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I. CTpykTypa BCTYNHTEJILHOI0 HCIIBITAHUSA

Bpewmst BbITIOTHEHUS 3a1aHui - 235 MUHYT.

BcerynurenbHOe HCTIBITAHWE TI0 MATEMAaTHKE COCTOUT U3 JIBYX YacTeH, BKIFOYAFOIINX
19 3amanuii.

dopMma 3a1aHu:

-qacTth | comepxut 8 3amaHuil (3agaHus 1-8), B KOTOPBIX MpEIonaraeTcsi BIOOp
OJIHOTO MPABWJIBHOTO OTBETA U3 MATH MPEITI0KCHHBIX;

- 4acTh 2 coJepXuT 4 3amanus (3aganus 9-12), B KOTOPBIX MPEAIOoaraeTcs BbIOOP
OJIHOTO TIPaBUJILHOTO OTBETA M3 MATH MPEIJIOKCHHBIX M 7 3amaHuil (3amanus 13-19) c
pa3BEepHYTHIM OTBETOM (TOJHAs 3alHUCh PEIICHHS ¢ OOOCHOBAaHWEM BBITIOJHEHHBIX
NEeUCTBUIN).

IlIxana onieHUBaHUS:

3amanus 1-12 - 1 Oam;

3amanus 13, 14, 15 - 2 6aia;

3amanus 16,17 - 3 daiuia;

3aganue 18, 19 - 4 Gaia.

[Ikxana nmepeBoja MEPBUIHOTO OajlIa B CTOOAIIBHYIO CUCTEMY:

Heppusanetit | | 4 | 5 | 31 4|5 |6 |7|8|9|10|1112|13]14|15]|16
Oasn
T y
oo | 0|5 |9 |14)18|23|27|33|39|45 50|56 6268707274
IepBuYHbBIii 1 3
17 | 18 20 (21 |22 | 23 |24 | 25| 26 | 27 | 28 | 29 31| 32
oasn 9 0
Tecrosuiii | 75| 76|18 1 g5 | g4 | 86 | 88 |90 | 92 | 94 | 96 |98 | 99 | 10| 19| 100
oamn 0 0 0

OO61iee KoMUECTBO 0AJIOB 32 BBIMOJTHEHHUE 33JIaHUN BCTYMUTEIHLHOTO UCIIBITAHUS -
100 Ganos.
MuHuMaIbHBINA TOPOT, HEOOXOAMMBIN JJIsI yU4aCTHsl B KOHKYpCe - 27 OaioB.

Il. Conep:xanmue nmporpamMmmsl

Pa3zoen 1. Ocnosnbie mamemamuueckue nOHAMUA U (Paxkmol

Apudmeruka, anredpa u Hayana anHanu3a. Hatypanpaele umcna (N). [Ipocteie u
coctaBHbIe yncia. [lenurens, kpatHoe. Hanbombimii 00wl AemuTenb, HAMMEHbIIIee o0Iee
KpaTHOE.

[Tpu3naku genumocTH Ha 2, 3, 5, 9, 10.

Lenwie uncna (Z). Parmonanpabie yncina (Q), UX CI0KEHUE, BEIYUTAHUE, YMHOKCHUE
u genexHue. CpaBHeHue pauuoHanbHbIX uuncen. JleiictBurenbusie uuncna (K), ux
MpeACTaBICHUE B BUJIE IECITUUHBIX APOOEH.

N3o0Opaxenne uyucen Ha npsaMoid. Moaynb JOEWCTBUTEIBHOTO YHCIA, €T0
reOMETPUYECKUN CMBICI.

Uucnossle BbIpakeHUs. Bblpaxenus ¢ nepeMeHHbIMU. POpMysbl COKPAIEHHOI'O
YMHOXEHUS.



CreneHb ¢ HATYpaJIbHBIM U PAallMOHANBHBIM MTOKa3zaTeaeM. ApuMeTHUeCKHil KOpeHb.

Jlorapudmsl, X CBOMCTBA.

OaHOYJIEH M MHOTOYJICH.

MHuorousneH ¢ ogHoi mepemeHHOU. KopeHb MHOroWieHa Ha IMpUMepe KBaJApaTHOTO
Tpex4JieHa.

[Tonstue Gyukiuu. Croco6sl 3ananus Gynkuuu. O6nacte onpenenenus. MHOXECTBO
3HaYEHUHN QyHKIUH.

I'paduk ¢pynkuun. Bospacranue u yObiBaHue (yHKIHMH; MEPUOTUIHOCTH, YETHOCTD,
HEYETHOCTb.

