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Ilpoexm
IHosicHeHus1 kK feMOHCTPaMOHHOMY BapuaHnTy EI'J
no MATEMATHMKE 2010 rona

JlemoncTpannonnsiii Bapuant EI'D mo maremartuke 2010 roga paspado-
TaH 1o 3ananui0 DexepaabHON CIIy)Obl 1O HAA30py B chepe oOpa3oBaHHs U
Hayku Pocculickoit @enepanum.

Ha3znaueHnue JeMOHCTPAMOHHOIO BapUaHTa 3aKJII0YaAETCs B TOM, YTOOBI
JaTh BO3MOYKHOCTB JTIE0OOMY ydacTHUKY EI'D M mmpokoi 0011eCTBEHHOCTH CO-
CTaBUTh IpEACTaBICHHE O cTpykType Oynymmx KM, konudecTtBe 3agaHui,
ux popMe, ypOBHE CIOKHOCTH.

K kaxxpoMy 3a1aHuio ¢ pa3BEpPHYTHIM OTBETOM, BKIIOUEHHOMY B JE€MOH-
CTpallMOHHBIN BapuaHT, JAETCS OJHO, a B HEKOTOPBIX CIydasiX JBa-TPU BO3-
MOXHBIX perieHus. [IpuBeaEHHbIE KPUTEPUH OIIEHUBAHUS MMO3BOJISAT COCTaBUTh
npeJ/icTaBlieHne 0 TPeOOBAHUSIX K MOJIHOTE U MPAaBUIBHOCTH PEIICHUH dK3ame-
HYEMBIX.

[Ipu o3HakoMJIeHHH ¢ JeMOHCTparmoHHbIM BapuanToMm 2010 roxa cie-
JyeT UMETh B BUJY, UTO 3a/IaHUsl, BKIIFOUEHHBIE B HETO, HE OTPAXKAOT BCEX BO-
MIPOCOB COZCPKaHUsA, KOTOPbIEe MOTYT OBITH BKJIIOYEHBI B BapuaHTel KIIM B
2010 roxy. CtpykTypa paboThI MIpuBeieHa B crieliupUKAIINK, a TIOJHBIN mepe-
YeHb BOIIPOCOB MPUBEAEH B KoAu(dUKaTOpax TPeOOBAHUM U COACPKAHUS, BXO-
JSIIUX B HACTOSAIIUA KOMILJIEKT.

CBegnenus, colepxauecs B 1€eMOBEPCUHU, KPUTEPUSIX OLICHUBAHUS, CIIe-
nudukanuu, kKogupukaTopax, Mo3BOJISIT BEITYCKHUKAM BBIPA0OTaTh CTPATETHIO
noArotToBku k EI'D o Mmaremaruke.

(c) Denmepanpras ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoi Deaeparmn
Pazpemmaercs cBoO01HOE pacpocTpaHEHHE JAHHOTO MaTepuana B HEU3MEHHOM BHUJIE



Enunbiii rocygapcrsennbii 3xk3amMed 10 MATEMATHUKE
Jemoncrpanuonnslii Bapuant 2010 roga
NHcTpyKUMS MO0 BHINOJHEHUIO PA00ThI

Ha BhIoNHEHWE SK3aMEHAIIMOHHOW paboThl MO MaTeMaTuke naercs 4
vaca (240 mun). PaboTta cocTouT U3 ABYX YacTel u cofepkut 18 3amanuii.

Yactp 1 conmepxur 12 3amanmii ¢ kpatkum orBetoM (B1-B12) Ga3zoBoro
YPOBHSI TIO MaTepuaiay Kypca mMareMaTHku. OTBETOM Ha 3aJaHHs 3TOH 4acTu
pabOTHI SBIISETCS LIEIOE YUCIIO MM KOHEYHAs JICCATUYHAS IPOOB.

Yacte 2 comepkut 6 Oosee ciaoxubix 3amanuii (C1-C6) mo matepuanmy
Kypca MaTeMaTuku. [Ipu MX BBIMIOJIHEHUW HAIIO 3alKMCaTh MOJTHOE PEIICHHUE U
3amucarh OTBET.

JIns SKOHOMHUHM BpPEMEHHU COBETYeM IPOIYCKaTh 3aJaHus, KOTOpPbIC HE
yJIaeTcsl BBIIOIHUTH cpasy. Eciu mocie BBIMOTHEHUS paboOThl y Bac OCTaHETCS
BpEMsI, TO MOXXHO BEPHYThCS K TIPOITYIIICHHBIM 331aHUSIM.

3a KaxK[blil MPABUIBHBIA OTBET B 3aBUCHMOCTH OT CJIOKHOCTH 33J[aHUS U
MOJTHOTBI OTBETA JaeTcs OAWH win Oojee OamioB. bambl, momydyeHHbIE BaMu
3a BBINOJIHCHHBIC 3a/laHus, CyMMUpyroTcs. [locTapaiitech HaOpaTh Kak MOXKHO
0oJb1Ie OaUIOB.

Kesaem ycnexal
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Yacrtp 1

Omeemom na 3a0anusn B1-Bl2 oonxcno ovime yenoe uucno unu Koneunas oe-
camuunas opoos. Omeem ciedyem zanucamv @ 01aHKk omeemos Nel cnpasa
OMm HOMEpPA 8bINONHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemouku. Kascoyro
uu@gpy, 3HaK MUHYC U OeCAMUUHYIO 3ANAMYI0 RULIUME 8 OMOEIbHOU K1emoY-
Ke 6 coomeéemcmeuu ¢ npueedeHHviMu 6 oaanke oopazuamu. Eounuyvt uzme-
PeHUIl nucamov He HYHCHO.

B1 | buner na aBToOyc ctout 15 pyOneil. Kakoe mMakcuManabHOE YMCIO OMIIETOB
MOkHO Oyner kynuTh Ha 100 pyOselt mocrie MOBBINICHUS IIEHBI Owiiera Ha
20%7?

g }rec

B2 Ha rpaduxe mnokazano 1
M3MCHCHHE TEMIIepaTy- 1 N
ppl BO3AyXa Ha IMpO- 3 !f A\ L
TSOKEHHH TPEX CYTOK. . / N \
Ha ocu abGcumcc otme- "g AN / 1‘\ 7 \\ 7 ‘\
4aeTcs BpeMsA CYTOK B 8 \.‘ f' \ f “
Jyacax, Ha OCH OPJUHAT — LUNi
3HAUCHHE TEMIEpaTyphl 5
B rpagycax. Onpenenn- 3
Te 1o Tpaduky HanboIb- ! t{uac)
114%80) TCMIICPATYpPyY 000 600 1200 1800 0:00 600 1200 1200 000 &O0 1200 1800 000 EOO
Bo3yxa 15 aBrycra. 13 aprycra 14 aBrycta 15 aerycra

B3 | Haitaure kopenb ypaBHeHns 32 =27 .

y 2 : 4
B4 | Haiinure 5(1—COS a), eciu Slna:g.
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B5

B6

B7

B8

B9

Benocunenuct cobupaercs
npoexaTh U3 nynkra A B
nyakt E, B xoTopeii Be-
OyT TpHU MaplipyTa: yepe3
B, uepes C u uepes D.
PaccrosiHus B Kunomerpax
MEXIY COCETHUMHU
NyHKTaMH TIOKa3aHbl Ha
cxeMme. M3BecTHO, YTO ecin
exath uepe3 B, To cpennss

B
15/\ 25

A — 19—\/1).___1 7

12

\

o FE

\/\/33

C

cKOpocTh OyJeT paBHa 16 km/4, ecnu exaTh uepes D — 1o 18 km/y, a ecnu
exatb depe3s C — 1o 20 km/4. Bemocumeaucr BBIGpAT MappyT Tak, 4TOOBI
noexatsb 10 E 3a naumensiee Bpemst. CKOJBKO YacoB OH MPOOYJET B MyTU?

Ha xietuatoit Oymare ¢ KJI€TKaMu pa3MepoM
1 cm X 1 cM u300pakeH TPEyrosbHUK (CM.
puc.). Haiinure ero muiomiaap B KBaJpaTHBIX /

CaHTHUMETPAX.

Berauciure 3HAUYEHNE

1
10+ 2log. —.
QJS25

Ha pucynke wuzobOpaxeH rpaduk
dynxumn y = f (X) u xacarenpHas

sToMy TpaduKy B TOYKE C
aociuccoit, paBHOM 2. Haiigure
3HAYEHHE  MPOU3BOJHOW  ATOM

GyHKIIUHU B TOUKE X = 2.

BBIPAKCHUA |

1cm

3 A

Kamens Oporien BepTukaabHO BBepX. [loka kameHb He ymall, BRICOTa, Ha KOTO-
o V) 2
pOii OH HaXOJUTCS, OIMHUCHIBaeTCsA Gpopmyioi h (t) =-5t"+18t (h - BeIcOTa B

MeTpax, t — BpeMs B CeKyHJax, IMpOIIealiee ¢ MOMeHTa Opocka). Hariaure,
CKOJIKO CEKYHJ] KaMEeHb HaXOJIUJICS Ha BBICOTE HE MeHee 9 MeTpoB.
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B10

B1ll

B12

5

O6bem mepBoro muiInHApa paBeH 12 m3. Y BTOporo muinHapa BbICOTa B TPU
pa3a 6oJblle, a paJuyc OCHOBaHMS — B JIBa pa3a MEHbIIIE, 4yeM y nepBoro. Haii-
auTe 00bEM BTOPOTO LUJIUHAPA.

Haiinute HauMeHbIIee 3HaUeHne GyHKIuN Y = X° —12X + 3 Ha oTpeske [—1; 3] :

JIBoe pabouux, paboTasi BMECTe, MOT'YT BBIIIOJHUTH paboTy 3a 12 nueit. 3a cKoib-
KO JHEH, paboTasi OTAENBHO, BBIMIOJIHUT ATy PadOTy MepBhIid pabouuii, €Cliu OH 3a
7IBa JTHS BBITIOJTHSIET TAKYFO JK€ YacTh pabOThI, KaKyt0 BTOPOU — 33 TPH JTHS?

Yacrtb 2

Jlna 3anucu pewenuii u omeemos na 3aoanus C1-C6 ucnonvsyitme o61ank
omeemog Ne2. 3anuwiume cHauana HOmMep GbINOIHAEMO20 3A0AHUA, A 3a-
mem nojiHoe 000CHOBAHHOE PeuleHUe U OMmEent.

Cl

C2

C3

C4

C5

C6

Pemnre cucremy ypaBHEHUN
X2 +3x—Vx?+3x-1=7
2J§mny:x

K nmuaronanu ky0a mpoBeiau NMEpHeHIUKYJApPbl U3 OCTaJbHBIX BEPIIMH KyoOa.
Ha ckonbko yactei 1 B KAKOM OTHOIIIEHUH OCHOBAHUSA 3TUX MEPIEHAUKYISIPOB
pa3ienuin JUaroHaib?

Vi-x® -1 _

Pemnre HepaBeHCTBO ————— < X
x+1

Ha cropone BA yrma ABC, pasroro 30°, B3sTa Takas Touka D, uto AD =2
u BD =1. Haiinure pagnyc okpy>KHOCTH, poxosaiei yepe3 Touku A, D u ka-
caromieiics npsimoit BC.

Haitgure Bce 3HaueHus a, Ipu KaXKJA0M U3 KOTOPBIX YPaBHEHHUE
4x —|3x—|x +a||=9|x -1

UMeeT XOTs ObI OJIUH KOPCHbD.
Haitnute Bce Takue mapbl B3aMMHO MPOCTHIX HATYpaJbHBIX unces a u b, urto
€CIIM K JECATUYHOM 3allMCH YMCJIa d NPUIIKCATh CIPaBa 4yepe3 3aIATYH0 Jecs-

TUYIHYIO 3allUCh YMUCJia b, TO IMOJIYUHUTCH ACCATHUYIHAA 3aIIMCh Y1CJid, paBHOTIO —.
a
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CucreMa ouleHUBAHHS IEMOHCTPALIMOHHOI0 BAPHAHTA
3k3aMeHanuOHHOM padoTel 10 MATEMATHUKE

OTBeThI K 321aHUAM YacTH 1
Kaxxioe nmpaBUibHO BBINMOJIHEHHOE 3a/aHue 4yacTh 1 oueHuBaercs 1 Oamiowm.

