IIpoexm
IHosicHeHHs K AEMOHCTPALHOHHOMY BapPHAHTY
KOHTPOJIbHBIX H3MepHUTeNbHbIX MaTepuaJos L EI'D 2011 roaa
no MATEMATHUKE

JemoHcTpatmonHslid Bapuant EI'D mo matemaruke 2011 roga paspaboran
no 3amanuto dexepanbHON Ciy)ObI IO HAA30py B cepe oOpa3oBaHHA M HAYKH
Poccutiickoit ®enepanuu.

JleMOHCTpallMOHHBIM BapHaHT NpeAHa3HayeH Ul TOro, 4ToObl JaTh
NpEACTaBICHHE O CTPYKType OyAymMX KOHTPOJBHBIX  H3MEPHUTEIBHBIX
MarepHanax, KOJWYeCTBE 3alaHui, MX (opMme, YpOBHE CIIOKHOCTH. 3aTaHus
JleMOHCTPAIllMOHHOTO BapHaHTa HE OTPAXAIOT BCEX BOIIPOCOB COICPIKaHUS,
KOTOpbI€ MOTYT OBITh BKJIIOYEHBl B KOHTPOJBHO-U3MEPHUTENbHBIE MaTepHaibl B
2011 romy. CtpykTypa pabOTHI pHUBe/icHa B crielU(UKAIIUH, a TOJHBINA MepeueHb
BOIIPOCOB — B KOAU(PHUKATOpaX TPeOOBAHHMN U CONEPIKAHMS.

[IpaBunpHOE pemeHne Kaxaoro u3 3aganuid  B1-B12  wactum 1
9K3aMEHAIMOHHOM paboThl oneHnBaercs 1 Oammom. [ToyiHOE nMpaBUIIBHOE pelICHUE
kaxxgoro u3 3amannit C1 u C2 onenuBaercs 2 6amramu, C3 u C4 — 3 Gamnamu C5
u C6 — 4 dannamu. MakcrManbHBINA 0aJT 32 BBITOJHEHUE Beeil paboThl — 30.

IIpenmonaraercs, 4YTo BEpPHOE BBIIOJIHEHHE HE MeEHee IIATH 3aJaHuil
9K3aMEHAIIMOHHONH pPa0OTHl OTBEYaeT MHUHHMAIFHOMY YPOBHIO TOATOTOBKH,
MOJTBEPKAAIONIEMY OCBOSHHE BBITYCKHHKOM OCHOBHBIX 00IIe00pa3oBaTeIbHBIX
nporpaMMm o0iero (moxHOro) cpenHero oOpa3oBaHus. KOHKpeTHOe 3HaUeHHE
MHUHHUMAJIBHOTO TECTOBOro Oajla, MOATBEPXKIAIOIIEr0 OCBOECHHE BBITYCKHHKOM
OCHOBHBIX 00IIe00pa30BaTeNbHBIX IPOTpaMM 00mero (IOTHOTO) CpPeXHEro
oOpa3oBaHus onpexnensercs PocoOpHa30poM B YCTaHOBICHHOM MOPSIKE.

K xaxaoMy 3amaHui0O C pPa3BEPHYTHIM OTBETOM, BKJIIOUYCHHOMY B
JNEeMOHCTPAllMOHHBI  BapHaHT, JaeTcs OOHO-IBAa BO3MOXKHBIX  pEIICHHS.
IIpuBeneHHBIE KPUTEPHH OLCHHUBAHHS MO3BOJIIOT COCTABUTH MPEACTABICHHE O
TpeOOBaHHUAX K TOJHOTE W MPABWIBHOCTH pemeHnil. JleMoBepcusi, KpUTESpHU
OILICHMBaHUS, CHECHUPUKAIMS U KOTUPUKATOPBI TIOMOTYT BBIPAOOTATh CTPATETHIO
noarorosku Kk EI'D mo maTemaTuke.
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Enunbiii rocynapcrsennslii 3xk3amen no MATEMATUKE

JleMOHCTPANMOHHBIH BAPHAHT
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAJIOB
AJs1 nposefeHus B 2011 rogy equHOro rocyiapcTBEHHOr0 3K3aMeHa
no MATEMATHKE

HHCTPYKIHS 0 BHINOJTHEHHIO PadoThI

Ha BrimonHeHnue sk3aMeHaMOHHOW pPabOTHI MO MaTeMaTHKe naercs 4 yaca
(240 muH). PaboTa cocToUT U3 ABYX YacTel M CONEPKUT 18 3amaHuil.

