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1. OPTAHU3AIIMOHHO-METOJNUYECKHUE YKA3ZAHUA
IO IMTPOBEAEHUIO DK3AMEHA

[enb sK3amMeHa — YCTaHOBUTH YPOBEHb 3HAHUI a0UTYpHUEHTOB [0 MaTeMaTHKE.

DK3aMeH MPOBOJUTCS B TECTOBOM opme.

DK3aMEeHallMOHHBINA TECT COJAEPKUT 3aJIaHusl (3a]1a4u ), COOTBETCTBYIOIINE
COJICP’KaHUIO TEM MPOTpaMMmBbl (II. 2).

[Tpo10IKUTENBHOCTh BCTYIIUTEIBHOIO SK3aMEHA IO MATEMATUKE COCTABIISIET
2,5 gaca (150 MmunyT).

2. COAEP)KAHUE TEM ITPOI'PAMMBI

Tema

1. IIpeoOpa3zoBanue ajnred0pandecKnx BbIPAKeHUH

Hartypaneubie uucna (N). I[Ipoctble u coctaBHble uucia. Jlenurtens,
kpatHoe. HanOonpmmii oOumit enuTennb, HauMeHbllee o0Iee KpaTHoe.
[Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. ensie yucna (Z). PanimonansHbie
yucna (Q), ux clIoKeHUEe, BRBIUUTaHUE, YMHOXKEHUE U JejeHne. CpaBHEHUE

1. .
panmoHanbHbIX yncen. [ericTBurenbHble yncaa (R), ux npencraBiieHue B
BUJIE JECATUYHBIX ApooOeil. M300paxenue uucen Ha npsMor. YuciioBbie
MHOKecTBa. OmnepaMyd HAJX YHACIOBBIMA MHOXECTBaMHU. UHCIIOBbIE
BbIpKeHUA. Moynb uncna. ['eoMeTpuyeckuii CMbICI MOJTYJIS.
CremneHb ¢ HaTYpATbHBIM U PALIMOHATIBHBIM ITOKA3aTEJIEM.
5 Apudmernueckuii KOpeHb. BeipaxeHus: ¢ nepeMeHHbIMH.
| @opMyIIbl COKpaIIeHHOro yMHOxeHwsl. [IpeoOpa3oBanue anreOpanyeckux
BbIpakeHUU. [ loHsATHE TpOLIEeHTA.
Tema 2. UnucsioBas pyHKIus, ee cBOicTBA ¥ rpadux
3 [Tonsitue pynkunnu. OcHoBHBIE cBOMCTBA GyHKUMHU. [ paduk hyHKIMH.
| [loctpoenue u nmpeodbpazoBanue rpadukoB QyHKIUH.
Tema 3. JInuneitHass U APOOHO-IMHEHHAS] PYHKIIUM
Jluneitnas ¢yukuus. CoiicTBa TuHEWHON GyHKIUH, ee Tpaduk. JInHeHbIe
4. | ypaBHeHUs U HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH JIMHEWHBIX YPaBHEHUI
Yl HEPAaBEHCTB.
5 3agauu ¢ mapameTpamu. ['padudeckre MeTo bl peleHus 3a1ad ¢
" | mapameTpamu.
6. | JluneitHbie ypaBHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOTYJIb.
7 Hpo6uo-nuneiinas gyukmus. CBolicTBa IpoOHO-IMHEHHON QYHKIIMY U €€
rpaduk.
Tema 4. KBaapartuunas gyHkuus
KBaaparuunas ¢pynkuus. CBONCTBA KBaAPATUYHON (PYHKIIUU U €€
8. | rpaduk. KBanpatusie ypaBuenus. Teopema Bueta. KBagpaTtasie

HEPABEHCTBA.




