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Bsedenue
U
YTO MPOBEPAIOT 3AZAHMA TUMNA C

"HacToamas KHHUTA cO CKPOMHBIM HassaHMeM «EI'? no mame-
mamure. 3adanus muna C» NOCBAIIEHA eAUHOMY TOCYIAPCTREH-
HOMY 9KSaMeHY II0 MaTeMaTHKe: B KHHre JexaeTcsa IMOULITEA oc-
BETUTH BCE BOIPOCHI MOATOTOBKH K HauGosiee TDYAHBIM 3afaHMAM
9TOro FKIAMEHA, KAKOBEIMU ABJAIOTCA 384AHUS Muna C, npexano-
Jaralolqie PAsSBePHYTHIA QTBeT.

Ona ymoberea obcy:xaeHMA OTPOMHON MAcCCHl caMBIX obuImx

‘npo6iieM, BOSHHKAKIUX B CBASH C MoAroToBkoi k EI'D, mans-

Hefilllee H3I0XKeHNe IIPOEEAEM B QJOIJMB OTBETCR H& BOIIPOCKHL.

KakoBa cTpyKTypa BapraHTa EM3 no matemarmke?

Jxsamen mporoAnTes peandsHo ¢ 2002 roxa, U ero CrpyKTypa
CO EpeMeHeM MeHHETGH,. Ho ¢ 2005 roga ona Goxee WIH MeHee ye-
Taﬂoslmact.. CoBpeMeHHBId BapHaHT BK3aMeHA MO MAaTeMATVKe
COCTOUT W3 TpeX Yacrei, COOTBeTCT‘BYIQLIIHX TpeM YPOBHAM CIGHK-

) HOCTH.

*  0asoeomy,
*  NOBLIUICHHOMY,
s BBICOKOMY.

Bapuant cogepoxur B obmeii cnoxsuocTr 26 3amamuii, Kaxxgoe
M3 KOTODBIX OTHOCHTCA (HE B CTPOTOM COOTBETCTBHH C YDOBHEM
CJIOXHOCTH) K OTHOMY M3 TPeX THIIOB:

hd A — Bbtﬁopo.ﬂi omeema (HB YHCA& YETRIPEX IIpE,I[JIO}REHHHX),

e B — ¢ kpamium omeemonm, UMEIOIIAM (HOpMY TeCHATHUHOIN
3anicH Yucia (ero HyKHO OpeJBapUTeAbHO HOJYIUThL, PenIns
3azavy B YepPHOBHKE), :

+ C — ¢ paszeepnymbim omeemon, NPeACTABTAIOIIUM coboit me
TOJBKO OpAMOH oTEeT {(346Ch YKe B IPOUBEOJILHON dopMe) Ha



Baedexue, uau Lmo nposepaom sadarus mune C

IIOCTABJIEHHBIH B 387a49¢ BOXPOC, HO U OpUIarajolENicsd K He-
MY TEKCT THCTOBOTO perieHud. ) .

KaxoBa npoLeaypa NposBepKH pa6otr? _

B 10 sagasmsx tana A m 11 safaHuAx THNA B ¢opma samicH
OTBETA COBEPIIEHHO MOHATHA ¥ AGCONOTHO O[HOSHATHA. Iloaromy
AX TIPOBEPKY MOMKHO NopyIuTh GeccTpacTHOMY KOMIIBIOTEDY, YTO M
JenaerTcs Ha OPaKTHKE. Kasxgoe BepHO pPellIeHHOE 3aJaHUe TAKOTO
THIIA BACYKYBAET OLEHKN B 1 Gann (Ha3EIBACMBIH NepBHYHEIM).

Ilposepky e O sapanmil Tna C OCYHIECTBAAIOT CHELNANBHO
IIOATOTOBJIEHHEIE YK3aMEHATOPE (sxicTrepTEI). 3a Kaxkzoe U3 mep-
gerx Asyx sagamnuit C1 u C2, umeromuX NOBBIIIEHHLIR YPOBEHb
CJIOMLHOCTH, MOJKHO IONYIHUTh OLEHKY OT 0 zo 2 GamwioB, a 38 Ka-
M 0e H3 OCTAIEHBIX TPeX zamanuti C3, Q4 1 C5, BBICOKOrC YPOBHA
cnoscaocTn, — or 0 go 4 6amnos. i B pesysbTaTe ONCHKA KOH®
KpeTHOro PpelIeHus KOHKpeTHON 3aJauyd CKJIBABIBACTCA [OA
BIIASHHEM CJIeYIOIINY COCTABAAIINX, _ _

e mpaBWJIPHOCTH AABHOrO B paore omeema Ha TMOCTABACHHLIH B

sajade BOIIPOC, .

o TEKCTA Pelieriia, CONMPOBOKARIOINEro TOJY9eHABIN OTBET,

Kpumepuee OLeHKH BRITIOJHEHU S JaHAOTO 3a8aHNA,

KauecTBa pabOTHL ABYX-TPeX IKCNEpmos, NMPOBEPIOIHX JaH-

HOe permeHne. :

EpueCTREHHAA OJNHOSHAYHO oNpefenseMasi coc'ramm"romaa s
qeTHIpex NepeducieHssx — NepBad, NOCKOIbKY JaHHEBIH K 38849
oTBeT Beeraa JAubo mpaBmieH, JIuGo HeT (mpasga, 1 B 2TOM BOMPOCE
GpiBaloT pasHoraacus). Bee ocTanpHbIe MyHKTHL ™ HeCKOJBKO pac-
[IbIBYATEI, OHH AWGO HEJOCTATOYHO perTaMeHTHPOBAHEL, o
MpocTo cy0heK THBHEL. _ _

Kpome TOro, OT AeiicTBHM BHITYCKHHMKA HA IK3aMEHe BaBHCAT
TOMBKO EPBAA H BTopasd MO3UIOKA B HTOM CIIHCKE. Ha ocTasbgbie OH
ITOBJIEATH He MOKeT, HOCKOJbKY ASHCTBYIOLIE KPUTEpHK nponepﬂxj
saIAHWMIT CTAHOBSATCA USBECTHEI TONBKO [OCIE 9K3aMEHE, & VA KAKOH
AK3AMEHATOD AOCTAHETCS JAHHOMY IIKOIBLHEKY — He 3HAET sapaHee

HAKTO.

1

t Baedenue, uau wmo npoeepaiom sadanun muna C

Bee aTi 06CTOSTENbCTEA, BAATEIC BMECTE, KAK pas I xapaKTe-
PHUSYIOT CHOMMBINYIOCH CHTYALIA U OHBACHAIT aMUOTAK BOKDPYT
saganmii Trna C, BEI3EIBAIOMUX HanGonbimee Gecrnokolicreo u ga-
e HEeXOTOPYIO TPeBOrY, K&K Y CAMHX BBIMTYCKHUKOB, TAK M Y HX
poaureneii, yuuTeseil H HaCTABHHKOB.

YTo nposepAloT 334aHUA TMNa C? .

1. Bagayu C1 u C2 (a go 2005 roga, moxosxe, Toneko C1), mo-
BEIIIEHEOI'C YPOBHS CJIOIKHOCTH, PACCYUTAHEI HA 3HAHEE CTaH-
JAPTHEIX MeTOJOB W BAajeHHE CTAHNAPTHRIMH AMTOPHTMAMH pe-
LIeHMA CTARAAPTHEIX 3agad. Kpome TOro, AAf MX yCIeIIHOTO
BLEITOJHEAN OF BRITYCKHHKA TpeSyTea:

s GHUMAMeAbHOCHb ¥ COGPAHHOCTD,
*  KKYPAMHOCMb U TOUHOCTE, '

OHHU COCTABAAKTCA, KAK MPABHIO, TAK, YTOOHI IIPH HEAKKY-
PATHOM IIPHUMEHOHHH METONA WJIH HOTOUHOM BBIIOJHEHHH AJIro-
pUTMA PEITTeRUsE 3aJIa9H, & TAKMKE II0 pacceaHHdCTn HIE HeyBe-
PEHEOCTH, Y9eHHK NONy9uwJl Obl OIIHOOUHLIN OTBeT, MOTEPAB B
HTOre OfUH HIH faxe oGa 6anna.,

Ha ycrpameHHe BO3MOJKHEIX HEROCTATKOB MOATOTOBKH YHTA-

TeId B YKassHHOM HANpaBJeHHH Hanejena Ieppad [NIABa Ha-
CTOAIET0 TocoBuA. . o

2. 3agaun C3 u C5 (8 2002 roay C2 u €3, a B 2003—-2004 rogax
C2 u C4 cooTBeTCTBEHHO), BBICOKOT0 YPOBHS CIOMKHOCTH, IIpe/Io-

JI&TaloT, YTO BLINMYCKHUK ZOMOIHHTENLHO, CBEPX TOr0, YTO HYHHO

opu pemenun 3agay C1 1 C2, ymeeT:
¢ TBOPYECKH H HECTAHZAPTHO MbiCAUMD,
¢ ' paccyxdambp U IPOBOANTDL JOKA3ATEIbCTBA.