Yacts 1 comepxkur 12 3amanuit ¢ kparkum orBetoM (B1-B12) 6asooro
YpOBHA MO MaTepually Kypca MaTeMaTHKH. 3ajaHus dYacTh | cuuTarorcs
BBIMTOJTHEHHBIMH, €CJIH HK3aMEHYEeMBIH Jal BEpHBIH OTBET B BHJE LENOr0 YMCia
WJIN KOHEYHOU IECSITUIHOM APOOH.

Yacts 2 conepxut 6 6onee cnoxubix 3aganuii (C1-C6) mo marepuaiy Kypca
MareMaTtuky. IIpu MX BBHINOTHEHWH HAAO 3alUcaTh MOJHOE PEIICHHE W 3amucaTh
OTBeT.

CoBeryeM 111 SKOHOMHHM BpEMEHH IIPOITyCKaTh 3aJaHue, KOTOpoe He
yHaeTcs BBINOJHUTH Cpa3zy, W HEpexXoguTh K cienyiomeMmy. K BBINOJHEHUIO
MPOTYILEHHBIX 3aJaHUH MO>KHO BEPHYTBCSI, €CIIH Yy BaC OCTAHETCS BpeMs.

Kesaem ycnexa!
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Yacrs 1

Omeemom Kk 3adanusm 3mou wacmu (BI1-B12) sensemcsa uenoe uucio uiu
KOHeuHasn decamuyHas 0pods. Omeem ciredyem 3anucamov 6 OJAHK OMEENIO6
Nel cnpasa om Homepa coomeemcmeyruiezo 3A0AHUA, HAUUHAA C NEPBO
Kemouku, 6e3 npooenos. Kaxcoyw yugpy, snaxk Munyc u 3anamyio nuwiume 6
OMOEnvHOUl  KemouKke 6 COOMGEMCHGUU ¢ NPUGEOCHHbIMU 6 Onanke
oopazyamu. EOunuyvl uzmepenus nucamo He HYIHCHO.

Buner Ha aBTOOYyC cromT 15 pyOmeit. Kakoe MaxkcmmanbHOe 4YHCIO OMIICTOB
MOXHO Oyner kynuth Ha 100 py0ueit mociie moBsIeHns neHsl ornera Ha 20%?

Ha rpaduke moka3zaHo M3MEHEHHE TEMIIEPATyphl BO3AyXa Ha MPOTSDKEHUH TPeX
cytok. Ha ocn abcuucc oTmedaeTcsi BpeMsl CyTOK B 4acaX, HA OCH OpAMHAT —
3HaUeHHE TeMIepaTypsl B Tpamycax. Ompenenute 1o TpaduKy HAHOONBIIYIO
TeMIlepaTypy Bo3ayxa 15 aBrycra.

T°CA

18
17

16
15 N

/
12 1
/

11
10 \C

S—=NWEAOUVAIOO

0-00 6:0012:0018:00 0:00 6:0012:0018:00 0:00 6:0012:0018:00 0:00 6:00

| 13 aBrycra | 14 aBrycra | 15 aBrycra |
Haiinure xopeHb ypaBHEHUs 32227,
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Pa3pemaeTc;l CcBOOOIHOE PpacnpoCTpaHCHUE TAaHHOI'0 MaTepHUajla B HCU3MEHHOM BU/JIC

B tpeyronsauke ABC yronm C pasen 90°, AB=5,

cos A=0,8. Haiiqure BC.

A

c

CrpoutenbHas pupMa MIaHApyeT KymuTh 70 M’ MEHOGIOKOB y OJHOTO U3 TPeX

MOCTaBIIMKOB. [[eHBl W yCIOBHS JIOCTaBKU mpHBeNcHB B Tabmuie. CKOJIBKO
pyOJIeii Hy)KHO 3aIUIaTUTh 33 CAMYIO JICIIEBYIO HOKYIIKY C JOCTaBKOif?

CroumocTh
Ioctamuk CTONMOCTh HCHO?HOKOB JIOCTaBKHU JlonoaHuTeIbHEBIC
(py6.3a 1™ ) (py0.3a Bech |  YCIOBHSI JOCTaBKH
3aKa3)
1 2600 10000
ITpu 3aka3e ToBapa Ha
2 2800 8000 cymmy cBbitie 150000
py0ueii nocraBka
OecruiaTHasl.
[Ipu 3aka3e ToBapa Ha
3 2700 8000 cymmy csbiie 200000
py0ueii nocraBka
OecruiaTHasl.

Haiizure miomane 4eThIpeXyrojbHHKA,

I/I306pa)l(eHHOFO Ha KJIEeT4aToul 6yMare C

pa3MepoM KJIeTKH | cM X

1 cm (cm.

pucyHok). OTBeT maiiTe B KBaJpaTHBIX

CAaHTUMETpPAX.