JpoGHo-panmoHanbHble ypaBHeHUs. PaninoHanbHble HepaBeHCTBA. MeToa

Q.
WHTEPBAJIOB.
10. | OxpykHOCTh. YpaBHEHHE OKpYKHOCTH. MeToa 001acTel.
Tema 5. TexcToBbBIE 3a1a4YU
11 [Ipocreiinine TeKCTOBBIE 3a/1a4M. 3aJja4M HA MPOIIEHTHI U CMECHU. 3aJlauu
" | Ha IBWKEHHE. 3a/1aun Ha padoTy.
[Tonsitue nporpeccun. ApudmMernyeckas 1 reoMeTpuIecKast IpOrpecCum.
19 ®dopMmynia n-ro 4jieHa U CYMMBbI TIEPBBIX 71 YJICHOB apU(PMETHUECKOIM
" | mporpeccun. opMmysa n-TO WIEHA U CyMMBI IEPBBIX 71 YICHOB
reOMETPUYECKOM MPOrPECCUH.
Tema 6. DiieMeHTHI TEOPUH BEPOSTHOCTEH
13 DneMeHThl KoMOnHaTOpuku. Kilaccuueckoe onpeserneHrue BEPOSITHOCTH.
" | Anrebpa coOBITHIA.
Tema 7. UppanuoHajabHass QyHKUMS
14. | UppanuonanbHast pyHKIMsA, €€ CBOMCTBA U Tpaduk.
15. | HppanuonaibHble ypaBHEHHS 1 HEPABEHCTBA.
Tema 8. Tpuronomerpus
TpuronomeTpuyeckasi OKpy>KHOCTb. TpUTOHOMETpUUYECKHE PYHKITUHU, UX
16 cBoiicTBa U rpaduku. TpuroHomerpuyeckue PyHKIIMU B IPSIMOYTOILHOM
" | TpeyronpHuKe. ToXIeCTBEHHBIC MPEOOPA30BAHNS TPUTOHOMETPUIECKUX
BbIpakeHuit. OOpaTHbIC TPUTOHOMETPUUYECKHIE (PYHKITUH.
[Ipocreiire TPUrOHOMETPUIECKUE YPABHEHUS. T pUTOHOMETPUYECKHE
17 | ypaBHeHus (YypaBHEHUS, CBOIAIIHECS K KBAAPATHBIM YPABHCHHUSM,

OJIHOPOJHBIC YPaBHEHUS U T. 11.). TPUrOHOMETPUUECKHE YPABHEHHUS C

0TOOpOM KOpHEH.

Tema 9. IlokazatenbHas U JJjorapupmudeckasi PyHKIUN

18. | IlokazatenbHas u norapudmuyeckas GyHkmuu. Mx coiicTBa 1 rpaduku.
19. | IIpeoOpa3oBaHus MOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX BBIPAKEHHI.
20. | Iloka3arenbHble YpaBHEHUSI U HEPABEHCTBA.

21. | Jlorapudmudeckue ypaBHEHHsI 1 HEPABEHCTBA.

99 O060011eHHBIN METOT UHTEpBaIOB. MeTo 1 pannoHanu3auu. CUCTEMbI

HEpPaBEHCTB.

Tema

10. DaeMeHThI MATEMATHYECKOI0 AHAJIN3A




23.

[IponsBonnas. PU3NUECKUNA U T€OMETPUYECKUN CMBICI IPOU3BOJHOM.
Brruncnenue npon3BoaHON QyHKITUH.

24,

Haxoxnenue: skcTpeMyMoB (yHKIMH, HAUOOJBIIETO M HAUMEHBIIIETO
3HaYeHU HYHKIMIA Ha 3aJaHHOM npoMmexkyTke. [locTtpoenue rpadukon
(GYHKIMIA C UCTIONB30BAaHUEM TIPOU3BOIHOM.

25,

[Mousitre mepBooOpasznoil. Haxoxnenune nepBoodpasHoil pyHKIuu.
[Tpumenenue nepBoOOPa3HBIX IS BHIYMCICHUS TUIOMIAAEH IMIIOCKUX (QUTyp.

Tema

11. Iltanumerpus

26.

