EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (701 -1/3)

Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 701

HNHCTpYyKUMSA N0 BHINOJHEHUIO Pa00ThI

Ha BeIMONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 Jaca
(240 mun). PaboTta coCTOUT U3 ABYX YacTei U coepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkum otBetoM (B1-B12) 6a3oBoro
YpPOBHS 1O MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOT0 YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJI0 3alMCATh IMIOJIHOE PEIICHHE U OTBET.

CoBeTyeM IUIsl SKOHOMHHM BpPEMEHH TIPOIYyCKAaTh 3aJaHhe, KOTOpOoe He
yaaércsl BBINOJHHUTH Cpa3dy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacte 1

Omeemom K 3aoanusm moii wacmu (BI-B12) saensemca wuenoe uucio uiu
KOHeuHasa Oecamuynasa Opoob. Omeem credyem 3anucamv 6 O1AHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyruiezo 3a0aHuUs, HAYUHAA C
nepeoil Kiemouku, 6e3 npoodenos. Kasxcoyw yugpy, 3naxk mMunyc u 3anamyio
RuwiumMe 6 OMOeIbHOU Ki1emouKe 6 COOMEemcmeuu ¢ NPUEeOEHHbIMU 8 OanKe
oopazyamu. Eounuyst usmepenus nucamos He HyHCHO.

Jlepxxarenu AMCKOHTHOH KapThl KHM)KHOTO MaraspHa IIOJy4alroT HpH IOKYIKE
ckuaky 5%. Kumra crour 240 py6neit. Ckonbko pyOueil 3ammaTuT AepaxKarelb
JMCKOHTHOM KapThl 32 3Ty KHUTY?

Ha pucyHke >XMpPHBIMH TOYKaMH MOKa3aHa IIGHA 30JI0Ta HA MOMEHT 3aKpBITHS
OMpXKEBBIX TOProB BO Bce pabouwe aHM ¢ 3 mo 24 okTsa0ps 2002 rona.
ITo ropu3oHTaNM YKa3bIBAIOTCS YWCIA MeCsla, MO BEPTHKAIH — LEHa YHIHU
3omota B nosapax CIHA. [ng HarisigHOCTH S>KMpHBIE TOYKM Ha PHCYHKE
coeMHeHbl NuHHUEH. OTpeneNnTe 1Mo PUCYHKY pa3sHOCTh MEXIy HauOoINbIIed U
HaMMEHBIICH [IEHOH 30I0Ta Ha MOMEHT 3aKPBITHS TOPrOB B YKa3aHHBINA MEpHO (B
nomtapax CIIA 3a yHIm).
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HaiinuTe xopeHs ypaBHEeHUs 2 =5
X

B tpeyronsauke ABC yron A paseH 24°, yron C paseH 48°. Ha npomomkeHnn
CTOpPOHBI AB oTioXkeH oTpe3ok BD=BC. Haiimure yrom D TpeyroibHHKa
BCD. Otser paiite B rpagycax.
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- JIy M3roTOBIICHNS KHIKHBIX TIOJIOK TpeOyeTcs 3aKa3aTh 40 OJIMHAKOBBIX CTEKOII B
onHoit u3 Tp€x ¢upmM. [Tnomans kaxaoro crekna 0,25 M. B Tabmume TIPUBEICHBI
IIEHbI Ha CTEKJIO, a Takke Ha Pe3Ky CTekia W mmmdoBKy kpasg. Ckoiabko pydieit
OyzmeT cTOUTH caMbIif TemEBHIH 3aKka3?

®upma | Lena crexna (py6. 3a 1 M%) | Peska i numgoska (py6. 3a 01HO CTEKIO)

A 415 75
B 430 65
C 465 60

Haiinure mromans TpanelUdy, BEPIIMHBI KOTOPOH HMEIOT KOODPIHHATHI (1;1),

(10;1), (6;7), (4;7).

o ! 1
Haiinute 3HaueHne BeipaxkeHus 16°% 3.

Ha pucynke nsobpaxén rpadux y= f (x) — npoussoanoit dynkmum f(x),
ONpeNeIEHHON Ha WHTEpBase (—5;5). HaiimuTe konmmuecTBO TOUEK MakcMMyMma

dynkumn f(x), npuHaiexkammx orpesky [—3;4].

Yy
[T
y =0\,
=5 0 5x
\
/

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs

I'panbio mapajuienenumnena sSBIsSeTcs poMO co CTOpOoHOH 1 u ocTpbIM yriom 60°.

Onno u3 péOep mapaluleNenuIiela COCTaBIICT C JTOW TpaHbio yroix B 60° u
pasHo 2. Halinnte 00BEM mapanenenumnena.

A

Koah¢unment monesnoro geticrus (KI1/I) HekoToporo aBHUTaTeNs ompenensercs

B11

T, -
bopmymnoit n=——= T ——2.100%, rne 7, — TemmepaTypa Harpesareis (B rpamycax
1
KensBuna), 7, — Temmeparypa xomogwibHHKa (B rpamycax Kemssuna). Ilpm

Kakol MHHUManbHOH TemnepaType Harpesatens I; KIIJI storo msurarens OyzeT
He MeHble 15%, ecnu Temneparypa xonogunbHuka 7, =340 K? OtBer BbIpasure
B rpanycax KenbBuHa.

Haiinure HauMeEHbIIIee 3HaYCHUE GyHKIIHN y= X —6x>+9x+17

Ha OTpe3Ke [2; 5].

B nonenenpHuK akuuy KOMIAHUY IOJOPOXKAIU Ha HEKOTOPOE YUCIIO IPOLIEHTOB, a
BO BTOPHMK IOJCILEBENN HA TO K€ CaMO€ YUCIIO IIPOLIEHTOB. B pesynbraTe OoHU
CTanu CTOUTh Ha 1,44% nemieBne, yeM HpPU OTKPHITUM TOPrOB B MOHEEIBHHUK.
Ha ckonbko mpoLeHTOB NOA0POKATH aKI[UY KOMIIAHUHU B OHEICTbHUK?
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Pemmre ypaBHeHue v2cosx +1 -log,(2sinx)=0.

B mpaBwieHO# ueThIpéxyronpHol mmpamune SABCD, Bce pébpa KOTOPOH
paBHBI 1, Touka E — cepenuHa pebpa SB. Haiinute yron mexnay npsmoii CE u
IUTOCKOCTBIO SBD .

2log,.4 (x2 - 2x)

Pewmure HepaBeHcTBO >1.

2
10gx+4 X

Paccrosuus ot Touku M , pacmonokKeHHOH BHYTpH yria, paBHOro 60°, 10 CTOpoH
yraa paBael 1 u 2. Haiinute pagmyc OKpYXHOCTH, BIMCAaHHOH B 3TOT yroia U
IpoXosIIel uepe3 Touky M .

Haiinute Bce 3HaueHus a, Npu KaXJA0M U3 KOTOPBIX CUCTEMA
5.0 +6-|x|+7=5y+6x2 +4a,
x* + y2 =1

MMEET €IMHCTBEHHOE pPeIICHHE.

beckoneunass apudmeruyeckas TPOTrpPeccHsi, COCTOAIIAsS W3  Pa3IHYHBIX

HaTypaJlbHbBIX YUCEJl, IIEPBBIH WIEH KOTOpoil MeHble 10, He COAEPKUT HU OJHOTO
n(n+1)

yucna Buga ———, n€ N. Kakoe HauMeHblllee 3HaYEHHE MOXKET NPUHHMATD

cymma niepBbix 10 uieHoB 3ToM mporpeccuu?

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs
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Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 704

HNHCTpYyKUMSA N0 BHINOJHEHUIO Pa00ThI

Ha BeIMONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 Jaca
(240 mun). PaboTta coCTOUT U3 ABYX YacTei U coepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkum otBetoM (B1-B12) 6a3oBoro
YpPOBHS 1O MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOT0 YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJI0 3alMCATh IMIOJIHOE PEIICHHE U OTBET.

CoBeTyeM IUIsl SKOHOMHHM BpPEMEHH TIPOIYyCKAaTh 3aJaHhe, KOTOpOoe He
yaaércsl BBINOJHHUTH Cpa3dy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacrp 1

Omeemom K 3aoanusam moii wacmu (BI-B12) saensemca uenoe uucio uiu
KOHeuHasa Oecamuyunas Opoob. Omeem credyem 3anucamv 6 O1AHK
omeemog Ne 1 cnpasa om Homepa coomeemMcmeyruiezo 3a0aHUA, HAYUHAA C
nepeoil Kiemouku, 6e3 npoodenos. Kasxcoyw yugpy, 3naxk mMunyc u 3anamyio
nuwume 6 OMOeIbHOU Ki1emouKe 6 COOMEemcmeuu ¢ NPUBeOEHHbIMU 8 OanKe
obpazyamu. Eounuysl usmepenus nucams He HyHCHO.

Jepxareny NUCKOHTHOM KapThl Mara3yHa KaHLTOBapOB MOJIYYaroT IIPU MOKYIIKE
ckunky 4%. bnounas terpamp ctout 275 pyOmeii. Cxonpko pyOunieit 3ariaTut
Jiep KaTelb JUCKOHTHOM KapThI 3a 3Ty TeTpaab?