1 cM|

Haiinure 3Hauenue Boipaxenus log, 200 + log, 2—15
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Ha pucynke m3o0paxkeH rpaduk ¢yskmum y = f (x) U KacarespHas K 3TOMY

rpaduky B Touke ¢ abciuccoii, papHoi 3. Haligure 3HaYeHHE POM3BOIHOM ATON
(yHKIMH B TOUKe X =3.

| |1 \
N\ \x

y=f(x)

OO6beM mepBoro IHIMHApa paBeH 12 M3, Y BTOpOro HUIMHAPA BhICOTA B TPHU pas3a
Ooiblre, a pagnyc OCHOBaHHS — B JIBa pa3da MeHbIe, 4eM y mepBoro. Hahaure
o0Bvem BToporo muinuHapa. OTBET JaiiTe B KyOMYeCKUX MeTpax.

B10 Kamens OpomieH BepTHKaIbHO BBepX. [loka KaMeHb He ymal, BHICOTa, Ha KOTOPOH
OH HaXOJHWTCSI, OMUCHIBAETCS (HOPMYJIIOH h(t) =5 +18¢ (h — BEICOTa B MeETpax,

{ — BpeMs B CeKyHJaX, NpoIleqmee ¢ MOMeHTa Opocka). Haiimure, ckoibko
CEeKYH]] KAMCHb HaXOIHJICS HA BBICOTE HE MEHee 9 METpOB.

B11 Haiinute HanbopIee 3HaueHHE QYHKITHN
y=2cosx+ J3x- % Ha OTpe3Ke {O;%} .
B12 JBoe pabounx, paboTast BMECTe, MOTYT BBIIONHHUTH paboTy 3a 12 mHeil. 3a CKOIBKO

JIHEeH, paboTasi OTIENBHO, BEIOIHAT 3Ty paboTy MepBBIH paboumii, eciu OH 3a J(Ba
JIHS BBITIOJIHAET TAaKYIO e YacTh PabOThI, KaKyI0 BTOPOH — 3a TpH JHSA?

| He 3a0y0bme nepenecmu 6ce omeemol 8 O1aHK omeemog Ne 1. \
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Yacrp 2

Mna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonv3yiime 0O1aHK
omeemos Ne 2. 3anuwume chauana nomep eévinonnaemozo 3adanusn (C1, C2 u
m.o.), a 3amem nojaHoe 000CHOBAHHOE Peuiene u Omeent.

Penute YpaBHCHUEC

6cos’ x—cosx—2

\J—sinx

CropoHa ocHOBaHUs NpaBUNbHOH TpeyronbHoi npusmel ABCA B,C, paBHa 2, a

0.

JMaroHasib 0OKOBOW IpaHU paBHA J5 . Haitgre yroi Mexay mnockocteio 4 BC u
TUIOCKOCTBIO OCHOBAHWUSI ITPU3MBIL.

Pewmre HepaseHcTBO log, ., (9 - xz) — %log;3 (x-3)">2.

Ha cropone BA yrna ABC, paBHOro 30°, B3sita Takas Touka D, uto AD=2 u
BD =1. Halizure paamyc OKPYXHOCTH, NpPOXOIAlIeH 4vepe3 Touku A, D u
Kacarouieiics npsmoit BC.

Haiinure Bce 3HaueHus IapaMmeTpa «@, HOpU KaKIOM U3 KOTOPBIX CHUCTEMa
ypaBHEHUI

a(x4+1)=y+2—|x|,

2, .2
x“+y =4
UMEeT eIMHCTBEHHOE PelICHHE.

Haiinure Bce Takue maphl B3aUMHO IPOCTBIX HATYPaIbHBIX YHCEN (TO €CTh YHCE,
HauOOJIBIIHMHA OOIIUIA AETUTENh KOTOPBIX paBeH 1) a u b, 4To eciu K AeCATHIHOMN
3aIUCH YHCIIa @ TIPUITHACATh CIIpaBa depe3 3aIlsTyI0 JCCATUIHYIO 3allUCh Yucia b,

b
TO MOJYYUTCA ACCATUYHAA 3allMCh YUCJIa, PABHOI'O —.
a

(c) ®enepanbhas ciykba 1o Hag3opy B cepe oOpazoBanus u Hayku Poccuiickoit @exeparnnn 6
Pasperunaercs cBOG0HOE PACIPOCTPAHEHHE JAHHOTO MaTepuaia B HeM3MEHHOM BUJIE




Cucrema oleHHBAHHUSA IK3aMEHAIIMOHHOI padoThI MO MaTeMaTHKe
OTBeThI K 321aHUAM YacTH 1
Kaxxmoe mpaBIIIbHO BBITIONTHEHHOE 3aJjaHUe 4acTH | oreHuBaercs 1 OaymioMm.