JloctatouHoe yciioBue Bo3pactaHus (yObIBaHMs) QYHKIIMHM Ha poMexyTke. [loHsaTue
skctpemyMa ¢yukiuu. HeoOxonumoe ycnoBue skctpemyMa ¢yHkiuu (Teopema depma).
JloctatouHoe ycioBue dKcTpemyma. Hanbosnbiiee 1 HauMeHblllee 3HauYeHUe (QYHKIMHU Ha
POMEXKYTKE.

OrnpeneneHne 1 OCHOBHBIE CBOMCTBA (DYHKITHH:

JlunenHoM,

KBaJpaTHYHON y = ax? + bx =,

cTerneHHo y = ax"” (N - HaTypalbHOE YUCIIO0), Y = K / X,

nmokasarejpHOi y = a*, a > O,

norapu(pMUIecKor, TpUroHOMeTpuYecKuX pyHKImi (y = Sin x, y = COS X; y = tg X, y = Ctg
X), apEMETHIECKOT0 KOPHSA y = VX .

Vpasnenue. Kopuu ypaBuenus. [IoHsiTHEe 0 paBHOCHIIBHBIX YPaBHEHUSIX.

HepasenctBa. Pemenus HepaBeHcTBa. [IoHATHE 0 paBHOCHIIBHBIX HEPABEHCTBAX.

Cucrema ypaBHEHUN U HEPABEHCTB. PellleHns cucTeMsl.

Apudmerndeckas ¥ reoMeTpuueckas mporpeccur. PopMyna n-ro WieHa U CyMMBI
MIEPBBIX I WICHOB apupMeTHIECKOi mporpeccun. @opmMyria n-ro 4ieHa u CyMMBI IEPBBIX 1T
YJIEHOB F€OMETPUYECKON MPOrPECCHH.

CuHHYyC ¥ KOCHHYC CyMMBI M Pa3HOCTH JIBYX apryMeHTOB ((popmyb).

[TpeoGpa3oBanue B mpousBeAeHHE CyMM sin anb(a +/- sin Oerra; cos aibda +/- COS
oerTa.

Onpenenenue npon3BogHoi. Ee ¢puznuecknii 1 reoMeTpu4ecKuii CMBbICI.

[TpousBoHbIE QYHKITHIL:

y=sinx;y=cosx; y=tgx;y=a*;y=ax"(m- ueiaoe uncuo); y = In x

I'eomerpus. IIpsimas, myd, OTpe30K, JoMaHasi; JJIMHA OTpe3Ka. YTOoJI, BEIUYMHA YIJIa.
BeprukanbHbie u cmexHbIe yriibl. OKpYKHOCTb, KpyT. IlapannensHbie npsMele.

[Tpumeps! mpeobpazoBanus ¢puryp, Buasl cumMMmerpun. [IpeoGpa3oBanus nmogodus u
€ro CBOMCTBA.

Bexkropsl. Onepanun HaJl BEKTOpAMHU.

MHOroyrojbpHUK, €r0 BEpPLUINHBI, CTOPOHBI, AMArOHAJIH.

Tpeyronsauk. Ero wmenmana, Ouccekrpuca, BbICOTa. BuIpl TpeyroibHUKOB.
COOTHOIIEHNS MEK1y CTOPOHAMH U YTJIaMU IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.

YeThIpexyrolbHUK: MapajjieorpaMM, IpSIMOYTOJIbHUK, poMO, KBaJpaT, Tpanemus.

OxkpyxHocTb U Kpyr. LleHTp, Xopaa, ntuameTp, paauyc, KacaTenbHas K OKPYKHOCTH.
Jyra okpyskHocTH. CeKTOp.

L{eHTpanbHBIE U BIINCAHHBIC YIJIBI.



@opmynbl IIIOWAAN: TPEYroJbHUKA, MPSIMOYTOJbHUKA, MapajuieorpamMmma, pomoa,
KBaJparta, TpaneLuuH.

JInuHa OKpYXHOCTH W JUIMHA AYTM OKpYXHOCTH. Paamannas mepa yrna. [lmomanp
Kpyra v Iionjajp CeKTopa.

[Togo6ue. [Tono6ubIe Purypsl. OTHOIICHUE TUTIOIAACH MTOTOOHBIX QUTYP.

IInockocts. ITapamienpHble U IEPECEKAIOIMECS TIIIOCKOCTH.

[TapanienbHOCTh IPSIMOI U TUIOCKOCTH.

Yros npsiMoii ¢ IOCKOCTHIO. [IepreHaAnKysap K IIOCKOCTH.