Ha pucyHke >XMpHBIMH TOYKaMH TOKa3aHa IIEHA 30JI0Ta Ha MOMEHT 3aKpBITHS
OWpkeBBIX TOProB Bo Bce paboume mum ¢ 11 mo 27 wmioms 2000 ronma.
ITo ropu3oHTaNM yKa3bBIBAIOTCA UYMCIAa MeECSNa, MO BEPTHKATH — I[€HA YHIUU
3oi0ta B joimiapax CIIA. Jlns HarmIssgHOCTH JKMPHBIE TOYKM HA PUCYHKE
coepnHeHBl uHUEH. OnpenenuTe MO PUCYHKY Pa3HOCTh MEXIY HaHOOJbIICH U
HauMEHBLIEH LIEHOH 30J0Ta HA MOMEHT 3aKpbITHsS TOPIOB B yKa3aHHBII NEPUOL
(B momtapax CIIA 3a yHnuio).
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. 1
Haiinure kopeHb ypaBHEHUS Y =2.
X—

B tpeyronsuuke ABC yron A pasen 27°, yron C paseH 49°. Ha nponomkeHnn
CTOpPOHBI AB oTioXkeH oTpe3ok BD=BC. Haiimure yrom D TpeyrombHHUKa

BCD. Otser naiite B rpanycax.
C




EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (704 - 2/3)

- JIJ'ISI H3TOTOBJICHUA KHUXKHBIX ITOJIOK Tpe6yeTc;1 3aKa3aTb 20 OJIMHAKOBBIX CTEKOJ B

onHoi u3 Tp€x ¢upmM. [Tnomans kaxaoro crekna 0,35 M. B Tabmume TIPYBEICHBI
IIEHBl Ha CTEKIIO, a TaKXe Ha pe3Ky crekia M nuidoBky kpas. CKoJbko pyoOueit
OyIeT CTOUTH CaMblii IeNIEBbII 3aKa3?

®upma | Llena crexna (py6.3a 1 M%) | Peska u numdoBka (py6. 3 OIHO CTEKTIO)

A 450 80
B 470 70
C 500 60

Haiinute nnomaap Tpamnemnuu, BEPIIMHBI KOTOPOW HMEIOT KOOPAMHATHI (1;1),

(10;1), (9;7), (6;7).

HaiinnTe 3HaueHHE BRIpaXKEHUS 641°8°

Ha pucynke n3obpaxéH rpapux y= f v(x) — mnpou3BOAHON (QYHKIWH f (x),

onpenenEHHON Ha UHTEpBaJle (—10; 14). Haiingute xomm4yecTBO TOUEK MakCUMyMa
dynkuun [ (x), npusaanexammx otpesky [—8;11].
y
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I'panbio mapajuienenumnena sSBIsSeTcs poMO co CTOpOoHOH 1 u ocTpbIM yriom 60°.

Onno u3 péOep mapaluleNenuIiela COCTaBIICT C JTOW TpaHbio yroix B 60° u
pasHO 5. Halinnte 00BEM mapanenenumnena.

A

Koaddumment nonesnoro neficreus (KI1/]) HekoToporo aBuratessi OnpeneiseTcs

B11

B12

——2.100%, rme T, — TemmepaTypa Harpesareis (B rpamycax
1
KensBuna), 7, — Temmeparypa xonoguibHHKa (B rpamycax Kenssuna). Ilpu

dopmymoit 1= din

Kakol MHHUManbHOH TemmepaType Harpesatens I; KIIJI storo mBurarens OyzeT
He MeHblIe 15%, ecnu Temmeparypa xonogunbHuka 7, =306 K? OTer BhIpasure
B rpanycax KenbBuHa.

Haiigure HavMeHblIee 3HaYCHUE GyHKIHN y= x+6x7+9x+38

Ha OTpe3Ke [—3; O] .

B noHenenpHUK aKIMKM KOMIIAHUU ITOI0POXKAIK Ha HEKOTOPOE YHCIIO MPOILIEHTOB, a
BO BTOPHHK IIO/ICIIEBENIN HA TO K€ CAMOE YHCIIO IPOLEHTOB. B pesynbrare oHU
CTamu CTOUTh Ha 3,24% nemieBiie, YeM HPU OTKPHITUM TOPrOB B MOHEJCIBHHUK.
Ha cKkobKo IPOIIEHTOB MOAOPOKAIH aKIIMK KOMIIAHUU B TIOHEACIBHUK?
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Pemmte ypaBHeHue 2sinx +1-log;(2cosx)=0.

B npaBuibHOi yeTbipéxyronsHoit mupamuae SABCD , B xotopoit AB=3,S4=7,

Touka E — cepenuna pebpa SB. Haiinute yronm mexny mnpsmoit CE u
IUIOCKOCTBIO SBD .

2log .5 (x2 - Sx)
Pemmre HepaBeHcTBO ———————= 2> 1.
log,.sx

PaccrostHust oT TOukH M , pacloNOKEHHOW BHYTPH MPSIMOTO YTIIa, 10 CTOPOH yIia
paBHbl 2 u 5. Haiigute pamumyc OKpY)KHOCTH, BIMCAHHOM B 3TOT Yrol |
npoxoasuiel uepe3 Touky M .

Haiinure Bce 3HaueHus a , IPU KAXXJOM U3 KOTOPBIX CUCTEMA

2‘x‘+3+7~|x|+1=8y+7x2+a,

x2+y2:1

HUMCECT CIUHCTBCHHOC PCIICHUC.

Beckoneunass apudmernyeckas POrPECCHsi, COCTOAIIAS W3  Pa3IHYHBIX

HATYpaIbHBIX YHCEI, IIEPBBIA WIEH KOTOPOil MeHbIe 15, He COACPKUT HU OJHOTO
n(n+1)

yucna BUIA — neN. Kakoe HanMeHblllee 3HAUYCHHE MOXKET HPHHUMATb

CyMMa CO BTOPOTO 10 IISITHAALATHIN YJIEH 9TOM nporpeccuu?

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs
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Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHHe v2cosx +1 -log,(2sinx)=0.

Pemenne.

. 1
JleBast yacTb ypaBHEHUSI UMEET CMBICI IIpH sinx >0 u cosx = — 5
1
Ecmu v/2cosx+1=0, 10 cosx = Y
. 1
VYuuteiBasg, uTto sinx>0, #W3 ypaBHEHHA COSX=-— ) MOJTy4aeM:
2n
x=?+2ﬂ:n, ne.

Ecmm +/2cosx+1#0, 10 log,(2sinx)=0. Torga sinx =

o | —

1 . 1
VuuTeiBasg, 4YTO0 COSX>— 3 W3 ypaBHEHHs sinx= 5 MOJTy4aeM:
n
x:g+2nk, keZ.

OT1BeT: 2?“+2nn, neZ;%+ 2nk, keZ .

CognepxkaHue KpuTepus basst
OO00CHOBaHHO MOJIYYCH BEPHBI OTBET 2
BepHo HaiiieHbI BCE 3HaU€HUsI IEPEMEHHON X, IPH KOTOPBIX PAaBEH HYIJIO
O/IMH U3 COMHOKUTEJIEH JIEBOM 4acTH MCXOJHOIO ypaBHEHHUs. Bo3MoxHO 1

0TOOp HallICHHBIX 3HAUCHHWI WM He TNPOU3BEAEH, WM IPOU3BEIEH
HEBEPHO

Pemenne e COOTBCTCTBYCT HU OJHOMY M3 KPUTCPHUCB, INCPCUNUCICHHBIX 0
BBINIC

Maxcumanvuviii 6an 2

B mpaBunbHON ueThIpéxyronbHoit mnupamupe SABCD, Bce pébpa KoTOpoi
paBHbl 1, Touka E — cepenuna pebpa SB. Haiinute yron mexnay npsmoir CE u
IIOCKOCTBIO SBD .

Pemenue.

Ilycte O — cepenuna otpeska BD. Orpesok CO  sBasercs
HNEPHEHAMKYIIAPOM, OMyLEHHbIM U3 Toukun C Ha minockocTs SBD. Yroa mMexmy
npsimoit CE u mnockoctbio SBD pasen yriy CEO .

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Pepepaunm
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B npsimoyronmsHOM Tpeyronsauke COE OC =

NG
2

1
, OF = E CrnenoBartenpHO,

tg/CEO =2
Otser: arctg\/z .
CozeprkaHue KpuTepus bass
OO00CHOBaHHO NOJIyYEH BEPHBIH OTBET 2
Crioco0 HaXOXXAEHHS HCKOMOTO yIia BEPHBIM, HO IOIy4eH HEBEpPHBIH 1

OTBCT WJIK PCIICHUC HEC 3aKOHYCHO

Pemrenne He YAOBJICTBOPACT HU OJHOMY U3 KPHUTECPUCB, MEPCUHUCIICHHBIX 0
BBIIIC

Maxcumanouviii 6an 2

2log,.,4(+* - 2x)

Pewnre HepaBeHcTBO —————————>1.
lOgx+4 x

Pemrenne.

Pemenne OyneM BCKaTh PH YCIOBHUSX:
2 —2x> 0,
x+4>0,
x+4#1,
x?# 1,

otkyna x €(—4; —=3)U(-3; —1)uU(-1; 0)U(2; +=).
IIpu Takux x MCXOQHOE HEPABEHCTBO IIPUMET BUJ logx2 (x2 - Zx)2 >1.

PaccmoTpum HEPABEHCTBO npu
xe(—4 -3)u(-3; -1)U(2; +=), Tora x* >1, mostomy

IMOJIy4Y€HHOC

(x2—2x)2sz;xz((x—Z)z—l)ZO; xz(x—l)(x—?))ZO;xSl,xZB',
orkyna xe(—4; —3)U(-3; —1)U[3; +o).

