EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (401 -1/3)

Enunbiii rocygapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 401

HNHCTpyKUMSA M0 BHINOJHEHUIO Pa00ThI

Ha BeIONHEHME SK3aMEHAIIMOHHOW pabOTHI MO MaTeMaTHke maércs 4 daca
(240 mun). Pabota cOCTOUT U3 ABYX YacTed U coaepuT 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 IIEJIOT0 YHUCIA
WJIH KOHEYHOH TECATHYHON APOOH.

Yacts 2 comepxuTt 6 6onee cinoxubx 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJIO 3aIMCATh MOJTHOE PEIICHHE U OTBET.

CoBeTyeM [UIi DKOHOMHHM BPEMEHH IMPOMYCKAaTh 3aJaHue, KOTOpPOe He
yaaércsl BBINIOJMHHUTH Cpa3zy, W TEPEXOOUTh K cleayromeMy. K BBITOTHESHHIO
MPOMYIICHHBIX 3a/IaHUI BB CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMS.

Kemaem ycnexa!
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KonuposaHve He gonyckaeTtcs
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Yactp 1

Omeemom kK 3aoanusam Imoii wacmu (BI-B12) sensemca yenoe uucio unu
KoHeuHasa Oecamuunas Opoob. Omeem credyem 3anucamv 6 OIAHK
omeemos Ne 1 cnpaga om Homepa cooOmeemcmeyuiezo 3a0aHuUA, HAYUHAA C
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3maxk munyc u 3anamyio
nuwiume ¢ OMOeNbHOU K1emouKe 6 COOMEemcmeuu ¢ NPUEEOEHHbIMU 8 DanKe
oopazyamu. Eounuysl usmepenus nucamo He HyHCHO.

B nome, B xotopom xuBét llets, ogun moabe3n. Ha kaxknom sTaxe mo mectb
kBapTup. [lets xuB&T B kBapTHpe 45. Ha kakom staxe xuBer Ilera?

Ha pucyHke >XHpHBIMH TOYKaMH TOKa3aHA IIeHA HE(TH HAa MOMEHT 3aKPBITHSA
OupkeBBIX TOProB BO Bce paboume muu ¢ 4 mo 19 ampens 2002 rona.
ITo ropu30HTaNM yKa3BIBAIOTCS YMCIIA MECSAIa, MO BEepTHUKATN — IeHa Oappeis
Heptn B gommapax CIIA. JIng HarIsgHOCTH JKHPHBIE TOYKH Ha PHCYHKE
coeauHeHbl nuHHEH. OmnpenenuTe MO PUCYHKY, KAKOTO YHCNIA IIeHa HepTu Ha
MOMEHT 3aKpBITUSI TOPTOB COCTaBMIIA 24 notapa 3a 6appens.
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Haiinute xopess ypaBHeHus log, (4 —x)=8.

B tpeyronasauke ABC CD — menuana, yron C paseH 90°, yron B pasen 35°.

Haiinure yron ACD. OtBer gaiite B rpagycax.
C
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B mepBom OaHke omuH (YHT CTEpIMHTOB MOXHO KymuTh 3a 47,4 py6msa. Bo
BTOpoM Oanke 15 ¢yHTOB — 32 696 pydOneir. B Tpethem Oanke 22 ¢yHTa CTOAT
1067 py6neii. Kakyro HanMEHbITYI0 cyMMy (B pyOJIsax) MpHAETCS 3aIlIaTUTh 3a

10 ¢byHTOB CTEpIMHTOB?

Haiinqure mmomans TpeyroibHUKA, H300paXEHHOTO Ha KIETYaToH Oymare ¢
pasmepom kietkn 1 cM x 1 cMm (cMm. puc.). OTBeT daiTe B KBaJpaTHBIX
CaHTHUMETpaXx.

—
e

lem

Haiinnre 3Hauenne Beipakenust 12sin150°-cos120°.

Ha pucynke u3o0paxén rpaduk y= f v(x) — npousBoaHoii pyskumn f(x),
ONnpenenEHHON Ha HUHTEpBalle (—9;8). Haiimure Touky skcTpemyma (QyHKIMN
£ (x) na orpeske [-3;3].

y
Y
y=1" ™/ \
—9a of 1 8 x

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

Haﬁlﬁ[HTe 00BEM MHOTOTpaHHHKa, BCpIIMHAMH KOTOPOro SABJAKOTCA TOYKH

A4, D, 4,, B, C, B, npsamoyronaeHoro mapamutenenunena ABCDABCD,, y
KoToporo AB =3, AD =4, A4, =5.
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3aBucuMocTh Temrepatypsl (B rpagycax KempBuHa) OT BpeMeHH st

B11

B12

HAarpeBaTeIbHOIO  3JIEMEHTa  HEKOToporo  mpubopa  Obula  IONydYeHa
JKcIepuMeHTanbHo. Ha uccinenyemMoM MHTEpBae TeMIepaTypa BBIYMCIAECTCS 110

bopmyne T(t) =Ty +bt+at’, tne t — BpeMsd B MuHyTax, 1, =1300K,
14
a=- 3 K/vun®, b =98 K/mun. H3BecTHO, 4TO NpH TeMIEpaType HArpeBaTels

cpie 1720K mpubop MokeT HCHOPTUTHCSA, MOATOMY €ro HY)KHO OTKITIOUUTH.
Omnpeznenute, Yepe3 Kakoe HauOoJblliee BpeMs MOCIE Hadana pabOThl HYMKHO
OTKIIIOYUTB NPHOOp. OTBET BBIpa3UTe B MUHYTaX.

Haiimure  naumbosbiiee  3HaueHue  QyHKUMH  y=x +2x +x-7  Ha

orpeske [-3;-0,5].

B MOHCACIIbHUK aKIITMW KOMITAHWH IMOJO0POXKAJIKM Ha HEKOTOPOC YHUCJIO IPOLCHTOB, a
BO BTOPHHUK IOACIICBEIM Ha TO XE CaMOC YHCJIO ITPOLICHTOB. B PE3yJIbTATEC OHH
cramu ctouTh Ha 4% ACHICBJIC, YE€M IIPpU OTKPBITHMH TOPTOB B IOHCIACIIBHUK. Ha
CKOJIBKO MPOICHTOB MOAOPOKAIN aKIIMH KOMIIAHUU B TTOHEISTLHUK?
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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 (\/5 sinx —2sin’ x) - loge(—tgx)=0.

B mpaBunbHOHN TpeyronbHoi npusme ABCA B,C;, Bce pédpa KOTOpOil paBHHI 1,
HalJIUTe pacCcTOsTHAE MEX Y psAMbIMUA A4, u BC|.

-1 2
log, 2x™" -log, 2x <

log,, x- lngﬂ X

Pemnre HepaBeHCTBO 40.

Touku M, K w N nexar Ha cTopoHax cooTBerctBeHHO AB, BC u AC
tpeyronbauka ABC, npuuém AMKN — mapamienorpaMm, IUIONiaab KOTOPOTO

4 .
COCTAaBIIIET 5 mwiomanu TpeyronsHuka ABC. Haiinute auaronans MN

napasuiesiorpaMma, eciim u3BecTHo, uto AB=21, AC =12 u £LBAC =120°.

Haiinute Bce 3HaueHus a, Mpu KaXXJA0M U3 KOTOPBIX CUCTEMA

y=~5+4x-x> +2,
y:\/9—az+2ax—x2 +a

HUMECT CIMHCTBCHHOC PCIICHUC.

MoOXHO JIM TpUBECTH NpUMEp ISITH PA3IUYHBIX HATypalbHBIX  YHCEl,
IPOU3BEJCHUE KOTOPBIX paBHO 720,

a) MATh;

0) dyeTsIpe;

B) TpH

13 HUX 00pa3yloT reOMETPUUECKYIO POTPECCHIO?

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

Bapuant Ne 402

HNHCTpyKUMSA M0 BHINOJHEHUIO Pa00ThI

Ha BeIONHEHME SK3aMEHAIIMOHHOW pabOTHI MO MaTeMaTHke maércs 4 daca
(240 mun). Pabota cOCTOUT U3 ABYX YacTed U coaepuT 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 IIEJIOT0 YHUCIA
WJIH KOHEYHOH TECATHYHON APOOH.

Yacts 2 comepxuTt 6 6onee cinoxubx 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJIO 3aIMCATh MOJTHOE PEIICHHE U OTBET.

CoBeTyeM [UIi DKOHOMHHM BPEMEHH IMPOMYCKAaTh 3aJaHue, KOTOpPOe He
yaaércsl BBINIOJMHHUTH Cpa3zy, W TEPEXOOUTh K cleayromeMy. K BBITOTHESHHIO
MPOMYIICHHBIX 3a/IaHUI BB CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMS.

Kemaem ycnexa!
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Yactp 1

Omeemom kK 3aoanusam Imoii wacmu (BI-B12) sensemca yenoe uucio unu
KoHeuHasa Oecamuunas Opoob. Omeem credyem 3anucamv 6 OIAHK
omeemos Ne 1 cnpaga om Homepa cooOmeemcmeyuiezo 3a0aHuUA, HAYUHAA C
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3maxk munyc u 3anamyio
nuwiume ¢ OMOeNbHOU K1emouKe 6 COOMEemcmeuu ¢ NPUEEOEHHbIMU 8 DanKe
oopazyamu. Eounuysl usmepenus nucamo He HyHCHO.

B nome, B kotopom xuBET Bans, onuH moabe3n. Ha kaxkigom staxe mo cemMb
kBapTHp. Bans xuBér B kBapTupe 58. Ha xakom sTaxke >kuBeT Bansa?

Ha pucyHke >XHpHBIMH TOYKaMH TOKa3aHA IIeHA HE(TH HAa MOMEHT 3aKPBITHSA
OupkeBBIX TOProB BO Bce paboume mgum ¢ 17 mo 31 asrycra 2004 rona.
Ilo ropuszoHTanM yka3pIBAalOTCA YMCIIA MECSIa, IO BEPTHUKAIN — IIeHa Oappeis
Heptn B gommapax CIIA. JIng HarIsgHOCTH JKUPHBIE TOYKH Ha PHCYHKE
coeauHeHbl nuHHEH. OmnpenenuTe MO PUCYHKY, KAKOTO YHCNA IIeHa HeTu Ha
MOMEHT 3aKpPBITHSI TOPTOB COCTaBMIIA 42 H0IIapa 3a Gappens.
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Haiinute xopess ypaBHenus log,(3—x)=3.

B tpeyronsauke ABC CD — menuana, yron C pased 90°, yron B pasen 38°.

Haiinute yron ACD. OTBer gaiite B rpagycax.
C
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B mepBom OaHke omuH (YHT CTEpIMHTOB MOXHO KymuTh 3a 43,1 py6msa. Bo
BropoM Oanke 30 GpyHTOB — 3a 1446 pyOueii. B Tpetbem Oanke 18 (hyHTOB CTOST
765 pyoneit. Kakyro HauMeHbIIYI0 cymMMy (B pyOmsx) mpuAa€Tcs 3aIuiaTHTh 3a
10 ¢pynTOB CTEPIUHTOB?