3aganus 4actT 1 cuMTarOTCsA BBIMIOJIHEHHBIMH, €CJIM dK3aMEHYEeMbI Jasl Bep-
HBII OTBET B BHJIC 1I€JIOT0 YHCJIA UM KOHEUHOU JIECATUIHOU JIpoOH.

Ne 3aganua OTBeT
B1 5
B2 14
B3 5
B4 3,2
B5 2
B6 10
B7 6
B8 2
B9 2,4

B10 9
B11 -13
B12 20

OTBeTHI K 32JaHUAM YaCTH 2

Ne 3ananuna OTBeT
¢l x:2,y:(—1)”%+7zn,neZ.
C2 Ha TpH yacTu B oTHomeHuu 1:1:1
C3 [-2,-1), [0;1]
C4 1vmm 7
C5 -8<a<6
C6 a=2,b=5
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PelieHusi 1 KpuTepruu OLEHUBAHUS YaCTH 2

O1eHKH 3aJaHUil 4acTh 2 3aBUCAT OT MOJHOTHI PEIICHUS U MPABIIBHOCTH
OTBETA.

Obuwue mpedosanusn K 6bINOIHEHUIO 3A0AHUIL C PAZGEPHYMBIM OMlGe-
mom: peuieHne J0HKHO ObITh MaTeMaTHYEeCKH I'PaMOTHBIM, COJEPKaTh pac-
CMOTpPEHHUE BCEX BO3MOXKHBIX Cy4dacB (€CiM TaKOBBIE UMEIOTCS); U3 HETO JI0JI-
KeH OBITh TIOHITEH XOJ1 paccyKAeHui ydamierocs. B ocraneHoM (Meton, ¢op-
Ma 3alucH) PEeHICHUE MOXKET ObITh MPOHM3BOJBHBIM. 3aaHUs JOIYCKAIOT pa3-
JUYHBIE METOJIbI PEUICHUS U 3alIUCU OTBETA. 3a pEllIeHHe, B KOTOPOM 00OCHO-
BAHHO IOJIyY€H MPaBUJIbHBINA OTBET, BBICTABIIAECTCS MaKCUMAIbHOE YUCIIO Oai-
JIOB.

DKCHepThl NPOBEPSIOT TOIBKO MAaTEMAaTUYECKOE COJAEPKAHME MPECTaB-
JICHHOTO pelIeHHs], a OCOOEHHOCTH 3aliCH HE YUUThIBalOT. HekoTopelie ommo-
KM B PELIECHUSAX MOTYT KBAIM(DUIMPOBATHCS 3KCIEPTAMHU KaK ONUCKH WIA He-
TOYHOCTH, HE BIMSIOLIME HA OLICHKY BBINOJIHEHUS 3aJaHU.

B xpurtepusix oneHuBaHuS KOHKPETHBIX 3aJJaHUI coaepkaTcs oOuue Tpe-
OOBaHMS K BBICTABJICHHIO OayyioB. OAHAKO OHM HE MCUEPIIBIBAIOT BCEX BO3-
MOXXHBIX cutyauuid. [Ipu npoBepke pabOT npeaMeTHON KOMHUCCHH B Psiie CiIy-
YyaeB MPUAETCS NPUHUMATh PEIIeHHE, KaK KBAIU(DUIMPOBATH TOT WU HWHOMN
HEZ0YET y4allerocs, CONOCTaBIIsAsA MPOABIUKEHUS B PEIICHNN 3a1a4H C IIPUBE-
JNEHHBIMU KPUTEPUSIMHU.

[TpaBuIbHBIN OTBET MpHU OTCYTCTBHM TEKCTa perieHus: oueHuBaercs B 0
0asioB.

[Tpu BBINOTHEHUM 3a/laHUs YK3aMEHYEMbI MOKET MCIIONIb30BaTh 0€3 J0-
Ka3aTeabCTBA M CCBUIOK JIIOObIe MaTeMaTudeckue (akThl, coAeprKaliuecs B
y4eOHUKaxX M Yy4eOHBbIX MOCOOMSX, AOMYIIEHHBIX WM PEKOMEHA0BaHHBIX Mu-
HUCTEPCTBOM 00pa3oBaHus U Hayku PO.

C1 | Pemmure cuctemy ypaBHeHuUH

X? +3x—Vx?+3x-1=7,
2+/2sin y = X.
Pemennue.

1. CnemaeM 3ameny v X° +3x—1=t. Torza x*+3x =t° +1. 3 mepsoro ypas-

HeHus momydaeM: t° —t—6=0.
Kopau: t=3 nmn t=-2,

Honyuaem: Vx> +3x—1=3 mm Vx* +3x-1=-2.

BTopoe ypaBHeHHe He UMeeT KopHeii. Pemm mepsoe: X° +3x—10=0;
X=-=5mwmm X=2.
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2. I1pu kak10M M3 HalJICHHBIX 3HAYCHUN X PEIIUM BTOPOE YPaBHCHHE.

: )
a) Ecu X =5, u3 BTOpOro ypaBHeHus moixy4aem: Siny = ———

22"
§ >1, mo3ToMy i >1, 3HaYUT, ypaBHEHHUE SINY = —i HE UMEET pele-
8 ) 2\/§ ) ) 2‘\/5
HUH, TTIOCKOJIbKY MpaBasi 4aCcTh MEHbIIE, yeM —1.
0) Ecu X =2, u3 BTOPOTro YpaBHEHUS MOTyYaeM:

siny:%; y=(—1)”%+7zn,nez.

OtBeT: X=2,Yy = (—1)n%+ zn,n e Z.
Bo3MoKHBI Ipyrue BapuaHThI 3anucu oTBeTa. Hanpuwmep:
A) x=2,y :%+ 27N M 'y :377[+ 2z7zn,n=0,£1,12,...;
X=2,

B
) y =(—1)”%+7m, n=0,+1+2,..

B) (2; %+ 27zn), (2;37”+27sz, nez.

Bajbl Kputepun onieHnBaHus BbINOJTHEHUS 3aJaHU
2 B npencraBneHHOM penieHrnr 00OCHOBaHHO MOJYY€H BEPHBIN OT-
BET.
1 Bepno pemieHo nepBoe ypaBHEHUE, HO B CUCTEME IOJTYYEH HETOU-

HBIH OTBET (OTJIMYAIOLIUICS OT BEPHOTO TEM, UYTO B HErO BKIIIOUE-
Ha MOCTOPOHHSIS CEpHs, B KOTOPO# X = —5),

0 Pemenre He 3aKOHUEHO WJIM IIPHBOJIUT K HEBEPHOMY OTBeTy (OT-
JJMYHOMY U OT BEPHOTO, M OT HETOYHOTO).
2 Maxcumanvroiu 6aun

C2

K nuaronanm ky06a, COSIUHSIONICH BE €r0 BEPIIUHBI, HE JICKAIIUE B OJHOMN

IpaHH, MPOBEIU MEPICHANKYIISAPHI U3 OCTAIBHBIX BepIIMH Kyba. Ha ckosbko
yacTeld ¥ B KAKOM OTHOIIICHUH OCHOBAHUS ATHUX NEPIEHIUKYJISIPOB Pa3IeIuiIn
JIMArOHaJIb?

Pemenne. Ilycts Ha nuaronans AC, xyba ABCDAB,C,D, c pebpom 1 crpo-

CKTHUPOBAJIN BCC OCTAJIBHBIC BEPIINHLI. I[J'ISI BCPIIMUHBI B nmeewm:
AB=1 BC,=+2.

(c) Denmepanpras ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoi Deaeparmn
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Puc. 1

Huaronans kyoa AC, paBHa J3.B TpeyroapHuke ABC:
AB? = AM - MC,, otkyza 1= AM -+/3

(mponopIHOHATILHBIE OTPE3KU B TPSIMOYTOJIBHOM TpeyrojibHuke). Cremopa-

%z%ACl, orkyga AM :MC, =1:2.

Taxum e crnocobom HaxoauM, 4To npoekuuu Touek A u D nenar nua-

TenpHO, AM =

roHais AC, B TOM e OTHOUIeHUU. 3HauuT, BepminHel A u D mpoextupyror-

sl TaKKe B TOUKy M .
Amnanornyso, Bepmnnael D;,C u B, umeror oOuryro npoekiuio N, KoTtopas

nenut auaronans B orHomeHun AN :NC, =2:1.
[Tostomy AM :MN :NC, =1:1:1.

OrtBert: Ha Tpy yacTH B oTHolIeHuu 1:1:1.

Bo3moskHBI Apyrue BapuMaHThI 3anMcH oTBeTa. Hanpumep:
A) Ha 3 paBHBIC YaCTH;
b) ocHOBaHUs MEPIICHIUKYIISIPOB PA3ICITHIN TUArOHAIbh Ha TPU PAaBHBIC YaCTH.

Jlpyrue BapuMaHThl pelieHust

A. PaccMOTpHM TpH HEKOMITJIAaHAPHBIX BEKTOPA

AB=6,AD =¢,, AA =,.
JlnmHa Ka)Xao0ro BEKTOpa paBHA 1, M 3TH TpU BEKTOpA MOIMAPHO TMEPIICHINUKY-
aspHel. [Tycts Touka B npoektupyercs Ha quaroHans AC, B Touky M . Toraa

AM = 1AC:=A(8 +6, +§,),
AM = AA+ AM =8, + 18, + 16, + 18, = A&, + 18, + (1 -1)&,.

(c) Denmepanpras ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoi Deaeparmn
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Tak kaxk AM L A—Cl, UX CKaJApHOE IIPOM3BEACHUE PABHO HYJIIO!
AM -A—Cl=0, TO €CTb

A+A+14-1=0; /1:%.

Amnanornuno, DM 1L AC;; BM L AC,.

ITycte D, mnpoektupyerca B Touky N ; aHalOrMYHO IOJIYy4YaeM, YTO

CN =%C1A u CNLCAu BN _LCA. 3nauur, orpesku AM,MN u NC,

paBHBbI, TO ecTh quaroHans AC, pasnenunach B oTHomeHuu 1:1:1.

b. Hcnone3yem KOOpAMHATHO-BEKTOPHBIN METOI. BBenem cucremy koop-
JUHAT, CUMTas, YTO HAYaJIO0 KOOPJAWHAT B TOUKe A, a OCH KOOpJIWHAT MPOXO-
nat yepe3 Toukn B, D u A (puc.l). Torna B mpsIMOyroJb-HOM TPEYTOJNBHHUKE

AAC, (puc. 2) Haxoaum:

AC,-AA 1
\A—cl’ V3

V3
3

|- o -

C
A M & A N G

Puc. 2

3
Tak xe maxoguMm, uto AM :?, ectt M — mpoekuust Toukun D wim

TOukHu B.

ITycte N — mpoexkuusa touku C Ha AC,. B tpeyronpnuke ACC, Haxo-
UM
AC,-AC_ 2 23

‘m‘:‘ﬁ‘coswz ‘A_C_l.‘ “ 53

— 243
Amnajgornyno HaxoauM, 4to |AN :T, ecin Touka N — mpoekuust Tou-

ku B, mmm D,.