© 2011 ®depepanbHas cnyxba no Hag3opy B cchepe ob6pa3oBaHus n Hayku Poccuiickoin ®epepaummn
KonuposaHue He ponyckaeTcs
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PaccmoTpuM  moydenHoe Hepagencto mpn xe (-1 0), Torma x’ <1,
TIO3TOMY

(x2—Zx)zﬁxz;xz((x—Z)z—l)SO; xz(x—l)(x—3)S0; 1<£x<3,x=0,

OTKYyJa PEIICHUI HET.
Otser: (4 -3); (-3; ~1); [3; +o0).

CopeprkaHue KpUTepHst Bannbt

OO00CHOBAHHO TTOJTYYICH BEPHBIH OTBET 3

OG6OCHOBaHHO TOJIy4Y€H OTBCT, OTJHUYAIOIIUACSA OT BEPHOTI'O KOHCYHBIM
KOJIMYECTBOM 3HAYCHHUU HepeMeHHOﬁ, IIpU KOTOPBIX OIIPCACIICHA JICBas 2
4JaCTb UCXOAHOI'0O HCPABCHCTBA

Pemenne CONCPIKUT BCpHI:IfI nmepexoq OT HCXOAHOTO HEPABCHCTBA K
paliMoOHAJIbHBIM HEPABEHCTBAM HWJIKX BEPHO HaﬁﬂeHbI BCC 3HAYCHMUA

. 1
MEepeMEHHON, TpU KOTOPHIX OIpeleNeHa JieBas 4YacTh HCXOJHOTO
HEPaBEHCTBA
PemieHne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUUCIICHHBIX 0

BBINIC

Maxcumanouwiii 6an 3

PaccTosiHust oT Touku M , pacnoyiokeHHON BHYTpH yria, paBHOro 60°, 10 cTOpoH
yraa paBHel | u 2. Haiigure paanyc OKpY>KHOCTH, BIMCAHHOW B 3TOT yroil U
poxoadLIei yepe3 Touky M .

Pemenue.
Jns mpon3BombHOM TOYKH P W mpsAMOi /, pacCTOsSHHE MEXTy KOTOPBIMU
paBHO d, OTPE30K CeKyllel K JToW MpsiMOi, oOpasyromei ¢ Hell yrom 60°,

2d

paBeH —=.

3
Ilycts A — BepmmHa manHoro yria. [IpoBeném uepe3 Touky M mpsiMbie,
napajuieNbHble CTOpoHaM yria, B u C — TOYKH MEepecedeHus 3THX MPSIMBIX CO

2 4
croponamu yria, BM =—, CM =—. IlycTh OKPYXKHOCTH C IieHTpoM O u
P Yy \/g \/5 y py P

pamuycoM R KacaeTcsi CTOPOH yIila M IIpoXouT depe3 Touky M . [IpoBeném gepes
Touky O TpsMbIe, TapaJUIeIbHbIE CTOPOHAaM yria, [ u E — TOYKHW mepeceueHust

2R
3THUX MPAMBIX co cTopoHamu yriaa AB u AC cootBeTcTBeHHO, EO = FO = ﬁ
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Puc. 1
F, Y 0
B
M
A C E
Puc. 2
IIycte O — Touxa mepeceuenuss CM u OF . PaccMOTpHM TpeyroJIbHUK
MOQ . B ém
MQ=|CM - QC|=|CM - OE|= ‘4 2R,

00 =|OF - FQ|=|OF — BM = ‘ZR 2

Bue 3aBucumoctu or pacnonoxeHus touek A4,C,E u A, B,F Teopema
KOCHHYCOB JIJIsl TpeyronbHika MOQ 3amuchiBaeTCs B BUIC

e
A2

U3 xBagpaTHOTO YpaBHEHHS 9R? —36R+28=0 HaXOaHM, 9T0 R =2 +—

VYcnoBuio 3aiauu yJI0BIETBOPSIOT 00a perienus. J[Ba ciyyas npezLCTaBﬂeHLI
Ha PUCYHKaX.
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22 22
OtmBeT: 2——— wmm 2+——.
3 3
CopeprkaHue KpUTepHst Basis
OO00CHOBAaHHO TOJTYYCH BEPHBI OTBET 3

PaCCMOTpeHa XO0TsI OBl O0/JHa BO3MOKHasI r€OMETpHUICCKasn KOH(l)I/IpraLlI/ISI,

N N 2
AJIS1 KOTOPOU TTOJTYYCHO IMPABUJIBHOC 3HAUYCHUE NCKOMOU BEJIMYUHBL

PaccMoTpeHa xoTs OBl 0/{HA BO3MOXHAsI FeOMeTpHUIecKast KOH(UTypanus,
JUT KOTOPOH TOTyYeHO 3HAYCHNE HCKOMOW BEINYMHBI, HEIPaBHIHLHOE H3- 1
3a apu(METHIECKOH OMNOKH

Pemrenne me COOTBCTCTBYCT HHU OJHOMY M3 KPUTCPHUECB, INCPCUUCIICHHBIX
BBIIIC

Maxcumanouwiii 6an 3

Haiinute Bce 3HaueHus a, Npu KaXXJA0M U3 KOTOPBIX CUCTEMA
5.0 +6-|x|+7 =5y +6x" +4a,
X +yi=1

HMMeeT €IMHCTBEHHOE PeLleHHE.

Pemenne.
Ecmm (xo; yO) pelieHue, TO (—xo; yO) — TaKKe pelleHue. 3HA4YUT, eCilu

CHCTEMa WMMEeT EIWHCTBEHHOE pEIIeHHWEe, TO 3TO pPEIIeHHE BHIA (O; ). Tlpu
MIOJICTAHOBKE €r0 B HCXOJHYIO CHCTEMY ITOJTydaeM:
¥ =1,
4a=12-5y.
IToaromy nmubo y =—1, mmbo y=1.

17
IIpu y=-1 nomyuaem: a=—. Ilpu 3TOM 3Haue€HUM NapaMeTpa CUCTEMA
4

NPUHUMACT B
5.2 46 [x| =5y +6x7 +10,
x* + y2 =1.
IMomumo pereHus (0; —1) CHUCTEMa HMMEET PeIICHHUS (1; 0) " (—1; O) , UTO HE
YJIOBJIETBOPSIET YCIIOBHIO.
IIpu y=1 mnomyuaem: a= % IIpu sTOM 3HadeHHMH napameTpa CHCTEMA
NPUHUMACT BUJ:
5.2 16 [x| =5y +6x%, 5(2"“‘ —y)+6(|x|—x2) =0,
4y = x4yt =1.
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W3 BTOpOro ypaBHEHHs CIEIyeT, 4TO |x|$l u |y|£1. ITostomy 2kl - y20 n

|x| —x*>0. 3Hayur,

M=y,
=,
OTKyZla, YYUTbIBas YyCIOBHE | y| <1, nmomyyaem: x=0, y=1 — eIMHCTBEHHOE
peleHue.
Otser: Z
4
Conep:xaHue KpuTepHs Banmst
OO0CHOBaHHO MOJTyYEH BEPHBII OTBET 4
C noMOmBI0O BEPHOTO PpACcCyKAEHHs MOIY4E€HO BEpHOE 3HAa4YECHUE 3
napameTpa, HO pelIeHHe HeJOCTaTOYHO 000CHOBAHO
C mnoMOmBI0O BEPHOTO pacCyKAEHHs IOIy4eHO BEpHOE 3HAa4YEHHUE 5
mapaMeTpa, HO B OTBET BKJIIOYEHO TAKXKe U HEBEPHOE
B pemenun:
— WIN BEPHO yKa3aHa CUMMETpPHUsI 10 IEPEMEHHOH X ; 1
— WJIM HalJICHO BEpHOE 3HaYCHHE apaMeTpa
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, MEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvuolii bann 4

beckoneunass apupmeTmueckas TPOTPECCHs, COCTOAMIAs M3  Pa3IMIHBIX

HaATYpaJbHBIX YUCEN, IEPBBIA WieH KOTOpoil MeHblie 10, He COAePKUT HU OJJHOTO
n(n+1)

qucia BHAA 5 neN. Kakoe HauMmeHbIlee 3HAUYECHHUE MOXKET NMPUHUMATH

cymMa nepBbIx 10 4ieHOB 3ToH mporpeccuu?

Penienue.
Od4eBHIHO, YTO JIt00ast MPOTPECChs C Pa3HOCTBhIO | WM 2 CONCPXKHT YHMCIIa
n(n+1) N
BHA — neN (cpemn HHX €CThb CKOJb YTOAHO OOJbIIUEC YETHBIE W

HEYETHBIE YMCIIa).

3aMeTHM, YTO YHCJIa BUIA , neN nmarT npu JeileHnu Ha 3 TOJBKO

n(n+1)
2

ocratku 0 u 1, mosTomy apucmeTHuecKkas MPOrPecCHsi, COCTOAIIAs U3 YHCE,
JIAIOIIMX OCTAaTOK 2 MpH JEeNCHUHU Ha 3, He OyJeT cofepikaTh YUCET YKa3aHHOTO
Buza. Takum 00pa3oM, HaMMEHbLIAs Pa3HOCTh TaKOH MPOIPECCHU MOXKET OBITH
1-(1+1)

> — YHCJI0 BHJA

paBHa 3. HaumeHbInMii NepBbII WieH Iporpeccuu 2 (1 =
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n(n+1)

y mporpeccuu a, =2 +3(n—1).

, € N], TakUM 00pa3oM, HanMMeHbIIasg cyMMa TepBbix 10 dieHoB Oynmet

2+5+...+26+29:w:155.
2
Otser: 155.