3amaHus 4actd 1 CUMTAIOTCS BBHITIOJHEHHBIMH, €CITH SK3aMEHYEMBIil Jall BEpHBIN
OTBET B BUJIC LIEJIOTO YMCIIa WIA KOHEUYHOU JECATUYHON APOOH.

Ne 3amanus OtBer
Bl 5
B2 14
B3 5
B4 3
B5 192000
B6 18
B7 3
B8 2
B9 9

B10 2,4
Bl11 1
B12 20

OTBeTHI K 32aHASIM YacTH 2

Ne 3apanus OTtBer
Cl 2z 2
——+2xn, —arccos—+2zn, ne”z.

3 3
C2 30°
C3 -1
C4 1 v 7
C5 a=4
Cé6 a=2,b=5
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Pemenus n KPpUTEPUHU OLICHUBAHUA 3aJaHui YacTu 2

OneHky 3aaHU 4acTH 2 3aBUCAT OT MOJHOTHI PEIIEHHUS W MPaBUILHOCTU
OTBETA.

Obugue mpedosanus K 6bINOIHEHUIO 3A0AHUTL C PAZGEPHYMILIM OMEEHOM:
pellieHre JTOMHKHO OBITh MaTeMaTHYECKH T'PAMOTHBIM, TOJHBIM, BCE BO3MOXKHBIC
Cllyyau JOJDKHBI OBITH PAacCMOTPEHBI, M3 HEro JOJDKEH OBITh MOHSATEH XOI
paccyxaeHuil ydamerocs. MeToabl pemieHusi, Gopmbl ero 3amucu U (Gopmbl
3alMCH OTBETA MOTYT OBITh Pa3HBIMH. 3a peElIeHHEe, B KOTOPOM OOOCHOBAaHHO
MIOJIy4€H NPaBUJIbHBIA OTBET, BBICTABISIETCS] MAKCUMAJIbHBIN Oa.

DKCIepThl MPOBEPSIOT MaTeMaTHYECKOe COAEp)KaHHWE MPEeACTaBICHHOTO
pelenus, a 0COOCHHOCTH 3aITUCH HE YYUTHIBAIOT.

B kpuTepusx oOLEHHBaHHWs KOHKPETHBIX 3aJaHMi conepxarcs oOIue
TpeOOBaHMA K BbICTaBIeHHIO OauioB. OIHAKO OHM HE MCYEPNbIBAIOT BCEX
BO3MOJKHBIX CUTYyalUl.

[IpaBUNBHBI OTBET MPH OTCYTCTBHH TEKCTa pemieHus: oreHuBaercss B 0
6aoB.

[Ipy BbIMONHEHWM 3afaHUsl DK3aMEHYEMBIH MOXET MHCIHONb30BaTh 0e3
JIOKA3aTeNIbCTBA M CCBUIOK JIFOObIE MaTeMaTHueckhe (akThl, conepiKamecs: B
y4eOHHMKaX ¥ YYEeOHBIX MMOCOOMSIX, BXOoAsmmx B DemepaibHBId MEepeYCHb
y4eOHUKOB, PEKOMEHAOBAHHBIX (JOMYyIIEHHbIX) MHUHUCTEPCTBOM 00pa3oBaHUs U
Hayku Poccuiickoit deneparuu.

PemmTe ypaBHEHHE
6c0s’ x—cosx—2 0

\—sinx ' A

Pemenne.

1. ypaBHeHI/Ie PaBHOCUIIBHO CUCTEME

arccos

W

6cos’x—cosx—2=0,

—sinx > 0.
W3 HepaBeHCTBa mOIydaeM, UTO
sinx <0.
B ypaBHeHum caenaem  3aMeHy
cosx=t¢ M  pelluM  ypaBHEHHUE

6> —t—2=0. t:—l Win t:%.
2 3

TS

1
PaBeHcTBam cosx = _E U COSX= g

Ha TPUTOHOMETPHUUECKON OKPYKHOCTH
COOTBETCTBYIOT 4YETHIPE TOYKH (CM. PHCYHOK). JIBe W3 HHX, HaxoJsmiuecs B
BEpXHEH MOJTYTUIOCKOCTH, HE yIOBJIECTBOPSIOT YCIOBHIO sinx < 0.
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2z 2
IMonydaem pemenus: x = 3 +27nm x= —arccos; +27zn,rne neZ.

