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1. OPTAHU3AIMOHHO-METOANYECKHUE YKA3AHUSA
MO NPOBEAEHUIO DK3AMEHA

[leap SK3aMEHa — YCTAHOBUTh YPOBEHb 3HAHUN AaOUTYpPHEHTOB IO
MaTeMaTHKe.

DK3aMeH MPOBOJAUTCS B MUCbMEHHOU (opMme.

DK3aMEHAIMOHHBIN OMJIET CONEPXKUT 3aJaHus (3a7auu), COOTBETCTBYIOIINE
COJICP)KaHMIO TEM MPOTrpaMMBI (1I. 2).

[Tpo10KUTENTEHOCT BCTYIUTEIBLHOTO K3aMeHa [0 MaTeMaTUKE COCTABIISIET
4 gaca (240 MuHYT).

Bo Bpems »k3ameHa aOuTypueHTam  3alpeliaeTcsl  IMOJIb30BaThCs
MOOUTBHBIMU TeNe)OHAMH U JIOOBIM JIPYTHM AJIEKTPOHHBIM OO0OPYJOBaHHEM, 32
MCKITIOYECHHEM HETIPOTrPAMMHUPYEMBIX KAJIbKYJISITOPOB.

2. COAEPKAHME TEM INTPOI'PAMMBbI

Tema 1. OCHOBHBIE MATEMATHUYECKUE INOHATHUA U PAKTHI

Apugpmemuxa, anzedpa u nauana ananu3a

Hatypanwsubie unucna (N). [Ipocteie u cocraBHbie uucia. [enurens, KpaTHOE.
HaunbGonpmuit  oOmuit  genuTens, HaWMEHbIIee oOmiee KpartHoe. [Ipu3Haku
nenumoctd Ha 2, 3, 5, 9, 10. Lensie uncna (Z). Panmonanbusie yncna (Q), ux
CJI0’KEHUE, BEBIUYMTAHUE, YMHOXKEHNE U JiesieHne. CpaBHEHHUE PallMOHATbHBIX YHCEIL.
HeiictBurenbubie uyncia (R), ux mpencraBieHrue B BUIE JECATUIHBIX APOOECH.

N300paxkenne umcen Ha mpsMod. Moaynb NEWCTBUTEIBHOIO YHCIA, €ro
T€OMETPUYECKUIM CMBICI. UMCIIOBBIE BBIpaXEHUS. BbIpakeHHs C NEPEMEHHBIMMU.
®opMyIbl COKpaIIEHHOTO YMHOXKEHHS. CTeNeHb ¢ HaTypallbHbIM U PalliOHATIbHBIM
nokasareneMm. Apudmernueckuid kopens. Jlorapudmel, ux cpoiictBa. OnHOWIEH U
MHOTOWICH. MHOroujieH ¢ OlHOW TnepeMeHHou. Kopenb MHOrouieHa Ha npumepe
KBaJpaTHOI'O TPEXWICHA.

[Tonarue ¢ynxuuu. CrnocoObl 3ananus QyHkiuu. O61acTh ONpeaeaeHus.
MHuoxecTBO 3HaueHud QyHkuuu. ['papuk ¢ynkumu. Bo3pactanue u yObiBaHUE
(GYHKIIMY; IEPUOTUYHOCTD, YETHOCTh, HEUETHOCTH. [[OHSITHE TPON3BOTHOM.

JloctarouHoe ycrnoBue Bo3pacTanus (yObIBaHUS) (QYHKIIUW HA MPOMEXKYTKE.
[Tonsitue sxctpemyma ¢yHkumu. Heobxomumoe yciaoBue skcTpemyMa (yHKIIAA
(teopema @Depma). [loctatouHoe ycimoBue HKcTpemyma. Haumbomnbiee u
HavMEHbIIIee 3HaAYCHNUE (DYHKIIMN HAa MPOMEXKYTKE.

Omnpenenenre U OCHOBHBIE CBOMCTBA (DYHKITHIA:

mmueitnoit Y =KX+D;

KBapaTHuHOi Y = ax’ +bx+c ;

cremennoit Y =ax" (n € N),y=k/x;
nokasarensroil Y=a" (a>0);
norapudmudeckoii Y =109, X (a >0,a# 1) :

TprroHoMerpudeckux Gynkimii (Y =SINX | y=cosx, y=tgx, ¥ = ctg X);
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apu(PMETHIECKOTO KOPHS Y = +/X.