[TepumeTp MHOTOYTONMBHUKA. [[TMHA OKPY)KHOCTH U JJIUHA TyTH
OKPY)KHOCTH. BhIUnciICHUE TUIOIIAICH INIOCKUX (PUTYP: TPEYTOJIbHUK,
MPSIMOYTOJIHBIN TPEYTOJIbHUK, KBaAPAT, MPSIMOYTOJIbHUK,
napasuiesiorpamm, poM0O, Tpamnenusi, Kpyr, cekTop kpyra. OTHOIICHHE
IJIOIIAICH MOI00HBIX UTyp.

27,

[Ipsamas, Jy4, OTpE30K, JIOMaHas; JJIMHA 0Tpe3ka. DopMyra pacCTOsIHUA
MEXIy JBYMS TOUYKaMU IUIOCKOCTH, 33JaHHBIMU CBOMMH KOOPJAMHATaAMU.
[TapannenbHbie npsimbie. [Ipr3Haku napamieqbHOCTH MPSAMBIX.

[TonoGHBIE PUTYPHI.

OxpyxHOCTB, KpyrT. LleHTp, Xopaa, nuamerp, paauyc. KacarenpHas k
OKPYHOCTH U €€ cBoicTBa. Jlyra okpyxHocTtH. Cexrop. LleHTpansHble 1
BIIMICAHHBIE YTJIbI.

VYron, BenuurHa yriaa. BepTukanbHble 1 CMEXKHBIE YTIIbL.

Tpeyronsuuk. CymMma yrioB TpeyrojbHuka. Meauana, OMCCEKTpuca U
BBICOTA TPEYIrOJIbHUKA. Bunpr TPEYrOJIbHUKOB. CaoiicTBa
paBHOOEAPEHHOTO TpeyrojabHuka. COOTHOILIEHUS MEXAYy CTOPOHAMH U
yriaMu NpSAMOYTOJIBHOTO TPEYroJibHUKA. [IpsSAMOYroyibHbIA TPEYroabHUK.
Teopema Ilucdaropa. Teopembl CHHYCOB U KOCHHYCOB. OKpY>KHOCTD,
ONMCAHHAs  OKOJIO  TpeyrojpHuKa. OKpYKHOCTb, BIIMCAaHHas B
TpeyroibHUK. [Ipru3Haku paBeHCTBa U OO0 TPEYTrOJIbHUKOB.
MHOroyrojapHuK: €ro BEpUIMHBL, CTOpPOHBI, jauaroHasn. Cymma
BHYTPEHHMX YTJIOB BBIIYKJIOIO MHOIOYTI'OJIbHUKA.

UeThIpEXyTroNbHUKH: MapajuiesorpaMM, NPSIMOYTOJIBHUK, pOMO, KBajpar,
Tpaneuus. [Ipu3Haku napamienorpamma, €ro CBOMCTBA.

28.

Pemienue 3a/la4 INTaHNMCTPHH, B TOM YHCJIC C JOKA3aTCIILCTBOM U
MHOTI'OBAPHUAHTHEIC

Tema

12. Crepeomerpusi

29.

[IpocTeiimme 3anaun crepeoMeTprn. Berunciienre miomanen
noBepxHocTel u oobemoB. Illap, chepa, nupamua, napauieenunes,
MpU3Ma, KOHYC, UUIIMH]IP.

30.

Paccrosinue oT TOUKH a0 HpHMOfI, OT TOYKH A0 IINIOCKOCTH, pAaCCTOAHHC
MCKAY IMPSMbIMU.

31.

Yron Mexay IpsSMBIMH, YTOJI MEKYy IPSIMOM U IIJIOCKOCTBIO, YTOJI MEXAY




IIJIOCKOCTAMM.

32. | ITocTpoeHue ceyeHN U HaXOXKACHNUE UX TJIOMIAICH.

3. KPUTEPUU OLHEHKHU

3agaun SK3aMEHALMOHHOTO TecTa (cM. o0paser ) pa3ouTtel Ha 2 rpymsl: B u C.

[TepBas rpymma 3amad (B1-B19) mo3Bomser oreHWTh 0a30BBIi yPOBCHD
3HaHUU IO MaTEeMaTHKeE. 3a7aur ATON TPYMIbI pa30UThI HA 3 YPOBHS CIOXKHOCTH.