Haiiante miomanp TpeyroibHUKa, H300paXEHHOTO Ha KieT4aTtod Oymare c
pasmepom kietkm 1 cM x 1 cm (cm. puc.). OTBeT mgaiiTe B KBaJpaTHBIX
CaHTHMETpax.

lem

Haiinnre 3Hauenne BeipaskeHus 24sin150°-cos120°.

Ha pucynke u3o0paxéH rpadpuk y = f v(x) — Ipou3BOAHON (QYHKIMH f (x),
ONpenenEHHON Ha HUHTEpBalle (—8;3). Haifnmure Touky skcTpemMyMma (QYHKIMU

f(x) ua otpeske [-6;1].

y
/ 1\
/. \ 1
-8 o] 1 3x
y=f"()\ ~
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Halinure 00BEM MHOTOrpaHHHWKa, BEPIIMHAMH KOTOPOTO SIBIISFOTCS TOUKH
A4, D, 4,, B, C, B, npsamoyronaeHoro mapamutenenunena ABCDABCD,, y
KoToporo AB =4, AD =5, A4 =7.
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3aBHCHMOCTh TeMmIlepaTypel (B Tpagycax KenbpBuHa) OT BpeMeHH Ui
HarpeBaTeIbHOTO  JJIEMEHTa  HEKOTOporo  mpubopa  ObUla  TONydYeHa

sKcrepuMeHTanpHo. Ha uccnenyemMom MHTEpBalle TEMIEpaTypa BBIYHCISETCS IO

bopmyne T(t):To—i-bt+at2, roe ¢t — Bpems B MuHyTax, 1,=1380K,
2

a=-15K/mun", b=165K/mun. V3BecTHO, 9TO IIpH TeMIIepaType HarpeBaTeist

ceeimre 1800K mpubop MOXXET HCHOPTUTHCSA, MOATOMY €Tr0 HY)KHO OTKITIOUUTH.

Omnpenenute, 4epe3 Kakoe HamOonblIee BpeMs IOCIe Hadajga paboThl HyKHO

OTKJIFOUUTH TIpHOOop. OTBET BBIpAa3UTE B MUHYTAX.

Haiiiute  Hawbonbllee  3HaueHWe  (yHKIMH y=x +4x’+4x+7 Ha
OTpe3Ke [—5; - 1] .

B noHezebHUK aKIK KOMITAHUH NT0JI0POKAIN Ha HEKOTOPOE YHCIIO IPOLIEHTOB, a
BO BTOPHHK IIOZICIIEBEIN HA TO K€ CaMO€ YHCIIO IPOLEHTOB. B pesynbrare oHU
CTalM CTOUTH Ha 2,25% nelneBie, yeM MpU OTKPHITHM TOPTOB B MoHenenpHUK. Ha
CKOJIBKO TIPOIIEHTOB I0{0PO’KaIM aKIIMH KOMITAaHUH B TIOHE/ICIIBHUK?
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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.

Peumnte ypasHenue (2cos” x + V3 cos x)-log;(tgx) =0.

B mpaBunbHOHN TpeyronbHoi npusme ABCA,B,C;, Bce pédpa KOTOpOil paBHHI 3,
HalJIUTe pacCcTOsTHAE MEX Y psAMbIMUA A4, u BC|.

-1 2
log, 3x™ -log, 3x <

log;, x- log3x,2 X

Pemnre HepaBeHCTBO 180.

Touku A, B m C nexar Ha cropoHax coorBerctBeHHO KL, LM wu KM
tpeyronbauka KLM , npuuém KABC — mapamienorpaMm, IUIONIab KOTOPOTO

3 .
COCTaBJIAET 3 wiomany TpeyronbHuka KLM . Haiinute nuaronams AC

rapajijiesiorpaMmma, eciia u3BectHo, uto KL =8, KM =12 u cos LZLKM :%.

Haiinure Bce 3HaUeHUS a , [IPHU KaXKIO0M U3 KOTOPBIX CUCTEMA

y=\/l2+4x—x2 +2,
y:\/16—c12+2a)c—x2 +a

HNMECT CANMHCTBCHHOEC PCIICHUCE.

MoOXHO JIM TpPUBECTH TPUMEp IIITH PA3IHYHBIX HATypaIBHBIX  YHCEI,
MpoM3BeJeHNE KOTOPBIX paBHO 1200, u

a) TATh;

6) geTsIpe;

B) TpH

U3 HUX 00pa3yoT T€OMETPUUECKYIO IIPOTPECCUI0?

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

Bapuant Ne 403

HNHCTpyKUMSA M0 BHINOJHEHUIO Pa00ThI

Ha BeIONHEHME SK3aMEHAIIMOHHOW pabOTHI MO MaTeMaTHke maércs 4 daca
(240 mun). Pabota cOCTOUT U3 ABYX YacTed U coaepuT 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 IIEJIOT0 YHUCIA
WJIH KOHEYHOH TECATHYHON APOOH.

Yacts 2 comepxuTt 6 6onee cinoxubx 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJIO 3aIMCATh MOJTHOE PEIICHHE U OTBET.

CoBeTyeM [UIi DKOHOMHHM BPEMEHH IMPOMYCKAaTh 3aJaHue, KOTOpPOe He
yaaércsl BBINIOJMHHUTH Cpa3zy, W TEPEXOOUTh K cleayromeMy. K BBITOTHESHHIO
MPOMYIICHHBIX 3a/IaHUI BB CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMS.

Kemaem ycnexa!
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KonuposaHve He gonyckaeTtcs

H
p—

Yactp 1

Omeemom kK 3aoanusam Imoii wacmu (BI-B12) sensemca yenoe uucio unu
KoHeuHasa Oecamuunas Opoob. Omeem credyem 3anucamv 6 OIAHK
omeemos Ne 1 cnpaga om Homepa cooOmeemcmeyuiezo 3a0aHuUA, HAYUHAA C
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3maxk munyc u 3anamyio
nuwiume ¢ OMOeNbHOU K1emouKe 6 COOMEemcmeuu ¢ NPUEEOEHHbIMU 8 DanKe
oopazyamu. Eounuysl usmepenus nucamo He HyHCHO.

B nowme, B xoTopoM xuBET AHs, oauH noxwe3n. Ha kaxaom sTaxke mo ImiecTb
KBapTHp. AHs )KUBET B kBapTupe 39. Ha xakom sTaxke >KuBET AHs?

Ha pucyHKe >KHpHBIMH TOYKaMM IIOKa3aHa IICHA OJI0OBa HAa MOMEHT 3aKpBITHS
OMpKeBBIX TOProB BO Bce paboume mHu ¢ 12 mo 28 HosOps 2007 rona.
Ilo ropuszoHTanM yKa3bpIBAlOTCA YMCIA Mecslla, MO BEPTHKaNd — I[eHA TOHHBI
omoBa B pommapax CIHA. [lng HarisgHOCTH JKHpPHBIE TOYKHM HAa PHCYHKE
coeauHeHsl nuHUeH. Ompenenure MO PUCYHKY, KaKOro 4HMCIa I[€HAa OJOBa Ha
MOMEHT 3aKpBITUsS TOProB coctaBmia 16 600 gonmapos CIIIA 3a ToHHY.
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Haiinure xopens ypaBuenus log,(4—x)=9.

B tpeyrompanke ABC CD — menuana, yron C paBeH 90°, yron B paseH 44°.

Haiingute yron ACD . OtBer gaiite B rpaaycax.
C
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B mepBom OaHke omuH (YHT CTEpIMHTOB MOXHO KymuTh 3a 47,1 py6msa. Bo
BTOpoM Oanke 15 ¢yHToB — 3a 651 pyOnb. B Tperbem Oanke 25 GyHTOB cToAT
1130 pyGueii. Kakyro HanMeHbITYI0 cymMMy (B pyOJIsx) mpHAETCS 3aIUIaTUTh 3a
10 ¢byHTOB CTEPIMHTOB?

Haiiante miomanp TpeyroibHUKa, H300paXEHHOTO Ha KieT4aTtod Oymare c
pasmepom kietkm 1 cM x 1 cm (cm. puc.). OTBeT mgaiiTe B KBaJpaTHBIX
CaHTHMETpax.

—
> 4
/

lem

Haiinute 3Hauenue BeipaskeHust 12cos150°-sin120°.

Ha pucynke n3o0paxéH rpaguxk y= f '(x) — TpoW3BOMHON (yHKIHH f (x),
OMNpEeAEIEHHON Ha WHTEpBaJe (—1;12). Haiimure TOuky skcTpemyma (GYHKIUH
£ (x) Ha orpeske [4;8].
y

—1
—10[ 1 12

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
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Haﬁlﬁ[HTe 00BEM MHOTOTpaHHHKa, BCpIIMHAMH KOTOPOro SABJAKOTCA TOYKH

A4, D, 4,, B, C, B, npsamoyronaeHoro mapamutenenunena ABCDABCD,, y
KoToporo AB =4, AD =6, A4, =5.
Dl C]

3aBucuMocTh TeMmrieparypsl (B rpamycax KenbBuHa) OT BpeMeHH A

HarpeBaTeIbHOrO  3JIEMEHTa  HEKOTOporo  mpubopa  Obuia  moiydeHa
sKcrepuMenTanpHo. Ha uccnenyemMom MHTepBalle TEMIEpaTypa BBIYHCISAETCS IO
bopmyne T(t)=Ty+bt+at’, tne t — Bpema B wmmmytax, T,=1330K,
2

a=-15K/mun", b=165K/mun. V3BecTHO, 9TO IIpH TeMIIepaType HarpeBaTeist
ceeie 1600K mpubop MOXeT HCHOPTHUTHCSA, MOATOMY €Tr0 HY)KHO OTKITIOUHTH.
Omnpenenute, depe3 Kakoe HawOOJbIllee BpeMsi TOCIe Hadana paboThl HYXKHO
OTKIIFOUUTH IIprOOop. OTBET BBIpAa3UTE B MUHYTAX.

Haiiinte  HamGomblnee  3HAUeHMEe  QYHKIMH  y=Xx +6x°+9x—5 Ha
OTpe3Ke [—5; - 2].

B nonenenpHuK akuy KOMIAHUY IOJOPOXKAIU Ha HEKOTOPOE YHUCIIO IPOLIEHTOB, a
BO BTOPHMK IOJCIIEBENM HA TO K€ CaMO€ YUCIIO IIPOLEHTOB. B pesynbraTe oHU
CTaJIM CTOUTH Ha 9% pemieBne, 4eM NpH OTKPHITUH TOProB B MOHeAenbHUK. Ha
CKOJIBKO MPOIIEHTOB MOA0POKAIH aKI[UH KOMIIAHUH B TIOHEJETbHUK?
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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.

Peuite ypasHenue (2sin® x + V3sin x)-log,(tgx)=0.