OTtBer: 2z +27n, - arccos2 +27n, neZ.
3 3
banabl Kpurtepuu oneHuBanusi BbinoHenus 3aganus C1

2 OO60CHOBAHHO MOJIYYEH NPaBUIbHBIN OTBET.

1 BepHo HalifieHBI HyJTH YHCIUTENS, HO WJIH HE TIPOM3BEICH 0TOOp
HaWICHHBIX PEICHUH, HIIM JOIYIIEHbI OLIMOKK B 0TOOpE.

0 PenieHrie He COOTBETCTBYET HH OJHOMY HW3 KpPUTCPHEB,
NEPEYUCIICHHBIX BBIILE.

CropoHa OCHOBaHHs TIPABHIBHON TpeyronsHoii npusmel ABCA B,C, pasua 2,

a IuaroHaib OOKOBOW TpaHU paBHA /5 . Haiigure YTOJ MEXIY IIOCKOCTBIO
A BC ¥ NI0CKOCTBIO OCHOBAHHMS MTPHU3MBI.

G

Pemenne. O6oznaunm H cepeanHy pebpa

BC (cMm. pucyHok). Tak Kak TpeyrolbHUK

ABC  paBHOCTOPOHHHMH, a TpEyroJbHUK

ABC — paBHOOenpeHHBIH, oTpesku AH u

AH TIEPIICHIUKYJIAPHBL BC.

CnenoBatenbHo, £AHA — JNuHEWHBIA yron

JByrpaHHoro yria c rpansmu BCA n BCA,.

W3 tpeyronbHuka 4 AB Halinem: A4 =1.

W3 tpeyronbauka AHB wHaiinem: AH = V3. C

W3 tpeyronbHuka HAA, Haiinem:

tg LAHA= A4, :L.
AH

3

Hckombiii yron pasen 30°.

OTtBeT: 30°.

Bo3mo:knbl apyrue pemenusi. Hampumep, pemeHue 3ajaun ¢ UCIOIb30BAHUEM
BEKTOPOB WJIM METO/1a KOOPANHAT.

Bbajibl KpuTepun oueHnBanus BbinoJHeHus 3aganus C2
2 OOO0CHOBAHHO ITOJTY4eH NPaBHIGHBII OTBET.
1 Croco0 Hax0XAEHHSI HICKOMOTO yTJIa IIPAaBHIIBHBIHN, HO TOTyYeH
HEBEPHBII OTBET WM PELICHHE HE 3aKOHUEHO.
0 Pemenne He COOTBETCTBYeT HH OIHOMY U3 KpHUTEPHEB,
[EPEYUCIICHHBIX BBIILE.
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Pewnte HepaseHcTBO log ., (9 -x ) - %log;3 (x-3)">2.

Pemennue.
[IpeoOpaszyem HEpPaBEHCTBO:

log,.;((3-x)(3+x)) —%bg;} |x-3[=2.

HaﬁneM, IIPpU KaKUX 3HAUYCHUAX X JICBasg 4aCTb HEPABECHCTBA UMCCT CMBICIIL:

9-x">0, (3—x)(3+x)>0,

x+3>0, x>-3,
x+3#1, x#-2,
x=3=0; x#3.
S ~ £
>
-3 = 3

[Monmyuaem: -3 <x<—-2 mwm —2<x<3.
3Hauur, |x - 3| =3 — X IpH BcexX AOIMYCTUMBIX 3HauUeHHsX x . [loaTomy

log,,;(3—x)+log s (3+x)— %bgi” (3-x)=2;
log,,;(3—x)+1- %logi3 (3-x)>2.
Crenaem 3ameny log, (3 —x)=y. onyuaem:

y—iyZZI; ¥ —4y+4<0; (y-2)"<0; y=2.

Taxum o6pasom, log, ., (3-x)=2, otkyma (x+3)" =3-x; x> +7x+6=0.

Kopuu ypaBuenus: -6 u —1. VYeagoBuro -3<x<-2 wmm -2<x<3

YAOBJIETBOPSACT TOJIBKO X = -1.

Otset: —1.

Pemenne 2. MoXHO HE HAXOIUTH OOJIACTH JOMYCTHUMBIX 3HAUEHUH X, a MPUHTH K

COOTHOHICHUIO |x—3| =3-x ApyTumM CIIOCOO0OM. Torna peuicHne 6yI[€T HEMHOT'O

Kopoue.
ITpeobpaszyem HepaBEHCTBO:
10gm((3—x)(3+x))—%logi+3|x—3|22.

3amernm, uto x+3>0 u (3—x)(3+x)>0. 3uaunt, 3—x>0.

[Toaromy |x - 3| =3—x. [Tonyuaem:
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logM(3—x)+1—%logi+3(3—x)22.
Cnenaem 3ameny log,,;(3—x)=y. Ionyuaem:
y-Lys1 yoayra<o; (y-2)<0; y=2.