Kaxxnas npaBunbsHO penienHas 3agada NeNe B1- B5 oinieHuBaercs B ABa 6aJuia.

Kaxnas npaBunbHO pemieHHast 3aaada NeNe B6- B15 onenuBaercs B Tpu
oaJa.

Kaxxnas npaBmibHO pemieHHas 3aga4a NeNe B16- B19 onenuBaercs B mecThb
0aJ10B.

[Tpu BeimonHenuu 3anay NeNe B1- B15 abutypuenty tpedyercss NpUMEHUTD
CBOM 3HAHUS B 3HAKOMOM CHUTyallMu. OTU 3aJladd COOTBETCTBYIOT MHUHUMYMY
COIEp’KaHMSI BCEX PA3JIEJIOB D3JIEMEHTApHOM MaTeMaTUKH CPEAHEH IIKOJIbI
(anreOpbl, TEOMETPUHN, MATEMATUYECKOTO aHaJIU3a U T.J. B MpeEJesax MporpaMMbl
MaTE€MaTUKHU CPETHEHN IIKOJIbI).

[Tpu pemenun 3amay NeNe B16- B19 abutypueHt nomkeH NPUMEHUTH CBOH
3HAHMS B U3MEHEHHOM CUTYallMH, UCIOJb3Ysl HABBIKM aHAJIN3a CTaHJAPTHBIX 3a]1a4y
pPa3IMUHBIX  pa3lieJIoOB d3JEMEHTapHOM MareMmaTuku (aireOpbl, TE€OMETpPUH,
MaTE€MaTUYeCKOro aHaliu3a W T.J. B Ipelaesax MporpaMMbl MAaTEMATHKU CpPEIHEN
IITKOJIBI ).

Bo BTOpoii rpymne — cambie cioxkubie 3a1aun (C1-C4). Dta rpynma 3aga4d
COCTOUT U3 3aJlaHUil TOBBIIIEHHOTO YPOBHSA CJIOXKHOCTU. Kaxnas mnpaBUIbHO
peuieHHas 3ana4a rpynmbl C olleHUBaeTCs B 1eBATH 0aJLJI0OB.

JIrobas 3amava HK3aMEHAIMOHHOTO TECTa CUMTAETCS PEMIEHHOW MPaBUIIBHO,
€ClIM TMPUBEIEH MPaBUIIbHBIN OTBET 3TOM 3a1aun. OTBETOM K KaKJO0M 3a/1aue TecTa
SIBJISICTCSI 11€JI0€ YHUCIIO WIIK KOHEYHAs JECATUYHAS APOOb.

4. CIIUCOK JIUTEPATYPbI
1. Anrebpa m Havanma maTemMaTuyeckoro anammsza. 10 kmacc. Y4eOHMK s
oOmreoOpa3zoBaTenbHbIX OpraHu3auuii (0a30BbI U yriryOneHHbI ypoBeHb) / AT
Mopakosuy, JI. O. lenumesa, JI. M. 3saBuu u n1p.— M.: MuemosuHna, 2014.
2. AnreOpa W Hadajlla MaremaThdyeckoro aHaimmza. 11 kmacc. Yd4eOHUMK Jjist
o0mreoOpazoBaTeNnbHbIX Opranu3anuii (0a30BbId U YrITyOJNeHHBINH ypoBeHb) / A.T.
Mopakosuy, JI. O. lenumena, JI. K. 3BaBu4 u 1p.— M.: Muemo3uHa, 2014.
3. AnreOpa W Havala MaremaTudeckoro aHamm3a. 10 kmacc. Y4eOHHK Is
o01reoOpa3oBaTenbHbIX Opranu3aiuii (0a30Bbii U yrayOaeHHBIN ypoBeHs) / FO. M.




Konsarun, M. B. Tkauéra, H. E. ®&énopora, M. U. [llabynnn— M.: [Ipocsemienue,
2016.

4. Anrebpa W Havanma mareMathdyeckoro anammza. 11 kmacc. YueOHHK namst
obmreoOpa3oBaTenbHBIX OpraHu3anuii (0a30BbIA U yriIyOJIeHHBIH ypoBeHB) /  lO.
M. Komsrun, M. B. TkauéBa, H. E. ®émopoa, M. N. IllaGbynun— M.:
[Ipocsemenune, 2017.