B mpaBunbHOHN TpeyronbHoi npusme ABCA B,C;, Bce pédpa KOTOpOil paBHBI 7,
HalJIUTe pacCcTOsTHAE MEX Y psAMbIMUA A4, u BC|.

-2 3
log, 2x"-log, 2x <

logzx2 X- logzx,3 x

Pemnre HepaBeHCTBO 84.

Toukn E, H u F nexar Ha cTopoHax cooTBercTtBeHHO PO, OR u PR
TpeyronbHuka PQOR ., npuuém PEHF — mnapamienorpamm, IUIOIaas KOTOPOTO

12 .
COCTaBIISIET 2—5 wiomaau TpeyronpHuka PQR. Haiiautre nuaronans EF

2
napajuiesIorpaMMa, ey u3BecTHo, uto PO =10, PR=15 u cos ZOPR = 3

Haiinute Bce 3HaueHus a, Npu KaXJA0M U3 KOTOPBIX CUCTEMa

y=v16+6x—x* +3,
y=+25-a*+2ax—x* +a

HUMECT CIUHCTBCHHOC PCIICHUC.

MOXHO JIM TpPUBECTH TPUMEP IITH PA3IMYHBIX HATYPAIBHBIX  YHCE,
Mpou3BeACHUE KOTOPhIX paBHO 2800, u

a) MATh;

0) ueTsIpe;

B) TpH

U3 HAX 00pa3yroT TeOMETPHUYECKYIO TPOTPECCHIO?

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
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Enunbiii rocygapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 404

HNHCTpyKUMSA M0 BHINOJHEHUIO Pa00ThI

Ha BeIONHEHME SK3aMEHAIIMOHHOW pabOTHI MO MaTeMaTHke maércs 4 daca
(240 mun). Pabota cOCTOUT U3 ABYX YacTed U coaepuT 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 IIEJIOT0 YHUCIA
WJIH KOHEYHOH TECATHYHON APOOH.

Yacts 2 comepxuTt 6 6onee cinoxubx 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJIO 3aIMCATh MOJTHOE PEIICHHE U OTBET.

CoBeTyeM [UIi DKOHOMHHM BPEMEHH IMPOMYCKAaTh 3aJaHue, KOTOpPOe He
yaaércsl BBINIOJMHHUTH Cpa3zy, W TEPEXOOUTh K cleayromeMy. K BBITOTHESHHIO
MPOMYIICHHBIX 3a/IaHUI BB CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMS.

Kemaem ycnexa!

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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H
p—

Yactp 1

Omeemom kK 3aoanusam Imoii wacmu (BI-B12) sensemca yenoe uucio unu
KoHeuHasa Oecamuunas Opoob. Omeem credyem 3anucamv 6 OIAHK
omeemos Ne 1 cnpaga om Homepa cooOmeemcmeyuiezo 3a0aHuUA, HAYUHAA C
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3maxk munyc u 3anamyio
nuwiume ¢ OMOeNbHOU K1emouKe 6 COOMEemcmeuu ¢ NPUEEOEHHbIMU 8 DanKe
oopazyamu. Eounuysl usmepenus nucamo He HyHCHO.

B nome, B kotopom xuBEr Mpa, onuH noawve3n. Ha kaxxnom 3taxe mo JeBATh
kBapTHp. Mpa xuBEr B kBapTupe 49. Ha xakom staxke xuBét Mpa?

Ha pucyHke >KHpHBIMH TOYKaMH ITOKa3aHa IIeHa HHUKENTS HA MOMEHT 3aKPBITHSA
OupskeBBIX TOProB Bo Bce paboune quu ¢ 6 mo 20 mas 2009 roxa. ITo ropusoHTanu
YKa3bIBAIOTCS YHCIIAa MECSIa, 10 BEPTHKATH — I[€HAa TOHHBI HUKEIS B JOJUIapax
CIOA. [lns HArIsAHOCTH JKUPHBIE TOYKH HAa pUCYHKE COEAMHEHBI IJIHHHEH.
Omnpenenute N0 PUCYHKY, KAKOTO YKCIIa IIeHa HUKeNs paBHANachk 12 800 mommapam
CIIA 3a ToHHY.

13600 : :
13400 ’
13200 A\ A

Nofo )

s N\ -

a0 / ST
/ /

200cf \

11800

6 7 8 11 12 13 14 15 18 19 20

Haiinute xopess ypaBHeHus log (5 —x)=2.

B tpeyronsauke ABC CD — meauana, yron C pased 90°, yron B paseH 36°.

Haiinute yron ACD. OTBer naiite B rpagycax.
C
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B mepBom OaHke omuH (YHT CTEpIMHTOB MOXHO KymuTh 3a 43,5 py6msa. Bo
BTOpOM OaHke 15 ¢pyHTOB — 32 696 pyOneil. B Tpethem Oanke 18 GyHTOB cTOAT
765 pyoneit. Kakyro HauMEHbBIIYI0 cymMMy (B pyOmsx) mpuia€rcs 3aIulaTHTh 3a

10 pyHTOB CTEPIUHTOB?

Haiinqure miomans TpeyroibHUKA, H300paXEHHOTO Ha KIETYaTod Oymare ¢
pasmepom kietkn 1 cM x 1 cm (cm. puc.). OtBer pgaiiTe B KBaJpaTHBIX
CaHTHUMETpax.

lem

/
Ve

Haiinure 3HaueHne BeipaskeHust 24cos150°-sin120°.

Ha pucynke n3o0paxéH rpapux y= f v(x) — npou3BOAHON (QYHKIWH f (x),
ONpenenEHHON Ha HMHTEpBalle (—8; 4). Haiinure Touky skcTpemyma (yHKIHUH

f(x) ua otpeske [-3;1].

HERE
y=rx)
\
/ /N
\l

yaf=)
)

P

™
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Haﬁlﬁ[HTe 00BEM MHOTOTpaHHHKa, BCpIIMHAMH KOTOPOro SABJAKOTCA TOYKH

A4, D, 4,, B, C, B, npsamoyronaeHoro mapamutenenunena ABCDABCD,, y
KoToporo AB =3, AD =5, A4, =6.
D, G
Ay

e —————— N

3aBHCHMOCTh TeMmIlepaTypel (B Tpagycax KembpBnHa) OT BpeMeHH Ui

B11

B12

HAarpeBaTeIbHOTO  JJIEMEHTa  HEKOTOporo  mpubopa  Obuia  MONydeHa
SKCTIeprMeHTaNIbHO. Ha mccnenyeMoM MHTEpBalie TeMITepaTypa BBEIYHCISIETCS O
bopmyne T(t):TO +bt+at’, e t — BpeMa B MuHyTax, I, =700K,
a=-15K/mun®, b=210 K/vun. W3BecTHO, YTO NIpH TeMIepaType HArpeBaTels
ceeime 1300K mpubop MOXXeT HCHOPTUTHCSA, MOATOMY €ro HY)KHO OTKITIOUUTH.
Omnpenenute, 4yepe3 Kakoe HauOonbllee BpeMsl IOCIe Hadaga paboThl HyKHO
OTKIIIOUUTH IpHOOp. OTBET BBIpA3UTE B MUHYTAX.

Haiinute Hambombliee  3HaueHMEe (GYHKIHH y=x —6x"+9x+10 Ha

OTpe3Ke [O; 3] .

B nonezenbHUK aKIKM KOMITAHUH MTOJI0POKAIN Ha HEKOTOPOE YHCIIO IPOLIEHTOB, a
BO BTOPHHK ITOJICLICBENM Ha TO K€ CaMO€ YHCJIO MPOLEHTOB. B pesynbrare oHM
CTaJu CTOUTH Ha 12,25% neniesiie, 4eM IPH OTKPHITHH TOPToB B IOHEIeNbHUK. Ha
CKOJIBKO TIPOLIEHTOB I0I0PO’KaIM aKIIMK KOMITAaHUH B TIOHE/ICIIBHUK?
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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 (\/5 cosx —2¢0s” X) - logs(—tgx)=0.

B npaBunbHOHN TpeyronbHoi npusme ABCA B,C;, Bce pédpa KOTOpOil paBHEI 0,
HalJIUTe pacCcTOsTHAE MEX Y psAMbIMUA A4, u BC|.

-1 3
log, 5x -log, 5x <105.

Pemure HCPaBCHCTBO
logs, x- log5 3X
X

Toukn P, R m ( nexar Ha CTOpPOHaX cooTBeTcTBeHHO EF, FG u EG
tpeyronbiuka EFG, npuuém EPR(Q — mapamienorpaMM, IUIOMAas KOTOPOTO

8 N
COCTaBIISIET 2—5 wiom@aan TpeyronbHuka EFG. Haiigure nuaronans PQ

HapauIenorpaMma, ecly u3BecTHo, uto EF =15, EG=10 u LZFEG =60°.

Haiinure Bce 3HaueHus a , IPU KaXXJAO0M U3 KOTOPBIX CUCTEMA

y=~-5+6x-x"+3,
y:\/4—az—2ax—x2 -a

NMECT CIMHCTBCHHOEC PEIICHUE.

MoxHO JIM TpUBECTH IpPUMEpP MATH Pa3IM4YHBIX HATypaJbHBIX UHUCEIl,
IIPOU3BEICHNE KOTOPBIX paBHO 648, 1

a) TATh;

0) geTsIpe;

B) TpH

U3 HUX 00pa3yl0T TeOMETPUUECKYIO IIPOTPECCUIO?