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
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C3

Bbanbl Kpurepuu oueHnBaHusi BbINOJHECHUS 3aIaHUI
3 B mpencraBieHHOM pemieHUd OOOCHOBAaHHO TOJIYYCHBI BEPHBIC
OTBETHI HAa 00a BOIIpoOca 3aJayH.
2 [TonyyeH u 0600CHOBAaH BEpHBIM OTBET HA MEPBBIN BOMPOC 3aJa4H,
a Ha BTOPOU BOMPOC OTBET HE JIaH WJIM HEBEPEH.
1 [Toyyen, HO He 000CHOBAH BEPHBIN OTBET HA NEPBBII BOMPOC 3a-
J1la4M, a Ha BTOPOM BONPOC OTBET HE JIaH WJI HEBEPEH. .
0 PemieHne He 3aKOHYEHO WJIM TIOJIyYE€H HEBEPHBIM OTBET HA NIEPBbIN
BOIIPOC 3aJ]a4U.
3 Maxcumanvuwiii 6a
3
v1-x" -1
Pemmre HepaBeHCTBO —————— < X.
X+1
Pemenne.
3
X+1
JG:»Q(X?+X+1)—(XZ+X+1)
<0.
X+1

3ameruM, uTo X°+X+1>0 mpm Bcex X. 3HaumT, 0Oe YACTH HEpPABEHCTBA

MO>KHO pa3JIeInTh Ha X2+ X+1:
Ji- —\/x2+x+1<O

X+1
BI)Ipa)KeHI/Ie B YUCIIUTCJIIC HpI/I BCCX I[OI'IYCTI/IMBIX X HMECT TOT K€ 3HAK, 4YTO U
BLIpa)KeHPIe

(1—x)—(x?+x+l)
[Tomyyaem cucremy
(1—x)—(x2+x+1)
X+1
1-x>0;
X(x+2)
X+1
x<1;
—2<X<-1nmm 0<x<1.

<0

>0,

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
Pazpemaercs cBoOo1HOE pacnpocTpaHEHHE JAHHOTO MaTepuana B HEU3MEHHOM BHUJIE




12

Otser: [-2;-1); [0;1].

Bo3moskHBI Apyrue BapuaHThI 3an1McH oTBeTa. Hanpumep:
A) —2<x<-1, 0<x<1,

B) xe[-2;-1)U[0;1].

Jpyroii BapuanT pemienusi. [Ipeobpazyem HepaBEHCTRBO:
V1-x° —(x2 + x+1)

Xx+1

<0

1Y 3
VyutbeiBast, 9to X> + X +1= (x + Ej + Z >—>0 mpu Bcex X, MOXeM 3amu-

4
CcaTkb.
J1-x° —J(x2 + x+1)2
<0.
X+1

PaccmoTpum nBa ciyyas:
\/(1—x)(x2 + x+1) < (x2 + x+1)2,
X+1>0;

{Og(l—x)(x2 + x+1)§(x2 + x+1)
X+1>0;

{031x3x2 +X+1,

1)

2
’

X+1>0;
-1<x<1,

x>0,
X< =2;

x €[0;1].

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
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2) \/(1—x)(X2 +x+1) zm’

X+1<0;

1-Xx>X*+X+1,

X+1<0;
—2<x<0,
X<-1
x e[-2;-1).
Banabl Kpurepuu onnennBanusi BHINOJHEHUS 32 IaHUI
3 B npencraBnenHom penieHnr 000CHOBAaHHO MOJYY€H BEPHBIN OT-
BET.
2 [TosrydeH HeTOUYHBIH OTBET (OTIMYAONIUICS OT BEPHOTO TEM, UTO
U3 HEro MCKIII0YCHBI Kakue-1r00 u3 uucen —2, 0, 1).
1 N3-3a apudmMernyecknx OMMOOK MOIYyYeH HEBEpPHBIN OTBET, CO-
neprkaiuiics B 00aacti X <1 u/viau B OTBET BKIIOYCHO YHCIIO 1.
0 Pernrenne He 3aKOHYEHO MM MOJTyYeH HEBEPHBIH OTBET (KpoMe Tex
CllydaeB, B KOTOPBIX BBICTaBIIsIeTCs 1-2 Oaia; CM. BBIIIE).
3 Maxcumanovuwiii bann

C4

Ha cropone BA yrma ABC, paBHOTro 307, B3sTa Takas Touka D, uto AD =2
u BD =1. Haitnute panguyc okpyXKHOCTH, Ipoxoasiieit yepe3 Touku A, D u ka-
caromercs npsimoit BC.

Pemienue. L{eHTp HCKOMOW OKPYKHOCTH JIEKUT HA IEPECCUYECHUN CEPEIUHHOIO
neprneHauKysapa Kk orpe3ky AD ¢ mepnenaukyispom K npsmoir BC, mpoxo-
JSIUM 4yepe3 TOUKy kacanus. st Touku X KacaHUsl MCKOMOM OKPY>KHOCTH C
npsmoit BC 1o Teopeme 0 KacaTebHON U CEKYIIeH nMeeM
BX2=BD-AB=1-3, otkyza BX =+/3.
Cy1iecTByIOT IB€ BO3MOKHOCTH.

1) Touxka xacanus nexut Ha 1yde BC (puc. 3.). Torma neHTp okpyxHO-
¢t coBnajaer ¢ cepenunoit O orpeska AD, Tak Kak B mpSIMOYTrOJbHOM Tpe-
yroiasuuke OBE

Z/OBE =30°, OB=2, BE =+/3,
M TOuKa X COBIAJIAET C TOUKou E.

Hckomerii paauyc okpyxHocTu paBeH 1, mockonsky OE = OA=0D =1.

2) Touka kacanust X JIGKUT Ha npoaospkeHuu yda BC 3a touky B . ITycts
Q — 1HeHTp UCKOMOM OKpY>KHOCTH, F = X — OCHOBaHHE TEpIEeHANKYJISIpa, OImy-

nienHoro u3 Q na npsimyro BC, a G — touka nepeceuenus npsmbix QF u AD .

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
Pazpemaercs cBoOo1HOE pacnpocTpaHEHHE JAHHOTO MaTepuana B HEU3MEHHOM BHUJIE
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)

e e e el
¥

bt
Il
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‘*\____
QN

BF = BX =+/3, ZGBF =30°, ZQGO = 60°,
BG=2, GF=1 0G=2+2=4, GQ=8, 0Q =4+/3.

QF =8-1=7, QD =QA= (4@)2“2 _7

Y TTIOATOMY HCKOMBIN pailyCc OKPY>KHOCTHU PaBeH / .

OtBer: 1 vn 7.

Bo3Mo:KHBI APyYrue BapuaHThI 3allMCH OTBETA. HaanMep,

A) 1,7,

b) paauyc okpyxHOCTH paBeH 7 uiau 1.

Banabl Kputepun onieHUBaHMUsI BHINOJTHEHHS 32 1aAHHI

3 B mpencraBiieHHOM pelieHUH BEpHO HAWIEHBI paInyChl 00€HuX OK-
PYKHOCTEM.

2 PaccmoTpenst 06a cirydast pacrtoyioKeHus: OKPY>KHOCTH, HO BEPHO
HaWJIeH paJnyC TOJIbKO B OJTHOM U3 HHX.

1 PaccMoTpeH TONBKO OAWH Ciydail pacroiOKEHUS OKPYKHOCTH U
BEPHO HAUJICH €€ paanyc.

0 O06a pagnyca HaiiICHBI HEBEPHO.

3 Maxcumanvhoiii 6an

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
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Haiinure Bce 3HaUeHUS &, MPU KAXKJIOM U3 KOTOPHIX YpaBHEHUE
4x —|3x —|x +a||=9|x -1
HMEET XOTS OBl OJIMH KOPCHb.

Pemenue. 3anuiieM ypaBHEHUE B BUJIE
9|x 1|+ |3x—|x+a||-4x=0.
HenpepeisHast pyrkumst f (x)=9|x—1|+|3x—|x+al||—4x
1) HeorpaHMYEHHO BO3pacTaeT Mpu X >1, Tak Kak mpu JFOOM PaCKPBITHH
MOJTyJIEW UMEEM

f(x)=9x—-9—-4x+3xtx+a=kx+m,
rne kK>9-4-4=1>0;
2 ) yobiBaeT pu X <1, Tak Kak npu JIFOOOM PACKPHITUN MOAYJICH UMEeeM
f(X)=-9x+9—-4x£3xtx+a=kx+m,
I'nme k<—9-4+4=-9<0.
CnenoBarenbHo, X =1 — Touka MmuaumyMa ¢yHkuu f ,a obnacTs ee 3Ha-
YEHHUI €CTh MHOXKECTBO [ f (1);+oo). [ToaTomy ypaBHEHUE OyJeT UMETh KOPEHb

TOorga u TOJIbKO TOrAa, Koraa

f(1)<o0.

Pemum sto HCPaBCHCTBO.
[3-[1+a]<4;
~4<|a+1-3<4;
la+1<7;
—/<a+1<7;
—-8<ac<b.

OTtBer: -8<a<6.

Bo3MoskHBI Apyrue BapuMaHThI 3anIMcH oTBeTa. Hampumep:
A) [-8;6];
b) ae [—8; 6] .

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
Pazpemaercs cBoOo1HOE pacnpocTpaHEHHE JAHHOTO MaTepuana B HEU3MEHHOM BHUJIE
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bansbl Kpurepuu oueHnBaHusi BbINOJHECHUS 3aIaHUI
4 B npeacrtaBneHHOM pelnieHHH 000CHOBAHHO TMOJIYYEH BEPHBIM OT-
BET.
3 [TomydeH BepHBIH OTBET, HO OH HEJAOCTATOYHO 00OCHOBaH (Ha-

npuMep, HE YKa3aHO SIBHO, 4TO (DYHKIUS IPUHUMAET BCE 3HAUCHHUSI
U3 MHOKECTBa [ f(1); +oo)) WIN PEIICHUE COACPKUT OIIHOKH.

2 BepHo paccMOTpeHbl OTIEeNbHBIE CydYad PacloOKEHUsT X, B pe-
3yJITATE YETO MOJIy4YeHA YacTh BEPHOTO OTBeTa (BO3MOXHO, JIPY-
T'Me CJyYyau He PACCMOTPEHBI MJIM B HUX JIONYIIEHBI OITHOKH).

1 BepHo paccMoTpeHbl OT/IeNIbHBIE Clydyau, HO HE HaliileHa HUKaKasl
4acTh BEPHOT'O OTBETA.

o

Peliennie He COIEPKUT HA OJJHOTO BEPHO PACCMOTPEHHOIO CITyyasl.

4 Maxcumanvrwiu 6aun

C6

HaiinuTe BCe Takue mapbl B3AUMHO MPOCTHIX HATYPAIBHBIX YKcen (TO eCTh Yu-
cell, HauOOJBINK OOIIMIA IETUTENh KOTOPBIX paBeH 1) a u b, uro eciu k gecs-
TUYHOM 3alMCHU 4YuCia a NPUINKACATH CIIPaBa 4epe3 3alsaTyr0 JECATHYHYIO 3a-

b
IIUCh Yucjia b, TO MMOJIYUUTCS ACCATHYIHAA 3aIlIMCh YUCJid, paBHOTI'O E .

Pemenne. [TycTs mecatuunas 3anuch uyncia b cocrout uz N udp. Torma mo
YCJIOBHIO 3aJ]Ja4d MOYKHO 3aMCaTh PABEHCTBO

E=a+L,H03TOMy 10”(b—a2):ab. (1)
a 10"

U3 sToro ypaBHeHus cieayer, uto b>a’ >a.

Tak kak uncna a u b B3amMHO TIpocThIe, TO Ynciaa b —a® u ab ToXe B3aMMHO
npocteie. (JlefiCTBUTEIBHO, yCTh P — OOLIUI MPOCTOM JAETUTENIb ITUX YHCE.

Torma, ecnmu p genurens a, To P Oymer meautenem b. Ecaum ke p — menwm-
Tens b, To P Oyner nenuTeneM a’, 3HAUMT P — jAenuTens a. [lostomy p —
o0t geaurenp @ u b, To ects p=1.)
3HauuT, ypaBHeHue (1) paBHOCHILHO CUCTEME

b-a*=1,

ab=10",

HOJl(a,b)=1.
[TosTOMy BO3MOKHBI TOJIBKO JIBA CITydast:
1) b=10", a=1, o Toraa ypaBHenue b —a’ =1 npuanmaer Bug 10" =2 u He
UMEET HATYPATbHBIX PEIICHHH.
2) b=5",a=2". ina a10ii maps! ypaBHeHne b —a’ =1 npurEMaeT BUJ

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
Pazpemaercs cBoOo1HOE pacnpocTpaHEHHE JAHHOTO MaTepuana B HEU3MEHHOM BHUJIE
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5) 1Y
5" 4" =1, orkyma | — | =1+ = |.
g (4) (4)

pacraerT, a B mpaBoii — yObIBaeT, TO perreHne N=1 eTuHCTBEHHOE.
OtBer: a=2,b=5.

