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MNOACHUTEJBHASA 3AIINCKA

DK3aMe€H NpOBOAUTCS B MNHMCbMeHHO ¢opme. [IpoaoKUTENBHOCTD
AK3aMeHa cocTaBiigeT 3 yaca 55 munyT (235 MmunyT).

DK3aMeH NMPOXOAUT B AMCTAHIMOHHOM dopMme.

Kaxnplii 3 BapuaHTOB SK3aMEHALIMOHHON pabOThI COCTOUT U3 3 YacTel.

Yacre 1 cCoOIEpXUT YEThIpE TECTOBBIX 3aJaHUsl C BBIOOPOM OTBETA,
HaIllpaBJICHHBIX HA TMPOBEPKY OCHOBHBIX BBIYMCIHUTEIBHBIX HABBIKOB C
IPUMEHEHUEM CBOICTB 3JIEMEHTapHbIX (QYHKUIUN U 6a30BBIX (OPMYJI IIKOIBHOIO
Kypca MaTeMaTHKHU.

Yacrb 2 COAECPKUT IIECTh TECTOBBIX 3aJaHUKM C 3alMCBIO OTBETA. OJTO
3aJaHusl Ha TNpeoOpa3oBaHHE anreOpanyecKux BBIPAXKEHUN, TEKCTOBBIE 3ajay,
3a1a4d N0 IUIAHUMETPUHA M CTEPEOMETpPUH, 3aJaYd HA HMCCIEAOBAHUE CBOMCTB
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON. BBINOMHUB 3a1aHKEe, aOUTYpPUEHT 3al1ChIBAET
OTBET (1I€JI0€ YUCIIO WM KOHEUHYIO AECATUYHYIO IPOOb.

YacTb 3 CONEPXKUT TPU 3aJaHUs TOBBIIMIEHHOW clI0XKHOCTU. Ha mpoBepky
JOJKHO OBITh MPECTaBICHO MOJIHOE, MOAPOOHOE U 0OOCHOBAHHOE PELICHUE ITHX
3aJaHUIl.

Ha sk3ameHe no mareMaTuke NOCTYNAaroui B BhICIIEe yueOHOE 3aBe/IeHUE
JIOJIKEH TIOKa3aTh:

1. Yetkoe 3HaHWME  MaTeMaTUYECKUX  TMOHATHH, GOpMYylT U TEOpeM,
MIPEYCMOTPEHHBIX IPOTPAMMOHM.

2. YMEHHE TOYHO W CXAaTO BBIpAXKAaThb MATEMAaTUYECKYI0 MBICIh B MHUCHMEHHOM
W3JIOKEHNUH C UCTIOJIb30BAHUEM COOTBETCTBYIOIIEH CUMBOIUKH.

3. YBepeHHOe  BIaJCHHE  MaTeMaTHYECKMMHM  3HAHUSIMU U HaBbIKaMH,

IIPEAYCMOTPEHHBIMH IIPOTPAMMOM, TPUMEHHUTENBHO K PELIEHUIO 3a1a4.



KPUTEPUU OLIEHKHA

MaxkcumanbHas oleHka 3a dxk3ame — 100 6auioB.

BaJ'IJ'IBI, Ha6paHHI>I€ 3.61/ITypI/IeHTOM 3a YCIICHIHO BBIIIOJJHCHHBIC 3aJlaHUA,

CYMMHPYIOTCS.
Homepa Tun 3aganus MakcumMajabHOe Bo3Mo:kHO€E BLICTABJIEHHE
3aaHui KOJHUYECTBO 0aJi1a MpU YaCTUYHOM

0aJ1J10B 32 BBINIOJIHCHUH 3aJaHUA
KaxIoe
3aJaHue
Yacmo 1
1-4 3amanust ¢ BbIOOpOM | 4 He npemycmoTrpeno
OJTHOTO BEPHOTO
OTBETa
Yacmo 2
5-10 3agaHus C 3amuchlio | 8 He npenycmotpeno
OTBETA
Yacmo 3

11 YpaBHeHUE 12 Apudmernueckas ommodOKka —
8 0aJIoB; JJOTHYEeCKas
omunOka — 4 Oaju1a; 3ajaya He
pemeHa - 0 6asIoB.

12 3agaua mo | 12 Apudmernueckas ommoOKa —

CTEpPEOMETPUH 8 0asIoB; IoruYecKas
omnoOKa — 4 Oana; 3aj1aya He
pemieHa - (0 0anos.