Conepxanue KpUTEepHst Baser
OO00CHOBaHHO MOJTYYCH BEPHBIA OTBET 4
PenieHue B 11e10M BEPHOE, HO COAEPKUT JIETKO YCTPAaHUMBIE HETOYHOCTH 3
Jloka3aHo, 4TO Pa3HOCTh NPOTPECCHH HE MEHee 3 WM NPHBEAEH IpPHMeEp
MIPOTPECCHH, I KOTOPOH TOCTHTAeTCsl HaMEHbIee 3HaueHHe MCKOMOit 5
BEJIMYMHBI, HO HE J0Ka3aHO, YTO 3Ta IPOTPECCUS yIOBICTBOPSIET
YCIIOBHSIM 33a4H
JlokazaHo, 4TO pa3HOCTh MPOTrPECCUH HEe MEHee 3 WM NPHUBEAEH IpPUMeEp
MPOTPECCHH, AJIsI KOTOPOH JAOCTHIaeTcsl HaMEHbIee 3HaYeHHe HCKOMOM 1
BEJIMYMHBI, HO HE JI0Ka3aHO, 4YTO 3Ta IPOIrpeccusi yJIOBICTBOPSIET
YCIIOBHSIM 33/1a41
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, NMEPEUUCICHHBIX 0
BBIIIIE

Maxkcumanvhwiil 6ann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHue «/2sinx —1-log,(—2cosx)=0.

Pemenne.

. 1
JleBast yacTb ypaBHEHUSI UMEET CMBICI IpU cOsX <0 u sinx = 5

Ecmu +/2sinx—1=0, To sinx:%.

(702 - 1/6)

. 1
VYuuteBasg, uro cosx<(0, W3 ypaBHEHHA Sinx= 5 MOJTy4acM:
x=5—n+2ﬂ:n, net.
6
- 1
Ecmu +/2sinx—1#0, 1o log;(—2cosx)=0. Torna cosx =— >
. 1 1
VYuuteiBas, dYro sinx > > U3 YpaBHEHUS  COSX=-— 5 MOJTy4aeM:
x:23—n+21tk, keZ.
2
OTtBeT: 5?n+27tn, neZ;Tn+2nk, keZ.
CognepxkaHue KpuTepus basst
OO00CHOBaHHO MOJIYYCH BEPHBI OTBET 2

BepHo HaiiieHbI BCE 3HaU€HUsI IEPEMEHHON X, IPH KOTOPBIX PAaBEH HYIJIO
OJIUH U3 COMHOXMUTEJIEH JIEBOM 4acTU MCXOJHOIO ypaBHeHUs. Bo3MOKHO

0TOOp HallICHHBIX 3HAUCHHWI WM He TNPOU3BEAEH, WM IPOU3BEIEH !
HEBEPHO
Penienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIICHHBIX 0
BBIILIE

Maxcumanvuviii bann 2

B npaBunbHO# 4yeTbipéxyronbHoi nupamuge SABCD, B xotopoit AB=2,54 =3,

Touka E — cepenuna pebpa SB. Haitmute yrom mexmy mnpsmoit CE U
I10CKOCThI0 SBD .

Pemrenue.

I[lyctb O — cepenuna otpeska BD. Orpesok CO  sBusercs

MEePIEeHINKYJIISIPOM, ONMyIEeHHBIM U3 TOYku C Ha 1miockocth SBD. Yron mexiy

npsimoit CE u mnockocteio SBD pasen yriny CEO .
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B npsimoyronsnom tpeyronsiuke COE OC = 2 , OF = % CrnenoBartenbHoO,

242

Ortser: arctg%.

Conepxkanue KpUTepHst Baser
OO00CHOBAaHHO TTOJTYYCH BEPHBIH OTBET 2
Crioco06 HaXOXAEHHsS HCKOMOIO yIJia BEpHBIM, HO MOIy4eH HEBEpHBI 1
OTBET WJIM pelIeHHE He 3aKOHUCHO
Pemenne He yZOBIICTBOpPSACT HU OJHOMY M3 KPHTEPHEB, NEPEUNCICHHBIX 0
BBIIIE
Maxcumanvuoiii bann 2
2
2log, ,, (- 3x)
Pemmnre HepaBeHcTBO —————————2>1.
10gx+7 x
Pemenue.
Pemenne OyneM mckaTh PH YCIOBUSAX:
x?-3x> 0,
x+7>0,
x+7#1,
X% 1,
otkyna xe(-7; —6)U(—6; —1)U(-1; 0)U(3; +x).
2
IIpu Takux X MCXOJHOE HEPABEHCTBO NMPHUMET BUA log , (x2 - 3x) 1.
X
PaccmoTtpum MOTy4eHHOE HEpPaBEHCTBO npu

xe(-7; —6)u(-6; —1)U(3; +o), Torna x* >1, mosromy
(x2—3x)2sz;xz((x—_’J)z—l)ZO; xz(x—Z)(x—4)20;xS2,x24,

otkyna xe(=7; —6)u(—6; —1)U[4; +x).
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PaccmoTpuM monydeHHOE HEPaBEHCTBO IIpU xe(—l; 0), Torza  x’ <1,
I03TOMY
(xz —3x)2 sz;xz((x—3)2 —I)SO; xz(x—2)(x—4)£0; 2<x<4,x=0,

OTKYJa PEIICHUI HET.
Otser: (—=7; —6); (—6; —1); [4; +0).

CopeprkaHue KpUTepHst Bannbt

OO00CHOBAHHO TTOJTYYICH BEPHBIH OTBET 3

OG6OCHOBaHHO TOJIy4Y€H OTBCT, OTJHUYAIOIIUACSA OT BEPHOTI'O KOHCYHBIM
KOJIMYECTBOM 3HAYCHHUU HepeMeHHOﬁ, IIpU KOTOPBIX OIIPCACIICHA JICBas 2
4JaCTb UCXOAHOI'0O HCPABCHCTBA

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (702 - 4/6)

Ilycte QO — Touka nepeceuenuss CM u OF . PaccMOTpUM IPSAMOYIOJIBHBIN
TpeyroasHuk MOQ . B HéM
MQ =|CM - QC|=|CM - OE|=[3-R|;
0Q =|0OF - FQ|=|0OF - BM|=|R-1|.
Io teopeme IMuparopa OM? = 00* + MO?, umn R* =(R-1)* +(3— R)*. U3
KBaIpaTHOTO YPABHEHMS R*-8R+10=0 HaxoauM, uto R =4+ \/8 .

VYcnoBuio 3aaun YIOBJIETBOPSAIOT 00a pemreHus. J[Ba ciaydast mpencTaBIeHBI
HA PUCYHKaX.

OTtBeT: 4—\/3 A 4+\/g.

Pemenne CONCPIKUT BCpHI:IfI nmepexoq OT HCXOAHOTO HEPABCHCTBA K
paliMoOHAJIbHBIM HEPABEHCTBAM HWJIKX BEPHO HaﬁﬂeHbI BCC 3HAYCHMUA

CozaeprkaHue KpuTepus bass

OO00CHOBaHHO MOJTyYeH BEPHBIH OTBET 3

PaccmoTpeHa xoTs OBl 0JlHA BO3MOXHAsl reoMeTpudecKast KOH(pUrypanus, )
JUIS KOTOPOi MOTy4eHO MPaBUIbHOE 3HAUCHNE HCKOMON BEITHUHHEI

. 1
MEepeMEHHON, TpU KOTOPHIX OIpeleNeHa JieBas 4YacTh HCXOJHOTO
HEPaBEHCTBA
PemieHne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUUCIICHHBIX 0

BBINIC

Maxcumanouwiii 6an 3

PaccmoTpeHa xoTs OBl O/THa BO3MOYKHAsI reoMeTpruiecKkast KOHQUTypanus,
JUJIs1 KOTOPOM MOJTY4YeHO 3HAUYE€HNE NCKOMOU BEJIMYMHBI, HEIIPaBUIIBHOE U3- 1
3a apuPMETHICCKOH OIIHOKH

Paccrostiust ot Touku M , pactonoKeHHOH BHYTPHU MPSIMOTo yriia, 10 CTOPOH yriia
paBHbl 1 u 3. Hailigutre paauyc OKpYXKHOCTH, BIMCAaHHOW B 3TOT yrol U
MPOXOISIIeH uepe3 Touky M .

Pemenue.

IMycte A — Bepumna nanHoro yrina, B m C — npoekuuu toukn M Ha
cropoHsl yrina, BM =1, CM =3. IlycTh OKpYXHOCTb € LIeHTpoM O U paanycom
R xacaetcst ctopon yria u npoxoaut uepe3 Touky M, F' u E — Touku xacaHus
OKpY>XHOCTH c0 cropoHaMu AB u AC cOOTBETCTBEHHO.

0 o)
Fr
3 M
B
M|
F on 6
-l m| O
A C E A4 C E
Puc. 1 Puc. 2
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Pemenne He COOTBCTCTBYCT HU OJJHOMY M3 KPUTCPHUEB, INCPCUHUCIICHHBIX
BBIIIC

Maxcumanvriti 6ann 3

Haiinute Bce 3HaueHus a, Mpu KaXJ0M U3 KOTOPBIX CUCTEMa
2
P12 L3 x|+ 5= 4y +3x> + 24,

x*+ y2 =1

NMECT CAMHCTBCHHOEC PCIICHUC.