4
Takum o0pazom,

x=-1,
2
— 2
(x+3) =(3-x), [¥*+7x+6=0, |[x=-6,
10gx+3(3—x)=2; x+3>0, x>-3, x>-3, x=-1.
x+3#1; x#-2; X #-2;
OtBet: —1.
Basubl KpuTepun onieHuBaHUs BbINOJTHeHus 3axanus C3
3 O00CHOBaHHO MOJTYYEH NMPABUIBHBIA OTBET.
2 OO0OCHOBaHHO TIOJyYeH OTBET, OTJIUYAIOLIUICS OT BEPHOTO
TOJIPKO KOHEYHBIM YHCIIOM 3HAYCHHH X.
1 OTBeT HEBEpEH, HO PELICHUE COJEPXKUT MEPEX0] OT MCXOTHOTO
HEepaBEHCTBA K BEPHOI CHCTEME PAIMOHAIBHBIX HCPABECHCTB.
0 Pemenne He COOTBETCTBYET HH OJHOMY W3 KPHTEPHEB,
MePCYHCIICHHBIX BBILIIE.

Ha ctopone BA4 yrinia ABC, paBHOTO 30°, B3sTa Takas Touka D, uto AD =2 u
BD =1. Haiiaure panuyc OKpy>KHOCTH, IPOXOAsIel yepe3 Touku 4, D u
Kacatouieiics npsimoit BC.

Pemenne. Ilentp O HCKOMOH OKpPYKHOCTH IPHHAAIEKUT CEPEIUHHOMY
HNEepHEeHIUKYIApY K oTpe3ky AD. O6osHauum P cepenuny otpeska AD, O —
OCHOBaHHUE MEePHEeHANKYIAPa, OMyIeHHOro U3 Touku O Ha npsmyto BC, E — TOUuKy
HepeCceueHns] CEPeUHHOr0 MepHeHANKyYIIpa ¢ npamoit BC (cM. pucyHok a). U3
YCIIOBUS KaCaHUsl OKPYXKHOCTHU U npsiMoit BC cienyert, uto otpe3ku OA4, OD u OQ
PaBHBI paguycy R OKpY>KHOCTH.

3ameTuM, 4To Touka () HE MOXKET JIXKATh 10 Ty KE CTOPOHY OT MpsiMor 4B,
YTO M TOYKa E, Tak Kak B 3TOM ciy4ae paccrosiHue oT Touku O no npsmoit BC
MEHBIIIE, YEM PACCTOSHUE OT Hee 10 TOUKH A.

W3 mpsmoyronmpHOro TpeyroiabHuka BPE ¢ karetom BP = 2 u £ZB=30°

23

HaxomuM, uTo PE = T Tak kak O4 = Ru AP =1, nony4yaem: OP = VR*—1 n,

2
cnemoBarensio, OF =V R? —1 + g
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W3 npsmoyronsHoro tpeyronsHuka OQFE, B kotopoM ZE = 60°, Haxoaum:
R:OQ:gOE:g\/RZ —1+1.

B pesysbrare mosgydaeM ypaBHeHHe Ui R:

ﬁ R* -1
2

BosBengeM B kBagpaT 00e 9acTH TOTO YPaBHEHHS W IPHBEAEM HMOAOOHBIEC UICHEIL.
ITomyuum ypaBHEeHHE R*—8R+7=0, pelast KOTOpoe HaXxoAuM JiBa KOpHs R; = 1,
R, = 7. Ecnu pannyc paBeH 1, TO LIEHTPOM OKPY)KHOCTH SIBJIsieTCs Touka P (cwm.
PHUCYHOK 0).

=R-1.

Oteert: 1 wm 7.

Pemenne 2. ITycts Touka () KacaHusl OKPYXKHOCTHU ¢ npssMod BC NeXHUT Ha Jiyue
BC (cm. pucynok a). [To Teopeme o KacaTenbHON U CeKyIIen

BQ? =BA-BD=(BD+DA)-BD=(1+2)-1=3,

OTKyJa BQ:\/g .

IIycte O — Touka mnepeceueHus Jsyuya BA u mnepneHaukyinspa k BC,
IpOBENEHHOro uepe3 Touky (. W3 mpamoyronsHOro tpeyroiabHuka BQO
HaXOJUM:

BO=£=2,TOFZ{3 AO=0D =1 I/IOQ:lBO:l.
cos30° 2

Takum obOpazom, Touka O ynaieHa oT ToueK A, D u () Ha OAHO M TO Ke
paccrosiaue, paBHoe 1. CienoBarenbHOo, O — IIEHTP UCKOMOI OKpPY>KHOCTH, a €€
paauyc paseH 1.