13 3amaua ¢ mapameTpom | 12 Apudmernueckas omuoOKa —
8 0aJIoB; JIOTHYeCcKast
ommnoOka — 4 Oaju1a; 3aja4ya HE
periena - 0 6anioB.

AOGuTypueHT, HaOpaBLIUK MO UTOTaM 3K3aMeHa KOJIMYECTBO 0alsIoB, KOTOPOE
HUKE MHUHUMAaJbHBIX OAaJlJIOB, YCTAHOBJIICHHBIX YHHMBEPCUTETOM, CUMUTAETCA HE

CAaBIINM BCTYIIUTCIIBHOC UCIIBITAHUC U BBIOBIBAET U3 y4aCTHuA B KOHKYPCC.



IHPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUA

Apudmertuka. Ajaredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIN3A

1. Harypansubie uucna. I[Ipoctbie u cocTaBHble uucina. [leauTenb, KpaTHOE.
HawnGonpmuit 00muii nenmurens. HanMenbiee o0miee KpaTHOE.

2. Ilpuznaku nemumocTH Ha 2, 3, 5, 9, 10.

3. Lensie uncna. ParmonansHble Yucia, UX CIOXKEHUE, BBIMUTAHUE, YMHOXKEHHUE,
nenenre. CpaBHEHUE PALIMOHATIBHBIX YHCEIL.

4. JleictButenbHble uncina. VX npeacTaBieHue B BUIE NECITUUHBIX TPOOEH.

5. M3o0paxkeHne uMcenl Ha KOOPAWMHATHOW (YMUCIIOBOM) mipsMoi. Monynib
JIEUCTBUTEIBLHOTO YHCIIA, €F0 TEOMETPUUECKUN CMBICII.

6. UucnoBele BbIpaKeHUA. BpipaxkeHus ¢ nepeMeHHbIMH. DopMyJbl

COKpPAIIEHHOT'O0 YMHOKEHHSI.

7. OgHOYJIEHBI U MHOTOUJICHBI.

8. MHorowieHsl ¢ 0JiHOM nepeMeHHoN. KopHr MHOTOUYJIEHOB BTOPOM CTENEHHU.

9. Crenenn ¢ HaTypaJdbHBIM M PAIIMOHATILHBIM TOKa3aTesieM. ApupMEeTHISCKHMA
KOpPEHb HaTYpaJbHON CTEIICHHU.

10.Jlorapudmbl U X CBOMCTBA.

11.Tlonarue ¢ynkuuu. CrnocoOwl 3amanus QyHkuuu. OO0JACTh ONpeeeHuUs.
O6unactpb 3HaueHn. OyHKIIMA, 0OpaTHAs JaHHOMU.

12.Tpadpux ¢ynkuunu. Bozpacranue um yObiBanue ¢yHkuuu. [lepuoandHoCTs,
YETHOCTh, HEYETHOCTD.

13.OnpeneneHue W OCHOBHBIE CBOMCTBAa (PYHKIMI: JTUHEHHOU, KBaJpaTUYHOU
y =ax?+ bx + ¢, crenennoii y=ax", y=Kk/X, nokasarensHoii y=a* a>0,
Jorapu(pMHUECKON, TPUTOHOMETpHUECKUX GyHkmuid (Y =SIiNX, Y = COS X,
y = tg X), apuMeTHUECKOTO KBaAPATHOTO KOPHS ¥ = /x.

14.  Vpapuenus. Kopuu ypaBHeHus. [IoHATHE O paBHOCUIIBHBIX YPABHEHUSIX.

15.HepaBeHnctsa. Pemienue HepaBeHCTB. [IoHATHE O paBHOCUIILHBIX HEPABEHCTBAX.

16.Cuctembl ypaBHeHHM u HepaBeHCTB. Pemienue cucrem. Ilonsitue o

PaBHOCWIBHBIX CHCTEMAaX YPAaBHEHUN U HEPABEHCTB.



17. Apupmernueckass u reomerpuueckas nporpeccu. @opmynsl N-Tro wieHa U
CYMMBI IIEPBBIX N WwieHOB apupMeTuiecko nporpeccun. ®opmyssl N-To YieHa
Y CYMMBI IIEPBBIX N YIEHOB F€OMETPUUYECKOM MPOTrPECCUH.