Pemenue.
Ecmn (xo; yo) peuieHue, ToO (—xo; yO) — TaKKe pelleHue. 3Ha4YHT, eCiu

CHCTEeMa WMMeEeT EIWHCTBEHHOE peIIeHHWe, TO 3TO pPELIeHHE BHIA (0; y). Tlpu
MOICTAHOBKE €T0 B HCXOAHYIO CUCTEMY ITOJIydaeM:
¥ =1,
2a=9-4y.
Iostomy nmubo y=-1, mubo y=1.

13
IIpu y=-1 nomyuaem: a=—. Ilpu 3TOM 3Haue€HUM NapaMeTpa CUCTEMA
2

HpI/IHHMaeT BUO:
2243 x| =4y +3x7 48,

x2+y2=1.
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[Tomumo pemienus (O;—l) cHUCTEMa HMMEET pPEelIeHUs (l; 0) " (—l; 0), 4TO HE
YAOBJIETBOPSET YCIOBHIO.

Ilpu y=1 mnomyuaem: az%. Ilpn >TOM 3HaYeHMH IIapaMeTpa cUcTeMa
MIPUHAMAET BHI:
P12 130 = 4y + 342, 4(ﬂﬂ—}j+3ﬂﬂ—x2)=a
+yi=1; x> +y?=1.
W3 BTOpOro ypaBHEHHUS CIEAYET, YTO |x|£l u |y|£1. ITostomy 2k -y20 u

|x| -x?20. 3Hauwur,

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (702 - 6/6)

Pemenue.
OueBuHO, YTO Mr00asg MPOrpeccust ¢ Pa3HOCTHIO | MM 2 COHEPXKHUT uYucia

n(n+1)
2

BUJIA , neN (cpemm HUX €CTb CKOJb YTrOJHO OONbLIME YETHBIE U

HEeu€THBIC YUCTIA).

3aM€TI/IM, 4TO 4YHuCJia BHJa , he N JaroT Opu JACJICHUU Ha 3 TONBKO

n(n+1)
2

ocratkn 0 m 1, mosToMy apmpMeTHIecKass IPOTPECCHs, COCTOSIIAs W3 YHCell,
JAOMUX OCTATOK 2 Ipu AENEHMH Ha 3, He OyAeT coAepiaTh UHCENl yKa3aHHOTO
Buma. Takum 00pa3oM, HaMMEHBIIAs PAa3HOCTh TAKOH NPOTPECCHH MOXET OBITh

11+
2

paBHa 3. HanMeHbIIHA MEPBBIA WICH IPOrpeccuu 2 (1 — YHCIIO BUAA

nn+1
(—), ne N] , TAKUM 00pa3oM, HaMMEHBIIIasi CyMMa MEPBBIX 9 YICHOB OyIeT y

nporpeccuu a, =2+3(n—1).

M=y,
=7,
OTKYJla, YYUTHIBas yCIIOBHE | y| <1, momywaem: x=0, y=1 — emWHCTBEHHOE
pelIeHue.
OrtBerT: 2
2
CosepxaHue KpUTEpHsI Bbamner
OO00CHOBaHHO MOJIYYCH BEPHBIA OTBET 4
C TmMOMOIIBI0 BEPHOTO PACCYyKICHHs IIONy4YeHO BEpPHOE 3HAUCHHE 3
napaMeTpa, HO pelieHre HeI0CTaATOYHO 000CHOBAHO
C mMOMOIIBIO BEPHOTO PACCYy)XICHHS IIOJYY4ECHO BEPHOEC 3HAUYCHHE 5
napaMeTpa, HO B OTBET BKJIIFOUEHO TaKXKe U HEBEPHOE
B pemenun:
— WJIM BEPHO yKa3aHa CHMMETPHS IO IIEPEMEHHOU X ; 1
— WJIM HaliJIEeHO BepHOE 3HAUEHHUE MapaMeTpa
Pemmenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX 0
BBIIIIE
Maxcumanouoiil 6ann 4

Beckoneunas apudmeTudeckass MPOTPECCHs, COCTOSMIAs W3  Pa3IHYHBIX
HATypallbHBIX YHCEN, MEPBBIH WieH KoTopoi MeHbme 100, He COICPKUT HHU

nntl)

OIHOI0 4YHCia BHAA , neN. Kakoe HauMeHbllIee 3HAUYEHHE MOXKET

MPUHAMATh CyMMa TIEPBBIX 9 WIEHOB 3TOH Iporpeccuu?

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepauum
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2+5+...+23+26:$:126.
Ortser: 126.

CozepkaHue KpuTepus Banst
OO00CHOBaHHO MOJIYYCH BEPHBIA OTBET 4
Pemenue B 11e10M BEpHOE, HO COACPIKUT JIETKO YCTPAaHUMbBIE HETOUYHOCTH 3
Jloka3aHo, 4TO Pa3HOCTh MPOTPECCHH HE MEHee 3 W NMPHBEAEH MPUMEP
MIPOTPECCHH, JIJISI KOTOPOH JOCTHTaeTCs HAaUMEHBIIee 3HAYCHUE UCKOMOM 5
BEJIMYUHBI, HO HE JO0Ka3aHO, YTO JTa MPOTPECCHS YIAOBJICTBOPSCT
YCIIOBHSIM 33a4H
Jloka3zaHo, 9TO Pa3HOCTh MPOTPECCHU HE MEHee 3 WU MPUBEAEH mpUMep
MPOTPECCHH, Il KOTOPOH TOCTHraeTcsi HauMEHbIIee 3HAUCHHE MCKOMOIt 1
BEIWYMHBI, HO HE JOKa3aHO, YTO 3Ta MpPOTPECCHs YIOBICTBOPSCT
YCIIOBHSIM 33/1a41
Pemenne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, MEPEUMCICHHBIX 0
BBIIIIE

Maxcumanvuwiii 6aun 4
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Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemmre ypaBHeHHe v1—2cosx -logs(—2sinx)=0.

Pemenne.

. 1
JleBast yacTb ypaBHEHUSI UMEET CMBICI IpH sinx <0 u cosx < 5

Ecmu v/1—-2cosx =0, To cosx:%.

. 1
VYuureiBast, 4ro sinx<0, W3 ypaBHEHHUS  COSX = 0 HOJTy4YaeM: B npsmoyrombHoM — Tpeyroibhuke — COE oc="2 OE=2.

T
=—Z N2
Y773 +2mn, neZ. Cnenosarensno, tgZCEO = ST

Ecmu v1-2cosx #0, 1o logs(—2sinx)=0. Toraa sinx :—l. 542
2 OtBer: arcth.

1 .
qu/ITBIBaﬂ, qTo cosx < E, u3 YpaBHCHUA sinx =-— 5 nojry4yacm: Coﬂepmaﬂne KpUTEpHUs Bamnsl
St OOG0CHOBAHHO MOJTYYICH BEPHBIH OTBET 2
x:—?+ 2nk, keZ. Crnoco® HaxOXIEHHs HCKOMOTO YIila BEpHBIH, HO MOJNY4YEH HEBEPHBI 1
OTBET WJIU PELICHUE HE 3aKOHUEHO
T Sn
OrBer: —=+2mn, neZ;——+2nk, keZ. Pemenne He yZOBIETBOpPSAET HU OJHOMY U3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE
CopeprxaHue KpuTepust baiel Maxcumanvublii 6ann 2
OO00CHOBaHHO NOJIy4YeH BEPHBIH OTBET 2 3 2 2_4
BepHo HaiieHbl Bce 3HaUeHMs IEPEMEHHOM X, MPU KOTOPBIX PABEH HYJ - ng+6(x B x)
CpHO A CC SHAYCHUA TICPEMCHHOM X, TIPH KOTOPBIX paBCH HYIIO Pemnre HepaBeHCTBO ————————2>1.
OJIUH U3 COMHOXMUTEJIEH JIEBOM 4acTU MCXOJHOIO ypaBHeHUs. Bo3MOKHO 1 log,,¢x
0TOOp HallICHHBIX 3HAUCHHWI WM He TNPOU3BEAEH, WM IPOU3BEIEH
Pemenue.
HEBEPHO
Pemrenne Oynem UCKATh MIPH YCIOBHUAX:
Penienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIICHHBIX 0 5
BBIILIE X" —4x>0,
Maxcumanvuviii 6an 2 x+6>0,
x+6#1,
B npaBunbHO# 4yeTbipéxyronpHoi nupamuae SABCD, B xotopoil AB =35, 54 =4, 221
b

Touka E — cepenuna pebpa SB. Haitmute yrom mexmy mnpsmoit CE U

I1OCKOCTEIO SBD otkyna xe(—6; —5)U(=5; —1)U(-1; 0)U(4; +x).

2
IIpu Takux X MCXOJHOE HEPABEHCTBO NpHUMET BUX log , (x2 - 4x) >1.
X

Pemenne. Paccmotpum MOJY4CHHOE HEPaBEHCTBO npu
I[lyctb O — cepenuna otpeska BD. Orpesok CO  sBusercs . . ] 2
xe(—6; =5)u(-5; —1)U(4; +), roraa x° >1, nosromy
MEePIEeHINKYJIISIPOM, ONMyIEeHHBIM U3 TOYku C Ha 1miockocth SBD. Yron mexiy )
npsimoii CE 1 tutockocteio SBD pasen yrity CEO . (x2 _ 4x) > x%: x2 ((x _ 4)2 _ 1) >0 x? (x _ 3)(x _ 5) >0; x<3, x>5,

otkyna xe(—6; —5)U(=5; —1)U[5; +»).
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PaccmoTpuM  moydenHoe Hepagencto mpn xe (-1 0), Torma x’ <1,
TIO3TOMY

(x2—4x)2sz;xz((x—4)2—l)S0; xz(x—3)(x—5)SO; 3<x<5,x=0,

OTKyJla PELIEHUH HET.
Otser: (—=6; —5); (=5; —1); [5 +).