3neck yoxe He JOCTATOYHO OAHOI L CIIOCOGHOCTH MeXaHHde-
CKH BOCIPOH3IBOAUTL HIBECTHHIE CXeMbl pemenuda. Hyxeo mpo-
SABATh CMEKAJAKY ¥ C000DasUTEeNBHOCTE, MPHAYMATD i IPHMEHUTD
HOBYIO YAEK, CMOJIeJIAPOBATE 349y, CBEIA ee K USBECTHON HIH K
Gosree mhocToli. Ilpuyem Bee cBOM AEHCTBHA W BHIBOALI HEOGXOAUMO
oBOCHOBATL WM APIYMEHTHDPOBATE, 0GOpPMHE NOMYHUBIICSCT pe-



Bgedenue; unu umo nposepsiom sadanus muna C

meHHe B BAe MATEMATHIECKH MPABHIBHOTO, JOTHIECKE ACHOTO W

MOOJHOTO TEKCTA, :
PaseuTHe 3THX crocofHOCTEH YMTATeNA W MpH3BaHa obecre-

YHTE BTOPAS TIABA HACTOALNEH KHATH.

3. Bagaua C4 (8 2003-2004 roxax saxatua C3), TaKme BLHICOKO-
r'o YpOBHA CNOXKHOCTH, B OTJIHYHE OT OCTAILHEIX. ~— CTepeoMeTpH-
yecKad, 4 SHAUHAT, B AONOJHEHAE KO BCeM INPeABIAYINAM KavecT-
BaM 2K3aMeHYeMOoro, NogpasyMeBaeT HAJAIHe ¥ HeTo;
o NPOCMPAHCMEEHHOZO 8000DANCHUA.

OrMeTHM T&R}Re, YTO IPH pellleHUH NeoMeTPHYECKHX 330a4 B

menoM ocob0 BAKHYK POJIE UTPAET YMEHHEe 0GOCHOBLIBATE B3AHM-
HOe pacnojioKeHHe 1 CBOHCTBa AaHHBIX B YCJIOBMH (UIYP M HX
3JeMEHTOB, 3a4aCTyI0 2TO OrIBaeT HEOGXOXUMBIM [ HCCAEAOBA-
HHSA OHACAHHOH B 3ajave KOHQHrypanuu, ANA BOSMOXKHOCTH Cle-
JIATH HYKHBIE BRIBOJ MY IPOUSBECTH HYKEBIE BEIKAAAKH.

- IIeneHanpaBleHHYIO IOATOTOBKY YHTATENA IO 3TOMY BOIPOCY
W OCYIIECTBJIAET TPETHS PIIABA IIPEACTABICHHOrG NoCO0uA.

Kak noarovoBUTbCA K 3aaaHMAM Tuna C?
IIpH noAroTOBKe K THM 3aJaHHAM HYXKHO yqec'rs caegymwomae
MOMEHTBEI.

+ Bo-neperix, eaunpiii rocyAapcTBeHHBIN dDK3aMeH 1I0 MaTeMa-
THKE ONMPAETCA, KOHEUHO.3Ke, Ha WKOAbRYI0 npozpamnmy. Ona
XOpOMIO M3BECTHA H IOKAa YTo XyA0-6ellHo H3ydaeTcA B MIKoJe,
a KpoMe TOro, mMOAKPeNIena HeHMOBEPDHBIM KOJHYECTBOM Ca-
MBIX pasHooGpasHEIX yieGHuKOB. [[09TOMY YBepeHHOe 3HAHME
IPOIPAaMMBI II0 MATEMATHKE ¥ XOPOINee BIaIeHHe €10 — Heol-
XOAUMOe YCNOBHe ycmelmHoi caaun EI'D. A ana nyumero ee
YCBOEHHS MOMeT OK&3aTLCA IOJNe3HBIM MpaMOTHBLIN yueOHAK
u; X0 ONpPeAeneHHOMN CTEeeHH, OTIBITHBIH YIUTENE.

¢ Bo-Bropnix, Ajsa Toro 4rofnl MOArOTOBHTLCA K KarKOMY-JIAGO
IK3aMeHYy, Bo0GINe, HYKHO, OPeKIe BCEr0, H3YIUTD LUCMOPUND
sonpoca; KAKHE 3a[a4d MABAIHCE HA SK3AMEHe B IpOLILTBIE TO-
Obl, KAKMMA MeTOAAME OpenNoJATaJdoch HX pelllaTs, KaKHMHA

Begedenue, uau wmo nposepniom sadanin muna C

0b11n TpeGoraHmA K MX odopMIeHHIO ¥ T.1. Bee aTH ACHEKTHI
[IGIHOCTEIO, XOTS1 U B pasAo CTelleHn moAPOGHOCTH, OCBele-
HbI B HACTOSALIESM MOCOGHH,

* B-rperhux, HymHO mMeTs HEKOTOPLLI sanac npowHoCcmu, T.e,
SHATL U YMETh HECKONBKO GOJIbIIE TOTO MUHHMYMA, KOTOPHIH
BBITEKAET U3 ONbLITA NPeABIAYIIIX K38 MEHOB. Bean He cexper,
YTO BA&PHaHThl 9K3AMEHANMOHHBIX 3aAAHMNA TOCTEIeHHO pasz-
BHBAIOTCA A YCHOKHAIOTCA: TO, YTO. PAHBINE Ka3aJ0Ch HOBLIM
W TPYAHBIM A BOCIPUATHSA, CO BDeMeHEM CTAHOBHTCA NpH-
BBIUHEIM X 3/IeMEHTAPHEIM. B ofiem, Heassa opreHTHpOBATS-
CH TOJBKC HA BIeparrHuil aeHs. M ¢ aToit Touku spenns, mama
KHHTa CITOCOOHA 3HAYHTENBHO PACINHPUTE BOSMOSNHOCTH Y- -
TATeJNs. N

Kak nonyuurs 3a pelueHne makcumanbHelsi 6ann?

* Ha sraameHe MOXKHO.C yBepeHAOCTHIO Heﬁe3OCHOBaTeJILH(;
PacCUUTHIBATE Ha MAKCHMANbHEIN 6a1 38 pelenne sagaum,
€CJIM TOJIbKO BRIIOJIHATS CACAYIOLIHE YCAOBHA.

* Ilpexxne Bcero, cOBEpLIEHHO HEOBXOQHUMO cOOCIMBEH IO peutumy

sadavy, 1 Havaia XOTa GBI B 9epHOBWKe, [IpHieM pemmurs ee
HYHO HPaBUJBHO, T.€, HOAYIATH BePHEIH OTBET, BePHEIM Me-
TOAOM U C IOMOIIBI0 BEPHEIX paccysxAeHuil. Jlns sToro meo6-
XOAUM AOCTATOUHEIN APCEHAN MOAXOLOE K DEINCHUIO PABIHY-
HEIX 387aY, KOTOPBI BIOJHE MOMHO OYePIHYTL M3 HAIIEro
nocobus, rge ofcy:sgaercs Takxe u SBPHCTHYECKAA CTOpPOHA
pemesus.

¢ [Tanee, TpeSyerca sanucams pewenue 8 vucmosuk. Cyllecr-

BYET Macca pasHOOGPAIHEIX CIIOCOG0B BANHCH PeImeHHil: KpaT-

KHX HJIH MHOTOCJOBHBIX, DAUNEOHAJNBMBEIX HIH GeCcTONROBEIX,

rIOKAX WM HenoBOpoTMBHX. W B 3TOM oTHOIIeHNA HOTE3HO

OUDPeAeTHTECA X0 dK3ameHa, Pasymeercs, B HacToamem moco-

6uu yxre BeiGpan OUTHMAJNBHEIN, 10 MHEHWIO aBTODPa, CIIOCOS

odopmrenus rexeron, NMPEUMYLIECTBO KOTOPOro TIPOIeMOHCT-
. ..PHPOBAHG HA MHOTOMHCEHHBIX IPHMEpax.
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» HaxoHen, xenareNsHO 3apaHee 3HATh, 3G YN0 CHUMACMCA
‘OYeHK( HA ZaHHOM 3KsaMeHe. J[0BONBLHO TPYAHO, MOPOi TIOYTH
HeBOSMOMXHO HAIHCATh MATEMATHIECKH COAEPMKATeBHEIN
TeKxcT 0e3 Kaxux-Iubo HeLOCTATKOB BooOle, A BOT, KaKiue U3
HUX CYIIECTBEHHEI U BIEKYT 34 COB0Il CHIKEHHE OMEHK — po-
apoc BecbMa He upocroii, Hekotropoe mpefcrapaeHue 0 Tpebo-
BAHHUSX K PEIIEHUSAM MOTYT AATH IPHBEACHERIe B HAUICH KHUIe
o0pasIsl KpUTepyes OLEHKH BHINOAHeHIA 3agarnii EI'D no ma-
TeMaTHKe, ' '

Hemaem yvenexop Bam mm Bampm yqémmam,na npescToN-
meM Egunom I‘ocygl;apc'rsel{liom 3K3AMeHe o MaTeMaTuke!

