Q — mouka nepeceuenusn ouazonaneii AD
u BE. Hzeecmno, umo AP =PF, BR=CR u DQ=EQ. fAokaxcume, umo

mouku A, B, C, D, E u F nexcam na oonoit oxpys«cnocmu.

F

Pemenue. Ilycte Toukn P, Q u R He coBmagator 1 O — MEHTP OKPYKHOCTH,
BIIMCAHHOW B TpeyroJibHUK PQR. Ilokaxem, uto Touku A, B, C, D, E u F
JIe)KaT Ha OKPYKHOCTU C LEeHTpoM B Touke O. IlockoisibKy TpeyroiabHUK APF
paBHOOEAPEHHBIM, CEPEIUHHBIM NEepPNEeHANKYISIp K OTpe3Ky AF  sBIseTCs
ounccekTpucoi yrina ZAPF , a 3Ha4uT U yrima ZQPR. ITo3ToMy OH mpoXoauT yepes



Touky O. Takum oOpazom, OA=OF . AHajoruuao, OB=0C u OD=0E. Kpome
TOoro, <OAR = /PAF — Z/OAF = /PFA—- Z/OFA=/0OFP. Ilo3toMy TpeyrojbHUKU
AOD u FOC paBHBI IO JBYM CTOpPOHaM U yrity Mexxay Humu ( AO=0F, AD=FC
u ZOAD = Z/OFC). 3naunut, OD =OC . AHaJIOTMYHO yCTaHaBiHBaeM, 4o OA=0B.
[TorTomy OF =OA=0B=0C=0D=0OE u O — UEHTP OKPY>KHOCTHU, ONMUCAHHOMU
okoio mectuyroiasanka ABCDEF.

Ecnu xe coBnamaroT, Hanpumep, Touku P u Q, To 3T0 3HAUUT, YTO BCE TPU
muaronanu AD, BE u CF mepecekarorcs B omHol Touke P = Q = R. U3 ycnoBus
3agaun (paBeHCTBA JAMArOoHANel MU HEKOTOPHIX Map OTPE3KOB) BHITEKAET, YTO 3Ta
TOYKa paBHOYJajJeHa OT Bcex BepiuH mectuyroibauka ABCDEF.

Haess aJibTepHATHBHOIO pelieHusl. I[OCT&TO‘IHO IIoKa3aTb, 4YTO CCPCAMHHLIC

NEPIEHIUKYJIAPbl KO BCEM CTOPOHAM IIECTHUYTOJbHUKA MEPECEKaloTCs B OJHOU
touke. Eciu Touku P, Q m R pas3nuunsl, To U3 paBeHCTBAa OTPE3KOB B YCJIOBHUHU
MOKHO BBIBECTH (3TO CTOMT MOAPOOHO pacmucarh), UYTO CEPEAUHHBIC
NEPIEHIUKYJIAPEl K CTOPOHAM IIECTUYTOJIbHUKA €CTh OMCCEKTPUCHI BHYTPEHHHUX
yrioB TpeyroasHuka PQR. Cryuaii P = Q = R paccmatpuBaeTcsi aHaIOTUYHO.

4. Mooxcem nau cymma uugp kKeaopama HEKOMOPO20 HAMYPANbHO20 HYUCIA
pasuamuoca a) 2012; 6) 2013; 6) 20142 Omeem obocHyinime.

Pemienue. Becnomuum, uto cymma nudp HartypalbHOro uucia Aa€T TOT Ke
OCTAaTOK OT JieJIeHHUs HAa 3 1 9, YTO ¥ caMO YHCJIO.

a) CymMma 1mudp TOYHOTO KBajipaTa He MOXKeT ObITh paHa 2012, tak kak 2012 gaér
OCTaTOK 2 TIpH JejeHuH Ha 3. A mepeObOopoM OCTaTKOB OT JIeJICHUS Ha 3 MOXKHO
JI0Ka3aTh, YTO TOUHBIM KBaJpaT HE MOXKET JaBaTh OCTATOK 2 MPH JCIECHUU HA 3.

0) Cymma mmdp TOUHOro KBajapara He MoxkeT ObITh paHa 2013, tak kak 2013
JEMUTCS Ha 3, HO HE JeNHuTCs Ha 9.

B) Ilycthn=99..95=100..0-5. Torma: n*=100..0—-2-5-100..0+25=
223 22 448 E

=99..9000..025. Cymma nudp 3TOro uucio paBHa 2014,

213
OT1BeT: a) 1 0) HE MOXKET, B) MOXKET.

PexoMenyemMasi cucTeMa OlleHKH 3aaum 4: a) 2 6ayia; 0) 1 6amwt; B) 4 Gana.