5. Anrebpa u Havana mareMatudeckoro aHammza. 10 kmacc. YueOHHK [yst
oO1reoOpa3oBareNbHBIX opranu3anuii (bazoBelii u yriyoneHHslt yposan) / C.M.
Huxonscxkui, M.K. IloramoB, H.H. Pemernukos, A.B. IlleBkmni— M.:
IIpocBenienue, 2014.

6. AnreOpa u Hayanma Maremaruueckoro asamuza. 11 kmacc. Y4eOHUK st
oOmreoOpa3zoBarenbHbIX opranu3anuii (bazoBeiit u yriny6nennsiii yposuu) / C.M.
Huxonbckuii, M.K. IloranmoB, H.H. PemernuxkoB, A.B. IlleBkun— M.:
[Ipocsemenue, 2014.

7. Teomerpus. 10 — 11 xnaccel. YueOHUK 11 001I€00pa3oBaTENBHBIX
opranmzanuid / JI.C. AtanacsH, B. ®@. byry3os, C. b. KanmomueB u np.— M.:
[Ipocsemenne, 2014.

8. 'eometpus. 7 — 9 ximaccel. YueOHUK 17151 0011e00pa3oBaTeIbHBIX OpraHu3auii /
JI.C. Artanacsh, B. ®@. byry3os, C. b. Kagomues u np.— M.: IIpocsemenue, 2014.
9. Marematuka abutypuertram. ['oroBumcs k EI'D Ha MOATOTOBUTENBHBIX Kypcax.
CoOopuuk 3amay. Yacte 1.(3-be u3NaHUE, JOMOJHEHHOE U HCIPABJICHHOE).
YyebHoe mocobue / noo obweii peoaxyueu B.B.JlebeneBa - M.: WU3narensckuii
nom 'OVYBIIO «I'VVY», 2016, 2017.

10. Maremartuka abutypuentam. ['oroBumcs k EI'D Ha mNOATOTOBHUTENBHBIX
kypcax. Coopnuk 3amad. Yacte 2.(4-0e u3ganue, TONOJIHEHHOE W UCIIPABICHHOE).
YuebHoe nocobue / noo obwetl pedaxyueti B.B.JlebeneBa - M.: M3znarenbckuii
nom 'OVYBIIO «I'YV¥», 2016, 2017.

11. MaTemaTuka aOUTypueHTaM: y4eOHO-MPAKTUYECKOE TOCOOUE JIJIsl MOATOTOBKH
K BHYTPEHHEMY BCTYIUTEIbHOMY HCIBITAHHIO IO MareMatuke / noo obuet
peoakyueti E.A.I'ybapesoit - M.: Uznarenbckuit 1om 'OYBIIO «I'YVY», 2017.



OBPA3EIl DK3BAMEHAIIMOHHOI'O TECTA 110 MATEMATHKE

Ne Ycnosus 3aoau

BL. | g peMoHTa KBapTuphl Kynuiau 43 pyinoHa o0oeB. CKoOJIbKO mMayek 000HHOTO
KJIesl Hy’)KHO KYTIHTb, €CJIHM OJ[HA MMayKa KJiesd paccuuTaHa Ha 8 pyJIoHOB?

B2. Haiinnre 32% ot yncaa 1000.

B3. | Pemmre ypasuenne 4(1—x)+3x=0.

B4. | permmre nepaserctBo 4(1— X) +3x < 0. B oTBeTe YKaXUTE HAMMEHBIIIEE LEI0C
pelieHue.

BS. | Haiimure mmomamp paBHOGEIPEHHOrO MPSIMOYTOIBHOTO TPEyroibHHKA (B cai?),
€CJIM JIJIMHA €ro KaTeTa paBHa 2 cM.

B6. | MPSIMOYTOJIHOM JIEKapTOBOM CHUCTEME 3aJlaHbl TOYKH A(—5; O) u D (1;8) :
Haninure nmuny orpeska AD .