(c) DenepanbHast ciryx0a 110 Hag3opy B cdepe oOpa3oBanus 1 Hayku Poccuiickoii Deaepannn 12
Pasperunaercs cBOG0HOE PACIPOCTPAHEHHE JAHHOTO MaTepuaia B HeM3MEHHOM BUJIE




ITycte Temepp Touka (), KacaHHUs OKPY)KHOCTH ¢ mpsamModl BC nexur Ha

nponomkeHn BC 3a Touky B (cM. puCyHOK 0), a TpsiMas, MpoxXonsmas depes
Touky (), mnepneHmukyiaipHo BC, mepecekaer npsmylo AB B Touke H, a

OKpPY’KHOCTb BTOpUYHO — B Touke 7 . Toraa

BO, =/BA-BD =3, ZHBQ, = ZABC =30°,

BH:B—QI:2, HQ, :lBH:I.
cos30° 2

Ecmn R — paauyc okpyxkHoctH, To O, =2R . Ilo Teopeme 0 ABYyX CEKyLIHX
HQ,-HT =HA-HD, 1o ectb 1-(1+2R) =(2+3)-3, orkyzna Haxoaum, uto R=7.

- ]" S~
R ‘-\\I
\
1
1
1
|
|
/
."’.’I
R
A - A ;
D
a4 0 il
B [
aj - ff o)
Otser: 1 wm 7.
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Bbajaabl Kputepun oueHnBanus BoinoaHenus 3aganus C4
3 PaccMOTpeHBI Bce BO3MOXKHBIE T€OMETPUICCKHE KOHDUTYpaIiu
1 000CHOBAHHO MOJYYEH NIPABUIbHBIN OTBET.
2 PaccmoTpena xorss Obl OfHa BO3MOXKHAasi TE€OMETpHYECKas

KOH(UTYpalus, B KOTOPOH 000CHOBAHHO TOJIYYCHO MPABHILHOE
3HA4YE€HHE UCKOMOHW BEITHMYUHEI.

1 PaccmoTpena xoTs Obl OJHa BO3MOXKHAasi TE€OMETpHYECKas
KOHHUTYpalysi, B KOTOPOH TMOMYyYEeHO 3HAYEHHE HCKOMOU
BEJINYMHBL, HEBEPHOE M3-32 apu(METHICCKON OIIMOKH.

0 Pemenne He COOTBETCTBYeT HM OIHOMY U3 KpHUTEPHEB,
MepEUYHCICHHBIX BHIIIIE.

Haiinure Bce 3HaYeHUs @, IPU KaXKIOM M3 KOTOPBIX CHCTEMA
4
a(x +1)=y+2—|x|,
2 2
x“+y =4
UMeeT eIMHCTBEHHOE PEIlICHHUE.

Pemenue. [1ycTh cucTrema uMeeT pelnieHue (x; y). Ecmu x #0, TO cucrema umeer
BTOPOE pelieHne (—x;y). 3HAUNT, PELICHHE MOKET OBITh SAMHCTBEHHBIM, TOIBKO
npu x=0.
MoxcraBum x=0 B mepsoe ypasHemue: y=a—2. Iapa (0;a—2) nomkna
YIIOBJIETBOPATH BTOPOMY YPaBHEHHIO:

(a—2)2 =4,otkyga a=0um a=4.

Jng xaxporo u3 OBYX HalJEeHHBIX [ v A
3HaueHui ~ mapamerpa  Hy»KHO x+y*=4
MIPOBEPUTH CHCTBUTEIBHO I
POBCPHUTE, 1 T
JaHHAas cucrema nMeer y=x|-2
€IMHCTBEHHOE pEelleHHE.
[Tepsbiit cnyyaii: a =0. Cucrema / \
>
NPUHUMAET BUT ) \ 0 /2 >
y =| X | _29
X +yt=4 \ /
I'paduxom dyHKINN Y = |x|—2 \2 1

ABISIETCS YTOJ, KOTOPHIA HMEeT ¢
OKpYXHOCTBIO  X°+)y°=1  1Tpm

o01ye TOYKH (CM. PUCYHOK). 3Ha4uMT, 1pu a =0 cucTeMa UMeeT TPU PELICHHS.
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Bropoii cinydail. a =2 . CucteMa IpUHUMAET BU]
y=4x* +|x|+2,
X +y' =4
W3 mepBoro ypaBHeHus cieayer, uto mpu x#0 y>2, a u3 BTOpOro
ypaBHenus npu x #0 nomyuaem, uto |y|<2. Cuenosarensto, npu x #0 cucrema

peleHni He UMeeT. 3Ha4MT, IPH @ =4 eCTb TOJNBKO OAHO petenue x =0, y=2.