,Hoxmop PUIURO-MAMEMAMULECKUX HIYK
npogeccop H.H. Cepzees

Frnaea 1

BHMMATE/IbHOCTb U AKKYPATHOCTb

1.1. 3agauve C1, 2002 r.,

1. demosepcns, Hadignre Komngectno uem&x uuces, NpHHaaIe-
AKX MHOXKECTBY SHAUEHUY QYHKINY

sinx +cosx:
F(x)=16log , osx+3\/§-
i NG
Hai‘me;\&[ #ABHO 00NACTh sHaYeHHil gaHHoil $YHKOUH, B TOr'mA
CTaHeT IMOHATHO, CKOJBKO B Hell MeIhix Tmucel,
Pemenue,

1. f(x)mlﬁiogl sinx+cosx+3~/§:

% J2

=1 log‘ [ 1 sinx+ 1 +é =
; 4 2 \fé (cosx }

=-4log, (sin(x+cp)+3) , The (p=-g-.

2. E(sin(x+0¢))=[-11]

= E(sin(x+¢)+3)=[24]

= ..‘L'(l(:-g2 (sin (x+9) +3)) =[1; 2]
= E(f) = E(m4log2 (sin (x+(p)+3))
=[-8;-4].

8. Koamwecrso membix qucen s [-8; —4] :

'8-8=5.

4

Orser: 5.



I'naea I. Bhumamenosnocms u AEKypamuiocms

KommeHTapwmii _ _ _

A. Nlna maxosxpeHua o0nacTh 3HAYEHHI AaHHOW (GYHKIHM MBI
HCIIOIB30BATH Memod 6cnomMozamensiozo yana, Snaropapa
KOTOPOMY BEIDAEHAE

1 1
—=8inx+-=cosx

No RN

Gp110 cBepHYTO MO hopmyme CHHYCA CYMMBI

sinxcosg+cosxsing =sin(x_+ (p) .

rae ¢ =E — H eCThb BCHOMOI‘&TBJIBI_—IBIﬁ ¥roJL.

B. B gapmoM cnydae TOACYHTATE KOJMHAYECTBO LeJBIX THCeN, CO-
. JePAAIMIUXCA BO MEOMKECTEE [—-8; —4] » MOKHO OHLIO B HaOpPA-

MYI0, BATYDAJIBHO IPEXBABKE BCE 3TH IATH YHCE .
-8,-7,-6,-5,—-4.

OaHaro ecnm 661 AX KOIHAIECTEC GHLIO BEJNIHKO, TO ANA IOA-
CueTa HOHEBOJMEe NPHNLIOCE GBI MPUOGErHyTH K RaKOMY-HHGy,I[L
0onee XETPOMY cuocobHy, NoAoGHOMY TOMY, UTO IPHMEHIIA 1\:11,1 B
perueHd  3agadu. : .

i

2. Pemure ypaBHeHHe Ttgx +cos’ x+3sin2x=1 . _

Ha nepBuiil BSrisay, COBePINEHHO HOICHATHO, KAK PelaTh Ta-
KO¢ ypaBHeHHEe — CJIHIIKOM MHOFO B HeM CAMEIX PaSHBIX TPHUIQ-
HOMETPUIECKUX ¢yEKIMN. A SHAYHT, OpeXJe BCEro, HYKHO I0-
NBITATBCA YMEHBOINTH MX KONMYECTBO. Hasa aroro pacnuurem
TAHTeHC 4Yepe3 CUMHYC M Kocuayc. To e mpojesiaeM ¢ CHHYCOM
ABOMHOTO yIJa, & 38 OJHO M ¢ eAWHHULEN (Yepe3 0CHOBROE TPUIC-
HOMETPHYECKOE TOXLECTBO),

Pemenwue,
Ttg x +cos®x +3gin2x =1

: 1
slnx

. 2 '_ s 2
L +3-2sinxcosx=1—-cos” x (=sin‘x)
cosSX - )

XL
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sinx
=

-(‘7+600&:z x-sinxcosx) =0
cosx _

> tgx=0, 1.8 T+6cos’x>7>1>sinxcosx,
“XxX=7nn,rme neZ. '

OTrBeTr: Xx=nn, neZ.

KommeHTapuii

A, Msr BnonsHe MOrIE GhI CPas3y 4 He 3aMeTHTH, YTO BTOpPOH co-
| MHOMHTeNb . :

T+6cos® x -sinxcosx

B NOAYYOHHOM BLIIOe YPaBHEHHH BCeTda HOJOKHTEICH (H, CTano

. OBITH, He N0GaBNAET EMKAKMX Kopreii). M ecomz Tak, To mam npH-

MI0Ck 6B PELIATE YPABHEHHe
7T+6¢0s’ x—sinxcosx =0,

CROAAIIEECHA ¢ MOMOILILI0 OCHOBHOTO TPHUTOHOMETPHYECKOIO TOMK-
AeCTBE K 00HOpOGHOMY ypasHenuro emopoit cmenenu (oreocu-
TeJIbHO CHHYCA ¥ KOCHHYCA):

7sin’ x +7cos® x +6cos® x—sin xcosx =0

< Tsin’ x ~sinxcosx+13cos’ x = 0 (=cosx 20, unaue

‘sinx =0=cosx, uro neBosmMoHo, T.K. sin®x+cos’ x=1 )
ST -t+18=0,rze t=tgx,
©ted,rx. D=1’-4.7.13<0.

B.. Haeansaeim criocobon OdopMITeRNs pewerna (HIK ero dpar-
MeHTA) Cle)yeT NPUIHATD erQ SaIHch B Bnjge:

® UHenOYKM DABEHCTB, HEPABEHCTB MM KAKMX-Iubo COOTHOIIIe-
Huit Boobine, _ ' -

JOridecKoil nernoyxn — PR&BHOCHIBHOCTER, CHSACTEH U T.11.

B HanweanHLIX Brime pemeHmax Mu yoe Bunean o6pasner Ta-

KHX neftouex. Bee onn sameqarensuer TeM, 9T0, CPABHUEB HAYAJO

‘H KOHED KamJol IMenodKH, MOMKHO YBHHETE TOT OKOHYATENLHLIH

BBEIBOJ, KOTOPEIIT OHA B pe3yabTaTe ofocaoBEIBAGT, '



I'naea 1. BRUMAMeABHOCMY U AKKYPAMHOCTND

IlpuEeefeM mpuMepEL:
*  Yyenowka pasencmeé, HAUHHAIOMAACA BRIpa:KeHMeM f{(X) H

KOHYAOIIASCS BRIDAKEHAEM

—4log, (sin(x+¢)+3),

O0OCHOBBLBAST PABEHCTEBO 3THX ﬂHpaﬁCeHHE

f(x)= -410g2.(sin (x+9)+38),

*  UeNnouKa HepageHcme

T+6coa’x>T>1>sinxcosx

CAYXHUT JOKA3ATENbCTBOM CTPOTOTO HOPABEHCTEA
T+6cos’ x>sinxcosx

(T.K. BCe HEDABEHCTEA IIeNOYKH — OJHOT) CMBICHa I X0T4 OB 0ZHO
W3 HUX — CTporoe),

*  YenouKa PABHOCUABROCMEN, HAUMHAIOMIASCA YpaBHeHNeM
Ttg x+cos® x+3sin2x =1
W KOHYAIOUIAACH YPABEEEHEeM
x=nn

(TouHeE, COBORYIHOCTHK) YDapHeHM, sajaBaeMoil MmapamerpoM
neZ), yTRepAAET, UTO IOCTABACHUEIH B 3aja4e BOIIPOC MOHO
oGpATHTE HE K IIEPBOMY, A K [oclefHeMy SBEHY LEOYKH, KOTOpoe
HAK pas | npeacrapiger cofoil oTeeT,

s  yenouka credcmeuii, HAUMHAIOUIASCA YTBEPIKACHIEM
E(sin(x + cp)] =[-1;1]

H KOHJAOIAACA YTBEPKACHAEM
E(f) =[_8; _4] ’

0609ii0hHBﬁBT nociaeguee, MOCKOJABKY HEPBOL ~— BEPHO.