VYpasuenue. Kopau ypaBHeHus. [IoHsATHE O pABHOCUIIBHBIX YPABHEHUSAX.

HepaBeHnctBa. Pemenuss HepaBeHcTBa. [IoHATHE O  paBHOCHIIBHBIX
HEpaBEHCTBAX.

CucrtemMa ypaBHEHUM 1 HEPABEHCTB. PerieHus: CUCTEMBI.

ApudmeTrnueckas U reoMerpuueckas nporpeccur. opmysia n-ro wieHa u
CYMMBI TIEPBBIX 7 WIEHOB apudmeTrnyeckoil nmporpeccun. Popmymna n-ro 4jieHa u
CYMMBI [IEPBBIX 71 WIEHOB F€OMETPUUYECKON IIPOIPECCHUH.

CHHYC M KOCHHYC CYMMBbI W Pa3HOCTH JABYX apryMeHTOB ((hopMyJibl).

IIpeobGpasoBanue B mpomsBeneHue cymm SN @SN B+ cosa+cos 3.

PuU3NYECKUN U T€OMETPUYECKUI CMBICT IPOU3BOJHOM.
[IpousBoaHbie PyHKIMI
y =sinx, Y=C0SX, y=tg x, y=ctg X,

y:ax, y:aX” (n S Z), y=Inx.

I'eomempusn

IIpsimas, syd, OTpE30K, JOMaHas; JUIMHA OTpe3Ka. YTIoJ, BEIUYUHA YrJa.
Beprukanbable 1 cMexHbIE yIUIbl. OKpy»KXHOCTb, Kpyr. IlapaiensHbie npsmsle.
[Tpumeps! mpeoOpaszoBanus ¢puryp, Buasl cummeTpuu. [IpeoOpazoBanus nogodus u
ero coiictBa. [logo6ue. IlonoOubIe ¢purypsl. Bekropsl. Onepanuu HaJl BEKTOpaMHU.

MHOroyroysibHuK, €ro BEpILUIMHBI, CTOPOHBI, AHaroHainu. T'peyroiapHuk. Ero
MeauaHa, OuccekTpuca, BbicoTa. Buibl TpeyroibHUKOB. COOTHOLIEHUS MEXIY
CTOPOHAMM W YIJaMH HPSIMOYTOJIBHOTO TPEYroJbHUKA. YeThIPpEXYTOJIbHHUK:
napajie’orpamm, NpsiMOyroJibHUK, poMO, KBaApart, Tparneuus. @opMyia Mmiomaiu:
TPEYroJibHUKA, MPSIMOYTOJIbHUKA, TapaJlieiorpaMma, poM0a, KBajapara, Tpareluuu.
OTHoueHue mionaaeil mogo00HbIX QUryp.

OxpyxHocTh u Kpyr. lleHTp, Xopma, amamerp, paamyc, KacaTeiabHas K
OKpykHOCTH. [lyra okpyxkHoctu. Cektop. LleHTpanpHblE M BIIMCAHHBIE YIJIBL.
JInvHa OKPY»XKHOCTH U JJIMHA JYyTH OKPY>KHOCTU. Pannannas mepa yria. Ilmomans
Kpyra ¥ IUIOLIAaAb CEKTOpA.

Ky6. ITapannenenunen. [Tupamuna. Chepa. Konyc.

Tema 2. OCHOBHBIE ®OPMYJIbI U TEOPEMBbI

Anzeopa u nauana ananusa
CaoiictBa pynxiun Y =KX u eé rpadux.
Caoiicta dyuxupn Y = KX+D 1 eé rpadux.

CaoiicTBa pyHKIUU Y = ax® +bx+c u ed rpaduxk.
CBoiicTBa KOpHEH KBaJAPATHOTO TPEXUJICHA.
PaznoxeHune kBagpaTHOro TPEXWICHA HA JINHENHBIE MHOKHUTEIH.
CBOICTBA YHCIIOBBIX HEPABEHCTB.
Jlorapudm npousBeeHus, CTENEHH, YACTHOTO.
Ormpenenenue u cBoiicTBa Gpynkuumit Y =SIN X | y=cosx u ux rpadux.
Omnpenenenre u cBoiicTBa QYHKIMU y =tg x U €€ rpaduk.
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Omnpenenenue u cBoiicTBa (GYHKIMHU y = ctg x U €€ rpaduK.
Perenrie ypaBHeHHi Bra SiN X =@, COS X = a, tg X = a.
@opMyJIbl IPUBEACHUS.
3aBUCHUMOCTH MEKIY TPUTOHOMETPUUECKUMHU (PYHKIUSIMU
OJIHOTO Y TOTO K€ apryMEHTA.
Tpuronomerpuyeckue GyHKIIMH JBOMHOTO apryMeHTa.
[TpousBogHast CyMMBI IBYX (DYHKIIHA.