JByrpanHbie yribl. JIMHEHHBIN yroJl IBYTPaHHOrO yriia. lleprneHauKyaspHOCTh IBYX
IIJIOCKOCTEN.

MHuororpansuku. 1x BepmuHel, rpanu, quaroHand. [Ipsmas u HakiIOHHas NPU3MBL,
nupamusl. [IpaBriibHas npu3Ma u npaBwibHas nupamuaa. [lapamienenunenpl, UX BUIBL.

durypsl BpallleHus: TUWIMHAP, KOHYC, cdepa, map. Llentp, nuametp, paauyc chepsl u
mapa. [lnockocTs, KacaTenbHas K cdepe.

dopMyna mIoaal MOBEPXHOCTH U 00beMa MPU3MBI.

dopmyna MmIoIaIu MOBEPXHOCTH U 00bEMa MUPAMUJIBI.

dopMmyra mIomaau MOBEPXHOCTU U 00beMa IUIUHAPA.

dopmyna Ionaau NOBEPXHOCTH U 00beMa KOHYca.

®opmyna odbema 1mapa.

dopmyna romaau chepsl.

Paszoen 2. OcnosHuvle hopmynsi u meopemoi

Anre0pa u Hauana aHaIMu3a

CsoiictBa ¢ynkimu y = kX + b u ee rpaduk.

CaoiicTBa (hyHKIMU Y = K / X U ee TpaduK,

CaoiicTa QpyHKIUH y = ax? + bx = ¢ u ee rpaduk.

CBoiicTBa KOpHEI KBaJIpaTHOTO TPEXWIEHA Ha TUHEHHbBIE MHOKUTEIH.

CBoiicTBa YMCIIOBBIX HEPABEHCTB.

Jlorapudm npousBeeH s, CTETIEHH, YACTHOTO.

Omnpenenenue U CBONCTBAa PYHKIUK Y = SIN X, y = COS X U UX rpaduKy.

Onpenenenue u cBoMcTBa QYHKINU y = tg X U ee rpaduk.

Omnpenenenue u cBoicTBa GYHKIUU y = Clg X U ee rpaduk.

Pemenue ypaBHeHuit Buja sin X =a, cos X =a, tg x = a.

@opMyIbl IPUBEICHHUS.

3aBUCHUMOCTH MEX]y TPUTOHOMETPUUYECKMMH (QYHKIMSIMH OJHOTO U TOTO XKe
aprymeHTa.

Tpuronomerpuueckue GpyHKIUU ABOWHOTO apryMeHTa.

[Tpou3BogHas cymMa IBYX (YHKIIHM.

I'eomeTpus

CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.
CBoiicTBa TOYEK, paBHOYIaJIECHHHBIX OT KOHIIOB OTpE3Ka.
[Tpu3Haku napanaenbHOCTH MPSIMBIX.



Cymma yriioB TpeyroiabHuka. CyMmma BHEIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

[Tpu3Haku napaenorpaMma, ero CBONCTBa.
OKpy’KHOCTB, OIMCAaHHAS] OKOJIO TPEYT'OJIbHUKA.
OKpYKHOCTB, BIMCaHHAs B TPEYT OJIbHUK.
KacarenbHast K OKpY>KHOCTH U €€ CBOICTBA.
Benuunna yria, BIUCaHHOTO B OKPYKHOCTb.
[Tpu3naku nmogoOust TpeyrojabHUKA.

Teopema [Tudaropa.
@opmyJIbl IIIOMIAJIEN TapajIeorpaMma, TPEYroJbHUKA, TPATICHHH.

dopmyiia pacCTOSIHUSA MEXAY ABYMsI TOUKaAMHU IUIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

[Ipu3Hak napauieaTbHOCTH MPSMOM U IIIOCKOCTH.

[Ipu3HaK nmapamiebHOCTH INIOCKOCTEN.

TeopeMa neprneHANKYIIPHOCTH MPAMOM U TTIOCKOCTH.
[lepneHIUKYISPHOCTH ABYX IJIOCKOCTEN.

Teopembl 0 mapaJIEIbHOCTU U MEPIEHIUKYISIPHOCTH MIOCKOCTEM.
Teopema 0 Tpex MepreHIuKyIIIpax.

I1l. Pexomenayemblii 6udmorpapuyecKkuii CiucoK

1. Maremaruka: anre6pa " Ha4dYaJla MaTCMAaTUYCCKOI'O0 aHaJIn3a, rcOMCTpPHUA. Anre6pa 151

Hayaia MATEMATHUYECKOTO aHaju3a. 10-11 KJIACCHI. YuyeOHUK

o01eo0pa3oBaTeIbHBIX Opranu3anuii (6a3oBeiii ypoBens). B 2 4. U.1, U.2 / AT.
Mopnakosuy, I1. B. Cemenos. — 5-e uzn., nepepad. — MockBa: Maemo3una, 2017. —
448 c.