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWKA, 11 knacc (401 - 1/6)
Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemure ypaBHeHUE (\/5 sinx —2sin’ x) - logs(—tgx)=0

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWKA, 11 knacc (401 - 2/6)
G
A, E B,
. T \\
: \
| \\
|
Penenue. N
\
JleBast yacTh ypaBHEHHUS IMEET CMBICH TIpH tgx < 0. Lo
! \
T ! \
Ecmu logg(—tgx)=0,T0 tgx=—1, oTkyna x=——+nn, n€Z. /"CJ’\\ \
- N \
-7 I N
Ecmm  logy(—tgx)#0, TO 3sinx—2sin’x=0, orkyaa sinx=0 wm ezl ---7" K\
3 A B
sinx =— ITycte AK — BbIcoTa TpeyroabHuka ABC. AK nepneHnukyisipHa BB, Tak
Pemenns ypaaenus sinx =0 He SBISIOTCS KOPHAME HCXOJHOTO yPABHEHHS. Kak BB nepnemmukynspua miockocth  ABC. Takum obpasom, muckomoe
3 paccTossHue — JunHa otpeska AK . W3 paBHOCTOpoHHero TpeyrombHuka ABC
VYuuteiBast, uto tgx<0, W3 ypaBHEHUS SINX=——  TOJydYacM: HAXOJHM:
2n AK:ﬁABzﬁ.lzﬁ
x:_+2ﬂ:k,k€Z. 2 2 2 :
3
b 2n N3
OtBeT: — Z +7mn, nel,—+2nk, keZ. Orser: .
CopeprxaHue KpUTepHst ERI Cozepxanue KpHTEpHs Bajuer
O00CHOBAaHHO MOJTYYICH BEPHBIA OTBET 2 OG0CHOBAHHO 10Ny YeH BEPHbIi OTBET 2
BepHo HaliieHbI BCe 3HAUCHHSI IEPEMEHHON X, IPH KOTOPBIX PaBEH HYIIO Peuenne conepkuT OOOCHOBAHHBIA TMEPEXON K MIAHHMETPHISCKOI 1
OJIMH M3 COMHOXKHTEJICH JIEBOW YaCTH MCXOIHOTO YpaBHEHHs. BO3MOXHO 1 3a7a4¢, HO IOJTy4CH HCBCPHBIM OTBCT MJIM PCIICHUC HE 3aKOHYCHO
oTOOp HaMJCHHBIX 3HAYCHUH WIM HE TPOU3BEIEH, WM TNPOU3BEIEH Perrenne He COOTBETCTBYET HI OJTHOMY M3 KPHTEPHEB, IEPEUHCICHHBIX 0
HEBEPHO BBIIIIE
PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIECHHBIX 0 Maxkcumanshoui 6ain 2
BBIIIC
Maxcumanvuviii 6ann 2
-1 2
log, . 2x" -log, 2x
Pemre HepaBeHCTBO lgx ] Ex <40.
0g,.x-lo X
Eox g2 2
B mpaBunbHO# TpeyronsHoi npusme ABCAB,C;, Bce pédpa KoTopoil paBHEI 1,
HalJuTe pacCTOAHUE MEXIY IpAMBIMUA A4, u BC|.
Pemenue.

Pemenne.
Tak kxak npsmas BC, mepecekaercs ¢ NpsAMoi BB;, mapamienbHOl MpsSMoi

AA |, n nexur B miockoctd BCC|, mapaulenbHOl A4, TO PacCTOSHHE MEXIY

Pemenune Oynem uckatb npu ycinoBusix: x >0, x#—, x #1, x # V2.
npsiMbIMi A4, n BC| paBHO pacCTOSHUIO OT NPsAMOH A4; 1o mnockoctn BCC, .

J1st Takux x moyvaem:

_ -1 2
log, 2x"'-log, 2x* (10gx 2+log, x )(10gx 2+log, x )
log,, x-log, ,x 1 1
X .
log,2+log, x log, 2+log, x>
© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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=(log,2-2)-(log,2-1)-(log, 2+1)-(log, 2 +2).
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ITycts t=log, 2. Torna
(1=2)(e=1)(+1)(t+2)<40; (2 =4)( =1)<40; £ =51 =36 < ;

(t2—9)<12+4)<0; 3<t<3.

1 3
3Haunrt, -3 <log, 2 <3, oTKyaa 0<x<%,x>x/5.

YuutsiBas ycnoBus, noiayyaem: 0 < x < %, %< x < %, 3/5 <x< \/5, x> \/E

Orser: (0; %) G %) (3/5; \/5); (ﬁ; +00).

CopeprxaHue KpuTepust bael
OO00CHOBaHHO MOJIyYeH BEPHBIH OTBET 3
OOOCHOBAaHHO TIOMY4YEH OTBET, OTIMYAIONIMHCS OT BEPHOIO KOHEYHBIM
KOJIMYECTBOM 3HA4YCHWH NEPEMEHHOH, NPH KOTOPHIX OmpeneieHa jesas | 2

YaCTb UCXOJAHOT'O HEPABEHCTBA

Pemenne COACPIKUT BepHBII7I nepexoa OT HCXOAHOro HCEPABCHCTBA K
palOHAJIbHBIM HCEPABCHCTBAM MM BCPHO HaﬁHeHBI BCC€ 3HAYCHUA

. 1
IIECPEMEHHON, TIPU KOTOPBIX OIpEACTICHa Ji€BasA 4YacTb HCXOJHOTO
HEPaBCHCTBA
PenreHne He COOTBETCTBYET HH OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0

BBIIIC

Maxcumanonwiii 6an 3

Touku M, K u N Jexar Ha cTopoHax cooTBerctBeHHO AB, BC u AC
Tpeyronbauka ABC, npuuém AMKN — mapasienorpaMm, IUIOHIaab KOTOPOTO

4 .
COCTAaBIIIET 9 mwiomanu TpeyronsHuka ABC. Haiinute aumaroHans MN

napasuiesiorpaMma, eciim u3BecTHo, uto AB =21, AC =12 u £LBAC =120°.

Pemenue.

BK
[Iycts mmomans Tpeyronpauka ABC paBHa S, a B—C:k. Torna

TpeyronbHuk MBK mnonoben TpeyronsHuky ABC ¢ koaddunmenrtom k, a
tpeyroiapHuk NKC — ¢ ko3¢ dunuentom 1 -k .

S =8 umn + Susx + Swxes S:gS+k2S+(1—k)2S; k2—k+§:0,

2 1
OTKyJIa MoTydaeMm: k = 3 um k = 3
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (401 — 4/6)
A
M
N
C K B
Puc. 1
1 2
B mepBom ciywae (puc. l): AM =NK =§AB =7, AN=MK =§AC =8.
Crenoatensio, MN =\ AM* + AN? —2AM - AN - cos120° =13.
A
N
M
C K B
Puc. 2
Bo BTopom ciyuae (puc. 2): AM = NK :§AB =14; AN =MK :%AC:4.
Crenosarensio, MN = AM? + AN? —2AM - AN -cos120° = 24/67.
OtBeT: 13 nau 2/67.
ConepikaHue KpUTepHs Bbais
OG0CHOBAHHO MOJTYYICH BEPHBIH OTBET 3
PaccmoTpena XoTst OBl OIHa BO3MOJXKHAsI TeOMETpUIEcKasi KOHGUTypaIus, )
JUTSL KOTOPOH MOTY4eHO MPaBHIbHOE 3HAYCHHUE HCKOMOW BEIIMYHHEI
PaccmoTrpena xoTs OBl OJTHA BO3MOYKHAsI TeOMeTpU4ecKas KOH(GUrypanus,
JUTSL KOTOPOU TOJTyYeHO 3HAYCHUE HCKOMOW BEIMYMHbBI, HEPABHIBHOC U3- 1
32 apuPMETHICCKOH OLIMOKH
Pemenne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuviii 6an 3

Haiinute Bce 3HaueHus a, Npu KaXJa0M U3 KOTOPBIX CUCTEMA

y=~5+4x—x* +2,
y=\/9—c12+2ax—x2 +a

HUMECT CAIUHCTBCHHOC PCIICHUC.
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Pemenue.
CucremMa WMeEeT CIMHCTBCHHOE pEIICHUEe TOrJa W TOJBKO TOTJa, KOrja

rpadukn  pyHKmEA  y=+5+4x—x>+2 ®w  y=a+\4—a*+2ax - x> nmeor
€IMHCTBEHHYIO OOIIYIO TOUKY.

IlepBoe ypaBHeHHE 3amuiieM B Buae V—2=+/9—(x— 2)?, 10 ectb
(-2 +(x-2)*=9 mpu y>2.

OTU ycnoBHs 3aJal0T BEPXHIOI MOJYOKPYXHOCTb C ILeHTpoM (2; 2) u

paanycom 3.
Y

2
, —
s
.
s s
s s
s s

Bropoe ypaBHeHHe 3ammimeM B BHAE y—a=+9—(x—a)*, To ecTh
(x—a)* +(y—a)*=9 npu y>a.
OTn ycnoBUs 3aJal0T BEPXHIOI MOJIYOKPYXKHOCTh C LEHTPOM (a; a) M

paguycom 3.
[Ipu @ =2 nmomyoKpy>XHOCTH COBIIQJIAIOT.
IIpu a <—1, a >5 NoIyoKpyX HOCTH HE UMEIOT OOIIUX TOUCK.
IMpu —1<a <5, a+#2, oHA UMEIOT EANHCTBEHHYIO OOIIYIO TOYKY.
OtBeT: —1<a<2;2<a<5.

ConepikaHue KpUTepHs Baer

OOG0CHOBAHHO MOJTYYEH BEPHBIH OTBET 4

C moMompI0 BEPHOTO PACCY)KACHHUS IIOJNyYCHBI BEPHBIC 3HAYCHIS
napamerpa, HO

— WM OTBET OTJIMYAETCS OT BEPHOTO KOHEYHBIM YHCJIOM 3HAYCHHN 3
napamerpa;

— WIK pelIeHHe HeJJOCTATOYHO 000CHOBAHO

C IOMOIIIBIO BEPHOT'O PACCYIKACHHUS MOJYUCH XOTA Obl OJUH POMEIKKYTOK
3HAYCHUI napamMeTpa, 0JHa U3 I'paHHUIl KOTOPOIro BEpHasa

3amaya cBeIeHa K UCCIIENOBAHMIO:
— WJIM B3aUMHOTO PacIoIOKEHHUs IBYyX MOIYOKpPYKHOCTEH; 1
— WJIM KBaAPATHOTO YPaBHEHHsI C TApaMeTPOM
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (401 - 6/6)
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NEPEUHUCICHHBIX 0
BBIIIIC

Maxcumanvholil 6an 4

MoOXHO JIM TOpUBECTH NpUMEp IIITH PA3IHYHBIX HATypaIbHBIX  YHCE,
MIPOU3BEJCHNE KOTOPBIX paBHO 720, 1
a) MATb;
6) dyeTsIpe;
B) TpH
U3 HUX 00pa3yloT reOMETPUUECKYIO IIPOTpeccuio?

Pemenue.

a) [TokaxxeM, 4TO TATH 4YMCceN, 0OPa3yIOMUX F€OMETPHUECKYIO MPOTPECCHIO
ObITh He MOXeET. JIeHCTBUTENBHO, ITYCTh TaKKe MATh 4nceN HaiayTes. O003HaunM
HEepBBIH WIEH NporpeccMd b, a 3HaMeHaTenb IIporpeccun ¢ . Torma

5
720=b,-bq-bq*-bq’ -bq* =b'q" = (blqz) , To ecTtb 720 sdABngerca nATON

crenenslo. [IpotuBopeune.