Bo3MoxkHbI Apyrue BapuaHThI 3anucu oTBera. Hanpumep:

A) (2;5);
b) > =2,5;
2
B) a=2,
b=5.
banabl KpuTtepun onneHuBaHusi BbINOJHEHUS 3aJaHUH

4 B npeacTaBneHHOM pelieHHH 000CHOBAaHHO TMOJIYYEH BEPHBIM OT-
BECT.

3 [Tonydena cucteMa HEOOXOAMMBIX M JIOCTATOYHBIX YCJIOBUU Ha
Iapy MCKOMBIX YKCEJl U HAWAEHO €€ PELICHUE, HO HEAOCTAaTOYHO
000CHOBaHa €ro €JJMHCTBEHHOCT.

2 YragaH OTBET M COCTaBJIEHO BEPHOE YPABHEHHE B HATypaJbHBIX
quciaxX, U3 KOTOPOTO cJieJaHbl KaKhe-Tu00 CYIIeCTBEHHBIC BBIBO-
JIbI JIJT HAXOXKJICHUSI KICKOMOW Napbl YHUCE.

1 Yraman OTBET M COCTaBJIEHO BEPHOE YPABHEHUE B HATYPAIbHBIX
YHCIIax.

0 OTBeT He HaliieH
NJIN oTBeTr HEBEPEH
NJIN B pemieHMM HE COCTABIEHO BEPHOE YPAaBHEHHUE B HATYpaJlb-
HBIX YHCJIaX.

4 Maxcumanouwviii 6ann

(c) Denmepanphas ciyx6a o Ham30py B chepe obpasoBanust U Hayku Poccuiickoit Deeparmn
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Ilpoexkm

CIHIEHU®UKALIUA
3k3aMeHanuOHHOU padoTel 10 MATEMATHUKE
€IMHOT0 TocyaapcTBeHHoro 3xk3amena 2010 r.

1. IlpeamOyna

[IpencraBneHHass MOZAEIh YK3aMEHAIIMOHHOW paboThI 1Mo MareMaTHke (KoIu-
¢bukaropsl, cnenudukanus, 1eMOHCTPAMOHHBIM BApUAHT U CUCTEMa OLIEHUBAHUS
3aJ]aHU) TIpeHAa3HAYeHA JUIsl MCIIOJIb30BaHUS B KAYECTBE KOMIUICKTa HOPMATHUB-
HBIX JOKYMEHTOB, PETJIaMEHTHUPYIOIIUX pPa3paOOTKy KOHTPOJIbHBIX H3MEPHUTEIIb-
Heix MaTepuanoB EI'D nmo maremaruke B 2010 r., 1 uMeeT psii MPUHIUITHATBHBIX
OTJINYUN OT MOZENEN IPEABITYIIUX JIET.

B cootBercTBuu ¢ HOpMaTuBHBIMEU JokyMeHTamu 2009 r., pe3ynbTar BBIIOI-
HEHUs dK3aMeHaAIMoHHOW paboTel EI'D He BiMsieT Ha aTTECTAIMOHHYIO OTMETKY
BbImyckHuKa. [lo pesynpratam EI'D ycraHaBiuBaeTcs TOJIBKO MOPOTOBBINM Oajl,
JTOCTIDKEHUE KOTOPOTO HEOOXOAMMO ISl MOJydeHHs aTTectara o cpeaHeM (mod-
HOM) o0Opa3oBaHHMU. B 3THX yCIOBHSX B IK3aMEHAIMOHHYIO Pa0OTy BKIIIOYCHA
rpyIma 3aJaHuil, BEIIOJIHEHHE KOTOPBIX CBUIETEIBCTBYET O HAJIMYWU Y BBIITYCK-
HUKa O0lIeMaTeMaTU4YeCKUX HaBBIKOB, HEOOXOJMMBIX YEJIOBEKY B COBPEMEHHOM
oOwecTBe. 3aiaHusl 3TOM rpynmbl TPOBEPAIOT 0a30BbI€ BHIYMCIUTEIbHBIE U JIOTH-
YeCKME YMEHHMsI U HaBbIKM, YMEHHE aHAIU3UPOBaTh MHPOPMALMIO, TPEICTABIICH-
HYI0 B rpaukax M TabIMIAX, OPUEHTUPOBATHCSA B MPOCTEHIINX F€OMETPUUYECKHUX
KOHCTPYKIIUSIX.

B sk3aMeHannoHHy1o paboTy HE BKIIIOUEHBI 33JJaHUsl C BBIOOPOM OTBETA, YTO
OTBEYAET CYUIECTBYIOIIUM TPaAULUAM NPENOJABAHNS MAaTEMATHKUA B POCCHICKON
IIKOJIE Y TIO3BOJISIET KAYECTBEHHO IPOBEPUTH YCBOEHUE MAaTEMAaTUYECKUX 3HAHUH,
YMEHHMI U HaBBIKOB Ha 0a30BOM ypoBHeE. Ilo cpaBHEHUIO ¢ mpenblIyIIUMUA MOJE-
JSIMH 9K3aMEHAIIMOHHBIX paboT o0llee Yucio 3aJaHuil ymeHbleHo. B To ke Bpe-
M1, YMCJIO 3aJaHUI C KPATKUM OTBETOM U C Pa3BEPHYTHIM OTBETOM YBEIHYEHO.

B nensx Gonee s dekTuBHOrO 0TOOpA BBHIMTYCKHUKOB AJIsI MPOJOJIKEHHS 00-
pa3oBaHMUs B BBICIIMX YYEOHBIX 3aBEACHHUAX C PA3NUYHBIMU TPEOOBAHUAMU K
YPOBHIO MaTEMaTUYECKON MOATOTOBKM OOyYalOLIMXCs, pacliupeHa BTOpas 4acThb
paboThl, cocTosAas U3 3aJlaHul ¢ pa3BEpHYTHIM OTBeTOM. llepBhie ueThipe 3aaa-
HHUs 3TOM 4acTU IpeIHa3HA4yeHbl Ul IPOBEPKM 3HAHWM, YMEHHMU U HABBIKOB Ha
TOM YpOBHE TpeOOBaHUM, KOTOPHIA TPAAUIIMOHHO MPEIBSBISECTCS BCTYMUTEIbHBI-
MU 5K3aMEHAMU 110 MATEMATUKE MPH MOCTYIJIEHUU B MEJArorMuecKue U TEXHUYE-
ckue By3ssl. [Tocnennue nBa 3a1anusi BTOpOM 4acTU PEAHA3HAYEHBI 111 KOHKYpC-
HOTO 0TOOpa aOUTYPUEHTOB B BEIYIIHE YHUBEPCUTETHI.

Cy1iecTBEHHO U3MEHEHBI MOAXOAbI K pa3paboTke 3aMaHuii U1 POPMUPOBAHUIO
CTPYKTYpPBI 9K3aMEHALMOHHOT'O BapUaHTa.

B pamkax HOBOW MOJENN peaqnu30BaHA JAEATEIBHOCTHASI CTPYKTYpa — KaKI0€
3aJlaHie paboThl MPOBEPSET ONPEEICHHOE YMEHUE, HABBIK, BUJ ITO3HABATEIbHON

1



JesTeNbHOCTH. B CBA3M ¢ 3THM, HapsAAy ¢ KOAU(DUKATOPOM 3JIEMEHTOB COAEpXka-
HUS, GUKCUPYIOIUM OOBEKTHI M METOJbI Kypca MaTeMAaTHKH, MOAJEKAIIUe IK3a-
MEHAI[MOHHON TpOBEpKe, B COOTBETCTBHH ¢ DefeparbHbIM KOMIIOHEHTOM TOCY-
JApCTBEHHOT0 00pa30BaTENbHOIO CTAaHJApPTa COCTaBIEH KOAU(PUKATOp TpedoBa-
HUM.
3HAUUTETHFHO U3MEHEHA 0 CPABHEHHUIO C MPEAbIAYIIMMUA MOJACISIMH CUCTEMA
OLICHMBAHUS 3a/IaHUI C pa3BepHYTHIM OTBeTOM. HoBas cucrema, mpojaospkaronas
TPaJMIIMK BBIMTYCKHBIX M BCTYIMUTENbHBIX SK3aMEHOB 110 MAaTeMaTHKE, OCHOBBIBA-
€TCs Ha CJICIYIONINX MPUHIUIIAX !
—Bo03MOXHBI paznudHbIe CIOCOOBI PEIICHUs 3a1aHus U 3aIUCH Pa3Bep-
HYTOTO OTBeTa. [ maBHOE TpeOOoBaHUE — pPEIICHHE TOJKHO OBITh MaTeMaTH-
YECKU IPaMOTHBIM, U3 HETO JTOJKEH OBITh MOHSATEH XOJ PaCCyXACHUN dK3a-
MeHyeMoro. B ocrampHOM (MeToxa, ¢opMa 3alich) pelIeHue MOXKET OBITh
IPOU3BOJILHBIM. OIEHUBAETCS CTETNEHb MOJHOTHI M OOOCHOBAaHHOCTU pac-
CYXXICHHIA, HE3aBUCUMO OT KOHKPETHOTO XO/1a PEIICHUSI.
—IIpu BBIOJIHEHUU 3a/1aHMS DK3aMEHYEMbIH MOXKET HCIIOJIb30BaTh 0€3
JI0OKA3aTeNbCTBA U CCHUIOK JIOObIE MaTeMaTHUYecKue (PakThl, CoAepKalIuecs
B y4eOHUKaxX M y4eOHBIX MOCOOUSX, AOMYIIEHHBIX MM PEKOMEHJOBAHHBIX
MunuctepcTBOM 00pazoBanus U Hayku PD.

Hacrosimas moznens sKk3aMeHallMOHHON paboThl pa3paboTaHa B MPEANOJIONKe-
HuM, 4Tto BapuaHThl EI'D mMoryT ¢opMHpoBaThCS € UCHOJIB30BAHUEM OTKPBITOTO
0aHKa 3aJlaHui, JOCTYITHOT'O IIKOJbHUKAM, YUYUTEISAM U POAUTEISIM.

DK3aMEHAllMOHHbIE 3aJlaHus pa3padaThiBalOTCd Ha OcHOBe DenepalibHOro
KOMITOHEHTa TOCYJapCTBEHHOT0 00pa30BaTEIILHOTO CTaHJapTa cpeaHero (MoyHo-
r0) oOpa3oBaHus. TEKCTHI 3aJlaHUH MpeIaracMol MOJICTH SK3aMEHAIIMOHHOM pa-
OOTBI B LIEJIOM COOTBETCTBYIOT ()OPMYJIMPOBKAM, IPUHSTHIM B yUeOHUKAX U y4eO-
HBIX MOCOOUSX, BKIFOUEHHBIX B DeiepasibHbIil IepeUEHb.

2. HaznaueHue 3Kk3aMeHAIMOHHON PadoThl — OLICHUTHh YPOBEHH 00IIE00pa3oBa-
TEJIPHON IOJATOTOBKHM IO MaTeMaTHKe BhIMycKHHKOB Xl kiacca obmeoOpa3oBa-
TENBHBIX YUPEKIACHUN I MPHHITHS PEIICHUS 00 WTOTOBOW aTTECTAlMH W IS
0TOOpa BBITYCKHUKOB B BBICIIINE U CPEIHKE CIICIIUATBHBIC YICOHbIC 3aBEACHHSI.

3. JlokyMeHTBI, ompeejAloNiie HOPMATHBHO-TIPABOBYI0 0a3y 3K3aMeHalu-
OHHOI1 padoTHI

ConeprkaHue K3aMCHAIMOHHON pabOThI OMPEEISeTCs Ha OCHOBE CIICIYIO-

IIUX TOKYMEHTOB:

1) denepanbHblii KOMIIOHEHT TOCYAaPCTBEHHOIO CTaHAapTa 00IIero 00pasoBaHus
(mpuka3 MunoOpasoBanust Poccun «O0 yTBepKAeHHU (heaepasbHOro KOMIIO-
HEHTa TOCYJAapCTBEHHBIX CTAHAapPTOB HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro
U cpenHero (mosHoro) obiero oopaszosanus» ot 05.03.2004 r. Ne 1089).



