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1. O0mue MoJI0KEeHUA

IIporpamma BCTYNHTEIBHOTO HCHBITAaHUS IO JAMCHMIUIMHE «MartemaTuka»
OpeJHa3HadeHa Juisi a0UTYpUEHTOB, HMMEIOIIMX IPaBO Ha caady BCTYNUTEIbHBIX
UCIBITAaHUHN MO y4eOHBIM MpeAMeTaM M JUCIHHIUIMHAM JUIsi oOydeHHUs MO Iporpammam
OakayiaBpuara.

[{eap BCTYNHUTEIBHOIO UCHBITAHUS MPOBEPKA 3HAHUI a0UTYpPHEHTOB B MPOBEICHHUH
KOHKYPCHOTO OTOOpa aOuUTYypHEHTOB Ui JaibHeliero ooOydeHuss B DUHAHCOBOM
yHuBepcurete npu llpaBurenscrBe Poccuiickon @enepanuu.

OCHOBHOI 3ajauell BCTYNHUTEIBHOIO HCIBITAHUS SIBJISIETCS MPOBEPKA 3HAHMIMA
abutypueHta B 00JacTM MAaT€MaTUKHU, HEOOXOJUMBIX AJIs HPOAODKEHUS YCHEIIHOTO

oOy4eHHs 1o MporpaMmmaM OakajiaBpuara.

2. Conepmam/le nporpaMmMbl BCTYIIUTECJIbHOI'0 UCTIIBITAHUA

I. Apudmertuka, aaredpa

Hatypaneshubie uncna. [IpocTsie 1 cocTaBHbIe uncia. HanbGonpimii oOuui AeuTens,
HauMeHblee obiee kpaTHoe. [Ipu3naku nenumoctd Ha 2, 3, 5, 9,10. [leiaeHue ¢ ocTaTKOM.
Okpyrienue yucen.

[{enble, pauOHAIBHBIE U UpPALIMOHATIBHBIEC Yucia. [IponeHTsl, mpOnopIHUOHaIbHOE
NEJIEHUE.

N300pakeHne uucen Ha YHUCIOBOM MpsiMoil. AOcoiioTHas BenuyuHa (MOIYIIb)
JEHCTBUTENBLHOTO YHCIa, €€ TeOMETpUUecKuil cMbIci. CpeHee apupMETHUECKOE U CpeiHEe
reOMETPUYECKOE.

CrerneHu ¢ HATypaJbHBIM, IIEJIBIM, PAIlMOHAIBHBIM MOKa3aTeaeM. ApupMeTUIeCKHit
KOpEHb.

Yucnosble BblpakeHUs. BpipaxeHus ¢ nepeMeHHbIMU. DOpMyJibl COKpAIEHHOIO
YMHOXK€HUs. JleseHne MHOTO4YJIeHa HA MHOTOUJIEH.

Jlorapudmsl 1 ux cBoMcTBa. JleCATUUHBINA U HATYpabHbIN JIorapudmbl. Yuco e.

YpaBHEHUS U CUCTEMBI YPABHEHU. PAaBHOCUIIBHOCTh YPABHEHUN U CUCTEM.

KBanparnsie ypaBHEeHUs U pUBOAAIINECS K HUM. Teopema Buera.

HppaunonanbHble ypaBHEHHUS. Y PaBHEHUS C MOLYJISIMH.
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Jlorapudmuueckre u mokasaTelbHbIe YPaBHEHUS U CUCTEMBI.

HepaBeHcTBa, cuCTEMBl HEPABEHCTB. PaBHOCHIBHOCT HEPABEHCTB U CHUCTEM
HEPABEHCTB. MeTOI MHTEPBAJIOB JUISl PEIICHNS HEPABEHCTB.

KBanpatHsle, uppalroHaibHble, IoTapupMUIecKie, moka3areIbHble HEpaBEHCTBA U
cucreMbl. HepaBeHcTBa ¢ MOLYJIAIMU.

Pemrenne 3a1a4y Ha COCTaBJICHHE YPAaBHEHUM U CUCTEM YPaBHEHUM.

ApudmeTrnueckas U reoMmeTpuyeckas nporpeccur. GopMyIibl #-TO YjeHa U CyMMBbI
IIEPBBIX 7 MEPBBIX YJIEHOB IPOIPECCHH.

3agauu ¢ 5KOHOMUYECKUM COJIEp>KaHUEM (Ha TIPOLICHThI U KPEAUTHI).