CopeprkaHue KpUTepHst Bannbt

OO00CHOBAHHO TTOJTYYICH BEPHBIH OTBET 3

OG6OCHOBaHHO TOJIy4Y€H OTBCT, OTJHUYAIOIIUACSA OT BEPHOTI'O KOHCYHBIM
KOJIMYECTBOM 3HAYCHHUU HepeMeHHOﬁ, IIpU KOTOPBIX OIIPCACIICHA JICBas 2
4JaCTb UCXOAHOI'0O HCPABCHCTBA

Pemenne CONCPIKUT BCpHI:IfI nmepexoq OT HCXOAHOTO HEPABCHCTBA K
paliMoOHAJIbHBIM HEPABEHCTBAM HWJIKX BEPHO Haﬁ[[eHbI BCC 3HAYCHMUA

. 1
MEepeMEHHON, TpU KOTOPHIX OIpeleNeHa JieBas 4YacTh HCXOJHOTO
HEPaBEHCTBA
PemieHne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUUCIICHHBIX 0
BBIIIIC

Maxcumanouwiii 6an 3

PaccTostHus OT TOUKM M , pacroyioskeHHOH BHYTpH yTia, paBHOTO 60°, 10 CTOpOH
yrina pasHbl 1 u 3. Haligure paguyc OKpY>KHOCTH, BIMCAHHOM B 3TOT Yroi M
MIPOXOIAIIeH Yepe3 Touky M .

Pemenue.
Jnst mpon3BosibHO#M Toukn P u mpsMo# [, paccTosiHME MEXIy KOTOPBIMHU
paBHO d, OTPE30K CeKyllel K 3Toi MpsiMoii, oOpasyromeil ¢ Heill yrom 60°,

paBeH 2d
Nk

Nara—

L

Puc. 1 Puc. 2
Ilycte A — BepmmnHa nannoro yria. [IpoBeném uepe3 Touky M mnpsiMeie,
nmapajuleNbHble CTOpOHaM yriia, B u C — TOYKH MEPeCceYeHUs] ITUX HPSMBIX CO

2 6
cropoHamu yria, BM =—, CM =—. IlycTb OKpYXHOCTBb C IIeHTpoM O U
p Yy \/g \/5 Yy Py Tp

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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paarycoM R KacaeTcsi CTOPOH yIila M IpoXoauT yepe3 Touky M . [Iposeném uepes
Touky O TpsMble, HapalIeNbHbIe CTOpOHaM yria, [/ 1 E — TOYKHM mepecedeHus

2R
9TUX NMPAMBIX cO cTopoHamu yria AB nu AC cootBerctBenHo, EO = FO = ﬁ

IIycte O — Touxa mepeceuenuss CM u OF . PaccMOTpHM TpeyroibHUK
MOQ . B Hém
6-2R
MQ=\|CM -QC|=|CM - OE|=|———;
v - gc-Jcu -orl- 2

2R-2

Bue 3aBucumoctu or pacnonoxeHus touek A4,C,E u A, B,F Teopema

OQ:|0F—FQ|:|OF—BM|:‘

KOCHHYCOB JuIsl TpeyroiibHuka MOQ 3anmuchiBaeTcs B BUJIE

2 (2 2R

W3 kBagpaTHOrO ypaBHEHUS 9R* —48R +52 =0 Haxoxum, 4o R =

8+23
e

VYcnoBuio 3aiaun yI0BIETBOPSIOT 00a pemieHus. J{Ba ciy4as npeacTaBieHbl
Ha PUCYHKaX.

8—23 8+23
3 nin .

Otser:
3
CojepkaHue KpuTepust baist
OOG0CHOBAHHO MOJTYYIEH BEPHBII OTBET 3
PaccMoTpena xoTs1 OBI 0OTHa BO3MOYKHAsI TreoMeTpruiecKas KOHGUrypanus, )

JUIA KOTOpOﬁ II0JIYy4YCHO ITPABUJIIBHOC 3HAYCHUC HCKOMOM BEITNIHHBI

PaccmoTpeHa xoTs OBl OJlHA BO3MOXHasi reoMeTpudecKkast KOH(pUrypauus,
JUIS KOTOPOH IOJIy4eHO 3HAYEHUE NCKOMOW BEINYMHBI, HEPaBUIbHOE U3- 1
3a apupMETHIECKOH ommOKH

Pemenne e COOTBETCTBYECT HA OAHOMY M3 KPUTCPHUCB, MECPECUNCICHHBIX
BBINIC

Maxcumanvrwiii 6aun 3

Haiinute Bce 3HaueHus a, Mpu KaXIOM U3 KOTOPBIX CUCTEMa
7-2M 42 |+ 6=7p+2x% +5a,

x2+y2=1

NMECT CANMHCTBCHHOEC PCIICHUEC.
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Pemenue.
Ecmn (xg;y,) pemenne, 10 (—Xy;),) — Takke pelieHue. 3HAUMT, ecIu

cUCTeMa HMMEeT EIMHCTBEHHOE pEIIeHHe, TO JTO pEeLIeHHe BHIA (O; y). Ipu
MOJICTAHOBKE €r0 B UCXOJHYIO CUCTEMY MOIydaeM:
¥ =1,
Sa=13-Ty.
IToatomy mubo y =—1, mbo y=1.
IIpu y=-1 momywaem: a=4. [Ipu 3ToM 3HaueHHM MapaMeTpa CHCTEMa
MIPUHAMAET BHI:

7.2 42 x| =7y + 247 +14,

x* + y2 =1.
[Tomumo pemienus (0;—1) cHUCTEMa HMMEET pPEelIeHUs (l; 0) " (—1; 0), 4TO HE
YAOBJIETBOPSIET YCIOBHIO.

[pu y=1 mnomywaem: a= g Ilpn >TOM 3HaYeHHMH IapaMeTpa cUcTeMa
NPUHUMAET B
7-2M 12 =7y+ 27, 7(2‘x‘ —y)+2(IXI—x2)=0,
x4yt = x4yt =1.
W3 BTOpOro ypaBHEHHUS CIEAYET, UTO |x| <l m | y| <1. Moatomy . y20 u

|x| -x2>0. 3HauuT,

M=y,
=",
OTKyZla, YYUTBHIBasl YCJIOBHE | y| <1, momygaem: x=0, y=1 — eAWHCTBEHHOE
pELlIeHuE.
6
Ortser: —.
5
Conep:xkaHue KpuTepus Banmst
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 4
C noMOmBI0O BEPHOTO PpACCYKAEHHS MOIY4YE€HO BEPHOE 3HA4YCHUE 3
napameTpa, HO pelIeHne HeJOCTaTOYHO 000CHOBAHO
C noMomBI0 BEPHOTO pacCyKAEHHs MOIy4E€HO BEpHOE 3HA4YEHHUE 5
mapaMeTpa, HO B OTBET BKJIFOYEHO TaKXKe U HEBEpPHOE
B pemenun:
— WIN BEPHO yKa3aHa CUMMETpPHUSI 10 IEPEMEHHOH X ; 1

— WJIM HAWJICHO BEpHOE 3HAYCHHE apaMeTpa
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Pemenne nHe COOTBETCTBYET HA OAHOMY H3 KPUTCPHUCB, NMEPECUYUCICHHBIX
BBIIIC

0

Maxcumanouoiil 6ann 4

Beckoneunas apupmeTHdeckas IPOTPECCHsA, COCTOSIIAs W3  Pa3IHMIHBIX

HaTypaJbHbIX YHUCEJ, IIEPBBIM YIEH KOTOPOH MeHbIlE §, HE COACPKUT HU OJHOIO
n(n+1)

4Hca BHAA - neN. Kakoe HanMeHbIIEe 3HAUYCHHE MOXET IPHHHMATh

CyMMa C TPEThETOo IO JIECATHIIN WIeH TOH mporpeccun?

Pemenue.
OueBuHO, YTO M00asg MPOrpeccust ¢ Pa3HOCThIO | MM 2 COmEpXKHUT uucia

n(n+1)
2

BHJA , neN (cpean HHX ecThb CKOJIb YrogHO OoJblIMe YETHBIE U

HEUYE€THBIC YUCIIA).

3aM€TI/IM, 4TO 4HucCJia BHJa , he N JaroT Opu JACJICHUU Ha 3 TONBKO

n(n+1)
2

ocratk 0 u 1, mosToMy apupmeTHyecKasl MPOrpeccHsi, COCTOSIAs M3 UHCEl,
JAIOMIUX OCTATOK 2 IpU AENEHHH Ha 3, He OyAeT colepiaTh YUCeNl yKa3aHHOTO
Buma. TakuMm 00pa3oM, HaMMEHbBIIAs PAa3HOCTh TAKOH IPOTPECCHH MOXET OBITh

C1-(1+1)
2

paBHa 3. HaumeHb1IMii epBbIi uleH nporpeccuu 2 (1 — YHCJIO BUAA

nn+1 .
(—), neNj, TakuM 00pa3oM, HauMEHbBIIAs CyMMa C TPEThETO IO NECATHIN

4ieH OyzaeT y mporpeccunt a, =2+3(n—1).