MuHucTepcTBO 00pa30BaHuUs U HAYKH, MOJIOAEKH U CIIOPTA
AptoHomHOM Pecriyonmku Kpbim

Il 5Tan BeceykpanHcKol yYEeHMYECKOW OMMMINAABI IO MATEMATHKE
2013/2014 yuebHoro roaa

Ykazanus u omeemul k pewrenuro 3a0anuit 01a 8 Knacca

1. Jlobvle 06e coceonue uugpovt nHamypanvhozo uucia A ooépazyrwm uucio,
komopoe oeaumca Ha 23. Kaxoe naubonvuiee Konauuecmeo uyugp moxcem
umems yuciao A?

Pemenne. IlepBas nudpa ducia, yaoBICTBOPSIONIETO YCIOBUIO 3a/1a4H, HE MOXKET
ObITh paBHa 1, 3, 5, 7, 8. Eciu 3170 4nciio HauyuHaeTcst ¢ nudpsl 2, TO BTOpas €ro
nudpa paBHa 3 U JaJbIIe «ITPOIOJHKATE) ITO YUCIO Heb3sd. Eciau oHo HaunmHaeTcs
c 4, TO MpoAoIKAETCS €IUHCTBEHHBIM 0OpasoMm — 46923; ecnu e ero mepsas
nudpa 6 umu 9, To oHo paBHO 6923 unm 923. Utak, 7aHHOE YUCIIO MOXKET UMETh
He Oosiee S5 nudp. Mbl MOMYTHO HAIUIA BCE YKCIIA, YAOBIECTBOPSIONINE YCIOBHUIO
3a/1ayi.

2.H36ecmno, umo 0aa Hekomopwvlx npocmuvlx uucen pq+pr =80 u

pq + qr = 425 Haiioume cymmy p +q +7.

Pemienne. p,qur — OpoOCThIE 4YHCIAa U pq +pr =80,pg +qr =425, IloCKOJIbKY
plg +1) =80, To 80:p, T.c. TuOO p=2, Mub0 p=75. Jlanee, glp ++) =425 1 425: g,

T.C.g=5MUIU q=17.

HyCTL p=2. Torna gq+r=40. Eciiu g=5, TO r=35 — COCTaBHOE YHCJIO, YTO
HEBO3MOXHO. Ecim xe g=17, To r =23, Tpoiika uucen p=2, gq=17 u r =23

IHOAXOAMT.

[Iycts Temepp p=5 u gq+r=16 =q # 17. [Io3TOMy BO3MOXHO TOJBKO g=5 H

r=11. Ho ata Tpolika p = g = 5,r = 11 He yIOBJIETBOPSAET YPABHECHUIO pg + gr = 425,
HUrak,p=2,q=17ur=23, ap+qg+r =42,

OTtBer: 42.



3. B kpyze eviopanu 8 mouex (mouku 2paHuyHOl OKPYHCHOCHMU CUUMAIOMCA
npunaonexcawgumu Kpyzy). /okazames, umo cpeou ewviOpanHvlx 8 mouex
Hailoymca 2 maKue, Ymo paccmosanue mexcoy HUMu MeHvuie paouyca Kpyzd.

Jloka3zareabcTBO0. Ecnu xots OBl 2 TOYKH COBIIAJAKOT, TO PACCTOAHUC MCIKIAY
HHUMH PpaBHO Ou YTBCPKIACHUC 3a1a9 BCPHO.

[lycth Tenepb Bce 8 Todek paziauuHbl. Torga w3 8 BbIOpAHHBIX TOYEK IO
KpailHel Mepe 7 HE COBHAJaloT ¢ HEHTpoM Kpyra. Kaxpas u3 3tux 7 TOUYEK
omnpenensaer paanyc kKpyra. Eciam He Bce paauychl pa3iuyHbl, TO KaKHE-TO JBE
TOYKH, HE COBNAJAIOIINE C [IEHTPOM KpyTa, JIEKAT HA OJHOM M TOM KE paaHnyce.
[ToaToMy paccTosiHHE MEXy HUMU MEHBIIIE pagnyca Kpyra.