II. Havana MaTeMaTH4YeCKOI0 AaHAIM3A

OyHKIUs, ee 00JacTh ONpPEe/IeNICHUs 1 MHOXKECTBO 3HaueHu. CBoiicTBa (yHKIIHIA:
MOHOTOHHOCTb, YETHOCTh U HEUETHOCTD, IEPUOIMYHOCTD, OTPAHUYEHHOCTbD.

OcHoOBHBIE djeMeHTapHble (GYHKUMK (JIMHEWHas, KBaJpaTU4yHas, CTEIeHHas,
MoKasaTesibHasl, Jiorapumuueckas, TpuroHomerpuueckue). CBoicTBa 3IIEMEHTApPHBIX
(GyHKUMIA U UX TpadUKH.

[TonsitTue o mpou3BOAHON (GYHKIHUHA, TEOMETPUUECKHN CMBICI TMPOU3BOJIHOM.
[TpousBoaHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO, MPOU3BOIHAS CIOKHON (DYHKITUU.

[Ipou3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIUN (CTEMEHHOM, MOKa3aTeIbHOM,
norapu(pMUIeCKOn, TPUTOHOMETPUIECKHUX ).

VYpaBHeHUE KacaTenbHOM K Tpaduky QyHKIUU.

[IpumeHnenne NPOW3BOMHON JII HAXOXKIACHUS HAMOOJBIIET0 W HAUMEHBIIETO

3HAYECHUN (PYHKIIMU Ha OTPE3KeE.

III. Tpuronomerpus
['pagycHas u pagriaHHast MephI yIiia.
@OyHKIMU y =sinx, y=cosx, y=tgx, y=ctgx, ux cBoicTBa u rpapuku. OCHOBHBIC
TPUTOHOMETpHUECKUE (HOPMYJIBI; OCHOBHBIC TOXAeCTBA. DYHKIIMU CyMMBI apTyMEHTOB,
(GbopMyIIbI IBOWHOTO W TOJIOBUHHOTO YTJIOB, MPeoOpa3oBaHUE CyMMBI B MPOU3BEACHUE U

o0paTHO, (pOpMyJIbI IPUBEICHHUS.



Pemenne nmpoctedmmx TPUroHOMETPUUECKUX YPABHEHUM U YPABHEHU I, CBOISIIIIMXCS
K HUM.
HaxoxneHune pemeHuil (MM Yuciia peleHuil) TPUroHOMETPUUECKOr0 ypaBHEHUS Ha

3aJJaHHOM IIPOMEXKYTKE.

IV. Teomerpus

[Ipsimas, ayd, OTPE30K, JIOMaHasi. YTOJI, BEJIMYMHA yria. BepTuKanbHbIE U CMEXKHBIE
YTJIBI.

[TapamnensHbie npsMble. [Ipu3Haky napamieaIbHOCTH MPSMBIX.

OxkpyxHocTb, Kpyr. CBoICTBa CEKylled U KacaTellbHOM K OKpPYXHOCTH.
LlenTpanbHble M BOUCAaHHBIE Yribl. JlJIMHA OKPYXHOCTH, JUIMHA JYTH OKPY>KHOCTH.
Pagnannas mepa yrna. [lmomane kpyra. [Inomaas npssMoro KpyroBoro cekropa.

TpeyronbHuk. Meanana, Ouccektpuca, BbIcOTa TpeyroibHHUKa. L{eHTpbl BHcaHHOM
U ONHCAHHOM OKPYKHOCTEM TpeyroiabHUKa. Buasl TtpeyrospHukoB. (CBolcTBa
paBHOOEAPEHHOr0 TpeyrojpHUKa. COOTHOIIEHHS MEXAYy CTOPOHaMU M yIJlaMu
IIPSAIMOYTOJIBHOT'O TPEYroJIbHUKA. [ [pr3HaKku paBeHCTBa TPEYroNbHUKOB.

CBolicTBa BOMCAaHHBIX U ONMHMCAHHBIX YETHIPEXYTOJIbHUKOB.

[Ipu3Haku nmapauienorpaMmma.

noao0us TpeyrojbHUKOB. Teopema Daeca.

CooTHOWIEHUS B NPSIMOYTOJIBHOM TpeyroiabHUKe. COOTHOWIEHHS B MPOU3BOJIBHOM
TPEYTOJIBHUKE: TEOPEMA KOCUHYCOB, TEOPEMA CUHYCOB.