4. XapaKkTepuCTHKA CTPYKTYPbI M COEPKAHUSA IK3aMEHAIIMOHHOI PadoThI

OK3aMeHalMOHHAs paboTa COCTOUT U3 JBYX YacTEeH, KOTOPBIE Pa3IN4arOTCs
10 COJIEP’KAHUIO, CIOKHOCTH U YUCIY 3aJaHuil. OnpenesomuM MPU3HaAKOM KaxK-
J0M yacTu paboThI ABIISETCS PopMa 3a1aHUA:

- yacTh 1 conepKUT 3a1aHusl C KPATKUM OTBETOM;

- 4acTb 2 COJAEPIKUT 3aJaHUS C PA3BEPHYTHIM OTBETOM.

3ajaHus C KpaTKMM OTBETOM YacTH 1 sK3aMeHAIlMOHHON paOOoThI MpeIHa3HA-
YEHBI [Tl ONPEICIICHUS] MAaTEMATHUECKUX KOMIIETCHTHOCTEH BBITYCKHUKOB 00pa-
30BaTEIbHBIX YUPSIKICHHUN, PEATM3YIONIMX MPOTPaMMbl cpelHero (MmoJHoro) oo-
mero ooOpa3oBaHus Ha 6a30BOM ypOBHE.

3amanne ¢ KpaTKuM OTBETOM CUMUTAETCS BBIMOTHEHHBIM, €CITU BEPHBIM OTBET
3adukcupoBaH B O61anke oTBeToB Nel B Toil popMe, KOTOpas MpeayCMOTpPEeHa WH-
CTPYKIIMEN MO BBIOMHEHUIO 3aanusa. OTBeToOM Ha 3ajmaHus yactu 1 sBuseTcs ue-
JI0€ YHMCIIO UM KOHEYHAs NeCATUYIHAS TPOOb.

Yactp 2 BKIIOYAET 6 3a7aHuil ¢ pa3BepHYTHIM OTBETOM, B UHCJE KOTOPHIX 4
3aJlaHus TIOBBIIIEHHOTO M 2 3aJaHMsi BHICOKOTO YPOBHS CIIOXHOCTH, MpEAHA3Ha-
YyeHHbIe 151 Oosee TouHoM nudepeHnnaniv abUTypUEeHTOB BY30B.

B 3amaHusx ¢ pa3BEepHYTHIM OTBETOM YacTH 2 JK3aMEHAIMOHHOW pPabOTHI
JOJKHO OBITH 3alucaHo MOApPOOHOE OOOCHOBAaHHOE pELICHUE 3a/ladyud U OTBET B
6s1anke oTBeToB No2.

B tabnune 1 npuBeneHa cTpykrypa 3K3aMeHaIlMOHHON PaOoTHl.

Tab6n. 1. Cmpykmypa eapuanmos KHM 2010 e.

Yacts 1 Yacrsb 2
Yucio
3amaHuii — 18 12 6
Tun 3ananuniiu | B1 - B12 Cl-C6

¢opma oTBeTa C KpaTKUM OTBETOM B BHJE IIEJIOTO | C Pa3BEPHYThIM OTBETOM (IOJIHAS
qyciia WIM KOHEYHOH JECSITHUYHOM | 3amHcCh peuieHus ¢ 000CHOBaHUEM

Ipoou BBIMOJIHEHHBIX JCHCTBUIN)
YpoBenb ci0k- | ba3oBbli IHoBbIIEHHBIH U BBICOKU
HOCTH
IIpoBepsiembrii | 1. MatemaTrka 5-6 kitaccoB 1. Anrebpa 7-11 knaccos
yueOHbIii Mate- | 2. Anrebpa 7-9 kitaccoB 2. 'eometpus 7-11 knmaccoB
puaJ KypcoB | 3. Anrebpa u Hayana aHanmza 10-11
MaTeMaTHKHU KJIaCCOB

4. I'eometpus 7-11 kiaccos

5. Pacnipenesienue 3aJaHuil 7K3aMeHALIMOHHOM padoThI MO COAEPKAHUIO, TIPO-
BepsieMbIM YMEHHMSIM M BHaM 1€ TeJIbHOCTH



B paGote mpoBepsitoTCst OCHOBHBIE DJIEMEHTHI COICPKAHUS, U3YUEHHBIC B Kyp-
Ce MaTeMaTUKW CpefaHeil (IOJHOW) IIKOJIBI: BBIYHUCICHHS W MPeoOpa3oBaHUs UH-
CIOBBIX U OYKBEHHBIX BBIPAKCHUH, YPaBHEHUS M HEPABEHCTBA, YHCIOBBIC (YyHK-
IIUU ¥ TIOCIIE0BATEIIBHOCTH, TEOMETPUICCKHE BETUIMHBI U UX CBOMCTBA.

B 2010 roxy He mpenamnonaraercsi BKJIOUECHHE B pabOTy 3aJaHUil MO pa3ferry
«DJIeMEHThl KOMOMHATOPHUKH, CTATUCTUKNA U TEOPHH BEpOATHOCTEH». OIHAKO MO-
r'yT OBITh BKJIFOUEHBI 3aJ[aHUs, MPEAINOJIararoiie aHaIu3 JaHHBIX, MPEICTaBICH-
HBIX B TAOJIMUHOM WU Tpaduyeckoit popme.

B tabnuiie 2 noka3zaHo pacnpezeneHue 3alaHuil 9K3aMEeHAIIMOHHOW paOOThI
IO COJIepKaTEIbHBIM OJI0KaM Kypca MaTeMaTHKH.

Tabx. 2. Pacnpedenenue 3a0anutl no cooepicamenbiblm O10Kam yuebHo2o npeomema

IIponeHT MAKCUMAJIBLHOTO IEPBUYHO-
ConepxaresibHbIE UYucao | MakcuMaJbHbIN | T0 0aji1a 32 3aJaHUA JAHHOTO 0JI0Ka
0JI0KM 10 KoAu(pUKa- | 3a1a- NEePBUYHBIH COJEPKAHHUA 0T MAKCHMAJIBLHOIO Mep-
Topy K9C HUI 0asn BHYHOI0 0aJu1a 3a BCIO padoTy, paB-
Horo 31
Anrebpa 5 8 25,8 %
YpaBHeHuUs1 U Hepa- 6 12 38,7 %
BEHCTBA
DyHKIMHN 1 1 3,2%
Hayama maremartn- 2 2 6,5 %
YECKOI'0 aHaJin3a
["'eomeTpus. 4 8 25,8 %
HTroro: 18 31 100%

CopepxaHue U CTPYKTypa SK3aMEHALIMOHHON palOOThl AT BO3MOKHOCTH
JOCTATOYHO IOJIHO TPOBEPUTH KOMIUIEKC YMEHUM 10 TIPEIMETY:

— YMETbhb MCHOJb30BaTh NPUOOPETEHHbIC 3HAHUSA U YMEHHS B MPAKTHUYECKOU
NEATEIBHOCTH U MMOBCEHEBHOMN KU3HMU.

— YMETb BBINOJIHATH BBIYUCIICHUS U TPEOOPa30BaHUS.

— YMETbh PellaTh YPaBHEHUS U HEPABEHCTBA.

— YMETb BBINIOJIHATH IEUCTBUS C PYHKIUSIMH.

— yMETb BBINOJIHATh JAEUCTBUSI C F€OMETPUUECKUMHU (DUrypamu, KOOpJIUHAa-
TaMU U BEKTOPAMHU.

— YMETb CTPOUTH U UCCIEA0BATh MATEMATUYECKUE MOJCIIN.

B Tabmune 3 npencraBiaeHo pacrpeeicHue 3aJaHuii YK3aMEeHAIMOHHOM pa-
OOTBI IO TPOBEPSIEMBIM YMEHUSM U BUJIAM JICATEIIbHOCTH.




Tabn. 3. Pacnpedenenue 3a0anuii no nposepsemviM YMEeHUIM U 6UOAM OesimelbHOCMU

IIpoueHT MAKCMMAJIBLHOIO NEePBUY-
IIpoBepsieMble YMEHHsI ¥ BH- MaKcuHMaﬂb_ HOro 6aJjiIa 3a 3aaHus JaHHOIO BHU-
AbI AeaTeJbHOCTH (110 KOaH- 3:;;21];} l::::;:[%_ 12 y4eOHOii 1eATeJbHOCTH 0T MaK-
¢pukaropy KT) S CHMAJILHOT0 IEPBUYHOIO0 (aJjuia 3a
BCI0 padoTy, paBHOro 31
YMeTs UCoap30BaTh MPUOO- 4 4 12,9 %
pPETCHHBIC 3HAHUS W YMEHUS
B NPAaKTHUYECKON NesATENbHO-
CTH U IMOBCEAHEBHOM JKM3HU
VYMeTh BBIOIHATH BLIYHCIIE- 2 2 6,5%
HUS ¥ peoOpa30oBaHus
YMeTp pemiath ypaBHEHUS U 4 10 32,2 %
HEpaBEHCTBA
VYMeTb BBINOIHATEL HECHCTBHUSI 2 2 6,5 %
¢ QyHKIMSIMU
VYMeTh BBINONHATH ACUCTBHUSI 4 8 25,8 %
C TeoMeTpudyecKkumMu ¢ury-
pamu, KOOpJIWHATAMU H BEK-
TOpaMu
YMeTh CTPOUTH M HCCIEI0- 2 5 16,1 %
BaTh MaTeMaTHYECKHE MOJe-
T
Hroro: 18 31 100%

6. PacnipenesieHue 3ajaHuii padoThI 10 YPOBHIO CJI0KHOCTH

Yacte 1 conepxur 12 3aganuii 6azooro yposus (B1-B12). Hacts 2 coxep-
*uT 4 3amanus nosbimieHHOro ypoBHs (C1-C4) u 2 3amaHusi BBICOKOTO YPOBHSI

cnoxuoctu (C5, C6).

B Tabnuue 4 npeacTaBiaeHo pacnpeeneHre 3alaHiil SK3aMeHallMOHHOM pa-
OOTHI IO YPOBHIO CJI0KHOCTH.

Tabauya 4. Pacnpedenenue 3a0anuii no ypoGHIO CLOHCHOCIU

IIpoueHT MaKCUMAJILHOTO Tep-

YpoBeHb MakcuMajb- BHYHOIO 0aJ1J1a 32 3aJaHNUA JaH-

CJI0KHOCTH Ywucso 3aganmii HbII epBUY- | HOr0 YPOBHS CJI0KHOCTH OT MaK-

3ajaHui HbII 02/ CHMAJILHOT'0 EPBUYHOIO 0asia

3a BCIO padoTy, paBHoro 31

ba3oBbIit 12 12 38,7%
IToBEIIIEHHBIH 4 11 35,5%
Bricoknii 2 8 25,8%
Hroro: 18 31 100%

7. Bpemsi BbIOJIHEHUsI padoThI

Ha BrimosiHeHue 3K3aMeHaliMOHHON paboThl 0TBOAUTCS 240 MUHYT.




8. [lnan 3x3amenanuonHoii pa6orsl 2010 roga

ConepkaHue HK3aMEHAIIMOHHOW pabOThl MO MaTEMaTHKE OTPAXKEHO B
0000111eHHOM TJ1aHe paboThl, KOTOpbIi naH B [Ipunoxenun 1.

Ha ocHoBe 0000111€HHOr0 MJIaHa 3K3aMEHALMOHHON paboThl (OPMUPYIOTCS
TUTaHBI JIJIs1 OTACTBHBIX BAPHAHTOB dK3aMeHamoHHbIX KVM.

9. lonosiHMTEIbHBIE MaTEePHAJIBI M 000PYI0BAHHE

JlononHuTenbHOE 000pynOBaHHE HE TpeOyeTcsi, CIpaBOYHbIE MaTepHaIbl
BBIIAIOTCSI BMECTE C TEKCTOM IK3aMEHAIMOHHOU PabOTHI.