18.3aBucuMOCTH MEXAy TPUTOHOMETPUUYECKUMHU (QYHKIIUSIMHU OJTHOTO U TOTO K€
apryMeHTa.

19. ®opmynbl mpUBEICHUS.

20. Dopmybl ABOWHOTO apryMEHTa.

21.PenieHne TpUrOHOMETPUYECKUX YPABHEHUH.

22.CuHyc 1 KOCUHYC CYyMMBI M Pa3HOCTH JIBYX apryMeHTOB ((OpMyIIbI).

23. Dopmysl MpeodpazoBaHus CyMM BUa sin X + Sin'Yy, Sin X —sin 'y, Cos X + €S Y,
COS X — COS Y B IPOU3BEICHHE.

24.Omnpenenenne mpousBogHou. Ee dusnueckuit U reoMeTpUUYECKUd CMBICI.
[TpaBmiia HaXOXXJIEHUS MPOU3BOJHON CyMMBI, NMPOU3BEACHUS, KOMIIO3UIIUU
GbyHKIHA.

25.  TlpowmsBomnbie GpyHKIMI Y = X",y =sSin X,y =CcoS X,y =tgx,y=a*,

26. JlocrarouHoe ycioBue Bo3pacTaHus (yObIBaHHs) (QYHKIIMH Ha TIPOMEKYTKE.
[lonsitue »skcrpemyma ¢yHkuud. Heobxogumoe ycinoBue 3KCTpeMyma
¢ynkun. JlocratouHoe ycinoBue skctpemyMma. HanOosnbliee v HauMeHbIlee

3HaueHUS (PYHKIIUU Ha TPOMEKYTKE.

I'eomerpusn

1. Ilpsimas, 5yd, OTpe3OK, JOMaHas; AJUHA OTpe3Ka. YToJ, BeJIMYMHA Yria.
BeprukaibHble U cMexHbIe yTibl. [lapanienbHbie npsMble.

2. CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIHHUKA.

3. Cymma yrioB TpeyrosbHuka. CymMma BHYTPEHHUX YIJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA.
4. PaBeHCTBO TpeyrojabHUKOB. [IpU3HaKu paBeHCTBA TPEYTOJbHUKOB.

5. IlogoOue TpeyroJbHUKOB, KOIPPUIMEHT NO0A00MS, NpPU3HAKKA MOA00US
TPEYroJIbHUKOB, CBOMCTBO OTHOLIEHUS IJIOIIACH MOAOOHBIX TPEYTOIbHUKOB.

6. Cummetpusi: oceBas u LieHTpajgbHass. CBOMCTBA CUMMETPHH.



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.
20.

21.

22,
23.
24,
25.

BekTopel. Onepannu HaJ BEKTOpaMHu.

MHOroyroyibHuK, €ro BEpLUIMHbI, CTOPOHBI, TUATOHAJIH.

TpeyronbHuk. Ero menmana, GuccekTpuca, BbICOTa. BUIBI TpeyroJbHUKOB.
CoOoTHOLIEHUSI MEX]Ty CTOPOHAMH MPSIMOYTOJIBHOTO TPEYroJibHUKA. Teopema
[Tudaropa.

YeThIpeXyrojJbHUKN: MapajyieorpaMM, MpsIMOYTOJIBHUK, poMO, KBajpar,
Tparenms U uX CBOMCTBA.

OxpyxHocte U kpyr. Llentp, xopnma, mmamerp, pamuyc. KacarenbHas k
okpyxHOCTH. [{yra okpyxxHoctu. Cektop. LleHTpanbHble 1 BOUCAHHBIE YIJIBI.
BriucaHHbIE B OKPYKHOCTB Y OTIMCAHHBIE BOKPYT OKPYKHOCTH TPEYTOJIbHUKH U
YEeTBIPEXYTOJIbHUKH.

@opMyJbl IUIOIIANNA: TPEYTOJbHUKA, IMPAMOYTOJBHHKA, IMAapaJIEIorpaMma,
pomOa, KBajpara, Tpaneuuu.

JIniHa OKpY>KHOCTH W JJIMHA JYyTM OKPYKHOCTH. Paauannas mepa yria.
[Inomans Kpyra U miIomaas CEKTopa.

IInockocts. [TapannensHblie ¥ iEpeceKaronuecs INIOCKOCTH.

[TapannenbHOCTh IPSAMOM U IFIOCKOCTH.