CooTHomEeHNE MEXKy CTOPOHAMH U THATOHAJISIMU MTapaJlIeIorpaMma.

dopmynbl MIOLWEAAN TPEYTOJbHUKA, MPSIMOYTOJIbHUKA, MapajielorpamMmma, pomoa,
KBaJparTa, Tpareuuu.

@opmyJia IO POU3BOIBHOTO YETHIPEX YT OJIbHUKA.

[Tono6ue. [Tomobubie hurypel. OTHOIIEHUE TUTOMITAACH MOJOOHBIX QUTYD.

[IpumMeHeHne TPUroHOMETPUH K PEHICHUIO TUTAaHUMETPUUECKHX 3a/1ay.

Bekrtopsl.



3. Y4ueOHO-MeTOAMYEeCKOe U HH(POPMALIMOHHOE 0O0ecTeYeHue

I. H.III.Kpemep, O.I''KoncrantunoBa, M.H.®punman. Maremaruka s
MOCTYMAIOIIUX B 3KOHOMUYeckue u Apyrue By3bl./ [lox pen. H.ILI.Kpemepa. — M.: IOpaiir,
2016.

2. H.II.Kpemep, O.I" ' Koncrantunosa, M.H.®puaman. Maremaruka s CI10./
ITon pen. H.III.Kpemepa. — M.: FOpaiit, 2016.

3. JLIL.KonnoBa, A.A.PsuioB, M.K.Ctenansad. Matematuka (1Ji1 MHOCTPaHHBIX
CIyIIaTesei MoAroTOBUTEIBHOTO (haKybTeTa): yueOHoe mocodue. — M.: PYCAMHC, 2018.

4. M.N.CkanaBu. COOpHUK 3a7a4 IO MATEMATHKE JJI MOCTYIAOIIUX B BY3bI. -

e m3nanue. — M.: ACT, 2019.

5. A.T". Mopakosu4, Maremartuka. [ToaHbIN cClipaBOYHUK )11 TOATOTOBKHU K EI'D.
—M.: ACT, 2015.
6. N.M. Diiceimont. CoopHuUK 3amad juisi noaroroBku Kk EI'D mo maremartuke

(mpodHIIBHBIH ypOBeHb): yueGHoe mocodue. — M.: PYCAMHC, 2017.

4. IlpumepHoe coep:KaHNe BAPDUAHTA BCTYNMTEJIbHOT0 UCIILITAHUS

3aaHue Ha BBIYMCIIEHUE U MTPe00pa30BaHue aNredpandeckiux BbIpaKEeHH.
3ananue Ha peoOpa30BaHUE MOKA3ATENbHBIX JOrapU(PMUUECKUX U BBIPAKEHUH.
3ananue Ha MpeoOpa3oBaHUE TPUTOHOMETPUUECKUX BBIPAKEHUM.

3aaHue Ha MPeoOpPa30BAHNUE BBIPAKEHUM, COAEPKAILUX KOPHHU.

3aaHue Ha pelIeHne alredpanueckoro ypaBHeHUs.

3ajaHue Ha pelIeHre HPPAMOHAIIBHOIO YPaBHEHMUS.

3alaHue Ha pEIIeHNE T0Ka3aTENbHOIO YPaBHEHUS.

3aianue Ha perieHue JorapuGMUIEecKoro ypaBHEHUS.

A S AN A I e

3aiaHue Ha pelieHre TPUTOHOMETPUYECKOT0 YPaBHEHHUS.
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<

3aJlaHuE HA PEIIECHUE YPaBHEHUS C MOAYJIEM.

[—
[—
.

3amanue Ha pelieHne anredpanyecKoro HepaBeHCTBRA.

p—
D

3aJIaHI/Ie Ha pCIICHUEC ITOKAa3aTCIIbHOIO HCPABCHCTBA.

p—
98]

3amanue Ha penieHne JorapuGMUIECKOro HepaBeHCTBA.



14.  3amanue Ha pelIeHUE HEPABEHCTBA C MOYJIEM.

15. 3aganue Ha pelieHUE CUCTEMBI YPaBHEHUN MJIM HEPABEHCTB.

16.  3aganue Ha anreOpanyecKyro WM T€OMETPUUECKYIO TTPOrPECCHIO.