10. YciaoBusi MpoBeeHUsT M MPOBEPKH dK3aMeHa (TpeOoBaHMs K MEPCOHATY)

Ha sk3amene B ayauTOpHIO HE JOMYCKAIOTCS CIEIUATUCThI 10 MAaTEMATHUKE
U MPENoJIaBaHuI0 MaTeMaTuKH. Mcrnoap30BaHue €IMHON MHCTPYKIIMU 10 MPOBEJIe-
HUIO PK3aMEHa MO3BOJIET 00€CIEUUTh COONIOIEHUE €AMHBIX YCIOBUM O€3 mpuBie-
YEHUS JIUIL CO CIIeIHMAIbHBIM MAaTEMAaTHUYECKUM 00pa30BaHUEM.

[TpoBepKy 3K3aMEHAIMOHHBIX padoT (3aJaHHWii ¢ pa3BEpHYTHIM OTBETOM)
OCYILECTBJISIIOT CIEIUATUCThI MO0 MaTeMaTUKE, MPOIIEANINE CIEeIUaTbHYIO MOTr0-
TOBKY IO OIIEHKE BBITIOJIHEHUS 3aJIaHUil. ITa MPOBEpPKA MPOBOJUTCA B COOTBETCT-
BUM C METOJIMUYECKUMU PEKOMEHAAIMSIMH MO OIEHUBAHUIO 3aJJaHUM C pa3BEpHY-
TBIM OTBETOM, IIOJITOTOBJIEHHBIMU crieniaauctamu OUIIN.

11. PexoMeHaIIUM 1O MOATOTOBKE K IK3aMeHY

K sx3amMeHy MOXHO TOTOBUTBHCS M0 Y4eOHHKaM, UMeromuM rpud Munucrep-
cTBa oOpazoBaHusi u Hayku Poccuiickoii denmeparuu, a Takke MO TOCOOHSM,
BKJIFOYCHHBIM B TIEpEUCHb YUCOHBIX M3JAaHUM, JOMYIICHHBIX MUHHUCTEPCTBOM 00-
pazoBanus Poccuiickoit denepanuu, U mocodbusiM, peKOMEHI0BaHHBIM (penepab-
HBIMHM Y PETHOHAIBHBIMUA OpraHaMu 00pa30BaHUs IS TIOJITOTOBKU K €TMHOMY TO-
CyapCTBEHHOMY JK3aMEHY.

12. U3meHeHMsI B CTPYKType M COAEP:KAHMH IK3aAMEHAIMOHHOW pPadoThI
2010 r. mo cpaBHenuio ¢ 2009 r.

B ctpykTypy U conepkaHue SK3aMEHAIMOHHON paOOThl BHECEHBI CIIETYyIO-
M€ U3MEHEHUS.

1) oOriee yKucIIo 3aaHMI YMEHbBIIIEHO J10 18;

2) 4YHCIIO YacTei paboThl YMEHBIIICHO JI0 IBYX;

3) MCKIJIIOYCHBI 33/I1aHUS C BHIOOPOM OTBETA;

4) noGaBiieHBl 3aJaHKsl HAa TMPOBEPKY OOIIEMATEMATHYCCKUX KOMIICTCHIIHIA
yyammxcs;,

5) yBeaMUYEHO YHCIIO 3aJaHUi C MMOJHOW 3alUChI0 PEIICHUS;

6) yBenauueHa 10J1s1 3aaHUH 110 TEOMETPHH.



Ilpunosicenue 1

O0001IeHHBbIN NJIAH IK3aMEeHALIMOHHOI padoThI
ETD 2010 r. no MATEMATHUKE

Ob6o3nauenue 3adanuti 8 pabome u b1anke omeemos. B — 3adanus ¢ kpamkum omeemom,
C - 3a0anus ¢ pazeepHymvim 0Omeemon.
Yposnu crosicnocmu 3adanus: b — 6azoswiii, I1 — nogviuennulii, B — avicokuii.
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1 | Bl | Ymers wucnoms3oBaTh npuobpe- | 6.1 , B |1 3-5 1-2

e
= e
wkE

TEHHBIC 3HAHUS U YMEHUS B MpaK-
TUYECKON NEATEILHOCTH U IOBCE- 2.1.12
JTHEBHOU >KU3HU

2 B2 | Ymerp wucnoms3oBate mpuobOpe- | 6.2, | 3.1-33, | b | 1 3-5 1-2
TEHHBIC 3HAHUS U YMEHHUA B mpak- | 3.1 6.2.1
TUYECKOH NIesSTeTbHOCTH H MOBCE-
JTHEBHOU >KU3HU

3 B3 | YMerp pemate ypaBHeHHS W He- | 2.1 2.1,2.2 b |1 4-8 2-3

paBeHCTBa
4 B4 | YMeTb BBIIONHATE BeuucieHua v | 1,2, | 1.1-14 | b | 1 5-10 2-3
npeoOpa3oBaHus 13

5 | B5 | Ymerp wucnone3oBate mpuobpe- | 6.3 | 2112, | b | 1 | 815 5-7
TEHHDbIC SHAHMS W YMEHHS B MPAK- 14.6.2.1
THYECKOW JESATETbHOCTH M TOBCe-
JTHEBHOM KU3HU

6 B6 | Ymers BemmonHsTs geiictBus ¢ | 4.1, 5.1 b |1 5-14 3-5
reOMEeTPUYECKUMU ¢urypamuy, | 5.2
KOOpJIMHATAMH U BEKTOPAMH

7 B7 | YMers BoINONHATh Bolunciieuus v | 1.1 | 1.1-14 | b 1 5-10 2-3
npeoOpa3oBaHus




8 B8 | YMmers BeImosHATE AeiictBug ¢ | 3.1, 4.1 4-14 3-5
byHKIUIMU 3.2

9 | B9 | Ymerp wucnomb3oBaTh mpuobpe- | 6.3 | 2.1-2.2, 10-22 | 5-10
TEHHBIC 3HAHUS U YMEHUS B MpaK- 2.1.12
THYECKOM JEATEILHOCTH U IIOBCE-
JTHEBHOU >KU3HU

10 | B10 | YMeTp BBITIONHATE aAckictBus ¢ | 4.2 5.2-55 10-25 3-10
rCOMETPUUCCKUMU burypamu,
KOOpJAMHATAMH U BEKTOPAMHU

11 | B11 | Ymers BomonHATs AevictBus ¢ | 3.3 | 4.2-4.3 10-20 5-10
byHKIHSIMU

12 | B12 | YMers cTpouTh W wucCchemoBaTh | 5.1 2.1.1, 10-22 5-10
pocTeuIme MaTeMaTH4ECKUE 2.1.2,
MOJEJIN 2.1.12

13 | C1 | Ymers pemiath ypaBHeHus u He- | 2.1, | 2.1-2.2 15-30 | 10-20
paBeHCTBa 2.2

14 | C2 | YMerp BbIIONHATE aeiictBus c¢ | 4.2 | 5.2-5.6 17-40 | 12-25
TrE€OMETPUUCCKUMHU burypamu, 43
KOOPJIHHATAMU M BEKTOPAMHU '

15 | C3 | Ymerp pemarb ypaBHeHUs u He- | 2.3 | 2.1-2.2 - 10-25
paBeHCTBA

16 | C4 | Ymers BbeIMONHATE AekctBus ¢ | 4.1 5.1 - 15-30
reOMETPUYCCKUMHU ¢burypamu,
KOOpJAWHATAMH U BEKTOPAMHU

17 | C5 | YMerp pemarp ypaBHeHus u He- | 2.1 | 2.1-2.2, - 20-30
paBeHCTBA 39_33

18 | C6 | Ymerp crpoute um wmccnemosars | 5.1 | 1.1-1.3 - 30-40
npocTeime MaTEeMaTHYCCKHE | ¢ o
MOJEIU '

Bcero 3amanwuii — 18, u3 Hux no tuny 3ananwmii: B — 12, C — 6;

ITo yposHto cnoxxnoctr: b — 12, [1-4, B - 2.

MakcuMabHBIH IEpBUYHBIN 0aIT 3a BCIo padoty — 31.

O6miee BpeMst BoIIONHEHHS paboThl — 240 MUHYT.
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Ilpoexkm

Koaugukarop TpedoBaHuil K YPOBHIO IOATOTOBKH BbIIYCKHUKOB 110
MATEMATHUKE pis coctaB/ieHHs KOHTPOJIbHBIX H3MEPHUTEIbHBIX
MATepHaJIOB €IMHOr0 rocy1apcTBeHHOro 3xk3amena 2010 r.

Komudukarop tpeOOBaHMII K ypPOBHIO TOATOTOBKM MO MAaTEMAaTHKE BBITYCKHUKOB
cpenneit (MOJMHOM) MIKOMBI cocTaBlieH Ha OcHOBe OO0A3aTETHPHOr0O MHUHHMYMa COJEPXKAHHUS
OCHOBHBIX 00pa3zoBaTeNbHBIX MporpamMMm U TpeGoBaHMII K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB
cpenneii (moauoi) mkoubl ([Ipukaz MO P® «O6 ytBepkaeHuu ¢eaepaibHOro KOMIOHEHTA
l'ocymapcTBEeHHBIX CTaHAAPTOB HAYAJILHOTO OOIIEro, OCHOBHOI'O OOIIEro U CpeaHero (IOJIHOTO)
o6rrero oopaszosanust ot 05.03.2004 Ne 1089).

Komudukarop TpeboBanmii Mo BceM paszenaM BKIOYAeT B ceOs TpeOOBaHUS K YPOBHIO
MOJITOTOBKH BBIMTYCKHUKOB CcpeaHel (moyHoi) mKobl (0a30BbIil ypoBeHb). B cooTBeTCTBHHU CO
CTaHAapTOM cpeaHeil (MONHOW) MIKOJBI B TPEeOOBaHMS K YPOBHIO IOJTOTOBKH BKITIOYAIOTCS
TAKKE 3HAHUS, HEOOXOIMMBIE JIJIsl OCBOCHHUS COOTBETCTBYIOIINX YMEHHIA.

B nepBom ctonbiie Tabauibl yKa3aHbl KOJbI Pa3/ieloB, Ha KOTOpbIe pa30UThl TpeOOBaHUS K
YPOBHIO TOATOTOBKM IO MaTeMaTHKe. Bo BTOpoM CTONOIe yKa3aH KOA TpeOOBaHUs, s
KOTOPOT'O CO3JAIOTCSA JK3aMEHALMOHHBIC 3a/aHus. B TpeTbeM crondue yka3aHbl TpeOOBaHUS

(ymeHwst), mpoBepsieMble 3aaHUsIMH K3aMEHAIIMOHHON PaOOTHI.