Yroa Mexay npsamMon U ImrocKocTero. [lepnenaukynsap k miockoctu. [IprusHak
NIEPIIECHINUKYJIAPHOCTH NPSAMOU U INIOCKOCTH.

JIByrpanusie yribl. JInHEWHBINM yroa AByrpaHHoro yria. [lepneHaukynsspHoCTh
JIBYX TJIOCKOCTEM.

MHuororpannuku. VX BepuinHsbl, pedpa, rpaHu, IMaroHaiH.

[Ipsimas n HakIOHHAA NpU3Ma; nupamuaa. [IpaBunbHas nprusMa U NpaBUIIbHAS
nupamuaa. [Tapamienenumnensl, UX BUIBL.

Tena BpaieHus:: UWIMHIP, KOHYC, cdepa, map. LleHtp, auamerp, paauyc
cdepsl u mapa. [ImockocTs, kKacaTenbpHas K chepe.

dopmyra miIomaal MOBEPXHOCTH U 00beMa Mapaiesenumnesa.

dopMyJIbl TUIOHIAAN TOBEPXHOCTU U 00bEMa MPU3MBI.

dopmyIibl UIONIAIM TOBEPXHOCTH U 00beMa TUPAMU/IBL.

dopMyIIbl TUIOMAAM TOBEPXHOCTH U 00beMa KOHYCA.



26. ®opmynsl oObema mapa.
27. ®opmysl ionaau chepsl.

28. ®opMyIIbI IO ITOBEPXHOCTU U 00BhEMa ITUITUHIPA.

IK3AMEHYIOWUIICA 00NIIHICEH YMEMb:

1. ITpousBoauTh apupMeTUYECKHe NEHCTBUS HAJ YUCIaMU, 3aJaHHBIMUA B BUJIE
JNECATUYHBIX U OOBIKHOBEHHBIX IpO0€H; ¢ TpeOyeMON TOYHOCTBIO OKPYIJIATh
JTAHHBIC YUCJIA U PE3YJIbTaThl BEIYUCICHUI.

2. [IpoBoAMTH TOXAECTBEHHBIE MPEOOPa30BaHMUS MHOTOUJICHOB, JIpOOeEH,
CoJlepKalllUX  MEPEMEHHbIE  BBIPAXKEHUSA,  COJIEpPKAIIUX  CTEINEHHbIE,
NoKa3aTeNbHbIE, JOTapU(PMUUECKUE U TPUTOHOMETPUUECKUE (PYHKIIHH.

3. Ctpouth rpadvKu JMHEHHOW, KBaIpPaTUIHOMW, CTETICHHOM, TMOKA3aTeIbHOM,
Jorapu(pMUUECKON U OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

4. PemiaTh ypaBHEHUS U HEPaBEHCTBA MEPBOW U BTOPOM CTENEHU, YPAaBHEHUS U
HEpPaBEHCTBA, NPHUBOJSAIIMECS K HHUM; pellaTh CHCTEMbl YpPaBHEHHU U
HEPaBEHCTB IIEPBOM M BTOPOM CTENEHW M mpuBojsmuecs k HuM. Croona, B
YaCTHOCTH, OTHOCSITCSI IPOCTEHIIINE YPAaBHEHHS U HEPABEHCTBA, COJIEpP KAILIIE
CTEICHHbIe, IOKa3aTelbHble, JorapupMuueckue U TPUTOHOMETPUUECKUE
byHKINN.

5. Pemiate 3a1aum Ha cOCTaBIIEHHE YPABHEHUHN U CUCTEM YPaBHEHUM.

6. U3o0OpakaTh reomeTpuueckue (QUIypsl Ha UYEpPTEXKE U IPOU3BOJIUTH
MPOCTENIINE TOCTPOSHUS Ha TIIOCKOCTH.

7. Ucnonp30BaTh ~ T€OMETPUYECKME  MPEACTABICHUS  NpPU  PEIICHUU
anreOpanvecKux 3a1ay, a METO/1bl aJare0pbl U TPUTOHOMETPHUH — ITPU PELLICHUU
F€OMETPUYECKUX 3a]1aY.

8. [IpoBoAMUTH Ha TUIOCKOCTH OTEpaIK HaJl BEKTOpaMH (CJI0KEHUE U BHIYUTAHUE
BEKTOPOB, YMHOXEHHE BEKTOpPA HA YHCIO, CKASIPHOE IPOU3BEIECHUE

BEKTOPOB) U MOJIb30BATHCS CBOMCTBAMU 3TUX OMEPALIUN.