T'eomempus
CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.
CBoiicTBa TOYEK, PABHOYJAIEHHBIX OT KOHILIOB OTPE3KA.
[Ipu3HaKku napamieIbHOCTH MPSIMBIX.
CyMMa yrioB TpeyroJIbHUKA.
CyMMa BHEIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.
[Ipu3Haku napaiesnorpaMma, ero CBOMCTBa.
OKpy>KHOCTb, OIMCaHHAs! OKOJIO TPEYTOJIbHUKA.
OKpy>KHOCTb, BIINCAHHAsI B TPEYT OJIbHUK.
KacarenbHas K OKpy>KHOCTH U €€ CBOMCTBA.
Bennuuna yria, BHUCAaHHOTO B OKPYXKHOCTb.
[Tpusnaku nono6ust Tpeyronbuuka. Teopema cunycoB. Teopema Iludaropa.
dopMyIibl TUIOAAEH MapauieorpaMMa, TPEYroJbHUKA, TPAIlEUH.
®dopMyiia pacCTOSIHUS MEXIY ABYMs] TOUKAMH IJIOCKOCTH.
YpaBHEHUE OKPYKHOCTH.

3. KPUTEPUU OLNEHKH

3amaum 3K3aMeHAIIMOHHOTO OmyieTa (cM. oOpaserr) pa3doutsl Ha 2 rpymnmbsl: B u C.

[lepBas rpynma 3amay (B1-B19) mo3BossiecT OLEHUTH 0a30BbI YpOBEHb
3HaHWM MO MaTeMaTuKe. 3aJa4u 3TON TPyNIbl pa3OUTHI HA 3 YPOBHS CIOKHOCTH.
Kaxnas npaBuiasHO permreHHas 3amada NeNe Bl- B5S ornenuBaercs B ABa 6aJjuia.
Kaxxnas npaBunsHO pemenHas 3aaada NeNe B6- B15 onenuBaercst B Tpu 6aJiia.
Kaxnas npaBunpHo pemieHHas 3amada NeNe B17- B19 omenuBaeTcss B miecTh
0aJL10B.

[Tpu BemmonHenuu 3aga4 NeNe B1- B15 aburtypuenty tpebyercs NpUMEHHUTD
CBOM 3HaHWs B 3HAKOMOW CHUTyallMd. OTH 3aJladyll COOTBETCTBYIOT MHUHUMYMY
COJIEp>KaHUs BCEX Pa3/IeNIOB AJIEMEHTApPHON MAaTEMATHKH CPETHEH IIKOJIBI (anTreOpsl,
reOMETpPUHM, MaTeMaTHYeCKOro aHajiu3a W T.JO. B TMpeaenax MporpamMMbl
mateMatuku). [lpu pemenun 3amau NeNe B16- B19 aOurtypueHt noimkeH
NPUMEHUTH CBOW 3HAHMS B W3MEHEHHOH CHUTYyallMH, UCTIONb3Ys HABBIKM aHaIN3a
CTaHIAPTHBIX 3a7a4 Pa3IUYHBIX pa3/eloB JIEMEHTAPHOW MaTeMaTUKH (aireOpsl,
r€OMETPUHU, MATEMATHIECKOTO aHAIK3a U T.JI. B IIpeiejax MporpaMMbl MAaTEMaTHKU
CpeaHEN IIKOJIbI).

Bo BTOpoii rpynmne — cambie cnoxubie 3aaaun (C1-C4). Orta rpymnma 3a1a4
COCTOMT W3 3aJjaHHil TOBBIIMIEHHOTO YPOBHS CIOXHOCTH. Kaxknas mnpaBuiIbHO
peueHHas 3a1aya rpynibl C OlleHUBAEeTCs B 1eBATH 0AJLJIOB.