Kon
Kon KOHTPOJHUPYEMOTro TpeGoBanusi (yMeHHsI), TPOBepsieMbIe
pasgena TpeOoOBaHUA 3aJaHUSAMM IK3aMEHALIMOHHOH padoThI
(ymenus)
1 YMeTh BBINOJHATH BLIYHCICHUS U TPe00pa3oBaHus
1.1 BreimonHaTs apudMeTHdeckue NeicTBHS, codeTas YCTHhIC W NMHChMEHHbBIE
MIPHEMBI;, HAaXOIWTh 3HAYECHHS KOPHS HATypalbHON CTENEeHH, CTENEeHH C
palMOHAJBHBIM MIOKa3aTeseM, Jorapudma
1.2 BreruncnsaTh 3HaYCHHS YUCIOBBIX M OYKBEHHBIX BBIPAXCHHM, OCYIICCTBIISAS
HE0OXOAMMBIE MOICTAHOBKH M MTPeoOpa3oBaHusI
1.3 IIpoBomuTE 1O W3BECTHHEIM (OpMyJIaM H TpaBUjaM TIPeoOpa3OBaHM
OYKBCHHBIX BBIPOKEHHM, BKIFOYAIOUIUX CTEICHH, PajHMKalibl, JIorapu(mMbl
U TPUTOHOMETPHUYECKUE (PYHKIIUU
2 YMeTh peliaTh YPABHEHUSI 1 HEPABEHCTBA
2.1 Pemrate palnHoHaJbHEIE, WppanroHaNbHBIE, MoKa3areNbHbIe,
TPUTOHOMETPUYECKHE U JIOTAPU(PMUUECKUE YPABHEHHS, UX CUCTEMBI
2.2 Pewmate ypaBHEHHS, NpOCTEHIINE CUCTEMBl YPAaBHECHUM, HCIONb3Ys
cBoOlcTBa (QYHKINNA W WX TPa(UKOB, WCIOIH30BATH I MPHUOINKECHHOTO
pellieHHs YpaBHEHUI U HEPaBEHCTB rpad)UuecKUuil METOx
2.3 Pemarp  panmuoHanbHBIE,  TOKa3aTeNbHBIE W JIOTAPU(PMHUUECKUE
HEPaBEHCTBA, UX CHCTEMBI
3 YMeTh BBINOJIHATH AeHCTBUA ¢ QYHKIMAMHA
3.1 Onpenensars 3HaYeHUE (QYHKIUHU 110 3HAYCHUIO apTyMEHTA MTPH Pa3IMYHBIX
croco0ax 3amaHus (YHKIWHW, OIKCHIBATH MO TpaduKy TOBEACHUE U
CBOlcTBa (DYHKIWHA, HAXOAWUTH MO Tpaduky GYHKIUH HAHOOJBIIHE H
HAMMEHBIITUE 3HAYCHUS; CTPOUTH TPAPUKH M3YUCHHBIX (DYHKITHI
3.2 BreruncnsaTs mpou3BOHBIC U IEPBOOOPA3HBIC DIIEMEHTAPHBIX (DYHKIUN
3.3 HccnenoBath B NPOCTEHIMX CiIydasX (QYHKIIMA Ha MOHOTOHHOCTD,
HAXOJWUTh HAKOOJIBIINE U HAMMEHBIIINE 3HAYCHHS (DYHKITUI




Kon
pasageia

Kon
KOHTPOJHPYEMOro
TpeOOBaHUA
(ymenmus)

TpeooBanusi (yMeHMs1), IpOBepsieMble
3aJaHNSIMH JK3aMeHAIlHOHHOM padoThI

YMeTh BBINOJIHATH JA€fiCTBUS ¢ reoMeTpHYecKMMHU (urypamm,
KOOPAHHATAMH M BEKTOPAMH

4.1

Perrate TUTaHUMETPUYECKHE 3a7a4M HAa HAXOXKICHHE T'€OMETPUUECKUX
BENIWYMH (JUIMH, YIJIOB, MJIOMAACH)

4.2

Pemate mpocteillie cTepeoMeTpUYEecKHe 3aJadyd  Ha HaxOXJACHUE
reoMeTpHuYecKuXx  BeawuwH (UIMH, yIJIOB, IUIOMAAEH, OOBEMOB);
WCTIOJIH30BAaTh pu penieHuu CTepEOMETPHUECKUX 3amaqy
IJIAHAMETpHUYeCcKHe (PaKThl M METOIBI

4.3

Ormpenensats KOOPAWHATH TOYKH; MPOBOIUTH OTEPAIMH HAJl BEKTOpPaMH,
BBIYUCIIATD JJIMHY M KOOPJIHUHATHI BEKTOPA, YTOJI MEXKIY BEKTOpaAMHU

YMeTh CTPOMTH M HCCJIEI0BATH NMPOCTeiilline MaTeMaTHYeCKHe
MO/ €eJIH

5.1

MOZ{CHHpOBaTL pCaIbHBIC CHUTyallUd Ha A3bIKC aﬂre6pm, COCTaBJIATH
YpaBHCHMSA W  HEPABCHCTBA IO YCIOBHIO 3a1a4H, HUCCICOA0BaTh
IMMOCTPOCHHBLIC MOJC/IM C MCIIOJIB30BAHUCM arirnapara aJIFerI)I

5.2

MoenupoBath peaibHbIe CHTYalliH Ha SI3BIKE T€OMETPHHU, HCCIEI0BATh
MOCTPOCHHBIE MOJEIH C HCIOJB30BAHUEM TI'€OMETPHUYCCKHUX TMOHITHH U
TEeopeM, ammapara aiareOpbl; penarh NPaKTHYECKUE 3a/1a4H, CBA3aHHBIC C
HaXO0XJACHUEM I'COMETPUICCKUX BECJINYNH

5.3

IIpoBoauTh qOKa3aTEIBHBIC PACCYKICHUS IIPU PEIICHUH 3a]a4, OLICHUBATh
JIOTHYECKYIO0 TIPAaBWIIBHOCTh PAacCy)KIEHHUH, pacro3HaBaTh JIOTHYECKH
HEKOPPEKTHBIE PACCYKACHHUS

YMeTh HMCHOJb30BaTh NPUHOOpPETEHHbIE 3HAHUS W yYMEHHSI B
NMPAKTHYECKOM 1eITeJIbHOCTH U NOBCEAHEBHOM KM3HH

6.1

AHanu3upoBaTh  peaJbHBIE  YHCIOBBIE  JaHHBIE,  OCYIIECTBIATH
MpaKTUYECKUEe pacueTsl 1o (opmynaM, TMOJB30BAaTbCA OLCHKOH H
NPUKUAKON MPH MPAKTHUYECKUX pacuerax

6.2

OmnuceiBaTh C MOMOLIBI (DYHKIHMH pPa3IM4YHBIC peabHbIE 3aBUCUMOCTH
MEXJIy BEJIWYMHAMU W HHTEPIPETUPOBATh HUX TpauKH, H3BIEKATh
nHGOPMAaLIUIO, IPEACTABICHHYIO B TA0NIHUIAX, HA TUarpaMMax, rpadukax

6.3

Pemarp npuknagHble 3a7a9d, B TOM YHCIIE COIMATBHO-I)KOHOMHYECKOTO U
(hm3nyeckoro xapaktepa, Ha HauOOJbIINE W HaWMEHBIIME 3HAYCHHS, Ha
HAXO0XICHUE CKOPOCTH U YCKOPEHHUSI
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Ilpoexkm

Koauduxarop s;1ementoB coaep:xkanus no MATEMATHUKE
JJISL COCTABJICHUS KOHTPOJIbHBIX M3MEPHUTEIbHbIX MAaTEPHAJIOB ¢AHHOI0
rocyJapcrBeHHoro sxk3amena 2010 r.

Komudukarop 37eMEHTOB colepKaHHs MO0 MaTeMaTHUKE COCTaBIIeH Ha ocHoBe O0s3aTETHHOTO
MUHHMYyMa COJICpKaHUsI OCHOBHBIX 00pa30oBaTeIbHBIX MporpaMM U TpeOoBaHUil K YPOBHIO IOJTOTOBKH
BBINTYCKHUKOB cpenHeit (momHoii) mkonbl (IIpukaz MO P® «O6 yrtBepxkaeHun (denepanbHOTo
KOMIIOHEHTa [ 0CynapCcTBEHHBIX CTaHAAPTOB HAYAJLHOTO OOIIEro, OCHOBHOTO OOIIET0 W CpPEIHEro
(momHOTO) 06mIero oopazoBanus ot 05.03.2004 Ne 1089).

Komudukarop >1MeMEHTOB COAEpKaHUS IO BCEM pasieiiaM BKIIOYAeT B CeOsl IJIEMEHTHI
CONlepKaHusl 3a Kypc cpenHed (MmoiHO#M) mIKoybl (0a30BBId ypOBEHb) M HEOOXOJUMBIC AIIEMEHTHI
COJIepKaHuUs 32 KypC OCHOBHOM IIKOJIBI.

B nepBom cTonOrie TabuuIel yKkazaHbl KOJAbI pa3fesioB U TeM. Bo BTopoM cTondie ykazaH KO
coJiepKaHus pasjiena (TeMBbI), IUIst KOTOPOTO CO3JaI0TCs TPOBEPOYHBIC 3aaHMUS.

Kon Kon DJIEMEHTBI COJePKAHMA, IPOBEpPsieMble
pasaena KOHTPOMpPYEMOTo 3alaHUSIMU IK3aMeHAIIHOHHOMH PadoThI
3JIEMEHTA
1 Anreopa

1.1 Yucna, kopuu u cmenenu
1.1.1 Lensie uncna
1.1.2 Crernens ¢ HATypaIbHBIM TTOKa3aTeaeM
1.1.3 Jpobu, mponeHTkI, pallioHaIHHBIE YHCITA
1.1.4 CreneHb ¢ IeJIBIM [TOKa3aTeNeM
1.1.5 Kopens crenenu n>1 u ero cBoicTBa
1.1.6 CrerieHb ¢ panuoHaILHBIM ITOKA3aTeIeM U €€ CBOMCTBA
1.1.7 CBoiicTBa CTETIEHU C ACHCTBUTENBHBIM TIOKa3aTeIeM

1.2 OcHoebl mpuconomempuu
1.2.1 Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC ITPOU3BOJIBHOTO yTIIa
1.2.2 Panmannas mepa yria
1.2.3 CuHyc, KOCUHYC, TAHT€HC U KOTAaHTCHC YUCIIa
1.2.4 OCHOBHBIC TPUTOHOMETPHYECCKUE TOXKIECTBA
1.2.5 DOpMYITBI TIPUBEICHMS
1.2.6 CuHycC, KOCHHYC U TaHT€HC CyMMBI U Pa3HOCTH ABYX yIJIOB
1.2.7 CuHyC U KOCUHYC JBOIHOTO yria

1.3 Jloeapugpmovi
1.3.1 Jlorapudm uncna
1.3.2 Jlorapudm npousBeIeHNs, YaCTHOTO, CTENEHN
1.3.3 JlecsITUYHBII U HaTYpaJIbHBIH JIOrapr(MBbI, YUCIIO €

1.4 IIpeobpazosanus evipasxcenuil
14.1 [IpeoOpazoBanus BEIpaKCHUH, BKIIIOYAIONINX apU(PMETHUECKIE OTEepaLluu
1.4.2 [IpeoOpazoBanusl BbIpRKEHHH, BKIIOYAIOIIMX ONEPAlMI0O BO3BEACHUS B

CTEIICHb

1.4.3 [IpeobpazoBanus BBIpaKEHNH, BKIIFOYAIONINX KOPHU HATYpaIbHON CTEIIEHU
1.4.4 [IpeoOpazoBaHUs TPUTOHOMETPUIECKIX BHIPAKECHUN
1.4.5 [IpeoOpa3zoBaHue BRIPAKCHUIA, BKIIOYAIOIINX OTICPAIMIO JIOTapru(pMHUPOBaHUS
1.4.6 Moynb (abcoroTHAS BETHYHHA) YUCIIa