OtBeT: a=4.

baaast Kpurtepuu oueHuBaHus BbINOJTHeHHs 3aganus CS
4 OO60CHOBAHHO MOJIYYEH NPaBUIIbHBIN OTBET
3 [lonyyen mpaBunbHBIA OTBET. PemeHue B LeIOM BEpHOE, HO

b0  HeIoCcTaToyHo  O00OCHOBaHHOE,  JIMOO  CONEPIKHUT
BBIYHCIUTENbHBIE MTOTPEITHOCTH

2 BepHo mony4yeHbl HeOOXOIMMBIE YCIIOBHS Ha 3HAuYCHUs A,
OJTHAKO B MPOBEPKE JOCTATOUYHBIX YCIOBUH IOMYLIEHBI OIIHMOKU
1 [TosryueHb! TOJIbKO HEOOXOMMBIE YCIIOBUS Ha 3HAYCHUS d

Pemenne He COOTBETCTBYCT HH OJHOMY H3 KPHUTCPHUCB,
TNMEPCUYUCICHHBIX BBIIIE.

Haiinute Bce Takue napsl B3aUMHO IIPOCTBIX HATYPAIbHBIX YUCEN (TO €CTh YUCE,
HanOOJBIIMH OOIIMH NEeUTENh KOTOPHIX paBeH 1) @ U b, 9TO eclH K IeCATHIHOH
3aIliCH YMCNIA @ MPUMNCATh CIpaBa uepes 3aIATy0 AECATHUHYIO 3alHCh Yucna b,

b
TO IMOJYYUTCA ACCATUYIHAs 3allUCh YUCJId, pABHOI'O —.
a

Pemenne. [Tyctp necsiTudnas 3anuck yucia b cocrout u3 n uudp. Torga mo
YCTIOBHIO 3aJIa9l MOXKHO 3aITHCATh PAaBEHCTBO
2=a+i, nostomy 10" (b—az) =ab.
a 10"
U3 storo ypaBHeHHs cnemyeT, 4to b>a’ >a. Tak Kak umcna a u b B3aMMHO
npocThle, uncia b—a’ U ab Toxe B3AUMHO TpocThie. (JleHCTBUTENBHO, IYCTh P

— o0UIMil TPOCTOH NEIHUTETb ITHX Yucel. Torna eciu p IemuTelb a, T0 p OyAeT
nemuteneM b. Ecnu ke p — nenmurens b, To p OyAeT nenuTeneMm a*, 3Hauwr, p—
nenurensd a. [IporuBopedne.)

Mostomy b—a’ =1 u, cnenosatensro, ab=10". TlocieHee paBeHCTBO MpH
B3aUMHO NPOCTHIX a@ U b BO3MOXKHO TOJIBKO B IBYX CIIy4asX:

2
1) b=10", a=1, HO B 9TOM cJIy4ae HE BBHIIOIHSICTCS PaBEHCTBO h—a” =1.
2
2) b =5",a =2". BaTOoM ciiydae paBeHCTBO b — a” = | IpUHUMAET BUJL

5 n ] n
5"—4"=1,orkypma | — | =1+|—| .
Y (4) (4]
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n

Oyukuus  f(n) :(%j Bospacraer, a Qynkums g(n) :1+[%j yOBIBaeT.

IMosTomy ypaBHenue f(n)=g(n) nmeer He Ooiee OTHOTO KOpHS, M TaK Kak
f()=g(1), eTMHCTBEHHBIM KOPHEM YPaBHEHHUS SIBIsIETCS 11 =1.

OtBer: a=2,b=5.

Bo3mo:xHbl Apyrue ¢popmbl 3anucu orBeTa. Hanpumep:

A) (2:5);
5
B) —=2,5;
2
a=2,
B)
b=5.
Banibl Kpurtepuu oneHnBaHnus BblnoaHeHus 3aganus C6
4 OO0CHOBaHHO ITOJTY4eH NPaBHIBHBIN OTBET
3 INomyuena cucTema HEOOXOAMMBIX M JHOCTATOYHBIX YCIOBHH Ha

napy MCKOMBIX YUCCII U HaMICHO ¢e peUICHUC, HO HEAOCTATOYHO
000CHOBaHA €ro eAMHCTBEHHOCTD

2 COCTaBIEHO BEpPHOE YpaBHEHUE B HATypalbHbIX 4YUCJAX, U3
KOTOPOT0 CAENaHbl CYyLIECTBEHHbIE BBIBOABI IS HAXOXKICHUS
HCKOMOM Maphl 4HCeN, ypaBHEHHE O KOHIIa HE peIeHO, HO
BEPHBII OTBET IPUBEJIEH.

1 CocTaBiieHo, HO He PeLIeHO BEpHOEe YpaBHEHHE B HATypaJbHbIX
YHCciaX, BEPHbIA OTBET MPUBEICH
0 Pemenne He COOTBETCTBYeT HH OIHOMY U3 KPHUTEPHEB,

TICPEYNCIICHHBIX BBIIIIC.
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