0) [Toxaxkem, dro dYeTHIpEX umcen, OOPa3yIOUIMX TEOMETPUUECKYIO
mporpeccuto, ObITh He MOXeT. [lycTh cpeau HaTypalbHBIX YHCEN, NAIONINX B
npousBefeHnn 720, ecTh YeThlpe IENBbIX YMCIa, 00pa3yIoIuX TeOMETPUUECKYIO
nporpeccuto. OOO3HauMM TIEpBBI WiIEH Iporpeccun b, a 3HaMeHaTelb

m ..
mporpeccuu g =—>1 (m , N — B3aMMHO IIPOCTBIC YNCIA, IPUYEM m > l). Torna
n

NPOM3BECHHIE ITUX YETHIPEX yrces OyIeT ABIATCS AenurenaeM yncia 720.
4
b m®
6
n

3aMeTI/IM, YTO IPOU3BECACHUE YUCEII PABHO . Tak kak uymcaa m, n

B3aMMHO TMPOCTHI, MPOCThIE MHOXHTEIM 4YHUCIa M OyayT BXOIHWTH B COCTaB
[IPOU3BEACHMS YMCEN B TOM CTENEHH, B KOTOPOW OHU BXOASAT B UUCIO b14m6, TO

€CTh Kak MHHUMYM B 1ectoit creneHu. Ognako 720 = 2*.32.5, 10 ectp IIPOCTBIX
MHOXHUTeJIeH, BXOSIINX B IMIECTOH CTENEeHHU, B COCTaBE 3TOr0 YUCIA HeT.
B) [IpuBeném npumep msATH Yucenl, IPOU3BEAEHHE KOTOPBIX paBHO 720, cpeau
KOTOPBIX €CTh TPH, 00pa3yIOIUX TeOMeTpHUECKyIo mporpeccuro: 1, 2, 4, 6, 15.
Ortaer: a) HeT; 0) HET; B) Ja.

CopeprxkaHue KpUTEepHst Basbt

BepHo BbITOJIHEHBL: a), 0), B) 4
BepHo BbInosiHEHb! 0) ¥ OJIMH MYHKT U3 ABYX: &), B) 3
BepHo BrITIOHEHO 0) MK a) U B) 2
BepHo BBITIOJHEH OJIMH MyHKT U3 JBYX: a), B) 1
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, NMEPEUUCICHHBIX 0
BBIIIIC

Maxcumanvuulii 6ann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWKA, 11 knacc (402 - 1/6)
Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemute ypaBuenue (2 cos’ x ++/3 cos x)-log;(tgx)=0.

Pemenne.
JleBas wacth ypaBHeHHS UMeeT CMBICT TIpu tgx > 0.

Ecmu log,(tgx)=0, T0 tgx =1, oTKYyzna x:£+1rn, nez.

Ecmm  log,(tgx)#0, TO 2COSZX+\/§COSX=0, otkyma cosx=0 wm
3
CoOSX =——

Pemennst ypaBHeHHs cosx =0 He SBIISIOTCS KOPHAMH HCXOJHOTO YPaBHEHHU.
VYunuteBasg, uro tgx>0,

u3
5w

ypaBHEHHS
x=—?+2nk, kelZ.

3
COSX=———  MOJydYaeM:

OrtBer: %+nn, neZ;—S—n+2nk, keZ.

CopeprxaHue KpUTEpHsL
O00CHOBAaHHO MOJTYYICH BEPHBIA OTBET

bannsl
2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBEH HYIIIO

OJIUH H3 COMHOXKHUTEJICH JICBOM YacTH HCXOOHOI'O YpaBHCHHMA. Bo3moxHo

oTOOp HaliIeHHBIX 3HAYCHWH WM HE TPOW3BENEH, WM TIPOU3BEIEH
HEBEPHO

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIECHHBIX
BBIILIE

Marxcumanvnwiii 6an

B mpaBunbHO# TpeyronsHoi npusme ABCAB,C;, Bce pédpa KOTOpoil paBHEI 3,

HalJuTe pacCTOAHUE MEXIY IpAMBIMUA A4, u BC|.
Pewenue.

Tak kxak npsmas BC, mepecekaercs ¢ NpsAMoi BB;, mapamienbHOl MpsSMoi

AA |, n nexur B miockoctd BCC|, mapaulenbHOl A4, TO PacCTOSHHE MEXIY
npsiMbIMi A4, n BC| paBHO pacCTOSHUIO OT NPsAMOH A4; 1o mnockoctn BCC, .

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWIKA, 11 knacc

(402 - 2/6)
G
4 N N\Bi
/////’C/'\\\K \\
ﬁz_jii——”"_ K>
A B
ITycte AK — BbIcoTa TpeyroabHuka ABC. AK nepneHnukyisipHa BB, Tak
KaKk BB, nepneHaukyispHa miockocth ABC. Takum oOpa3oM, HcCKoOMoe
paccTossHue — JunHa otpeska AK . W3 paBHOCTOpoHHero TpeyrombHuka ABC
HaXOJHUM:
ak =B yp B3 35
2 2 2
343
Ortger: i

ConepkaHNe KPUTEPHSI

OO00CHOBaHHO MOJTyYeH BEPHBII OTBET

baist
2
Pemenne comepXUT OOOCHOBAaHHBIM Mepexo] K IUITAaHUMETPUIECKOH 1
3a7a4e, HO MOTy4eH HEeBEPHBII OTBET WIN PEIICHUE HE 3aKOHUCHO
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPHUTEPHEB, EPEUNCICHHBIX 0
Maxcumanvuviii bann 2

Pemure HEPABCHCTBO

-1 2
log,.3x " -log, 3x <180
log,, x- log}x,z X

Pemenue.

1
Pemenune Oynem uckath npu ycnoBusx: x>0, x#—, x#1, x # NE)
J1st Takux x moyvaem:

log. 3x ! -log, 3x? (logx 3+log, x! )(logx 3+log, x2)
logs, x-log, ,x - 1

1
log,3+log, x log, 3+log, x>

=(log,3-2)-(log,3-1)-(log,3+1)-(log, 3+2).

KonupoBaHue He aonyckaeTcs
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (402 - 3/6)

ITycts t =log, 3. Toraa
(1=2)(e=1)(+1)(¢ +2) <180; (¢ —4)(£* 1) <180; £* = 51> =176 < 0;

(12—16)(12+11)<0; _d<t<d

3naunt, —4 <log, 3<4, otkyma 0 <x<—=, x> if3.

[

VYuuTeIBas yciuoBus, moiydaeM: 0 < x < % ; <X<—F4 \/5 P3<x<3, x>43.

omer: (0: 1)s (% i s (455 VB)s (V5i +0),

Cojiepixanue KpuTepust Basuisl
OGOCHOBAHHO TOJYYEH BEPHBI OTBET 3
OOOCHOBAaHHO TIOMYYEH OTBET, OTIMYAIONIMHCS OT BEPHOI'O KOHEYHBIM
KOJIMYECTBOM 3HA4YCHWH MEPEMEHHOH, MPH KOTOPHIX OmpeneieHa jesas | 2

YaCTb UCXOJHOT'O HEPABEHCTBA

Pemenne COACPIKUT BepHBIﬁ nepexoa OT HCXOAHOro HCEPAaBCHCTBA K
padOHAJIbHBIM HCPABCHCTBAM MM BCPHO HaﬁHeHBI BCC€ 3HAYCHUA

. 1
NEpEMCHHOM, TIIPU KOTOPBIX OINpEACJCHa JICBasd 4YaCTb HCXOAHOI'O
HEPaBCHCTBA
PenreHne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0

BBIIIC

Maxcumanonwiii 6an 3

Touku A, B m C nexar Ha cropoHax coorBerctBeHHO KL, LM wu KM
Tpeyronbuuka KLM , npuuém KABC — mnapamienorpaMM, IJouaas KOTOporo

3 .
COCTaBIISIET 3 wiomaan TpeyronbHuka KLM . Haiinure muaronans AC

7
napasuiesiorpaMma, eciiv u3BecTHo, uto KL =8, KM =12 u cos ZLKM =—.

Pemenne.

MB
Ilycte mmmomanes TpeyromsHmka KML paBHa S, a Mzk. Torna

TpeyroipHuk CMB mnomobeH Ttpeyronbhuky KML c¢ koaddunmentrom k, a
TpeyroibHuk ABL — ¢ xoadpduuuentom 1—k.

S =Skcpa+Scus + S S:§S+k2S+(1—k)2S; kz—k+%:

1 3
OTKy/a Tojly4aeM: k = 2 wm k = 7

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (402 - 4/6)
K
A
C
L B M
Puc. 1
1 3

B mnepBom ciyuae (puc. 1): AK:BC:ZKL:Z; CK:AB:ZKM:Q

Crenosarenso, AC = AK? + CK? — 24K - CK - cos ZLKM =3.
K

C

L B M
Puc. 2

Bo Bropom ciydae (puc.2): AK:BC:%KL:Q CK:AB:%KM:_?.

Crenosarensho, AC =\ AK? + CK? — 24K - CK - cos ZLKM = 2+/6.
Ortser: 8 unu 2\/3 .

CojneprkaHue KpUTepus basis

OO60CHOBAaHHO MOJTYYEH BEPHBII OTBET 3

PaccmoTpeHa xoTs OBl O/THa BO3MOYKHAsI reoMeTpruiecKkas KOHQUTypanus,
JUIsL KOTOPOH MOJIy4€HO NPaBUIbHOE 3HAUYEHUE ICKOMOW BEIMYHHbI

PaccmoTpeHa xoTst Gbl OJJHA BO3MOXKHASI TEOMETPHUECKas KOH(MUTYpaIus,
JUTSL KOTOPO# MOY4eHO 3HAYCHNUE HCKOMOM BETMYHMHBI, HEMPABHIBHOE H3- 1
3a apu(HMETHIECKOM ONTUOKH

PenieHue He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUUCICHHBIX
BBIILIE

Maxcumanvuwiii 6aun 3

Haiinute Bce 3HaueHus a, Npu KaXxJA0M U3 KOTOPBIX CUCTEMA

y=v12+4x—x* +2,
y=v16-a’+2ax—x* +a

HUMECT CIMHCTBCHHOC PCIICHUEC.
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (402 - 5/6)

Pemenue.
Cucrema HMMeeT EIMHCTBEHHOE pelIeHHe TOrJa M TOJBKO TOTJa, KOrjaa

rpaduku dyrkumit y=12+4x—x> +2 u y=a+16—a*+2ax—x* umeror

€IMHCTBEHHYIO OOIIYIO TOUKY.

IlepBoe ypaBHeHHe 3amumeM B Buae y—2=+16—(x—2)>, To ecTb
(y=2)*+(x-2)*=16 mpu y>2.
OTH yCIOBHS 33Jal0T BEPXHIOI IIOJNyOKPYXKHOCTH € IEHTpoM (2; 2)
paaunycom 4.
y

Bropoe ypaBHeHue 3amuiieM B BHUAE Y —a=+/16—(x— a)’>, T0 ecth
(x—a)’+(y—a)* =16 npu y>a.

OTH ycNnoBUS 33al0T BEPXHIOK IONYOKPYKHOCTb C LEHTPOM (a; a) H
pamuycom 4.

IIpu a =2 1noiryoKpyKHOCTH COBIIALAOT.

Ipn a < -2, a > 6 MOIyOKPY>KHOCTH HE NUMEIOT OOIMINX TOYEK.

IIpu -2<a <6, a+#2, OHH UMEIOT EAUHCTBEHHYIO OOIIYIO TOUKY.

OtBetr: —-2<a<2;2<a<6.