[Tocne BBIMOTHEHHS 3K3aMEHALMOHHOM pabOThl B YEPHOBHUKE aOUTYpPUEHT
JIOJDKEH TMPaBUIIBHO OOPMUTH OJIaHK 3K3aMEHAIMOHHOro OwsieTa (YMCTOBHK). JIiist



-5-

ATOTO €My HYXKHO:

1) nmepenucath U3 yepHOBHKA OTBETHI 3a1a4 B1-B19 B rpady «OTBeTHI,

2) meperecty kpatkume pemreHus 3agad Cl-C4 (COOTHONICHUS, KOTOpHIE
CIEAYIOT W3 YCIOBHUM, OCHOBHbIE MpeoOpa3oBaHuss M T. J.) B OJaHK
AK3aMCHAIIMOHHOTO OWiieTa W BBITUCATh 37ech ke OoTBeThl. I['pada «banabp
aOUTYypHUEHTOM HeE 3aTOJIHSETCS.

JIrobas 3amaua u3 rpynmnsl B cunraercs peméHHoN npaBUIbHO, €CH B Ipade
«OTBeTh» 0JaHKa SK3aMEHAIIMOHHOTO OMJIeTa MPUBEAEH MPABUIIBHBIN OTBET 3TOM
3agaun. OTcyTCTBHE B OJIaHKE IK3aMEHAIIMOHHOIO OMjIeTa IPaBUIIBHO 3alIMCAaHHOTO
orBerta mo 3amadyam Bl — B19 o3HauaeT, 4yTO COOTBETCTBYIOLIEE 3aJaHUEC He
BBINIOJIHEHO.

3agaua rpynnbsl C cyuTaeTcs MPaBWIBHO PEMIEHHOHM, eclid Ha OJiaHKe
DK3aMEHAIIMOHHOTO Omijera TMPHUBEACHO KpaTkoe e€ pelIeHue CO BCEeMHU
HEOOXOUMBIMU MPOMEKYTOUYHBIMU BBIKJIQKAMH, a TAaK)Ke MPUBEAEH MPABUIbHBIN
orBeT. Hanmnyme B 4MCTOBMKE KpaTKOro pemieHust 3amad rpymmnsl C mo3BoseT
HK3aMEHATOpPaM OICHUTH 3TU PEIICHUS U MPHU HATW4INK omuOoK. B aTom ciydae (B
3aBHCHMOCTH OT OIIMOKM) PEIICHNE 3a/1a4ll OllEHUBaeTCs 1enbM unciaoM oT 0 10 9
0aJoB.

OOpamiaeM  BHHMaHue aOUTYpUEHTOB Ha TO, UYTO YePHOBUKH
IK3aMeHALMOHHOI padoThI HU BO BpeMsl €€ IPOBEPKH, HU BO BpeMs aleUIsIIUY He
paccMaTpUBaIOTCS.
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OBPA3EIl DK3BAMEHAIIMOHHOI'O BUIETA 110 MATEMATHKE

|. Perure 3anaun Ne B1 - Ne 19 Ha uepHOBHKE U 3aUIIATE UX
OTBETHI CIIPaBa OT ycIIoBuUs B cTos01e «OTBETHD)
M Ycnosusa 3aoau Omeembul ba
JLIbl

B | Pemnth ypaBHEHHE 2x-3 =5.. 2
1.

B | Pemnts ypaBHEHUE cos3x = 0,5. 2
2.

B | Pemuuth ypaBHEHHE | x +2|= 4. 2
3.

B | Haiigute 3HaueHnE BbIpAKECHUS 2
41 a_4a0s B

27 1208 pu a=81.

B | Pemiuth HEpPaBEHCTBO x* —3x+2>0. 2
S.

B | Pemuuts ypaBHEeHHE 3
6. | (x*-36)-(log,(5-x)-3)=0.

B | Pemnts cucrteMy ypaBHEHHUN: 3
1. | |-sxs2yfy=7

{4x+3\/y—2.

B | Permuth ypaBHEHHE (cos x+0,5)-ftg x = 0. 3
8.

B | Peminuth HEpaBEHCTBO 3
9. | ®-6x+5)3" -81) <0.

B | Pemuth ypaBHEHUE | x -3 |= 2x 8. 3
1

0.

B | Pemuth HepaBEHCTBO 4*-3.6% +9% <o. 3
1

1.

B (1Y 3
1 Pemnre HepaBeHCcTBO 5 > (EJ :

2.