I'eomerpust 10-11: yue6. nns oOmeoOpa3zoBat. yupexaeHui: 0a30BbIi U mpoduil.
ypoBuu / JI. C. Aranacss, B. ®@. Byry3os, C. b. Kagomiies u ap. — 17-e u3a. — Mocksa:
[Ipocsemenue, 2008. - 255 c.

Martematuka. [Tonroroska k EI'2-2016. IIpodunbHbiii ypoBeHb. 40 TpeHUPOBOUHBIX
BapuaHTOB 1o jaemoBepcuu Ha 2016 roxa: yueOHO-Meroamueckoe mocobue / Ilox
penaxiueit ®. @. Jlvicenko, C. F0. Kanmabyxosa. — PocroB-Ha-/{ony, 2015. — 352 c.

IV. IlpumepHbIii TECT IO MATEMATHKE

Yacts 1
1. YacTHOe OT AeneHus ABYX MOJOKUTEIBHBIX YKcel paBHO 16, a mpousBeaenue - 144.

Haiinure >t uncina.
a) 48u3;0)12u8;B)16u6;1)36u4; 1) 126 u 6.

2. Haiinute 3Hauenus Belpaxenus 2,5 x° - 5x% + 4, ecu x = -2.
a) 4, 0) -36; B) 36; r) -20; 1) IpyToil OTBET.

3. Pewmmurts HEPaBEHCTBO =2 < 0 1 yKa3aTh HAMMEHbIIIEE LIET0E X, yOBIETBOPSIONICe

eMmy.
a) -5; 6)5; B) -4; r)0; 1) APYTOi OTBET.



4. HaiinuTe HauOOJIbIIEE HATYPAILHOE PEIICHHE HEpaBeHCTRA X2 <81,
a)9;0) 10; B) 0; 1) 8; 1) npyroii OTBeET.

5. Kakas u3 Touek yucioBOi MpsIMON HAXOAUTCS Jaiblie OT TOUKu X=07?
a)x =-5; 0)x = -3v/2; B)x = 2+/3; r)x = -3,01; 1) Apyroii OTBeT.

6. HaiiguTe TOuKy nepecedeHus npssMon y = -3x + 6 ¢ ocbro Ox
a) (6;0); 0)(2;0); B) (0;2); r) (-2;0); 1) ApyTroil  OTBET.

7. YKaxuTe TOUKY, HpHHAIeKaNyIo rpahuky QyHKImM y = 3x2 -2,
a)(-2;7); 0)(0;-3); B)(1;1); r) (3;0); 1) APYrOil  OTBET.

8. Haiigure uncno x, ecau 30% uncna x paBHO 27.
a) 100; 6)9; B) 81; r) 90; Il) IpyrOl  OTBET.

Yacrs 2
9. JBoe pabouux, paboTas BMeCTe MOTYT BBIOJIHHUTH paboTy 3a 20 nHel. 3a CKOIbKO THEH
BBINIOJIHWI ObI pabOTy MepBbIi paboumii, eciu OH AODKEH padoTaTh Ha 9 nHel Oomblie,
YeM BTOPOMU.
a) 45 nueit; 0) 36 nueit; B) 14,5 nueit; v) 15 nHei; a) npyroii oTBeT.

10. Haiitu npoun3BeieHre KOPHEH KBaIpaTHOTO ypaBHeHus 7x% -15x-3=0.
a) -3;06) -3/7; B) 15; 1) 17/7; 0) npyroi oTBeT.

11. B npsiMoyrojibHOM TPEyTrOJbHUKE TUIIOTEHY3a paBHa 5, a KATeThl OTHOCATCS Kak 3:4.
HaiiTu nomaas TpeyroabHHKA.
a) 24, 6)15; B) 6; r) 12; 1) IpyTOi OTBET.

12. Haiitu miomaapr MoJHON MOBEPXHOCTH KyOa, TUaroHaab KOTOPOTO paBHa 211/3 .
a) 48; 6)12; B) 144; r) 24; 1) IpyTOii OTBET.

IIpu 3anucu pemenuii u 0TBeTOB Ua 3aganus 13-19 3anummuTe cHavyaia HOMep
BBIIIOJIHAIEMOI'0 32JaHH, 4 3aTeM M0JIHOe 000CHOBAHHOE pPellIecHHe U OTBeT.