37-8
8+11+...+26+29:T:148.
Otser: 148.
CopeprkaHue KpUTEepHst Basel
O00CHOBAHHO IOJTYYIECH BEPHBII OTBET 4
Peliene B 1[eJI0M BEpHOE, HO COJIEPIKHUT JIETKO YCTPAHUMbIE HETOYHOCTH 3

JlokazaHo, YTO pa3HOCTh HPOTPECCHH HE MEHee 3 W MPUBEIEH IpHUMep
MIPOTpeCcCUy, Ui KOTOPOM JOCTUTraeTcsd HaUMEHblIee 3HaYeHUEe MCKOMOMN

BEIMYMHBI, HO HE JO0Ka3aHO, YTO 3Ta MpPOTpeccus YIOBJIETBOPSET 2
YCIIOBUSIM 33241

JlokazaHo, 9TO Pa3HOCTH MPOTPECCHH HE MeHee 3 WM MpUBENEH mpuMep
MIPOTPECCHH, [T KOTOPOH TOCTHTAaeTCsl HaMEHbIee 3HaueHHEe MCKOMOIt 1
BENMYMHBI, HO HE JOKa3aHO, YTO 3Ta MPOTPECCHS YIOBIETBOPSET
YCIIOBHSIM 33a4H

PemieHre He COOTBETCTBYET HU OTHOMY M3 KPUTCPHEB, MEPEUUCICHHBIX 0

BBIIIC

Maxcumanvriti 6ann 4
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Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemmre ypaBnenne +/2sinx +1-log;(2cosx) =0.

Pemenne.

. 1
JleBast yacTh ypaBHEHHUSI IMEET CMBICH IpH cosx >0 u sinx > — 7

p . 1
Ecmu /2sinx+1=0, t0 smxz—z.

. 1
VYunteBasg, uTo cosx>0, ©W3 ypaBHEeHHS SInNX=-— > HOJIy4aceM:

P B  mpsmoyromsHOM — TpeyrompHmke ~— COE OC=——, OE=
x=—g+2nn,neZ. 2 2
- 1 CrnenoBarenbHo, tg/CEO = & .
Ecmu +/2sinx +1#0, 10 log;(2cosx)=0. Torna cosx=—. 7

[\

32

. 1 OtBeT: arctg——.
VuuteiBasg, YTO SINX=——, U3 YPaBHEHUS COSX=—  IIOJy4yaeM: & 7
2 2

- Cojiepxanue KpuTepust Bauist
=3 +2mk, ke . OGOCHOBAHHO MOJIYYEH BEPHBIH OTBET 2
. . Crroco6 HaXOKAEHHMsS HCKOMOIO yIiia BEPHBIM, HO IOJyYEH HEBCPHBIH |
OtBer: ——+2mn, neZ;—+2nk, keZ. OTBET WJIM PEllIeHUE HE 3aKOHYEHO
6 3 Pemienuie He yIOBIETBOPSIET HU OJHOMY W3 KPUTEPHEB, MEPEUUCICHHBIX 0
CognepxaHue KpuTepus bamasr BBILIIE
O6OCHOBaHHO MOJTyYeH BEPHbIH OTBET 2 Maxcumanvubiii 6ain 2

BepHo HaiiieHbl BCe 3HAUEHUS IIEPEMEHHOU X, IIPU KOTOPBIX PAaBEH HYJIIO
OJIUH U3 COMHOXMUTEJIEH JIEBOM 4acTU MCXOJHOIO ypaBHEHUs. Bo3MOKHO

C3 2log, .5 x* —5x
- X 5( )

0oTOOp HallIeHHBIX 3HAUCHHWN WM He TPOU3BEAEH, WM INPOU3BEIEH ! Pemmure HepaseHcTBO lo 2 z1.
HEBEPHO Bxss
PenieHne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, IEPEUUCICHHBIX 0 Pemenue.
BhIIIE Pemenue Oynem ucKkaTh NpH yCIOBUSX:
Maxcumanouviii 6an 2 xr—5x> 0,
x+5>0,

B npasuibHO# deTbIpéxyronpHoi mupamune SABCD , B kotopoit AB=3,54=17, x+5#1,

Touka E — cepeamHa pebpa SB. Haiimure yron mexnmy npsmoit CE u Pl

IUIOCKOCTBIO SBD .
otkyna x€(=5 —4)u(—4 —1)U(=1L 0)U(5; +o).

2
Pemenue. [Ipu Takux x MCXOAHOE HEPAaBEHCTBO MpUMeET BHJ log , (xz - Sx) >1.
I[lyctb O — cepenuna otpeska BD. Otpesok CO  sBusercs *
PaCCMOTpI/IM MOJTY4YCHHOC HEPaAaBCHCTBO npu
[EPIEHANKYIIPOM, OMYyIIEHHBIM U3 Touku C Ha IockocTs SBD. Yron mexnay )
npamoii CE u miockocTeio SBD pasen yrioy CEO . xe(=5; —4)u(—4 —1)U(S; +), Torna x* >1, noaromy
2 2
(x2 —5x) sz;xz((x—S) —1)20; xz(x—4)(x—6)20; x<4, x>6,
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otkyma x (-5 —4)uU(—4; —1)U[6; +x).
PaccmMoTpuM TNONy4eHHOE HEPaBEHCTBO IpU X e(—l; O), torma x* <1,
MO3TOMY

(xz—Sx)zsz;xz((x—S)z—l)SO; xz(x—4)(x—6)SO; 4<x<6, x=0,

OTKy/la PELLIEHUI HET.
Ortser: (—5; —4); (—4; _1); [6; +oo).

CopeprxkaHue KpuTepust banel
OOG0CHOBAaHHO MOJTYYEH BEPHBIH OTBET 3
OO00CHOBAaHHO TIONy4YEH OTBET, OTIMYAIONIMHCS OT BEPHOI'O KOHEYHBIM
KOJIMYECTBOM 3HAYCHUH IMEePEMEHHOH, NPH KOTOPBIX OIpeAeieHa JieBas 2

JacCTh HCXOIHOI'O HEPABCHCTBA

Pemenue COACPIKUT BCpHLIfI nepexoq OT HMCXOAHOTO HEPABCHCTBA K
paldOHAJIbHBIM HCEPABCHCTBAM MM BCPHO HalilcHbl BCE 3HAYCHUS
HepeMeHHOﬁ, IIpyu  KOTOPBIX OIIpE€AcJ€Ha JieBad 4YacTb HCXOAHOIO
HCPAaBCHCTBA

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIEHHBIX
BBIILIE

0

Marxcumanvnwiii 6an 3

PaccTosiHus oT Touku M , pacnoI0KEHHOM BHYTPU IPSAMOrO yIJia, 10 CTOPOH yIia
paBHbl 2 u 5. Haiigute paamyc OKPYXHOCTHM, BIMCAaHHOW B 3TOT yroil H
MIPOXOJsALIEH uepe3 Touky M .

Pewenue.

Ilycte A — Bepmuna ganuoro yrina, B u C — npoekuuu Toukd M Ha
cropoHsl yriua, BM =2, CM =5. Ilycth OKpYXXHOCTh € HeHTpoM O U Paanycom
R xacaercs cTopoH yria u npoxoaut yepe3 Touky M, F' u E — Touku KacaHus
OKPYXHOCTH c0 cTopoHaMi AB u AC COOTBETCTBEHHO.

B M

F Q—l (o)
H

A CE
Puc. 1
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0 o

Fo—p

B

M
[ 1
A C E
Puc. 2

ITycte Q — Touxa nepeceuenns CM u OF . PaccMOTpuUM IpSIMOYTOIBHBIN
TpeyronbHuk MOQ . B uém
MQ =|CM - QC|=|CM - OE|=|5-R|;
0Q =|OF - FQ|=|OF - BM|=|R-2]|.
ITo Teopeme Inaropa OM > = 00? + MO?*, umn R* = (R —-2)> +(5—-R)*. U3
KBaJpaTHOTO YPaBHCHUS R*—14R +29 =0 naxomum, uto R=7+ 245.

VYcnoBuio 3a1aun YIOBIETBOPSAIOT 00a pemreHus. J[Ba ciaydast mpencTaBIeHbI
Ha PUCYHKaX.

OtBer: 7— 2\/§ wm 7+ 2x/§.

CopeprxkaHue KpuTepust basibt

OO00CHOBaHHO MOJTy4YeH BEPHBIH OTBET 3

PaccmoTpena xoTs OBl O/1Ha BO3MOYKHAsI TeoMeTprUIecKast KOHQUTypanus,
JUTS KOTOPOH MOTy4eHO MPaBHIbHOE 3HAUCHNE HCKOMON BEIIIMIMHEI

PaccmotpeHa xoTst Gbl 0JJHA BO3MOXKHASI TEOMETPHIECKas KOH(MUTYpaIus,
JUTSL KOTOPOH MOYYeHO 3HAUYSHHUE HCKOMOM BETMYHMHbI, HETPABHIBHOE H3- 1
3a apu(HMETHIECKOH ONTHOKH

PenieHue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUUCIEHHBIX
BBIILIE

Marxcumanvuwiii 6an 3

Haiinute Bce 3HaueHus a, MpH KaXkJI0M U3 KOTOPBIX CUCTEMA

ohi +7-|x|+l:8y—|-7x2 +a,

X2+ y2 =1
NUMECT CAUHCTBCHHOC pemeHHe.

Pemrenue.
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Ecmm (xo; yy) pemenme, To (—Xo;¥y) — Takke pelIeHne. 3HAUMT, €CIH
cHCTeMa MMEET CJUHCTBCHHOE pEIIeHHE, TO 3TO pEIICHHE BHIA (O; y). IMpn
MOZICTAHOBKE €r0 B UCXOAHYIO CUCTEMY TIOJIy4aeM:

yi =1,
a=9-8y.