1.1. 3adanue C1, 2002 ».

B. OcoGenmocreio Hamero obopMIeHHA HenoueK smiAeTCH BO3-
MOMHOCTb CBOGO/HO, HEe PasphIBas camy TEeNo9KY, BRINHABATE-
G B Hee ¢ PasAMYHLIMU ROACKEHUAMY OUEDE/IHbIX Hepexomon:
0B503HATTeHIAMI1, yTqueHnm, 3aMeYaHNAMN, DABEHCTBAMII,
HepaBeHCTBAMM, CCACTEHAMY, DABHOCHALHOCTSAMY I T.11.
Hanpamep: :

* BEeJAA 0003HaueHHe A BCITOMOTATETLHOTC yraa ¢, MBI B me-
I0YKe He3aMeANUTEAPHO ROGABHIIA NOSCHEeHIIe:! | '
k1
2de p=—,
‘ 4

* B3apena napaMeTp 1, MBI TYT JKe NpUNHCAIH!
20e nelZ,

¢ 3aBeMd B YpaBHEHHW HOBYIO GYKBY f, MEI Cpa3y e NOACHHIH
oflo3HaYenHe:
20e t=tgx,

® UT00HI He IePENACHIBATD TEIMKOM BCe YpaBHeHHE
sinx
7=
cosx
U3-32 HESHAYHATENABHOTO NpPeobDA30BARUA ero upasoil wacTH, MBI
TIIPORONIIKMIIH €€ B CKOGKAX PABCHCTBOM (z sin® x) .

+3-2sinxcosx=1-cosix

* OTKHHYE B JIeBOM YaCTH YpaBHEHMSA
‘sinx '
coOsSX

BTOPOl COMHOMHTeNb, MK 06BACHUAA, MMCYeMy OH BCerga IoJo-
KUTeJECH,

-(7 +6cos® x—sinxcosx)=0

1

* . Dpexae 4eM MOJeNUTE YPaBHeHME .

7sin® x —sin x cosx +13cos® x = 0
Ha BEIDAXKeHHe ¢0s’ X, Myl IIOACHHUIH, YTO B CHJIY CAMOLO YPABHE-
HUS 9TO BEIDAXEeHMHe He MOJKET OKa3aThes PaBHBIM HYIO0.
"~ Bee atmr SamMevaTe/bHEIC MPEMEPH! MOKAIBIBAIOT, YTO €CHH OT-
HOCHTRCA K NOACHEHUAM mME0PHecKl, TO OHHA CIIOCOGHET He TOJBKO
CUJIBHO OBJIeTUHTE hopMaNERYK cTOpOHY PelleHnA, HO U yOpo-
CTHTE CYIIECTBO CAMOTO PelleHus: ero JOTHKY U apadMeTHRY.



I'aasa 1. Buumanteavhocme U AKXKY PARLHOCTMb

KommenTapms - N
Oméipacseieaniie 0CHOGGHUI CTeNIEHU B YPABHEHNAX HIK B
PABEHCTBAX IIPOHCXOANT TLO NPABHILY:

eciu a>1,10 ¢/ vaf < fve,
aecsm O<a<l,r0a' va® = fnag,

Tie Mog 3HAKOM Vv DIOHMMAeTcA MO0 (Besne onEH H TOT JKe) us
3HAKOB =, >, <, », < HJIHK JaJjKe ¥, a 0[] SHAKOM A — COOTBETCT-
BYHOLIHHA bdpamubzﬁs 3HAK =, >, <, >, £ HIR#. )

Camo 2TO NpaBHJIO, B CYWHOCTH, npefcrasider coboif camyio

' OGLIKHOBEHHYIO TIepedOpPMyYIHPOBKY CBOHCTBE 603PACTANIUA I

yOvianusn norc_aaa'renbnoii dbyHRUIMH
| y(x)=a*

B 3aBHCHMOCTH OT OCHOBAHHA «. [eficTBHTeNBHO, K MpHMeEDY,
epBas 4acTh IPABHJIA OSHATAET, YTO CTENIEHH C OAUHAKOBBIM OC-
HOBaHNeM, GoabInEM 1, ¢BASAHEI B TOUHOCTH TEM JKe SHaKoOM Vv,
KAKHM 1 HX DOK23aTeJH: CKaYKeM, €ClIH

f>g,r0 a >af,

¥ maoGopor.
6. Pemmre ypaBaenue 2% 1.3 . 733 _ 5042,

7. Pewure ypasHenue 3'%%.44* .5 %5403" .

8. Pemmrre ypaBHenye , /9ﬁ4x|x -4|-4x=3.
Pemernne. i
1/9’—4:}0[3& ~»_4| —4x=3
o J9-axfx—4]=4x+3

4x+320j
T19-dxfr—d|=(4x+3)".

*

 1.1. 3adanue C1, 2002 ;.

Paccmorpuyv asa cHyuaa;
1 x~420 (:,>4x.+3;0)
9-4x(x-4)=16x* +24x+9 (= 20x* +8x=0)
x24 :
x(x+04)=0 ’
oS xeld, -
x~4<0
2) Jx>-8/4 :
9+dx(x-4)=16x%+24x+9 (©12x* +40x =0)
-8/4<xgd _ \
x(x+10/3)=0 - ' o
Sx=0. | '

Oreer; x=0.

KommeHTapmit

A. B npusenennom pewreHuH 6LLT Hponsseen nepebop caywaee,
ONpefensAeMBIX TeM, KAKOH SHAK UMeeT BEIPAYKEHME IO MO-
AYJIEM, T.€, KAKOE U3 HEPABEHCTE MMEET MeCcTo:

x-4>0 uan x—4<0.

damernM, Keraru, aro HpY paccMOTpPeENA
CAYIasa RaKI0e U3 STHX Hepaﬁenc-m: ' o
b0 BOHCHIBRETCS HETIOCPEACTBEHHO 6 cucmeMmy BMecTe co
BCEMM OCTAJIBHBEIMH €€ YCIIOBUAMK (uMeHBO Tak MBI H nocry-
IIVIW, ¥ 3T0 Haubonee HAZEXHBI cltocob sanMcn), '
TGO 3alIMCLIBRETCA TOALKO 6 Havaze cayuas, aanogobue ero
SAroIOBKa — TOrja NOCJe ABOETOUYHS PaccMaTpHUBaeTCA cam
C/Iy4gi, a B KOHIE 5To HEPABEHCTBO CHOBA BCHOMHHAETCH I
- YUHMThIBaeTeH (K COManeHUIo, B PEANIEHOCTH HE BCEMM W He
BCerza) opu oT6ope perreHmi.

COOTBeTcTByIO]_‘qero



Taaea 1. Bhumamenshocms u GXKYpAmMHOCMY ,

Hauppmep, paccMOTpeHMe IEpBOTC cAy4Yasd M3 TOJBKO YTO
NPHBEREHHOrO PEINeHUA MO BTOPOMY THIY OMOPMISHUA MOII0

BEITVIAICTD TAK!
1) x>4:
4x+3>0
9-4x(x-4)=16x"+24x+9
x>-3/4 - [x2-3/4
20x* +8x=0  |x(x+0,4)=0
< x=0, -0,4 — He YIOBISTBOPAIT YCIOBUIO x > 4 ,
TI02TOMY pellleHH HeT. '
TonyYHBHIHHCH TEKCT PEINeHnd, N0 CPABHEHHIO ¢ IpUBeIeH-
'HBEIM paHee, JIOTHYeCKH MeHee COBepIeHeH:
¢ B 3aKJYATENLHOH €r0 4acTH HaM LOPHUINIOCE OTBAEYLCH H,
BCTIOMHEHE 0 HAYAARHOM HEPABEHCTEE, COBeDUIATE HEKYIO JO-
HOJHUTEABHYIO Omepanyio (IIPOBepKY), BHIXOAAIVIO 38 PAMKY

peinaeMoil CHCTeMBI
e orpaEpdenne x >4, Oyayud cpasdy BIOHCAHHLIM B CHCTEMY,

uMeJsio OBl ropaso boxpmimit addexr, T.K. nabasnao 66l ee o
foJsee c1aboTo.OTpaHNYeHAA

4x+3>0.

-B. Hrorga nyume He TOPONHATLCA DASOHMPATE cAydad, A IOMBI-
TaThbCA COKPATAT: HX YHCJO ¢ DOMOLIBI0 KAKUX-THOO HAGMIO-
JeHHi,

Tak, B HAMIEM IpUMepPe MOKHO OPOXBHHYTHCS B PelleHHH
CHCTEMBI Y TOYKY HAJBINES, HE DACCMATPHBAH MMOKA CIyYaes:
4x+320 :
9~4x|x - 4|=16x" +24x+9
4x+3>0
o '
x-(4)x-4]+16x+24)=0 (= x<0).
. 3
Ilosicnum, yro moc/IeAHee HEPABEHCTBO B CKOOKAX BEITEKAET U3
YpABHEHUA, T.K. HHAYE B HEM TEPBBIH COMHOMKHTEND IOJOKHTE-

1.1. 3adanue C1, 2002 5.