[Ipenmnonoxum, 4To Bce 7 TOYEK, HE COBMNAJAOIINX C LIECHTPOM Kpyra, JIExkKaT
Ha 7 pa3nuyHBIX paguycax. OTU paguychl 00pa3yloT MO KpaitHed Mepe 7
LEHTPAJbHBIX YIJI0B, IO3TOMY CPEAN HUX 3aBEIOMO HaWIyTCs JIBa TAKUX pajinyca,

. 1
YTO 3aKIHOYCHHBIM MCXKAY HUMH YI'OJI MCHBIIIC g IIOJIHOTO yTIJd, TO €CThb MCHBIIC

60°. O0o3HauuM A W BTe 1aBe U3 8 3aJaHHBIX TOYEK, KOTOPHIC OMPENEISAIOT
pagnychl, cllyKaliue CTOPOHAMU yTiia MEHbIIE 60°.

[Tockonpky £AOB <60°, TO B TpeyrojbHuke AOB ecTh Oonbmuii yroia. Ho
BO BCSIKOM TPEYrOJIbHUKE IPOTHUB OOJIBIIEr0 Yyrija JIEKUT Oobllias CTOPOHA.
CrnepoBatenbHO, B TpeyrojibHUKe AOB ecThb CTOpOHA, KOTOpasi OOJbIlIEe CTOPOHBI
AB. Takum o0pa3om, cropoHa AB MeHbIIE Kakoh-TO W3 ctropoH AO, OB, a
MOCKOJIbKY JUJIMHA HauOOJbIIEH M3 HUX HE MPEBBbIIIACT pajauyca Kpyra, To AB
MEHBIIIE pagnyca Kpyra.

Wrtak, cpenu 8 BBIOpaHHBIX TOYEK BCEr/Jla HAMAyTCs JBE TaKHe, YTO
paccTOssHUE MEXAY HUMU MEHBIIIE paguyca Kpyra.



4. Ilyemv @;, A,, ..., &, — uucaa, cymma xomopwvix pasna 0 u eepubl
paesencmea
la, —2a,| =|a, —2a;|=... =|a,, — 2a,| =|a, —2a,].

Obs3amenvno i 6ce uucna &, a,, ..., Ay paeuwt 0, ecnu:
a)k=4; 6)k=3; 6) k=437 Omeem obocuyiime.

Pemenne. a). I1pu K =4 MOKHO pelIUTh CUCTEMY YpaBHEHUI

ap—2a, =az —2a4=1; a,—2a3 =a,; — 2a; = -1. HerpynHo Bumers, uto HabOP
gucen a; = az = 1/3; a, = a4 =— 1/3 ymoBICTBOPSET 3TOM CHCTEME.

0) u ¢). JlaHHBIE paccyXIeHHS TOAATCS JUIA JII000ro HeuéTHOro yncna K.
ITyctpb |al - 2a2| =x. Torma
a1—2a2 =*X, a, —2a3 =*X, ..., ak_l—Zak =*X, a, —23.1 —+X.

Cnoxum 5T paBeHcTtBa. CrieBa MONIy4yuM cymMmy -—(a,+a,+..+a,)= 0 mo

ycaoButo. CripaBa MmoIy4YuM BEJIMYUHY
(£1+1+1...£1)x = px,

r1€ p — HEUYETHOE YHCIO, MOCKOJIbKY OHO pPaBHO CyMME HEUETHOrO 4YHcClia
HeueTHbIX uncel. CienoBarenbHo, p =0 U nmostomy x=0. Takum oOpazom,

a—-2a,=a,-2a,=..=a, , —2a, =3, —2a, =0.

Ecmu a, =0, To, 0O4€BUIHO, OCTAILHBIC YKCIA TaKkKe paBHBI Hymt0. Eciiu a, >0, TO
OCTaJIbHBIC YKCIIa TaKKe OyAyT OOJIbIlIe HYJIS U UX CyMMa He OyJeT paBHA HYJIIO.
AHaJIOTUYHO, OHA HE MOKET PaBHATHCS HYIIO, €Clid a, < 0.

OT1BeT: a) cyniecTBYIOT; 0) U B) He CylIeCTBYIOT.

3ameuanue. 3a1auy myHKTa 0) MOKHO PELIUTh PACKPHITUEM MOYJICH.

PexoMenyemMasi cucreMa OlleHKH 3aaum 4: a) 2 6ayia; 0) 1 6amwt; B) 4 Gana.