1]? Pemure ypaBHeHue cos? X —sinx+1=0. 3
3.
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B | [locne aByx mocienoBaTenbHbIX 3
1 | cHIXEeHUM Ha OJHO U TO K€ YUCIIO

4. | MPOLIEHTOB 1I€Ha TOBapa CHU3WIIACH C
9000 py6 no 5760 py6. Ha ckonbko
IPOLICHTOB KaXKJIbIM pa3 CHUKAJIACh
1IeHa ToBapa’?

B | JlaHbl KOOpAMHATEI BEPIINH 3
1 | peyronbauka ABC: A(3; 6); B (-5; 2);
5.| C (4; -8). Haiimure niuHy MeaHaHbI
Tpeyrojbarka CM.

B | I[Ipu xakux 3Ha4eHHUSIX TapaMeTpa a 6
1 | ypaBHEeHUE

0. | (7cos(2x+3)+5sin(2x+3) +a)(x—1) =0

HE UMEET OTPULATENIbHBIX PELICHHUI?

B | Cyxas ctpoutenbHas CMECh COCTOUT
1 | u3 nuemenTa u necka. Kakoe
7. | MaKCUMaJIbHOE KOJIMYECTBO CMECH,
cojiepiKalieil TPEThIO YacTh IEMEHTA, 6
MOYHO TPUTOTOBUTH U3 OJTHOTO
Metika rementa (50 kr) u 200 xr
CMECH, COJIepKaIlleH MATYIO YacTh
neMeHra?
-1
]13 £(x) = log (1—(;;) ) . Halinure 0
8. | 06macTs onpeneneHus GyHKIHHT
y = f(x)-V16—x2 .
B | Ha otpeske AB B3stel Touku C u D 6

1 | Tak, yto AC:cB=3:8, AD:DB="7:5.
9. | HaiiauTe OTHOIIGHHUE ITTUH OTPE3KOB
ACu CD.

I1. PemmmB 3agaun NeC1 u NeC4 Ha yepHOBUKE, 3aMUIIIATE UX
KpaTKue penieHus: (0OCHOBHbBIE COOTHOIICHHUS, MPEe0Opa30BAHUS U
T.J.) U OTBETHI HAa ATOM CTpaHUILE U 0O0OPOTE IK3AMEHAIMOHHOTO
ousera

Ne ba
Ycnoeusa 3zaoau
JUIbl

C | A. Ha 6okoBbix ctoponax AB 1 BC paBHOOe1peHHOTO 9
1 | peyronparka ABC B3saThI cooTBeTCTBeHHO TOuk M 1 N.
OKpy>XHOCTB € TICHTpOM B Touke O, Jexareit Ha
ocHoBaHuM AC 3TOr0 TPEYroJIbHUKA, KACAeTCs €ro
OOKOBBIX CTOPOH Y MpsMOi MN . HaliTu momans
tpeyroiabHuka AMO, ecmu CO =5, NO =6, CN=7.
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b. (mpomomkenune) OD - 6uccekrpuca yrma £ NOC
(rouka D nexwur Ha otpe3ke NC ).
HaliTi 3HaUEHNE YHCEIT pHU g, ECIIH NO - pob + CN.

A. UccnenoBath QyHKIMIO y=-x"-|x+6| U MOCTPOUTH €€
rpaduk.

B. CKoJbKO pereHui uMeer ypaBHEHUE
41g(3-x)

x> | x+6l=a?
[19(3-x) |

w0

A. B Tpanenun ABCD ¢ OCHOBaHMSIMHU AD M BC TOYKa O -
[IEpECECYCHUE JHMaroHajerd, a TOoYkKa P JIEKUT HaA
auaroHanu Ac . M3BecTHo, 4To AP:PC=1:5, AO:OC=2:1.
Haiitn oTHOmEHMe miomaneld TpeyroJbHUKOB APB M
COoD.

v L uu uu
b. Haiitn 3HaueHUs 9UCeN p U q, €CIU AB=pPC+qAD.

>~ 0

A. Ha mmockoctr oxy MOCTPOUTE MHOKECTBO TOUEK,
KOOPJIMHATHI KOTOPBIX x U y YJIOBJIETBOPSIOT

HEPABEHCTBY y — 2x < y[3x°—4xy-12x.

b. [Ipu kakux 3HAYCHUSX MMapaMeTpa a cucrema

{y—sz \J3X% —4xy - 4x,

x*+y*-10y<a
HMEET XOTs ObI OJTHO JCHCTBUTEIHHOE PEIICHHE?

| BCETO:

100