BT | pemure ypasrenne (3—X)°(X+1) =0. B otBeTe YKa)HUTE HATYPATbHBIA KOPCHB.

B8 | pemmre nepaseHcTBo (3 — X)?(X+1) <0. B oTBeTe ykaxuTe HAMOOMIBIIEE LIETOC
peleHue.

B9.
Haiiaurte nmpousBeeHNUEe KOPHEH YpaBHCHUS ‘ZX2 + 47‘ —-49=0.

BI0- | permre ypasrenne 3* +32 =90,

BH- bormrre HepaBerctBo 3 + 32 > 90 . B oTBeTe yKaXUTE HAMMEHBIICE LIEI0C
peleHue.

B12. -1

o X
Haiigute o6nacte onpeneneHust GyHKIUN Y = (5—) . B oTBeTe ykaxure
—X

CyMMY BCeX II€JIbIX 3HAaUCHUN B HAWJEHHOM 00JIacTH.

B13. X2y
Bbrauciure 3Ha4eHUe BhIpakeHus ———— npu X = 2020, y=-2.

Jx) -y
B14. |
09,8
Beraucnure 09;¢ +1.
log, 2

B1S. CoOeperatenpHplii O0aHK B KOHIIE Kaxaoro roaa Hauucimsier 4,5% K cymme,
Haxoimeics Ha cuete. Ha ckombpko pyOneil yBennuuTcs mepBOHAYaIbHbINA BKIAT B
2000 py6. yepes 2 roga?

B16.

N3 nByX roponoB, pacCTOSTHUE MEXIy KOTOpbIMH 560 kM, OJHOBPEMEHHO
HaBCTpEUy APYT APYTY BbIeXalH JBa aBTOMOOMIs. CKOPOCTh IEPBOTO aBTOMOOMIIS
60 km/uac. Haitnute CKOpPOCTH BTOPOTO aBTOMOOWJIS, €CIIM M3BECTHO, YTO 4epe3
YeThIpe Yaca aBTOMOOMIN BCTPETATCS.




B17.

Haiinute cymmy kopHeii ypasnenus log, (X° +5xX + 3/5) —log,/21=0.

BI8. | Toukn A, B, C u D, pacronoKeHHbIe Ha OKPYKHOCTH C LEHTPOM B Touke O,
JenAT 3Ty OKpykHocTh Ha uethipe ayru AB, BC, CD u DA. I'paaychbie
BEJIMUUHBI DTHX JYI OTHOCSTCS COOTBETCTBeHHO kak  1:2:3:3. Haiiaure
BemmunHy yria AOC . OTtser gaiite B rpamycax.

B19. | Nuaronans ky6a pasua 13. HaiiauTe miommas ero moBepXHOCTH.

Cl. .

Pemure ypaBHenue SIn (X + Ej . (\/§-COSZX + \/§~S|n2X + th) =0.
B oTBeTe ykaxuTe KOJMYECTBO BCEX KOPHEH ATOTO ypaBHEHHUS Ha OTPE3Ke
V4
Sz, —1.
2
C2. 2-4"-33.2°+16<0;
Pemmre cucreMy HEPABEHCTB 4 y3 _ 3y2 ,
—2X".
5—X
B oTBeTe ykaxxure CymMmmMmy BCeX LEJbIX PEHICHUNA 3TOM CHCTEMBI.

C3. | Ha cropone AB paBnoGenpensoro tpeyroibinka ABC ¢ Bepnmmnoil B Touke B
BbiOpana Touka M Tak, uto AM :MB=5:1, N — cepequna BC . Ipsmass MN
niepecekaet npoonkenre cropoust AC B Touke D .

Hatigure mmomane tpeyroiasauka CND, ecam miomanes Tpeyroasnuka MBN
paBHa 1.
C4. | HaliguTe HauMeHbIICE 3HAYCHUE IapameTpa d, Opu KOTOPOM CHCTEMA

X+a_1sQ

X—2a UMEET €MHCTBEHHOE PEIICHHE.
log, (x* +a%) =1