JIeH ¢pasy, a BTepoit — e,
€ I IOTOMY, YTO MOXVIE Beer -
punaTenew, a e

‘Harpagnoit 3a TEpPIIeHHe CTAHOBUTCA OTKMALIBAHEE OAHOTC U3
BYX C
:Myx JIYHaeB PACKPBITMA MOAYIS IPAMO © OPOTa: TeNeph MOMKHEG
&JI0 énucams 6 cucmemy BHIBeRCHHOE M3 Hee HePaBeHCTBO

x<0

W DaCKPHITE MOZY.Ib ONHOBHAYHO, ¢ MMHYCOM, Grarogaps gemy
PeLIeHNe BRICTDAMBACTCH B OZHY HemouKy,

B. Ilpu sozeedenun 6 xqa&pam YPaBHEHUA WU HEPABEeHCTRA
HY’KHO, NP /e BCEro, IOHMMATE, YTO 5Ta omepanisa 3aBesoMo
IIDABOMEpPHA NPY YCXOBHMH, 9TO U neBad, u NPEBAST eTo JacTH
TPHHHUMAIOT HEOTPHIATENBHEIC SHAMEHM:, 910 ofbacHsercs
8o3pacmanuem GyHKIIM ' |

y(x)=a;2, x>0,
Gnarogaps Ko'roi;omy CHPaBeAHBO npénn.uo:
ecau f,g>0,
':-o')'\;_fg@f2 vgt,
The, K&K W PaHbINe, v — ecTh. A0boit i«rs ali&rcon' (paBeHCTBa AR

HepaBeHCTBa),

i} CJI e XOTA OBl OHA U3 YacTrei; OTPHIATeNILHA, TO BOsBee-
e
B KBAADAT MOXKET IPHBECTH K HeeloCTaM HIH oloubKam, Ko-
2

TOPDBI ] kY .
Pble Mo,ﬂeﬂ‘]f!p oTCA CJIe,I[yIOmHMH BOPDHEIMHA BI:ICK&3HB&I{HHMI‘I
A : »
O‘I'pHHaIOuIHMH BO3MOXKHOCTE HeROTOp])IX nepexouoB:

* l=-1gf12=(-1),

* “2>1e(-2)>12. -

. ~2>-1,¢(—2)"‘;(-1)2, . -
© 1>-231°>(-2), ' “
o -1>-Zar(-1f > (2}, | |



Fnaea 1. BRuMamenvrocms u aXKy pamuocit

PeanpHEIA MeXaHM3M BOSBE[EeHUA B KBAADPAT IDEAIIONATAET
pa36op ABYX CIYIAEB:

*  xozda eozeofumb 6 weadpam MONMCHO, T.e. Rorga obe wacTn
VDaRHEHNd (HeDABeHCTBA) HeOTPULATeNbHLI, — B MPHBENCH-
HOM OPHMepe 9T0 CAyUait, KOrA BEIIOXNEHO HePABCHCTRO

4x+3:>0,

*

o x0z0a 803600umb 8 KEadpAm HeAb3s UAU ORGCHO, T.e. KOrJa
¥oTs 6Bl OfHA M3 YacTell OTPUIATENLHA, ~— B IPHBEIECHHOM
ApUMepe 3TOT CiIydail OMYIIEH, HOCKONBKY HePABEHCTBO, Ha-
NOMeHHOE B NpefHAYIIEM CIydae, ABAAETCS CAEJCTEHEM HC-
XOZHOTO YPABHEHH A, ' :

I'. Temeps norosopuM o6 OAH0H oreparyy Haj ypaBHeHuéM Wy He-
paseHcTBOM, KOTOpasd GGuIMHO HPHBOAUT K HEeOUPABIZAHIOMY VC-
NOHECHUID €10 pelleHund, — 00 omepaudd BRIUTHCEBaHUS 00-
aaemu donyemumntx suarenuid (O3) HensBecTHOM BeJIFIHUHEL,
MHorme IMKOABHIKY ¥ HX HACTARHAKH BCepbesd CIATAIOT, YTO

nepeA TeM, KAK PellaTh YPABHEHHE UMY HepaBeHcTBo, HeobXonn-

Mo BeinmucaTe OJI3, a emye aydumre — PEWINTh BCe BRITHCAHHEIE Yi-

JIOBHAS RO KOHIA, YKa3asB Ty obmacte aBHO. MOTHBApDYIOT OHH

CBOM AeHCTBHA TeM, UTO HeKOTOphle DpeolpasoBaHua YpaBHeHHH

B HEPABEHCTR IPHEOAAT K pacmupenno OJI3, a 3HauMT, eclM, Ha

BCAKHMH chaydail, He HalTH ee 3apaHee, TC MOXKHO He BAMETHATh €€

PACINAPEHNA 0 NOAYIUTh, TAK CK&38Th, IOCTOPOHHHE PeIleHuA.
Bonpeku sToMY, BECEM& JKABYYEMY, MEEHHIO, TAK0E BHIITHCHI-

sanue OJ13:

¢ KX OPAaBHJIO, MAJNO YTO YIPOM@eT N0 CYLIecTsY, T.K. He CHU-
MaeT OCTANBHEIX JOIHYCCKNX OIPAHMYEHMIT Ha PACCYMMICHUN
OpH pelreHHy 3aauu,

* HepeAKo TpefyeT OT INKONBHUKR BHIUOJHEHHd COBEPIISHHO
HeHYMHBIX OelcTBHMIl, NOCKOJbKY YACTO BBITHCHIBaeMbie yC-
JIOBHA BHIIOMHEHE! ABTOMATUYECKH (MJIY TOJHOCTHRY, KN
9aCTUYHO), A 3HAYAT, I BRITHCEIBAHME, I YUET 9THX YCAOBHH B
KOHILE pemenzfa OpexcTaBadsioT cobol 11o-HACTOAINEMY JIHLI-

Hi0l0 padory,

A. Hrak, BBIBOA OM#: BMecTo TOrO,

1.1. 3adanue C1, 20032 4,

HOPHBORNMT K HeobxogumMocTy
MHOro Gonee TPYAHEIE,

" HepaBeHCTRO, '
TIPEACTaBIsIeT CoGoil 06ocot

. Pemate Hepanencraa, Oopoii Ha-
“EeM CcaMO Permaemoe VPaBHeHUe wy

eHHLIN 53Tan
mopman PemreHun ypapge-
o paa?aaenc-rna, UpEBOASIIMI K JIOTHYeCK oMy piﬁpbme
mnﬁ cho MH‘IHBIMH YCJIOBP_IHMH H, TeM caMLIM, BanYﬂ;Hﬂ.l;Jy
PMJ6HHEe pemenus g BHAC OeMoyrp PABHOCHIL
. Q- ’

Y PHTOpHYecKIx BOIIPOCOB, Kacaro-

. 3afna4 (za
a2 nonbma ( MeTbTe, HHKTO 3anag ce-

*  HMeeT am CMBICKI HCKETE
ERlpaxKenne tgx

BHAY

O3 x ypa
BHEHNI, cofepixa
e
» €CTH 3TO ypaBHeRme B wrore npunognrcamz

Pa3Be ecTh '
pa b HeoGxoqumocty, HCKaTe O/I3 K YPaknenmio
emMy nog Kopren BBRIp&YKeHne e

9—-4x]x—4' ,

€C)IH 370 ypasmenwe moc |
i J1€ BO3BefeAusy p KBaApaT npuoGpera-:
9-dxfx~4|=(4x+8)"2

YTOORL
paome Somae e uCKaTE siEno ON3, ro-

credums 3a ez Pacwupenuen,

TEMY ¢ 0CTasbHEIMK YCHOBHAMY
‘r.opme nepecraor neftcrropars
npeoﬁgasosannﬁ,

Ke donycrams e |
€0 cYwenus, B pes
JNBTATE XK
oo : y OTOROT0 Mor -
P CH DerleHns, a TOrAa X Yixe ye BOCCTaHOR I yT o

IIOCTeNIeHHQ BIOHCHIBAY B Clic-
380aYH Te OTpaBAYeHUs, Ko-
B IIponecce IPOA3BOAMMEIX
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Paasa 1. Bhumamenvnocmy u axkypamnocms

It ABA MONOKEHWA ¥ COCTARJIAIT OTIMYHTENLHYW HEePTY
Memoda pasHOCUABHBLX npeolpasodanut, ROTOPBI [IPeAmoIar
raet oQOpMICHHE PCINCHHA B BHAE MENOYKH PaBHOCHILHOCTeI,
VYHUTHIBAIOINEH Bee HIOAHCH BOOOIE, B TOM YHCAE U CBAAHHEIS C
uaMeHeRueMm OJ13,

9. Pemmure yparHeHMe 1/49 + 9x|x + 4' -2x=7.
10. Pemuure ypaBaeHHEe 2+, ’25x]x - 1| +4 =5x.

1.2. 3apaxue C1, 2003 r.