CozepxaHue KpUTepHst bautst

OOG0CHOBAHHO MOJTYYEH BEPHBIH OTBET 4

C IIOMOIIIBKO BCPHOI0 pPACCYKICHUA TIOJYUYCHBI BCPHBIC 3HAYUYCHUSA
mapamerpa, Ho

— WX OTBCT OTINYACTCA OT BCPHOI0 KOHCYHBIM YHCIIOM 3HAYECHUN 3
mapamerpa;

— WITH PelIeHHe HEJOCTATOYHO 0O0CHOBAHO

C moMoIipIo BEPHOT'O PACCYIKACHUS MOJYUCH XOTA OBl OJUH ITPOMEIKYTOK
3HAYCHUI ImapamMeTpa, 0JHa M3 I'paHUIl KOTOPOI'o BEpHasa

3amaua cBeIeHa K UCCIIEIOBAHMIO:
— WJIM B3aUMHOT'O PaCIONI0OKEHUS IBYyX MOIYOKpPYKHOCTEH; 1
— WJIM KBaAPATHOTO YPaBHEHHsI C TapaMeTPOM

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (402 - 6/6)

Pemrenne me COOTBCTCTBYCT HHU OJHOMY M3 KPUTCPHUECB, INCPCUUCIICHHBIX
BBIIIC

Maxcumanouwiii 6an 4

MoOXXHO JIM TpPUBECTH NpPUMEP IATH PA3IMYHBIX HATypalbHBIX  YHCEl,
IIpOu3BeicHNE KOTOpBIX paBHO 1200, n
a) IATh;
0) geTnIpe;
B) TpH
13 HAX 00pa3yroT TeOMETPHUIECKYIO IPOTPECCHI0?

Pemenue.

a) [TokakeM, 9TO MATH YUCEN, OOPa3YIOMUX TEOMETPUIECKYIO MPOTPECCHIO
OBITH HEe MOXeT. J[efiCTBUTENBHO, IyCTh TaKWe MATHh Yncen HanmayTcd. O603HaINM
HepBblil uneH mporpeccud b, a 3HaMeHaTens Iporpeccud ¢. Torga

5
1200 = b, -blq-blq2 -blq3 -b1q4 = lsqlo :(blqz) , To ecTb 1200 sBisercs mATOH

crenenbio. [IpotuBopeure.

0) [Tokaxkxem, dTO dYeThIpéX 4Hmcedr, OOPa3ylOUIUX T'E€OMETPUYECKYIO
nporpeccuio, ObITh He MOXeT. IlycTh cpead HATypajbHBIX YHCEN, NAIOIUX B
npousseaenun 1200, ecTh 4eThIpe HelbIX YUCia, 00pa3yoLMX IeOMETPUIECKYIO
nporpeccuto. OO003HauMM IEpBBI WIEH Mporpeccud b, a 3HaMEHaTelb

m .
mporpeccuu g =—>1 (m , N — B3aMMHO IIPOCTBIC YUCIA, IPUYEM 1 > 1). Torna
n

MIPOM3BEIICHUE ATUX YETHIPEX "ncel OyeT sSBIAThCs nenuTeneM gucia 1200.
46

b'm
s

B3aUMHO MTPOCTHI, MPOCTHIE MHOXUTECIU 4YUCIIa M 6yI[yT BXOJUTH B COCTaB

SaMeTI/IM, 4TO MPOU3BEACHUC HYHCEII PABHO . Tak kak 4yucia m, n

MPOU3BCACHUA YUCCIT B TOH CTCIICHHU, B KOTOpOﬁ OHH BXOJAT B YHUCIIO b14m6, TO

€CTh KaK MUHUMYM B 1ectoil creneHd. Onnako 1200 = 2*.3.5%, 10 ecTb TPOCTHIX
MHOXKHTEJICH, BXOJSIINX B IIECTOH CTENICHH, B COCTaBE 3TOTO YHCIIa HeT.

B) [IpuBeném mpumep NATH YuUCeN, TPOU3BENCHHE KOTOpBIX paBHO 1200,
Cpelu KOTOPBIX €CTh TPH, 00pa3yIoNMX TeOMEeTPHUYECKYIo mporpeccuto: 1, 2, 4, 10,
15.

OrtBert: a) HeT; 0) HET; B) 1a.

ConepskaHue KpUTepHs Bamst

BepHo BBINOJHEHE!: a), 0), B) 4
BepHO BEINOTHEHBI 0) U OJIMH IyHKT U3 IBYX: @), B) 3
BepHO BBIITOJHEHO 0) MJIH a) U B) 2
BepHo BBIIIOTHEH OMH MYHKT M3 IBYX: a), B) 1
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, IE€PEUUCICHHBIX 0
BBIIIIE

Maxcumanvuoiii bann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWKA, 11 knacc (403 - 1/7)
Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pewnte ypaBHenue (2sin® x + J3sin x)-log,(tgx)=0.

Pemenne.
JleBas wacth ypaBHeHHS UMeeT CMBICT TIpu tgx > 0.

Ecnu log,(tgx)=0, 10 tgx =1, oTKyna x:£+nn, neZ.

Ecmn  log,(tgx)#0, TO 2sin? x ++/3sinx =0, oTtkyda sinx=0 win
. 3
siny=——

Pemenus ypaBHeHus sinx =0 He SBIAIOTCS KOPHSIMH UCXOAHOTO YPaBHEHHUS.
VYuureiBasg, uto tgx>0, wu3

2n

ypaBHEHHS
x=—?+2nk, keZ.

. 3
sinx=———  moiay4aem:

Or1Ber: %+nn, neZ;—z—n+2nk, kelZ.

CopeprxaHue KpUTEpHsL
O00CHOBAaHHO MOJTYYICH BEPHBIA OTBET

bannsl
2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBEH HYIIIO

OJIUH H3 COMHOXKHUTEJICH JICBOM YacTH HCXOOHOI'O YpaBHCHHMA. Bo3moxHo

oTOOp HaliIeHHBIX 3HAYCHWH WM HE TPOW3BENEH, WM TIPOU3BEIEH
HEBEPHO

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIECHHBIX
BBIILIE

Marxcumanvnwiii 6an

B mpaBunbHO# TpeyronsHoi npusme ABCAB,C;, Bce pédpa KoTopoil paBHEI 7,

HalJuTe pacCTOAHUE MEXIY IpAMBIMUA A4, u BC|.
Pewenue.

Tak kxak npsmas BC, mepecekaercs ¢ NpsAMoi BB;, mapamienbHOl MpsSMoi

AA |, n nexur B miockoctd BCC|, mapaulenbHOl A4, TO PacCTOSHHE MEXIY
npsiMbIMi A4, n BC| paBHO pacCTOSHUIO OT NPsAMOH A4; 1o mnockoctn BCC, .

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWIKA, 11 knacc

(403 - 2/7)
G
4 N N\Bi
/////’C/'\\\K \\
ﬁz_jii——”"_ K>
A B
ITycte AK — BbIcoTa TpeyroabHuka ABC. AK nepneHnukyisipHa BB, Tak
KaKk BB, nepneHaukyispHa miockocth ABC. Takum oOpa3oM, HcCKoOMoe
paccTossHue — JunHa otpeska AK . W3 paBHOCTOpoHHero TpeyrombHuka ABC
HaXOJHUM:
ak =B yp B, 5
2 2 2
V3
Ortger: i

ConepkaHNe KPUTEPHSI

OO00CHOBaHHO MOJTyYeH BEPHBII OTBET

baist
2
Pemenne comepXUT OOOCHOBAaHHBIM Mepexo] K IUITAaHUMETPUIECKOH 1
3a7a4e, HO MOTy4eH HEeBEPHBII OTBET WIN PEIICHUE HE 3aKOHUCHO
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPHUTEPHEB, EPEUNCICHHBIX 0
Maxcumanvuviii bann 2

Pemure HEPABCHCTBO

log, 2x 7% -log, 2x°

<84.
0g, » X logzx,3 X

Pemenue.

1
Pemenne OymeM rickath pu ycnoBusx: x >0, x # T, x#l, x# %/5 .
JInist TakuX X TOJydYaeM:

log, 2x2 -log, 2x° (logx 2+log, x7 )(logx 2+log, x3) ~
10g2x2 X- logzx,3 X 1

1
log,2+log, x? log,2+log, X

=(log,2-3)-(log,2—2)-(log,2+2)-(log, 2+3).

KonupoBaHue He aonyckaeTcs
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (403 - 3/7)

ITycts t=log, 2. Torna
(1=3)(t=2)(r+2)(t+3)<84; (£ =9)( —4) <84; £* ~13r* ~48 < 0;
(2-16)(r +3)<0; —4<r<4.

1,
3naunt, —4 <log,2 <4, oTkyna 0<x<%,x>\/5.

YuureiBas yCIIOBUS, IIOJIy4aeM: O<x<—
Y2 <x<2,x>32.

Ortser: (0; %j (% %) (4‘/5; 9/5); (%/5; +00).

CopeprxkaHue KpuTepust banel

OOG0CHOBAHHO MOJTYYEH BEPHBIA OTBET 3

O0OCHOBaHHO TIONYYCH OTBET, OTJIMYAIONIUICS OT BEPHOTO KOHEYHBIM
KOJIMYECTBOM 3HAUEHUMN IMEePEeMEHHOW, NMPU KOTOPBIX OIpenesieHa JeBas 2
4acTh MCXOJHOI'O HEPAaBEHCTBA

Pemenne COACPIKUT BepHHﬁ nepexoa OT HCXOAHOro HEpPaBCHCTBA K
pallMOHAJIbHBIM HEPABEHCTBAM HWJIKX BEPHO HalilecHbl BCE 3HA4YCHUS
HepeMeHHOﬁ, IIpy  KOTOPBIX OIIpE€ACJCHa JieBasAd 4YaCTb HMCXOIHOIO
HCPAaBCHCTBA

PemieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIEHHBIX
BBIILIE

Maxcumanvuviii 6ann 3

Toukm E, H wm F nexar Ha cTopoHax cooTBercTBeHHO PO, OR u PR
TpeyronbHuka PQOR, npuuém PEHF — mnapamnenorpamm, IUIOMags KOTOPOTO

12 .
COCTaBJISAET E wiomaau TtpeyronpHuka PQOR. Haiigure nuaronans EF

2
napasuiesiorpaMma, eciiv u3BecTHo, uto PO =10, PR=15 u cos LZOPR = 5

Pemenue.
RH
Ilycte mmomanp TpeyronpHuka PR(Q paBHa S, a R—=k. Torna
Tpeyroipiuk FRH mnonoben TpeyrombHuky PRQO ¢ koaddurnmentom k, a

TpeyroibHuk EHQ — ¢ koaddurmentom 1 —k.

S = Sppyp + Sprir + S S:%S+k2S+(l—k)2S; k2—k+2%:0,

2 3
OTKyJIa MoJTydaeM: k = 3 i k = 3
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

P

MATEMATWIKA, 11 knacc (403 - 4/7)

0 H R
Puc. 1

B mepBom cmyuae (puc. l): PEzFHz%PQ:4; PFzEHz%PR:9.