13. a) Pemute ypaBHeHue 2C0S2X + 4 cos—x)+1=0

0) YkaxuTe KOPHHU 3TOTO ypaBHEHUS, IPUHAICKAIIUE OTPE3KY 3Z; 377]
2

14. B npaBumnbHO# TpeyronabHoil npuzme ABCA1B1C1 cTopons! ocHoBaHus paBHbI 16,
60KkoBbIe peOpa paBHbI 11.
a) JlokaxxuTe, 4TO CeYCHHME MPHU3MBI IIOCKOCThIO, Tpoxoasmeii yepe3 A1, B1 u
cepenunny pedpa BC, sBnsiercs Tpaneuunei.
6) HaiiguTe ruomans ceueHus: MPU3MBI IIIOCKOCTHIO, MPOXOSIIECH Yepe3 BEPIIHHEI



A1 u B1 u cepenuny pedpa BC.

15. PemmTte HEPaBEHCTBO

26 2041 5 .
+ + <
21—3 20—2 4 —5-2'+6

16. Jan tpeyromsauk ABC co croporamu AB =5, BC =9 u AC = 10.
a) JlokaxuTe, 9TO MpsiMasi, MPOXOIAIIas Yepe3 TOUKY MepeceueHus] MeIuaH U LEHTP
BIMICAaHHON OKPY)XKHOCTH, MapajuiensHa cropone BC.

0) Haitnure muny 6uccexktpuchl Tpeyronbarka ABC, npoBeieHHON U3 BEpUIMHBI
A.

17. 15 auBaps rmiaHUpyeTCs B3ATh KpeAuT B OaHke Ha 19 MecsiieB. Y ciaoBus ero Bo3Bparta
TaKOBBI:
* 1-To Ynca KaXIOTO Mecsia JOJT BO3pacTaeT Ha % MO CpaBHEHHIO ¢ KOHIIOM
MPEABLIYIIETO MeCsIIIa,;
* €0 2-10 110 14-¢ yncao Kaka0oro Mecsaiia HeoOX0IUMO BEIIIIATHTE YacTh JOJITa;
* 15-ro yucna KaxkJ10ro MecsIa J0IT JOJHKEH ObITh Ha OJIHY U TY )K€ CYMMY MEHBbIIIe
noyra Ha 15-e yncna npepIaymero Mecsma.
N3BecTHO, uTO 00I11asi CyMMa BBITUIAT MOCJIE MTOJIHOTO ToranieHus kpeaura Ha 30% Oomblie
CYMMBI, B35TOM B Kpeaut. Haiiaure r.

18. HaiiguTe Bce 3HaUEHUS a, TPH KAKIOM U3 KOTOPHIX YpaBHEHUE
|x? - 2x - 3| - 2a = [x2 - a| -1 ©UMeeT POBHO TPHU PA3INYHBIX KOPHS.

19.  Bce uiieHBl KOHEYHOH TOCJIENOBATEIBHOCTU SIBJISIIOTCS HATYpPaJIbHBIMH YHCIIAMH.
Kasxiplii 4iieH 3ToH Mocae10BaTeIbHOCTH, HAUYWHAsI CO BTOPOTO, JINOO B 7 pa3 60bIe, 1100
B 7 pa3 meHblie npeapiaymiero. CyMma BceX 4iIEHOB IMocieioBaTeIbHOCTH paBHa 1905.

a) MoeT i1 oCIIeI0BATENbHOCTh COCTOSITh U3 ABYX YJICHOB?

6) MoXeT 71 MoCe10BaTeIbHOCTh COCTOSITh U3 TPEX YWICHOB?

B) Kaxkoe HaubombI1ee KOIMUECTBO YIEHOB MOXKET ObITh B I1OCIEA0BATEIBHOCTH?



V. OTBeThI HA IPUMEPHBII TECT M0 MATEMATHKE

Kiarou k 3agauusam 1-12

1. a)
2.0)
3.B)
4.71)
5. a)
6. 6)
7.B)
8.1)
9.0)
10. 6)
11. B)
12. 1)

OtrBernl K 3aganuam 13-19

13. a) nk, k € Z,; -4 2mn,n € Z; —3_n+ 2mm, m € Z;
4 4

T
0) T;Zn; 3n

14.6) arctg>

2
15.(1;2] v [z, +00)

2
16.6) 11
17. 1 munuon pyonei

3+y/2

18.3—V2<a<1616<a<2;2<a<> =
2

19. a) Her; 0) HeT; B) 3.