MuHucTepcTBO 00pa30BaHuUs U HAYKH, MOJIOAEKH U CIIOPTA
AptoHomHOM Pecriyonmku Kpbim

Il 5Tan BeceykpanHcKol yYEeHMYECKOW OMMMINAABI IO MATEMATHKE
2013/2014 yuebHoro roaa

Ykazanus u omeemul k pewrenuro 3a0anuit 01a 7 Knacca

1. 4 uoy om ooma oo wikonwvt 30 munym, a mou opam — 40 munym. Yepes
CKOJIbKO MUHYM 51 0020HI0 Opama, eciu OH 6bluiesl U3 00Ma HA 5 MUHym panvuie
mena?

1

Pemienue. 3a 5 MuHyT Opat nponaeT g MyTH. 33 K&KAYI0 MUHYTY 5 IPOXOXKY -

1 1 1 1 1
MyTH, a OpaT — -, T.¢. 32 MUHYTY s HABEPCTBIBAO - — - = - YaCTH IyTH. A 7 MyTH

1 1
s HAaBCPCTA0 COOTBCTCTBCHHO 3a _:

2 120 15 MHUHYT, T.C. POBHO Ha IIOJIIYyTH OT

ITKOJIBI.

2. Ona 3adymana namypanvnoe uucio. Ocmamox 3a0yMaAHHO20 YUCAA hPU
oenenuu na 9 pagen nenoanomy uacmmuomy. Kpome mozo, ocmamox om
oenleHus 3a0yManno2o uucia na 14 moyce pasen nenoanomy uacmuomy. Kakoe
yucno 3adymana Ona? Haitoume ece 603moducHvle cayuau.

Pemenue. O003HaUUM uepe3 X YacTHOE TMpH JCJICHUH 33yMaHHOTO 4ucia Ha 9.
Torma ymcio MMeeT BUI 9x +x M cienoBaTeiabHO, Aenutcsd Ha 10. AHaIOTHYHO
3agymanHoe yucio aenutcs Ha 30. [Tpu sToM yacTHOe mipu JeiaeHud Ha 9 (OHO ke
OCTaTOK) HE MPEBOCXOAUT &, T.e. 3ayMaHHOE YMCJIO MEHbIIE, yeM 9-8 + 8 = 80.
3Ha4uT, 3agyMmaHHoe yuciao pasHo 30 win 90.

OTtBet: 30 nn 60.

3. Moscno nu paccmasums 6 madauye 5x5 pasiuunvlie HamMypaivHvle YUCA

mak, Ymoovl pazHocme J0ObIX 08YX COCeOHUX uucen oOvira paena 4 unu 17
Yucna ¢ mabauye cuumaiomcsa cOCeOHUMU, eCiU OHU CMOAM PAOOM 8 0OHOIL
cmpoke uau 6 00Hom cmoaoue. Ilpu eviuucinenuu pazHocmu u3z 060abULIE20
YuCcaa 6blUUMAemcsa MeHbulee.



Pemienue. Mosxxno. /{7151 3T0r0 M1O0CTaTOYHO MOTPEOOBATH, YTOOBI BCE PA3HOCTH TI0
rOPU30HTAIM ObUTH PaBHBI 4, 2 PA3HOCTH 110 BEPTUKAIHU — /.

1 |5 |9 |13|17

8 1216|2024

15119 |23 |27 |31

22 |1 26|30 |34 )38

2933|3741 |45

4. Tpu oounaxoevlx Kpyza pacnoyioxyceHvl max, KaK NOKA3aHO HA PUCYHKe,
npuuem naowiadsv Kaxcoou uz 6 yacmeit pasna yeanomy uuciay. /Jlokaxcume, umo
eciu U3 Cymmul Naowiadeil nepeoil, mpemoveil U Wiecmoil 4acmu OMmHAMb
na0UWa0U 6mMopoil U NAMOI Yacmeil, Mo NOAYUUMCA YUCI0, 0esiauieecs Ha 3.

Pemienune. Cymma monmiajieid Tpex JaHHBIX KPYroB MO YCJIOBHUIO JICJIUTCS HA 3 U
r€OMETPUYECKH COCTOUT W3 OJTHOM 4acTu 1, IByX yacTtel 2, OJIHOM 4acTu 3, Tpex
yacteu 4, 1ByX 4yacTed 5 U oJiHOM YyacTu 6. ECu OTHSTH OT 3TOr0 TPU YacTH 2, TpU
4acT 4 ¥ TPU YacT 5, TO pe3yJbTaT MO-TIPEKHEMY OyAeT NeTUThCA Ha 3 U Kak pa3
OKaKEeTCs paBeH TpeOyeMoii pa3HOCTH TUIOMIACH.