ITosTomy 6o y =—1, mubo y=1.

IIpu y=-1 momywaem: a=17. Ilpu 3TOM 3HauCHHUHU MapaMeTpa CHUCTEMa
NPUHUMAET BHUI:

2 47 x| =8y +7x% +16,

x* + y2 =1.
ITomumo pemeHus (0;—1) CUCTEMA HMMEET PELICHUS (1; 0) u (—1; 0), 4TO HE

YIOBIIETBOPSIET YCIOBHIO.
IIpu y=1 nonyuaem: a=1. Ilpu 5TOM 3HaueHHMH mNapaMeTpa cHCTEMa

OPHHUMAET BUJ:
2127 5 =8y + 72, 8(2"“ —y) +7(J{-x") =0,
X yt=l; X +y7=1.

V3 BTOpOro ypaBHCHHUS CIEAYET, YTO |x| <l u | y| <1. Ilostomy 2kl — y20 u

|x| -x*>0. 3Hayur,

M=y,
b =%,
OTKYy/a, Y4YMUTBHIBas YCJIOBHE | y| <1, momywaem: x=0, y=1 — emWHCTBEHHOE
peleHue.
Ortser: 1.
CopepxaHue KpUTepust Banbt
OO00CHOBaHHO MOJIYYCH BEPHBIA OTBET 4
C TmMOMOIIBIO BEPHOTO pACCYyKICHHs IIONyYeHO BEpHOE 3HAUCHHE 3
mapameTpa, HO pelleHHe HeAOCTaTOYHO 00OCHOBAaHO
C TmMOMOIIBIO BEPHOTO PACCY)KICHHS IIONYY4EeHO BEpPHOEC 3HAUCHUE 5
1apaMeTpa, HO B OTBET BKJIIOUEHO TaKXKe U HEBEPHOE
B pemenuu:
— WJIM BEPHO yKa3aHa CUMMETPHSI 110 IEPEMEHHOHN X ; 1
— WM HaliICHO BepHOE 3HaUCHHE apameTpa
PemeHne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX 0
BEIIIIE
Maxcumanvhutii 6ann 4

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (704 — 6/6)

Beckoneunas apI/I(I)MCTI/I‘{CCKaH nporpeccus, COCTOALILasA U3 Ppa3InYHbIX

HaTypaJIbHbIX YHCCI, HepBLIfI YJICH KOTOpOﬁ MeHblIe 15 , HE COACPKUT HU OJHOT'O
n(n+1)

yucjia BUAA T’ ne N Kakoe Hammenbllee 3HaAUEHHE MOXKET NpUHUMATh

CyMMa €O BTOPOTO IO MATHAAUATHII WICH 3TOH Iporpeccuu?

Pemenne.
OueBuAHO, 4TO JH00asi MPOTpeccHsi ¢ Pa3HOCTBIO | WM 2 CONEPKUT 4YHcia
n(n+1) N
BHJA — neN (cpemn HHX €CTh CKOJb YTOAHO OOJNbIIME YETHBIE H

HEYETHBIC YUCTIA).

n(n+1)

3aMeTHM, YTO 4YKClIa BUIA , n€N nmarT npu neneHUd Ha 3 TOJBKO

ocratk 0 u 1, mosToMy apudMeTHUYecKasl MPOTPEcCHsi, COCTOSAIIAs M3 UHCEl,
JAIOMUX OCTATOK 2 NpU AENEHHMH Ha 3, He OyAeT coAepiaTh YHCENl yKa3aHHOTO
Bupa. Takum 00pa3oM, HaMMEHbBIIAs PAa3HOCTh TAKOH IPOTPECCHH MOXET OBITh
1-(1+1)

> — 4YHUCJIO BHIA

paBHa 3. HaumeHbLIM NepBbIi WieH Oporpeccuu 2 (1 =

nn+1
(—), neNj, TakuM 00pa3oM, HaMMEHbIIas CyMMa CO BTOPOTO IO

NATHAAIATHIN 4ieH OyJeT y Iporpeccuu a, =2+3(n—1).

5+8+...+41+44=—492'14:343.
Ortser: 343.
Conepxkanue KpUTepHst Baser

(O00CHOBAaHHO MOJYYCH BEPHBIA OTBET 4
PeuieHre B LEIOM BEpHOE, HO COJEPIKHUT JICTKO YCTPAHUMBbIC HETOYHOCTH 3
JlokazaHo, 4TO Pa3HOCTh MPOTPECCHH HE MEHee 3 W NMPHBEAEH MpUMEP
MIPOTPECCHH, JIJISI KOTOPOH JOCTHUTaeTCs HAaUMEHBIee 3HAYCHUE UCKOMOM )
BEJIMYUHBI, HO HE [0Ka3aHO, YTO JTa TMPOTPECCHS YAOBIECTBOPSET
YCIIOBHSIM 331291
JlokazaHo, 9TO Pa3HOCTH MPOTPECCHU HE MEHee 3 WM MpPUBEIEH mpuMep
MIPOTPECCHH, Il KOTOPOH TOCTHTaeTCsi HaMEHbIIee 3HAUCHHE HCKOMOI |
BEIMYMHBI, HO HE [OKa3aHO, YTO J3Ta MPOTPECCHS YIOBIETBOPSCT
YCIIOBHUSIM 3314t
PeuieHre He COOTBETCTBYET HU OJHOMY M3 KPUTECPHEB, MEPEUHUCICHHBIX 0
BBILIC

Maxcumanvuotii Oann 4
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IHamsaTka 1u1s IKkcnepTa, nposepsiromero pemenus 3aganuii C1-C6 o
MaTeMaTHKe

DKcHepT, MPOBEpSAIIUNA padoTy, pacmojiaraeT KPUTEPUSMU OIICHWBAHUS PEIICHUN
3amannil C1-C6, BKITFOYAIOIIIMHU:

1) dopmynHupoBKY 3a7aHus C pa3BEPHYTHIM OTBETOM;

2) OHO U3 BO3MOXKHBIX PEIICHUN 3a/1aHMS;

3) conepkaHue KpUTepusl.

Crnenyer HOMHUTb, 4TO, IPOBEPSAs PELICHUS 3aJJaHUN C pa3BEPHYTHIM OTBETOM, SKCHEPT
OLICHMBAET MAaTEMATUYECKYI0 IPAMOTHOCTb IMPEACTABIEHHOTO pPELIEHUs. DKCHEPT HE JOJKEH
HPEbABIATh 0OCOOBIX TPeOOBAHUH K (JOPME 3aMIUCH U K CTETIEHHU MOAPOOHOCTH PEIeHHs], HO B TO
XK€ BpeMsl JIOJDKEH CIIEJUTh 32 NPaBUIBHOCTBIO M OOOCHOBAaHHOCTHIO MAaTEMaTHYECKUX
YTBEPKJICHHUH, UCTIOJIb3YEMBIX IK3aMEHYEMBIM.

MaxkcuManbHbIA 0aJuT 3a 3a1aHu:

C1 -2 6anna,
C2 -2 6anna,
C3 — 3 Ganna.
C4 - 3 Ganna,
C5 — 4 6anna,
C6 — 4 6anna.

Ecnu 5k3aMeHyeMBbIN HE IPUCTYIIAN K 3a/1a4€, TO B IPOTOKOJI CTABUTCA «X».

Ecin xe sk3aMeHyeMblii NPUCTYNHWJI K BBIIOJHEHUIO 3aJaHusl (aXe €clid TOJbKO
nepenucang ycloBUE WIM Hamucajl HOMEp 3a/aHusi), TO PELIeHHEe JOJDKHO ObITh OLICHEHO B
COOTBETCTBUU C KPUTEPHUAMHU IIPOBEPKU COOTBETCTBYIOIETO 3aJaHU.

B pacneuarannbie n300pakeHust paboOT IKCIEPT UMEET MPABO BHOCUTH JTIOOBIE TIOMETKH,
nomoraromnue 0ObeKTUBHOM OlEHKE pelIeHHs 3aaHus (3TH JUCTHI OOJbIIIE HE CKAHUPYIOTCS, a
nojsiexat yauuroxenuio B PLION).

[To xakmo¥ U3 MIECTH 3a7a4 HKCIEPT 005A3aTENbHO 3aHOCHUT B MIPOTOKOJI OJTHY U3 METOK: «X»,
«O», «1», «2», «3», «4» B COOTBETCTBUHU C 0OPA3IIOM HAITUCAHHS METOK.

Pe3ynbraThl OLIEHUBAHUS 3aHOCATCS B IPOTOKOJ MIPOBEPKH CIIETYIOIINUM 00pa3oMm:
— 6amutel mo C1 nmepeHocaTcst B KOJOHKY 1 poToKona;
— Oasutel o C2 mepeHoCsTCS B KOJIOHKY 2 MTPOTOKOJIa;
— 6asutel o C3 mepeHoCsTCS B KOJIOHKY 3 TPOTOKOJIa;
— 6autbl o C4 nepeHocsTcs B KOJIOHKY 4 IPOTOKOJIa,
— 6asutel o C5 nepeHocsTCs B KOJOHKY S IpOTOKOJIa,
— Gasutel o C6 mepeHoCsTCs B KOJIOHKY 6 TPOTOKOIa.
OcraBimecs KOJOHKHU MPOTOKOJIA HE 3aMOJTHIIOTCS.
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