1. Jemosepcus. Pemute ypapHeHue

6 3 2
21 O ltog |2 -2 li3
ogm(x+x_b5] ogu(x_2 x_3]

Ecnp npasectn K 001meMy sHAMEHATENIO KAXKACE H3 JBYX BHI-
paskeHuil, CTOAIKX 1107 JOTAPUPMAME, TO MOMCHO 3aMeTHTh, YTO
OHH OYeHB MOXOXM. Jlyunie CKa3aTh, OfHO M3 HAX MOJNYIAETCH U3
BTOPOro HepeBepTEIBAHHeM ApOOH. A 3TO 03HAYAST, UTO CAMH JIO-
rapu¢gMpl B YpaBHeHHM NPEACTABAAKT coBOl MpocTo nodobHbie
wiaeHbt, : '

Pemennue,

' 6 3 2
210g12(x+x_5]=log1%{~——~x_2~x_3]+3 :
x{x-5)+6 3(x-3)-2(x-2)
=1
< 2log,, = 08, (x=2)(x—3) +3
(x-2)(x-8 (x~2)(x-3)Y"
¢210g12-w—-—-—~———--——( x)-(5 )=Iog12(—( x)—(s )] +3

= ©2+)log,, "7

(-2)(z-3) _,
x-—5

_ 1.2, 3adanue C1 »2003 2,
@Iogu&:i)_(;_:i)h:]
x-—

(x-2)(x-3)
<:>-___—.r—--—5—_—=12 (>0)
@x2—5x+6=12(x'—5)
S 2~ 17x166=0
<:>(x-6](x—11)=0
= x=6, 11,

(=>x¢5,lmaqe6=0)

Orser: x-¢, 11,

Kommerrapusi

. .
. p M

ecaH a>1, vo log, fviog g@{fvg
f,g>0,

decmm O<a<l, po log, fvlog ga{ng

| | f,&>0,
rme v " 060l n3 sgax

COOTBETCTBY oI o6paTHbI agak,

Camo aro npasuiao,

B cymn
oﬁumnoneuﬂym 1epego 0CTH, npexcranra

eT coboit cam
PMYIUpOBKY CBOMCTR g vio

6 .
Yonearus norapudumaeckory GyERIIH ospacmanus wmy
¥x)=log_ x

B 3aBUCHMOCTH o7
OCHOBAHEA &, a nobag JICRHER
cTBa © B CHCTeMy Hepasen-
_ f.g>0
*  BO-IepBEIX :
» OTPAXAIOT hary y
IMeneHy s
BAHUA Ioraprgmos, crierus OIS mooxe or6pacar-
BO"BTOpL]_x’

" HECKOJAEBR G usdb:mowu,

I - T.K. 0O :
SAHITHH KOHKpeTHoH CBASH Mexcy £ AHO U3 Hux, npu

T2 acomarem .



T'nasa 1. Brumamensrocmo u aKKypamnrocmy

MOe BBIpaseHHe, KoTopoe e ofosHaTeHo. [losromy mocnemyro-
LIee BOSBpallleHKEe K HCXOZHON NepeMeHHOH He TpeGyeT HUKAKHX
AOTIONHUTEIRHEIX NOACHEHUH Boobine. :

B. 3amerum, uTo HaxeKo He BCAKAas 3aMeHa nepeMeHHO meficT-
BHTEJBHC COKpaAUlaeT TeKCT pPelieHHd, I0dTOMY Npexae, Yem
BEOAUTL HOBYIO GYKBY, CTOAT IIOKYMATHL, 8 HENb3s nH oboli-
THCH CTAPOH. : ' : '
JToT BOIpoc 0cOGEeHHO AKTYaleH B CBeTe TOTO, YTO, HO IMKOIb-

HBEIM [IPABIJIAM, 3AMEHY IOJIOMKEHD JeJATh B YeTHIPE 3TaIla:

¢ BBeCTH HOBOe 0603HAUYCHHE,

. f[épermca'rb TIO-HOBOMY PelIaeMyIo 3aJaquy,

¢ pPEeIouTH 383a%Y, ' : :

¢ BePHYTHCH K UCXOIHBIM 0G0ZHAYEHUAM.

ITonpobyiire yragark, KaKkoil oduH U3 NepeINCACHHEIX STALICE
no-HacToAmeMy HechxoauM. Torga craBEeT MOHATHO, 9TO OCTAML-
HEIM JefiCTBIAM OTBOSWTCA JAWUINE BCIIOMOTATENbHAN POJb, ¥ 3HA-
YHT, UX 6e3 HeoGXOAMMOCTH He CleAyeT BhIIAYHBATE B TEKCTE pe-

IIIeHH .

3

1
3. P 8log,{ 8-——— |=4log,| 2+——|+3.
eLTHTe YPaRHEHHE ogﬁ( %t 3} oge( o +1]

| 13 13
4 P 2log,|1-——— |=8log,| 2+—— |+2.
eIIUTe YPABHEHHE ng( 2x+7] ng{ x—3]

5. Peummure ypasaenne (134 4 =2log, (3\/; ) .
. log 3 ,

B sTOM ypaBHeHHM 0BOJiIbHO GLICTPO YIabLIBAETCS HOBASA 1epe-
MeHHAas

l=log,x.

Pemenune.

13 +.10:: 3 :210g3 (3‘\/;)

* IHepevii: no gopruyne KOpHeit K

1.2, 3a6auue C1,2003 ;.

i . 1
< 13+4— =
+41/£ 2(1+-2-l),r,qel=log3x,

S V181 4l=24 (=10, auave V13 -2)
<:>4\f13+4l=(13+4l)~5 '

| ¢=>4y=92?5,r-,qe y=v13+4i>0,
\ _
Sy -4y-5=0 @(y—S)(y+1)=0
SVI3+4l=5 <134 4/-25
cblogax=3 <Sx=27,

Oreper: x=27.

Kommenrapuit

A. B IIPUBCHeHHOM PeLlleHH Mpy

s .
e, ABAIKIRT .I[eJ'IIaJIPI 3ameuy nepe-

KOpeHs 38 HOByI0
TePEMEHHYIO U TIoJ
H.
KBAADATHOE YDaEHeHHe), . VTROHTe o e

HeHHE MOMeT GhiTh ntorepsana, mosTomy
Y€ OPU BBefleRun Ho-

Oulia o*rmeﬁ
€Ha IPAMO Ha sTarn '
_ € ee 0GosHavenna
- ,
BHOCIERCTRUM IPK 0TGOpe eo SHAYeHmI oo

KOTOpoe MoxeT nponssoguTLes

BaApaTHOro Tpexunena, uepes

€ro HIHCK
KPUMUHAHT, BTOT crniocof HAUOOMEe cTammanmar on



Tngsa 1. Bhumamensnocms i aGRKYpamuocms

BeCHEMA TPYAOEMOK M KpaWHe HeHaXe)KeH B ILTaHe apudmMeTH-
K. Eciu u npaMeHATs ero Ha TIpakTUKE, TO YK Jydine Hay-
YHUTHCA TIPYU 3TOM OGXO,HHTBGH OOHAMH IIOACHEeNHAMH, He Da3’
PHIBaS, HeOo4YKHN NpeoGpasosaumii.

¢ Bmopoil: ¢ noMomp0 HOPMYIIE! .

x* +(o+B)x+op=(x+a)(x+p),

BEeIIHe HarnmoMuEalieil Teopemy Brera, HO TOABKO He INA KOp-
Heil, a, TaK CKasaTh, ANA MUHYC-KOPHeil, KAKOBBIMHA B ABIAIOTCH
upcaa o ¥ B. OBu JOBONBHO TaCTO JerKo yrageipapores B yme. Ha-
npUuMep, ANA PASNOKeHHA HA MHOMXHTENH npuee0err02o KBaj-
PATHOTO TPexX4JIeHa '

y'-4y-5

MBI, BHIOIG, B YMe IPeACTABEAU YHMCJO0 —5 B BHAE NPONSBENEHUA
qHCeN, CyMMa KOTOPBIX pasHa —4, T.e. uwmces —5 U 1, KOTODEIE H
GLIJIN BIHCAHE B PASIIOMKeHNE '

(y-5)(y+1).