9. [lonb30BaTbcs TOHATHEM MPOM3BOAHON TMPHU HCCIAENOBAHUU (PyHKIMNA Ha
Bo3pactanue (yObIBaHHE), Ha SKCTPEMyMbl U TPU MOCTPOCHUH TPaPUKOB

GyHKIUH.



MMPUMEPBI DK3AMEHAIIMOHHBIX 3AJIAHUI

Bce sonpocwt u 3a0anus, npedocmasnennvle 8 0anHoMm pazoeie, sA0MCs
IIPUMEPHBIMU!

Mbvt nyoauxyem ux ona popmuposanusn y Bac obweeo nonumarnus, umo 06yoem
Ha ecmynumenvHom ucnvimanuu. Ha camom sxkzamene y Bac yoce 6yoym
peanvHvle bunemvl u 3a0anus. OHU MO2YmM OMAUYAMbCA OM MO20, YO
npeocmaesieHo 8 O0AHHOM pazoeiie.

3aJaHus ¢ BLIOOPOM OTBeETA

1. HaiiauTe 3Hauenue Beipaxenus: (4322 — 5682):1000.
Bapuanmer omeema: a) 136; 6) — 134; B) — 136; 1) — 13,6.

x+8 x+8

2. Pemure YpPaBHCHHC: = . Econ YPaBHCHHC UMCCT 0oJiee OJTHOTO
5x+7 7x+5

KOpHSI, B OTBETE 3aMUIIUTE OOIBIINI U3 KOPHEH.
Bapuanmer omsema: a) — 8; 0) 1; B) —1; 1) 8.

3. Hatimure tg a, ecnmu cos a = % na € (%n, 277).
Bapuanmuvl omseema: a) — 1; 0) 1; B) — 3; 1) — 4.

4. Beranciure: log, ¢ V64

Bapuanmvr omeema: a) 72; 6) 8; B) 4; 1) 0,5.

3aJaHUd C 3alIUCBI0 O0TBETA

x+4
1. Pemmute ypaBHeHUE: (5) = 2%,

3—4x
4

= 2.

2. Pemnte ypaBHenue: log s

3. B cpeny akiuu koMmaHuU MOIOPOKATH HA HEKOTOPOE KOJIMYECTBO MPOIEHTOB,

a B UCTBCPT IMMOACIICBCIIN Ha TO K€ CaMOC KOJIMYCCTBO IIPOLICHTOB. B pe3yibTaTe



OHM CTalu CTOUTH Ha 4 % AemieBe, 4eM Ipu OTKPBITUM TOPTrOB B cpeny. Ha
CKOJIbKO MPOLEHTOB MOJ0POKAIU aKIIUU KOMITAHUU B Cpeay?

4. HaiinuTe Haubonbliee 3HaueHre QyHKIMU y = x> — 3x — 5 Ha oTpe3ke
[—1,5;0].

5. B mapamnenorpamme ABCD 6uccektpuca Tymoro yria A nepecekaeT CTOpOHYy
CD B Touke E, Tak uto CE : ED =1 : 2. Haiiaute nepumeTp 3TOro
napasuiesniorpamma, eciu AB = 6.

6. OkoJi0 mapa ornucana npaBuibHas YeThIpEXyroJibHas rnpuzma oobemom 1000.
Haitgure pagnyc mapa.

3aJaHudA C 3aIIUCbI0 PCIICHUA

V3 1)=

1
1. Pemmute ypasHenue: 4 cos?(x) — 2 — 3 cos(2x) (COS(Zx) e
2. O6wem Tetpadapa ABCD pasen 15. Ha pe6pe CD otmedena Touka T, Takas, 94To
DT = 2TC. Yepes Touku A u T npoBejieHa III0CKOCTb, NapajuieiabHas Meauane BM
TpeyroipHuka ABC. Halimute 060beM MEHBIIIETo U3 IByX MHOTOTPAaHHUKOB, HA
KOTOPBIE 3Ta MIOCKOCTh JACIUT TETPAdIpP.
3. Iyt KaX10T0 3HAUYCHMSI TapaMeTpa @ HalIuTe BCE X, YIOBJICTBOPSIOIINE

HepaBeHCTBY: a? — 9*¥t1 — 8a - 3% > 0.
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