Crenosatensho, EF =+ PE + PF2 —2PE - PF -cos ZQOPR =.
P

0 H R
Puc. 2

Bo Bropom cimyuae (puc.2): PE=FH =§PQ =6, PF=EH =§PR =0.

Cnenosatensho, EF =+ PE* + PF2 - 2PE - PF -cos ZOPR =2+/14.
Otset: 9 i 2+/14.

ConeprkaHue KpuTepus bass

OG0CHOBAaHHO MOJTY4YEH BEPHBII OTBET 3

PaccmoTpeHna xoTs OBl O/THa BO3MOYKHAsI reoMeTpruiecKkas KOHQUTypanus,
JUIsL KOTOPOU MOJIy4€HO NPaBUIbHOE 3HAUYEHUE UCKOMOW BETMYMHbI

PaccmotpeHa xoTs Gbl 0JJHA BO3MOXKHASI TeOMETPHIECKas KOH(DUTYpaIus,
JUTSL KOTOPOH MOJY4eHO 3HAYSHHUE HCKOMOM BETMYHMHBI, HEMPABHIBHOE H3- 1
3a apu(HMETHIECKOH ONTUOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIECHHBIX
BBIILIE

Maxcumanvuwiii 6aun 3
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (403 - 5/7)

HaﬁlIHTe BCC 3HAYCHUA a , IPHU KAXKIOM U3 KOTOPBIX CUCTCMaA
y=V16+6x—x* +3,

y:\/25—a2+2ax—x2 +a

NMECT CAMHCTBCHHOEC PCIICHUC.

Pemenue.
CucremMa HMMEET €IMHCTBEHHOE pEIIEHHWE TOrJa W TOJIBKO TOT/a, KOorja

rpapuxn dyukimit y=v16+6x—x> +3 U y=a+v25—a° +2ax—x* uUMeIOT

€/IMHCTBEHHYIO OOLIYIO TOUKY.

IlepBoe ypaBHeHHWe 3ammmieM B Buiae V-3 =\/25—(x—3)2 , TO €cCThb
(y-3)*+(x—3)* =25 npu y>3.
OTH yCIOBHS 3a/al0T BEPXHIOK IONYOKPYXKHOCTh ¢ meHtpoM (3; 3) u
pamuycom 5.
y A

Bropoe ypaBHGHHE 3amMiieM B BHAE V—a=+25—(x—a)*, TO ecth
(x—a)2 +(y—a)2 =25npu y2a.

OTH yCIOBUS 33Jal0T BEPXHIOK IIOJYOKPY>KHOCTH C LEHTPOM (a; a) H
paguycom 5.

IIpu a =3 moryoKpy>KHOCTH COBIAAIOT.

IMpn a < -2, a > 8 moIyoKpy>KHOCTH HE MMEIOT OOIINX TOYEK.

Ipu —2<a <8, a+#3, OHKM UMEIOT EIUHCTBEHHYIO OOIIYIO TOUKY.

OtBetr: —2<a<3;3<a<8.
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (403 - 6/7)
CopeprxkaHue KpUTepust bannel
OO00CHOBaHHO NOJIy4YeH BEPHbIH OTBET 4

C TmOMOIIBI0 BEPHOTO pPACCYXACHHS TIONyYeHbl BEpHBIC 3HAYCHUS
rnapaMmeTpa, Ho

—WIM OTBET OTIMYAETCA OT BEPHOTO KOHEYHBIM YHCIIOM 3HAYCHHM 3
napameTpa;

— WJIM peIIeHHe HeJJOCTaTOYHO 000CHOBAaHO

C mmoMoIisIo BCPHOT'O pacCCyXACHU MOJYUYCH XOTA OBl OJIH TPOMEKYTOK
3HAYCHUN ImapaMeTpa, 0JHa U3 I'paHUIl KOTOPOIO BEpHasA

3ajaua cBeleHa K HCCIIEAOBAHUIO:
— WJIY B3aMMHOT'O PACIIOJIOKEHHs JBYX I10JIyOKPYKHOCTEH; 1
— WJIY KBQIPaTHOI'O YPaBHEHMsI C IIapaMeTPOM

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvuwiii 6aun 4

MoOXHO JIM TpPUBECTH NPUMEp IIITH PA3IHYHBIX HATyPAIBHBIX  YHCE,
IIpou3BeieHNE KOTOpBIX paBHO 2800, u
a) IATh;
6) ueTsIpe;
B) TpH
13 HUX 00pa3yroT TeOMETPHUYECKYIO IPOTrPECCHio?

Pemenue.

a) [TokakxeM, 4TO MATH YHUCeN, OOPa3yIOIIUX TEOMETPUUECKYIO MPOTPECCHIO
ObITH HEe MOXeT. J[efiCTBUTENBHO, IyCTh TaKHe MATh 4ucen HaimayTca. O603HaYNM
NEepBBIH WIEH NporpeccMd b, a 3HaMeHaTenb Iporpeccun ¢. Torna

5
2800=h,-bq-hq* -bq’ -hq* =b'q" = (blqz) , To ectb 2800 sBusgeTca NATOH

crenenslo. [IpotuBopeune.

0) [TokaxkemM, dro dYeTHIpEX UHuCeN, OOpa3yIoNMX TIeOMETPUICCKYIO
nmporpeccuto, ObITh He MOXeT. [lycTh cpeau HaTypalbHBIX YHCEN, NAIONIHX B
npousBereHnn 2800, ecTh YeThIpe IENbIX YHCia, 00pa3yromuX reoMeTPUICCKYIO
nporpeccuto. OOO3HauMM TepBBI WiIeH mporpeccun b, a 3HaMeHaTelb

m .
MPOTPECCHH ¢ = " >1 (m , 1 — B3aUMHO IPOCTHIC YUCTa, IPUIEM m > 1). Tornma

MIPOU3BENCHUE ITUX YETBIPEX dncel OyeT sSBIAThes nenuteneM uncia 2800.
b14 m®
6

3aM€TI/IM, YTO MPOU3BCACHHUEC YHCCII PABHO . Tak kakx 4wncna m, n

B3aUMHO TIPOCTBI, MPOCTHIE MHOXKUTEIM dYHCIa 7 OyAyT BXOIUTH B COCTaB
IIPOU3BECHUS YUCEI B TOH CTENEHHU, B KOTOPOH OHM BXOJAAT B YUCIIO b14m6, TO

€CTh KaKk MHHIMYM B Iectoif crenenn. Oxnako 2800 = 24.5%.7, 10 ecth NIPOCTBIX
MHOJKHUTEJEH, BXOAAIIMX B IECTON CTENEHHU, B COCTaBE 3TOT0 YKCIIa HET.
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

(403 - 7/7)

B) [IpuBeném mpumep HATH UHCceN, NMPOU3BEICHHE KOTOPHIX paBHO 2800,
Cpeau KOTOPBIX €CTh TPH, 00pa3yIoLMX TeOMEeTpHUYECKYIo mporpeccuto: 1, 2, 4, 10,

35.
Ortser: a) HeT; 0) HET; B) Ja.

Copeprkanue KpUTepHst Basnbt

BepHo BrIIIONHEHSL: a), 0), B) 4
BepHo BbINosHEHH! 0) ¥ OJJMH MYHKT U3 ABYX: &), B) 3
BepHo BrImonHEHO 0) MK a) U B) 2
BepHo BBITIOJHEH OJTMH MyHKT U3 JBYX: a), B) 1
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, NMEPEUUCICHHBIX 0
BBIIIE

MaxcumanvHulii bann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWIKA, 11 knacc

(404 — 1/7)
Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemute ypaBHeHue (\/5 cos x —2¢os> x)-logs(—tgx)=0.

Pemenne.

JleBas gacThb YpaBHCHUA UMCCT CMBICJI IPH tgx <0.

Ecmu logs(—tgx) =0, To tgx =—1, oTkyna x:—£+nn, nez.
Ecimu

logs(—tgx)#0, TO
3
cosx =—.

VYunteBasg, d9ro tgx<0, wu3 ypaBHEHHA

3
cosx=—
x=—%+27tk, kel.

OrtBer: —%+nn, neZ;—£+2nk, kel.

CozeprxaHue KpUTepust

3cosx—2cos’x=0, oTkyga cosx=0 wim

Pemenns YpaBHEHUA COS X = 0 He ABIAIOTCS KOPpHAMHU UCXOAHOTO YpaBHCHUS.

HOJIyYaeM:

O00CHOBAaHHO MOJTYYICH BEPHBIA OTBET

bannsl
2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBEH HYIIIO

OJIUH H3 COMHOXKHUTEJICH JICBOM YacTH HCXOOHOI'O YpaBHCHHMA. Bo3moxHo

oTOOp HaliIeHHBIX 3HAYCHWH WM HE TPOW3BENEH, WM TIPOU3BEIEH
HEBEPHO

BBIIIC

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIECHHBIX

Marxcumanvnwiii 6an

B npaBunbHO# TpeyronsHoi npusme ABCAB,C;, Bce pédpa KOTOpoil paBHEI 0,

HalJuTe pacCTOAHUE MEXIY IpAMBIMUA A4, u BC|.

Pemenue.

Tak kxak npsmas BC, mepecekaercs ¢ NpsAMoi BB;, mapamienbHOl MpsSMoi

AA |, n nexur B miockoctd BCC|, mapaulenbHOl A4, TO PacCTOSHHE MEXIY

npsiMbIMi A4, n BC| paBHO pacCTOSHUIO OT NPsAMOH A4; 1o mnockoctn BCC, .
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Pemure HepaBeHCTBO

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

MATEMATWIKA, 11 knacc

(404 — 2/7)

G
;
A, NGB
T \\
F
(R
[
[
! \
! \
! \
! \
! \
! \
PN \
_-7 - C > \\
TR
A B
ITycte AK — BbIcoTa TpeyroabHuka ABC. AK nepneHnukyisipHa BB, Tak
KaKk BB, nepneHaukyispHa miockocth ABC. Takum oOpa3oM, HcCKoOMoe
paccTossHue — JunHa otpeska AK . W3 paBHOCTOpoHHero TpeyrombHuka ABC
HaXO/UM:
3 3
AK =2 4B="".6=3.3.
2
Otset: 34/3.
Copeprxkanue KpuTepust basiel
OOG0CHOBAHHO IOJTYYIEH BEPHBII OTBET 2
Pemenne comepXUT 0OOOCHOBAaHHBIA Mepexo] K IUITAHUMETPHICCKOH 1
3a[a4e, HO MOJIyYyeH HEBEPHBIM OTBET WM PELICHUE HE 3aKOHYEHO
Penienue He COOTBETCTBYET HU OAHOMY M3 KPUTEPHUEB, NEPEUUCICHHBIX 0
BbIILIE
Maxcumanvuvii bann 2

-1 3
g, 5x  -log, 5x <105.
logs, x- logsx,3 X

Pemenue.