- B orymame or HaTypaJbEOE TeopeMb: BreTa, 3nech He moTpe-
$0BaZOCE HIF B OJHOM MECTe, HH MHUCEMeHHO, HH YCTHO MeHATH Ka-
KHe-1uh0 3HAKM Ha IporuBoxonoxxHule, Ecau, cierxa norpesn-
pOBaBIMKCE, HAJCBUYMTRCA B ITOM Zeje, TO PA3NoKeHue TaKHM
cnocofoM 6vaeT 3aHUMATH CYHTAHHBIE CEKYHIBL.
Vixe MONYYCHHOE PASRONEHUE KEAIPANMIOL0 MPEXIAERA Ha
| MIOdCUMeNR COBEPIICEHO He HY:KAACTCA HY B KAKWX MOACHEHH-
X, MOCKONBLKY OHO, KaK MPaBHJa0, NpoBepdaercs 06LIKHOBEHHEIM
PACKPHITAEM CKOGOX. '

6. Pemure ypaguenme [105- _8 =3log, (0,- 5x¥x ) .
oo . log, 2
. ) 1 .
7. ?enm're ypaBHeHHe ’7* log.1 =2log, (0, 5\/;) .

1.2. 3adanue C1,2003:.

8. Pemrure ypasrenme [25___11 I 5
25— = . B 4
) 1/ Tog_ 10 =10 1g(;05(o,1x)°’]-.
8. Pemure ypaerenme f1-.216_ _ 8log, | 5-o12s[ D o
R log,5 . o

10. Pemnre ypaspenne log,, (15-7x)-log | 9=1
G-z ¥ T L.

HauGonee CYHIeCTBeH OO
€T nepexod k nosomy ocrosay

Pemenne, '

log,, (15—'_7:c)—10g3_x 9=1

= 108,(15-Tx) * jog o _

| log,81  log,(3-x) =1
<log, (15»7.:r)=2lcrg3 (8-x)x=0

o J108,(15-Tx)=1log, (8-x)*

123-x>0

15-Tx=(3-x)’ : '
- (15-Ti=2" Gr19c 57

1£3-x>0 T rEne=0
- (x+3)(x~2)=0
Tl = x==3,

x<3

OrBer: x-= -3.
Kommenrapuii

HepapeHceTR CHAYXHUT TAK Ha

SpIBaeMoe deaiino
O,qHaRo, HE TOXBKO jausm o ¢ nepasencmeo.

APBEl HepaBeHCTR, HO K AN Naph
HIH Jasxe paBencrea o HepaBeHcrT-
MEHHO H& HeKOTOPOe BHpaIKeHme
/Ib30BATE AHANOrM9HY IO ABOHHYIO



I'aasa 1. BrumamenvHocms it GEKypamurocms

Tak, B TeKcTe IOCJeSHEr0o PellieHAA BCTPeYalnch CACLYIONIHE
HEBOHHEIE YCIOBHA '

log, (15-7x)=2log,(3-x)#0,
,  1#£83-x>0, 2%x<3,

CIIOCOBCTECBABIIE KOMIAKTHOCTH samucedl o Gonsineil mx Ha-
TIASTHOCTH, '

B. B ¢BASM C NpHEeeHHLIM peMIEHHeM HAMeeT CMBIC/ ABHO H II0-
CHeADBATENLHO OPOKOMMEeHTHPOBATE TO, KAK HMEHHO B HeM
OTCHEIKHBANIOCE HM3MeHeHUe ofaacmu Oonyemumbvly snade-
nuil B nponecce npeolpasopanuil:

* BO-IIePBHIX, IEPEX0A K HOBOMY OCHOBAHHIO 3 — aT0 abcoaom-
Hoe modcdecmaeo, ve measiomee QI3 (xoTa npu sToM nepexoze
H NOABAAETCA norapudM B 3HAMeHATeJe, HO YCHOBHE £ro He-
‘paBeHCTBA HYIIO JIOTHYECKH B TOYHGCTH COBIAAET C YCAOBHEM
HEPABEHCTBA eAHHEHIE CTAPOrO OCHOBAHUA AoTapudiMa),

* BO-BTODBLIX, IIOCJIe¢ YMHOJKEHHS Ha 3HAMEHaTeNb, MBI HeMen-
JIeHHO A0GABUIN B BUJe ABOHHOTO yoJI0BUA TpeBoBaHue O TOM,
4T0ORI OH He paBHAJCA HYII, ' :

¢ B-TPETHHX, 3aHecd Mox dorapudm xoadduumnent 2 B Bujge mo-

' KasaTens cremeHu, Ml pacwupuar OJI3, Ho TYT ke JoGaBHIIH
OpoiaBInee OrpaHaIeHHe
3-x>0

(r.e. rpe6oBaRNe HOMOKUTENLHOCTH BEIDAXKERUS 3— X, Dpexne

CTOABINETO HOXK JOTApEGMOM B UHCTOM BUIE, & TeNeph — B KBaJ-

pare), '

¢ B-4eTBEPTHIX, OTGPOCHB JIOrapudMbl, Mul He JOOABHAM HHUKA-
KHX YCAOBHUI, NOCKOJBKY OGHO M3 ABYX DABHBIX BRIpaskKeHwuil,
ocrasmuxcA 6es rorapndmMos, 1 TaK HONOMKUTENLHO,

* HAKOHEI, HEPABECHCTBO N

' 15-7x>0,

HeoOxomnmoe aaa O3 B cayuae ABHOTC BHINMHUCHLIBAHMA TIOCHEHE-
T0, ¥ HAC AaKe HE BOZHEKJO, T.K, OHO OKAa3AJI0CH BHINONHEHHKEIM
© ABTOMATWYECKH. '

1.3. Badanue C} » 2004 2,

. .
. Ha, sxonomus, KOHEUHO, monyunnace rpomogas — BCEro Ha
JHOM HepaBEHCTBE, HO BeAL f1eJ10 B IpHANUTe
1

TOUHEeEe, B H -
HOCTH H B BOBMOXHOCTH SKOHOMYH B Oy RyIemM e

11. Pemure ypaBaenue log, (37 - Iéx) log, , 8 =1,
12. Perunre ypasrenme log,, (34--33x)-log, , 5=1
~Fxr L.

13. Pertrre ypapnenye log,,;(13-6x). log, .0,5=1,

1.3. 3aAaiHue C1, 2004 r,

l. Pemure CHCTEMY ypaBHeHMi] |

{lcrgﬂ,‘Q Cy-8x+1)=0
0,5log,(3y - x-1,5)+log, (8x)=0.

Hanpammsaeres Caenyromuit nan geficTeu:

B K&K,
AOM YDABHEHHM CHCTEMET U3OABHTHCA o7 Jorapugmop
b

H3BECTHRIX,

Pemenne.

{Iog’n_g(Zy ~8x+1)=0

0,510g2(3y~—x—1,5)+]og4 8x)=0.

d{zy-3x+1=1 ' :
lqg4(3y—x—1,5)+log4‘(8x)=0 '
2y=3x

<= 1log, ((3y—x~_—1,5)-8x)
8x>0

<:>{121,v=3:rc>-0

=0 (= log,(2y-12x-8x* ~12x)=0)

08, (3x:12x-8x" ~12x) =0 (> 282! ~12x =1

A



LI e L)
PLAP VL L IR W e viv g B

= 28x7-12x-1=0)

& 14 -2J_0
it F——Il=
_ 28(1: 28}(-15 283
= 2
-3
sy
: 1 3
Orser: x=E, .y=z-

apHm . .
E?MOM::;, I:C&R B YMe PACKJIAABIBATL HA MHOYXKHUTEIH I@I;BE}I&I:;H:;I:{
RB&,I(p&Tﬁblﬁ .TpeX‘IJIEH, OELIO paccfcaaaﬂolpaﬂee. ee:::puoeh
KadxeM, KaAK MOXHO B YM€ MOAYIHThE PA3RONCCHIL -
dennozo xsaﬂpamuozo mpexiirena, HanpuMep, U3 npes :

e aagavun
28x* -12x-1.

T

. .

» CHa'iIaJIa CBAMNEM C HCXOOHEIM KEAXPATHBIM TpeX q. JeHOM Apy-
& % 6 w ,

I'oH, KaK OYATO He AMeIIKHY K HeMY HPAMOIre OTHOIICHH A 3a

TO NPUBEAEHHEIH
$*-12t-28

E

HTEeNA K
(crapouii kosdpHuunenT nepeGpolneH B KAYeCTBE MHOMK |

ceoGoxEOMY WiIeHy).

' HBIM
s 3aTeM PASJIOMKHUM er0 HA MHOMHTENH, HATPHMED, onngaﬂ _

panee crocobom
' (¢-14)(t+2)

y .
L

p HHCIO
(nanoMHUM, 9TO JJIA 3TOTC AOCTATOMHO, B yMe npeﬂ;c'rasnn.l e
: ' -12, r.e.
—28 B BUe NPOM3BEASHIA THCEN, CYMMa KOTOPEIX PABHA ,
ancen —14 1 2, — UX 1 BOHCATH B PASNOKEHIE).