Kon

Kon DJIeMEHTBI CO/IepPKaHusl, IPOBepsieMble
pasaeJia KOHTPOJIMPYEMOTO 3aJaHUAMH IK3AMEHAIIUOHHOH padoThI
IJEMCHTA
2 YpaBHeHHS U HEPABEHCTBA
2.1 Ypaenenus
2.1.1 KBazipartHble ypaBHEHUS
2.1.2 PannoHnanbsHbIe ypaBHEHUS
2.1.3 HppanuoHanbHble ypaBHESHHS
2.1.4 Tpuronomerpuyeckue ypaBHEHHUsI
2.1.5 [Toka3zarenbHble ypaBHEHHS
2.1.6 Jlorapudmudeckre ypaBHCHHS
2.1.7 PaBHOCHIIBHOCTB ypaBHEHUH, CUCTEM YPABHEHUI
2.1.8 [Ipocreiimue cucteMsl ypaBHEHHUH ¢ ABYMsI HEU3BECTHBIMU
2.1.9 OcHOBHBIE  TpPHUEMBI  PELICHWS CHCTEM  YpaBHEHMI:  IIO/JCTAaHOBKA,
are0pandeckoe CI0KeHHE, BBEICHHE HOBBIX MEPEMEHHBIX
2.1.10 Hcnonp3oBanue cBONCTB U rpadukoB (QyHKIMH NPH PELLICHUN YpaBHEHUN
2.1.11 N3o00paxeHrne Ha KOOPAMHATHOW IJIOCKOCTH  MHOXECTBA  PEIICHUI
ypaBHEHHUH ¢ ABYMsl IEPEMEHHBIMU B UX CHCTEM
2.1.12 [IpumeHeHne MaTeMaTHYECKHX METOAOB Ul PEIICHHS COAEp)KaTeIbHBIX
3ajady W3 pa3NMYHbIX oOJacTedl HayKd U NOpakTUKU. VHTepmperauus
pe3yJbTaTa, y4eT peasIbHbIX OrpaHuueHUH
2.2 Hepasencmea
2.2.1 KBagpatHbie HepaBeHCTBA
222 PannoHnanbsHbIE HEpaBEHCTBA
2.2.3 [Toka3aTenbHbIE HEPABEHCTBA
224 JlorapumMudeckre HEpaBeHCTBA
2.2.5 CucTeMbl TIMHEWHBIX HEPABEHCTB
2.2.6 CucteMbl HEPaBEHCTB C OJHOM ITepEeMEHHOM
2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB
22.8 Hcnonp3oBanue cBOMCTB U rpadukoB (QyHKIMN NPH PELICHNH HEPABEHCTB
2.2.9 MeTton uHTEpBAJIOB
2.2.10 Uzo0paxenne Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA  pEIICHHI
HEPaBEHCTB C JABYMs IIEPEMEHHBIMH U HX CUCTEM
3 PyHKIHH
3.1 Onpeodenenue u epagux hyHxyuu
3.1.1 OyHKIWMS, 0051aCTh ONpeeIeHUs PYHKITUH
3.1.2 MHOXeCTBO 3HaYCHHI (YHKIIUU
3.1.3 I'padux ¢pynkunu. Ipumepsl QyHKIHMOHATBHBIX 3aBUCHMOCTEH B peajbHBIX
Ipoleccax U sIBJICHUSIX
3.14 O6patHas dyHkuus. ['paduk oOpaTHON GYyHKIIMK
3.1.5 [IpeoOpazoBanus  rpaukoB:  HapaUIeIbHBIH  HEPEHOC,  CUMMETpPHUS
OTHOCHUTENIFHO OCeH KOOPIMHAT
3.2 Onemenmaproe ucciredosanue GyHkyuil
3.2.1 MonoTtoHHOCTh QyHKIMHA. [IpoMexxyTkH Bo3pacTaHus U yOBIBaHUS
32.2 YeTHOCTh U HEYETHOCTh QYHKITHN
323 [TepromuuHOCTD QyHKIMI
324 OrpaHu4eHHOCTh (HYyHKIIUH
3.2.5 Touku sKcTpeMyMa (JIOKAILHOTO MAKCUMyMa M MUHAUMYMa) (QyHKIH
3.2.6 Haubonpmiee n HaumMeHbIliee 3HaUSHUS (YHKITUA




Kon

Kon DJIeMEHTBI CO/IepPKaHusl, IPOBepsieMble
pasaeJia KOHTPOJIMPYEMOTO 3aJaHUAMH IK3AMEHAIIUOHHOH padoThI
3JIeMEHTa
33 OcHosHble s1emenmapuvle QyHKYuU
3.3.1 Jluneiinas GyHKys, ee rpaduk
332 OyHKIMA, ONUCHIBAIOMAs OOPaTHYIO MPONOPLUOHAIBHYIO 3aBHCUMOCTD, €€
rpaduk
333 Kpanparuunas GpyHkuus, ee rpaduk
334 CrenenHas (GyHKIHMS C HATYpalbHBIM IIOKa3aTeleM, ee rpaduk
33.5 Tpuronomerpuyeckne GyHKIUH, UX TpaQUKH
33.6 [TokazarenbHas GpyHKIMS, ee Tpaduk
3.3.7 Jlorapudmuaeckas Gyukmoms, ee rpadux
4 HayvaJia MaTeMaTH4eCKOro aHaJIM3a
4.1 IIpoussoonas
4.1.1 [MonsiTHe 0 MPON3BOAHON (QYHKIMU, TEOMETPHUECKHIIA CMBICIT IIPOU3BOTHOM
4.1.2 dusndeckuil CMBICT NMPOU3BOJHON, HAXOXKIEHHE CKOPOCTH JUIsl Ipolecca,
3aJIaHHOTO (HOPMYIIOH MITH TpaduKOM
4.1.3 VYpaBHeHHe KacaTeNbHOH K rpaduKy QyHKIUU
4.1.4 ITpousBoaHbIE CyMMBI, PA3HOCTH, IPOU3BEINCHUS, YACTHOTO
4.1.5 [Ipow3BoAHBIC OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHI
4.1.5 Bropas nmpousBogHas 1 ee GU3NUECKUI CMBICIT
4.2 Uccredosanue ghynxyuil
421 [lpuMeHeHUEe TPOU3BOAHON K HCCICIOBAHHIO (GYHKIMA M TOCTPOCHHIO
rpa¢uKoB
4.2.2 [Ipumepsl HCNONB30BaHUSA TNPOU3BOJHON JUISI HAXOXKIACHWS HAWIy4IIero
pEIICHNUs B IPUKIIAIHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKHUX, 3a1adax
43 Ilepsoobpasnas u unmezpan
43.1 [lepBooOpa3HbIe aeMeHTapHBIX PYHKINI
4.3.2 [TpuMmepsl npUMEHEHUS HHTETpaia B U3UKE U TEOMETPUH
5 I'eomerpust
5.1 IInanumempus
5.1.1 TpeyroapHUK
5.1.2 [NapamrenorpamMm, MpsSIMOYTOJNIBHUK, POMO, KBaJIpatT
5.1.3 Tpanernus
5.14 OKpy>KHOCTb U KpyT
5.1.5 OKpy>XHOCTb, BIHICAHHAS B TPEYTOIBHUK, W OKPY>KHOCTH, ONMCAHHAS OKOJIO
TpeyrojabHHUKA
5.1.6 MHuoroyronsHuK. CyMMa yIJI0B BBITYKJIOTO MHOTOYTOJIbHHUKA
5.1.7 [IpaBuibHBIE MHOTOYTOJIBHUKH. BIiMCaHHBIE W OMHCAaHHBIE OKPYXKHOCTU
MIPaBHJIBHOTO MHOTOYTOJIbHHUKA
5.2 IIpawvie u n1I0CKOCMU 68 NPOCMPAHCMEE
5.2.1 INepecekaromuecs, THapauledbHbIe W CKPEUIMBAIONIMECS  TPSAMBIC;
MEPIEeHANKYIISPHOCTD MPSIMBIX
52.2 [TapannenbHOCTb MPSAMOM U INIOCKOCTH, IPU3HAKYU U CBOMCTBA
523 [TapaniensHOCTH MIIOCKOCTEN, TPU3HAKUA U CBOMCTBA
524 [lepieHAUKYIAPHOCTH TPSAMOM M TUIOCKOCTH, TIPU3HAKM M CBOWCTBA;
MEPNEeHANKYJISIP U HAKIOHHAs;, TeOpeMa O TpeX NMepHeHIuKyIsIpax
5.2.5 [lepneHAMKYIAPHOCTH MIOCKOCTEN, IPU3HAKY U CBOWCTBA
5.2.6 [NapamnensHOoe npoekTHpoBaHue. M300parkeHre MPOCTPAHCTBEHHBIX (QUTYD




Kon

Kon DJIeMEHTBI CO/IepPKaHusl, IPOBepsieMble
KOHTPOJIMPYEMOT0 .
pasaeJia 3aJaHUAMH IK3AMEHAIIUOHHOH padoThI
3JIEMEHTAa
53 MHoeoepannuku
5.3.1 [Mpusma, ee ocHoBaHMs, OOKOBBIE peOpa, BhICOTA, OOKOBas IMOBEPXHOCTH;
npsiMasi IpU3Ma; IpaBUIIbHAS TPU3Ma
532 [Mapamenenunen; Ky0; CHMMETpUH B KyOe, B mapasuiesenumne/ie
5.3.3 [Mupamuna, ee ocHOBaHUE, OOKOBBIC peOpa, BHICOTA, OOKOBAs MOBEPXHOCTH;
TpeyroJibHas MUpaMHU/ia; IPaBUIIbHAS THPAMH/IA
53.4 Ceuenuns Ky0a, PU3MBI, ITUPAMHUIBI
535 [IpencraBnenne O MpaBUIBLHBIX MHOTOTPAHHHUKAX (TeTpasap, KyO, OKTa»’ap,
JIOJICKAdIp M UKOCAdIp)
54 Tena u nosepxnocmu 8paujetus
5.4.1 Mumuaap. OcHoBaHWE, BBICOTa, OOKOBas MOBEPXHOCTh, OOpasyroIas,
pa3BepTKa
542 Konyc. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yolias, pa3BepTka
5.4.3 LIap u chepa, ux cedeHus
5.5 Hsmepenue ceomempuieckux eudun
5.5.1 BennunHa yria, rpajycHas Mepa yriia, COOTBETCTBUE MEXK/y BEIMIHHON yTiia
U JUIMHOU IYT'H OKPYKHOCTHU
5.5.2 Vron Mexay OpsIMBIME B IIPOCTPAHCTBE; YTOJI MEKIY MPSIMO# U IIOCKOCTHIO
5.53 JlnnHa oTpe3Ka, TOMaHO!, OKPYKHOCTH, IEPUMETP MHOTOYTOJIbHHUKA
554 PaccTosiHue OT TOYKH 1O TPSMOM, OT TOYKH 10 IUIOCKOCTH; PAaCCTOSHHE
MEX/Iy MapauieIbHBIMU MPSIMbBIMH, TAPAIUICIBHBIMH TIOCKOCTSIMU
5.5.5 [Tnowags TpeyroiabHUKa, MapaienorpaMma, Tpanent, Kpyra, CeKTopa
556 [To1aas TOBEPXHOCTH KOHYCA, IIMIUHIPA, ChEphI
5.5.7 O0beM Ky0a, NPSIMOYTOJBHOrO Mapajieenuiena, MUPaMUIbl, MPU3MBL,
IWIMHpA, KOHYyCa, [apa
5.6 Koopounamer u eekmopui
5.6.1 JleKkapTOBbI KOOPIMHATHI HA IUIOCKOCTH U B IPOCTPAHCTBE
5.6.2 dopMyIia pacCTOSHHS MEX/Y ABYMS TOYKaMHU; ypaBHEHHE Chepbl
5.6.3 Bekrop, MOmynab BeKTOpa, PaBEHCTBO BEKTOPOB; CIIOXKEHHE BEKTOPOB H
YMHO)KCHHE BEKTOpa Ha YHCIIO
5.6.4 KomnnuHeapHbie BeKTOphL. Pa3noxkeHue BEeKTOpa IO JBYM HEKOJIMHEAPHBIM
BEKTOpaM
5.6.5 KomrtanapHsie BeKTOpbI. Pa3iokeHue mo TpeM HeKOMILUIaHAPHBIM BEKTOpaM
5.6.6 KoopauHatel BEKTOpa; CKAISIPHOE MPOU3BEICHHE BEKTOPOB; YIOJN MEXIY
BEKTOpPaMH
6 JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOATHOCTEM
6.1 Onemenmvi KOMOUHAMOPUKU
6.1.1 [MoouepeTHbIN U OHOBPEMEHHBIH BHIOOD
6.1.2 dopmyiibl YKCIa coueTanuii u nepecranoBok. bunoMm HerotoHa
6.2 Onemenmovl cmamucmuxu
6.2.1 Tabnuynoe u rpaduveckoe NpeAcTaBIeHIE JaHHBIX
6.2.2 YucnoBblie XapaKTEPUCTUKHU PSIIOB TaHHBIX
6.3 Onemenmvl meopuu 8eposmHOCmel
6.3.1 BepostHoctu coObITHit
6.3.2 IIpumepsl HCHONB30BAaHUS BEPOSITHOCTEW M CTAaTUCTUKU TMIPU PEUIEHUU

MPUKIAJAHBIX 3a1a4
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