Pemrenune Oynmem uckath mpH yelmoBusix: x >0, x #—, x #1, x # 3s.
Jiist TakuX X TOJTydYaeM:

log, 5x ' -log, 5x° (logx 5+1log, xil)(logx 5+log, x3)
logs, x-log_ s x - 1

1 =
log,5+log, x log, 5+log, X

= (logx 5 —3)-(10gx 5 —l)-(log)r 5+ 1)~(10gx5 + 3).

KonupoBaHue He aonyckaeTcs
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (404 - 3/7)
ITycts t =log, 5. Toraa
(1=3)(t=1)(¢ +1)(¢+3)<105; (2 =9)(¢* ~1) <105; £* =10 =96 < 0;
(~ —16)(12+6)<0; —4<t<4.

3naunt, —4 <log, 5<4, otkyma 0<x<—=,x> ifs.

f

11 1
YuuThIBas yenoBus, moydaeM: 0<x<—, —<x<——, 45 <x <35, x>3/5.
55 s
1
O1Ber: 0; ([ \f) (Q/g, +oo).
5 f
Cojiepixanue KpuTepust Basuisl
OO00CHOBaHHO MOJTyYEH BEPHBIH OTBET 3
OOOCHOBAaHHO TIOMYYEH OTBET, OTIMYAIONIMHCS OT BEPHOI'O KOHEYHBIM
KOJIMYECTBOM 3HA4YCHWH MEPEMEHHOH, MPH KOTOPHIX OmpeneieHa jesas | 2

YaCTb UCXOJHOT'O HEPABEHCTBA

Pemenne COACPIKUT BepHBIﬁ nepexoa OT HCXOAHOro HCEPAaBCHCTBA K
padOHAJIbHBIM HCPABCHCTBAM MM BCPHO HaﬁHeHBI BCC€ 3HAYCHUA

. 1
NEpEMCHHOM, TIIPU KOTOPBIX OINpEACJCHa JICBasd 4YaCTb HCXOAHOI'O
HEPaBCHCTBA
PenreHne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHUEB, MEPEUHCICHHBIX 0

BBIIIC

Maxcumanonwiii 6an 3

Toukn P, R um ( nexar Ha CTOpPOHaX cooTBeTcTBeHHO EF, FG u EG
tpeyronbHuka EFG, npuuém EPR(Q — mapamienorpaMm, IUIOMAAs KOTOPOTO

8 .
COCTaBJISIET 2—5 wiomaau TtpeyronbHuka FEFG. Hailigure nuaronans PQ

napajuiesorpaMMa, eciii U3BecTHoO, uto EF =15, EG =10 u ZFEG =60°.

Pemenne.

FR

Ilycts momaapr TpeyronsHuka FEFG paBHa S, a —G:k. Torna

TpeyronbHUK PFR momobeH tpeyroimpHuKy EFG ¢ xoadduimertom k, a
TpeyroibHuk QRG — ¢ ko3ddunuentom 1 -k .

S=Sppro + Sprr + Sora: S:%S+k2S+(1—k)2S; k2—k+2i5:0,

4
OTKyJIa MojTydaeM: k = 3 i k =—
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATWKA, 11 knacc (404 — 4/7)
E
P
G R F
Puc. 1

B mepBom caywae (puc. 1): EQ:PR:%EG:S; EP:QR:%EF:&

CrnenosarensHo, PO = \/EP2 +EQ? —2EP-EQ-cos60° =7.
E

o

G R F
Puc. 2

Bo BTOpoM cmyuae (puc. 2): EQ:PR:%EG:Z; EP:QR:%EF:IZ.

CrnenoBatensHo, PO = \/ EP?> + EQ* —2EP-EQ-cos60° = 231
Otser: 7w 24/31.

ConepkaHue KpuTepus bass

OOG0CHOBAaHHO MOJTYYEH BEPHBIH OTBET 3

PaCCMOTpCHa XOTsI OBl OIHAa BO3MOYKHass reOMETpHUICCKas KOH(bI/IpraI_II/Iﬂ,
JJIA KOTOpOﬁ II0JIYYCHO ITPABUJIIBHOC 3HAYCHUC HCKOMOU BEITMUYHHBI

PaccmotpeHa xoTst Gbl OJJHA BO3MOXKHASI TEOMETPHUECKask KOH(MUTYpaIus,
JUTSL KOTOPOH MOY4eHO 3HAUYCHHE NCKOMOM BETMUYHMHbBI, HEMPABHIBHOE H3- 1
3a apu(HMETHUECKOH ONTUOKH

Pemenne e COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUCB, MECPECUNUCICHHBIX
BBINIC

Maxcumanvrwiii 6aun 3
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (404 - 5/7)

HaﬁlIHTe BCC 3HAYCHUA a , IPHU KAXKIOM U3 KOTOPBIX CUCTCMaA

y=\/—5+6x—x2 +3,
y=v4-a*-2ax-x* -a

NMECT CAMHCTBCHHOEC PCIICHUC.

Pemenue.
CucremMa HMMEET €IMHCTBEHHOE pEIIEHHWE TOrJa W TOJIBKO TOT/a, KOorja

rpapukn GyHKIME y=v-5+6x—x>+3 u y=—a+\4—a’ —2ax—x* uMeIoT

€/IMHCTBEHHYIO OOLIYIO TOUKY.

IlepBoe ypaBHEHHE 3aluIIeM B BHIE y—3=\/4—(x—3)2 , TO €CTb
(y-3)*+(x-3)" =4 mpu y>3.
OTH yCNOBHS 3a/al0T BEPXHIOK IONYOKPYXKHOCTh ¢ HeHtpoM (3; 3) u
pamuycom 2.
y

Bropoe ypaBHeHHMe 3amuimmeM B BHIE Y+a=+4—(x+ a)2 , TO €CTh
(x+a)Y+(y+a)’ =4 mpu y>—-a.

OTH ycIIOBHUS 337al0T BEPXHIOIO IOIYOKPYXHOCTh C LIEHTPOM (—a; —a) |
pamuycom 2.

IIpn a =—3 TMOIYyOKPY>KHOCTH COBIIIAIOT.

IIpu a <=5, a > —1 noIyoKpy>KHOCTH HE UMEIOT OOIMNX TOYEK.

Ipu —-5<a<-1, a #—-3, OHU UMECIOT CIMHCTBEHHYIO OOIIYIO TOUKY.

OtBer: -5<a<-3;-3<a<-1.
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (404 - 6/7)
CopeprxkaHue KpUTepust bannel
OO00CHOBaHHO NOJIy4YeH BEPHbIH OTBET 4

C TmOMOIIBI0 BEPHOTO pPACCYXACHHS TIONyYeHbl BEpHBIC 3HAYCHUS
rnapaMmeTpa, Ho

—WIM OTBET OTIMYAETCA OT BEPHOTO KOHEYHBIM YHCIIOM 3HAYCHHM 3
napameTpa;

— WJIM peIIeHHe HeJJOCTaTOYHO 000CHOBAaHO

C mmoMoIisIo BCPHOT'O pacCCyXACHU MOJYUYCH XOTA OBl OJIH TPOMEKYTOK
3HAYCHUN ImapaMeTpa, 0JHa U3 I'paHUIl KOTOPOIO BEpHasA

3ajaua cBeleHa K HCCIIEAOBAHUIO:
— WJIY B3aMMHOT'O PACIIOJIOKEHHs JBYX I10JIyOKPYKHOCTEH; 1
— WJIY KBQIPaTHOI'O YPaBHEHMsI C IIapaMeTPOM

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvuwiii 6aun 4

MoOXHO JIM TpPUBECTH NPUMEp IIITH PA3IHYHBIX HATypAIBHBIX  YHCE,
IIPOU3BEJCHUE KOTOPBIX paBHO 648, 1
a) IATh;
6) ueTsIpe;
B) TpH
13 HUX 00pa3yroT TeOMETPHUYECKYIO IPOTrPECCHIo?

Pemenue.

a) [TokakxeM, 4TO MATH YHUCeN, OOPa3yIOIIUX TEOMETPUUECKYIO MPOTPECCHIO
ObITH HEe MOXeT. J[efiCTBUTENBHO, IyCTh TaKHe MATh 4ucen HaimayTca. O603HaYNM
NEepBBIH WIEH NporpeccMd b, a 3HaMeHaTenb Iporpeccun ¢. Torna

5
648 =b,-bq-bq* -bq’ -bq* =b'q" = (blqz) , TO ecTb 0648 sgBngerca IATOH

crenenslo. [IpotuBopeune.

0) [Tokaxkem, dro dYeTHIpEX UHuceN, OOpa3yIoNMX TIeOMETPUICCKYIO
mporpeccuto, ObITh He MOXeT. [lycTh cpeau HaTypalbHBIX YHCEN, NAIONIHX B
MPOU3BEZICHNN 648, ecTh YeThIpe IEeNBIX YUCIa, 00pa3yIoInuX TeOMETPUIECKYIO
nporpeccuto. OOO3HauMM TepBBI WieH mporpeccud b, a 3HaMeHaTelb

m .
MPOTPECCHH ¢ = " >1 (m , 1 — B3aUMHO IPOCTHIC YUCTa, IPUIEM m > 1). Tornma

MIPOM3BEJCHUE ITUX YETHIPEX Yrcell OyaeT SBIAThCA AeNuTeIeM Jucia 648.
b14 m®
6

3aM€TI/IM, YTO MPOU3BCACHHUEC YHCCII PABHO . Tak kakx 4wncna m, n

B3aUMHO TIPOCTBI, MPOCTHIE MHOXKUTEIM dYHCIa 7 OyAyT BXOIUTH B COCTaB
IIPOU3BECHUS YUCEI B TOH CTENEHHU, B KOTOPOH OHM BXOJAAT B YUCIIO b14m6, TO

€CThb KaK MUHMMYM B HiecTod creneHu. OnHako 648=2.3* 10 ecrp MIPOCTBIX
MHOJKUTEJEH, BXOAAIIMX B IIECTON CTENEHHU, B COCTaBE 3TOT0 YKCia HET.
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

(404 - 7/7)

B) [IpuBeném mpumMep ATy 4YHCel, IPOU3BEACHHE KOTOPBIX paBHO 648, cpenu
KOTOPBIX €CTh TPH, 00pa3yIoIIUX FeOMETPHUUECKYIO mporpeccuio: 1, 3,9, 6, 4.

Ortser: a) HeT; 0) HET; B) Ja.

Copeprkanue KpUTepHst Bassr

BepHo BBITIONHEHEI: a), 0), B) 4
BepHo BbInosHEHH! 0) ¥ OJUH MYHKT U3 ABYX: &), B) 3
BepHo BhIIIOIHEHO 0) MK a) U B) 2
BepHo BBINIOJIHEH OJIMH MYHKT U3 ABYX: a), B) 1
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, NEPEUNUCICHHBIX 0
BBIIIE

MaxcumanvHulii bann 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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