1.3. 3adanue C1, 2004 ».

* Hakomen, raamg na IOIydeHsoe pasiomenue, SanHImeM mc-
XORHLIH KBAaADATHbIN TPEX9JIeH B npeoGpasoBanHOM BHJe

{14 2
28| x-— || x+2
28 28
(xopomo BHIHO, B KAKIE TDH MecTa HYIXHO BOHCATE ero CTapmui
xosdpunnenr, YTOOBI ONYYMTOCH Be€pHOe pasnoxenue).

B. Kax mbr yxe BUjend, AeKOTOPRIe BOpMYyIED Aeficreuii ¢ mora-
pPUGMaMU MEHAIOT obracme donycmumorx suavenut. Tax, 5

OpPefaoeHHOM BBIIE PellleAuN, HpHMeRTER dopmyry cymmar
aorapuadMmop '

log4(3y~—x—1,5)+log4(8x) =log, ((3y~ x~1,5)—8x) '

ClIeBa HATIDABO, MBI TaKKe pacmapnnn OM13. Yr1o6er obecmewiTs

PaBHOCHABHOCTD NoTy9eRHOr0 ePexXoxa, MLI JOIIMCAII B cHeTeMy
HepaBeReTBO

_ 8x>0.
Byayun €ANECTBEeHHLIM, OHO He IpeacTasafer coGoii nonworo
Habopa TpeSosanmix ANLE CYINeCTBORaHMT HCXOZHOM, NeBolf yacTy

dbopmynsr, O,JIH&RO, Op# HaJXHYHK IO 3HAKOM Jorapudma tono-
HKUTEABLHOIO NPOH3BECHI A

By-x-1,5)-8x>0 s
HOJOMHTENEHOCTE OAHOrO COMHOMHMTENR yrke TapPAHTHDYET TITO-
JIOKUTENBHOCTE APYIoro
3y-x-1,5>0,

HOSTOMY 0 BBINONHEeHIY oocaensaerc HEPABEHCTRA, BEIIIGJI-
HEHHOro aBTOMG.TH‘IBCRH, MOMXHO He ﬁeCHOROHTBC&I.

2. Pemure CHCTEMY YDaBHEHHIE

, M=—5y—15x+22
. : ~2y-5x

2575 4 95 = 06.5°% 5%,



Frasa I, BRuUMATMERLROCTNG U AKKYPAMBOCIY

Atanus JaHROS CHCTEME! HOKA3BIBAST CHEAYIOMEee.

) 3 . ar-
o Bo-mepseIX, BTOPOS YPABHOHME CHCTEMBI ABNACTCA KBALP
HBIM OTHOCHTEJHHO NepPeMeHHOIH

p= 5-2y-5x .

T
+ DBo-BTOphIX, B peayAbpTaTe DPEIIEHUSA STOI0 YPABHEHKA MO 3:‘
06pasoBaTLCA MAKCHMYM JBA TOJOERHNTENLELIX 3HAYEHHA II

PeMeRHO P,
: g
* B-rperbux, He PAKT, 9TO 064 DTH SHAYCHHA AAXYT pelueHu
»

. o-
CHCTEMEI, TIOCKOILKY KAKOE-TO U3 HAX MOMeT BHUATH 32 Ip
HCT-
zenet OII3 nepBoro ypasHenmns, KOTOPAs 323eTCA HEPARe

BOM.
-2y -bx=0.
Peme 1-1.1{ e.
M=—5y—15x+22
-2y -5x

257 42522657 57 (e (5775 ) ~26.-67 2520

(572 ~1)(5 " ~5%) =0 -
= M:%y-lm-’»% (=-2y-5x20=5"" 41)
—2y-5x ‘
-2y ~-5x=2
~y+2-5x2+11
2

e
|

=—5y—3-5x+22

Ty ra(-2y-2)+ 11=2(-5y +8(2y+2) +22) (e -Ty=49)
y=-7
5x=12 (> x=2,4).
: _
Oreer: x=24, y=-T.

0

1.3. 3adanue C7 » 2004 2,

Kommenrapmss

OrmeTnn napy Mexoueir o TOBOAY IIPEIOKEHHOro TEeKCTa: |
® OTDaNHO, 9TO NepeMenHas P U0 cBoeMy BuIy OKAasajlach TecHo
CBABAHHON ¢ O3, Tax uro nam YAATOCE YKe Ha DARHEM sTale
PCINeHUS, He BRITHCIA SHAYCHUT HEU3BECTHBIX X M IJ, NOHATE,
HAKHE M3 TONYYeHHEIX SHAYCRHIT p POAATCA, 8 KAKMe Her,
HeusBecTHAaA X yuacTBOBaAIA B YCJIOBHU 3allaYH He HHAYe KAK B
COYeTAHHH ¢ MHOXHUTeNeM 5, nosToMy Ienecoobpasno Gruro
K&K MOYKHO IoJBIe TIPOAEPHATE €€ WMEHHO B Taxom COCTOR~
HIMH, 9TO MBI ¥ cAesIany B PeIIeHNy,

3. Pemure CHCTEMY YpaABHeHMIL

8y—-x-6
= o gy-,
3y+2x-1 y-x
92 1 27=19.3% . g2+,

4. Pemmre cucremy YDaBHeHMH

Sy-2x-1

e ok—yss
2y+xe2 Y

4—;{2—y+8=6-2“-2‘2".

5. Pemure CHCTEMY VDABHOHHI

xy+7x —x+2
u+5 .

. 8 _ : . .
0,5log33§i-_x_-_ﬂ.=2-1ogg @-x).
y

Sanenxoil PCIUEHHIO RaHHOLI CHCTEMBI MOMKeT TIOCHYKHTE
TOT AKT, YTO ecyilt B LEPEOM YPAaBHEHHY H3GABUTLCA OT 3HaMeHa-
TeaR, To claraemMoe Bupa XY HcUezHer,
HefHEIe 0o % 1 mo Y ciaraemue,

HU3IBECTHYI) Yepes npyrvio.

A OCTAHYTCA TONLKO Jim-
9TO IIOZBOJIUT BBIPASHTE ONHY He-



Faasa 1. BRumamenvHocms i arRypamuocms

Pemegue.

xy:ix =x+2 (> xy+Te=(x+2)(y+5)= 2x=2y4—10)
y .
3" .
0,5l0g, 22X=% "8 _5_)og,(2-%)
y+3 .'
(x=y+5=0

.y e :
10g925x_"2_m_+10g9(2_..x)=2

(y+5=x20
_ (25x*x3~81
logy| ———r—~

-(24)}:_2 (e log, (x° - 25x +81)=log, 81)
2-%>0

y=x-5

& qx® 252 +81=81 (<> {x~5)(x+5)x=0)
Otx<2 '
x=-h

&
y=-10,

OrBer: x=-b, y=-10.

KommeHTapui:

Orparuvuenune. y+5+0 = =Ha o6nacTh AOIIYCTHMEBIX BSHAYe-

Huill, Graroaapa JBOUHOMY yeHAOBHK) x=Yy+5#0 mepekodesa-

. 10 B HepageHCPRO x#0 K OBLIO yYTeHO 3apaHee, YTO, BMECTE ¢

OrpaHHIeHEeM X<2 ® B OTCYTCTBHE OTpPaHHYEHUA

25x~x° ~81

y+3

HOCTBE 013}, cyméc-r:BeHHO VIIPOCTHNO JOIHKY POMIEHHA M CO-

KPATHIO €70 3aITHUCE, N

>0  (THOHYHOTO AJA JIOOHUTeNell BLINHCEHIBATE IIOJ-

1.4. 3a6auue C1, 2005 ..

6. Pemwure CHCTEeMY VpaBHeHHit

Xy+x
—y——=x~3

y-2
log,(x +5)=3-0,510g, 36%~2"-64
. . y-7 '
7. Pemrure CHCTEMY YDaBHemui;
3xy+2x
P +4 .= 3x
' log, dx-x°_81

=4 -Zlogg(z ;5,3),

8. Pemmnre CHCTEMY VpaBHeHH

V6x—2y—7 =3x4—y+'1

x-11y -8
S ey

3x-y-16

1.4, 3apaune C1, 2005r.
1. Hemomepcus. Pemure YPABHeHHE

: Jsin xj=8inx-cosx _

Peorenme.
Pacemorpimn TPH caydan:

1) sinx=0 }
Qx:xn? nEZ;

2 {Sian} : - sinx>0 _
Slnx:S]_nxCOSx 1=008x (zsinx:()) ‘:)xE@;