17.  TekcroBas 3ajja4ya Ha COCTaBJIEHUE YPABHEHHSI MJIM CUCTEMbI YPaBHEHUM.

18. TekcroBas 3aja4a C 5)KOHOMUYECKUM COJIEP>KaHUEM Ha BHIYUCIICHUE MPOIICHTOB.
19. TekcroBas 3ajja4a ¢ 3KOHOMUYECKUM COZAEPKaHUEM HA BHIYMCIICHHE ITPOLIEHTOB.
20. TekcroBas 3a7a4a C 3JKOHOMUYECKUM COJIEPKAHUEM I10 KPEAUTHBIM CXEMaM.

21. 3anaya Ha AEHUCTBUS C BEKTOPaMH B R3

22.  3ajgaya no IiaHUMETPHH.

23. 3apnaHue Ha BBIYUCIIEHUE IPOU3BOAHON (QYHKIIUHU B TOUKE.

24. 3ajaya Ha TeOMETPUYECKUN CMBICI POU3BOTHOM.

25. 3ajgaya Ha MOWMCK HAMMEHBIIETO U HAaMOOJIbIIEro 3HaYeHU (PyHKIHUHA Ha OTPE3KE.

HCMOHCTpaHHOHHLIﬁ BapuaHT

1. Halinute 3HaueHUs1 BIPOKEHUS:

(7x=3)(49x" +21x+9) - 343x" +2x+17 npu x=13. (3 6amna)

Otsert: 16

) -4 _
2. Haitnure 3Havyenus Beipakenus: 45 -9>":57>7 (3 Gamna)

Otser: 45

3. HaliquTe 3Ha4eHUs! BBIPAKEHUSA: /sin27 sin63 . (4 6amna)
cos144”

OtBer: -3,5

4. HalinuTe 3Ha4eHUS! BBIPAKEHUSA: \/ J4,9:4/0,1 —4,75 . (4 Ganna)

Otser: 1,5

3x+16
5. Pemnte ypaBHeHue x = ——— . Ecnu ypaBHeHUe umeeT 0oJiee OJJHOTO KOPHS B OTBETE

x+3
3aMUIIUTE MEHBIIHNI U3 KopHeH. (3 Oaia)

Ortser: -4



6. Pemure ypaBHeHue ~x+2=x—4. Eciu ypaBHeHue umeer Gojiee OJHOTO KOPHS B
OTBETE 3aMUIIUTE CyMMY KOpHeH. (4 Oasa)

OtBer: 7
1 5x-9
7. Pernure ypaBHeHue 2 = (Ej . Ecniu ypaBHeHue nmeeT 0os1ee 0JHOTO KOPHS B OTBETE

3aMUIITUTE MEHBIIINN U3 KOpHEH. (4 Oaia)
Otser: 2

3 2

— =2. Ecnu ypaBHeHHe MMeeT Oonee OIHOro
log,x -2 log,x—1

8. Pemure ypaBHeHME

KOpHS B OTBETE 3alUIUTE OONBIINI U3 KOpHEH. (4 Oara)
Otger: 8

9. Pemmire ypaBHeHue: cos2x —cosx=0. Ykaxure B rpagycax HauOOJbIIUNA KOPEHb
. kY2
YPaBHEHUS, IPUHAJIEKAIINNA OTPE3KY 0;7 . (4 6anna)

OtBerT: 240

10. Pemute ypaBHeHuHe ‘7x—22‘ =x+8. Eciiu ypaBHeHUE MMEET HECKOJIbKO KOpPHEH, B

OTBETE YKOXKUTE MEHBIIIUM KOpeHb. (4 Oaa)
Otsert: 1,75

15
11. Pemnre HepaBeHCTBO 1 —— 4+ — = (. YkaxuTe HaMMEHbIIEE 1IeJI0€ NOJI0XKHUTEIbHOE

2x  2x
perieHre HepaBeHCcTRa. (4 O6aia)

OtBerT: 1

2x-3 2x—1
12. Pemmre HepaBeHcTBO 0,6°*! >0,6%. VKaxuTe CyMMy BCEX IIE€JBIX YHCEN, HE

BOIIIEIINX B OTBET. (4 Oaja)
Otger: 0
13. Penmre Hepasenctso log, (x —3)+log, (x —1)<3.

VYkaxute HauOoJbIlIee pelIeHue HepaBeHCTRa. (4 6asia)

OtBeT: 5



14. Pemnre HepaBeHcTBO |x—1/>5. B orBeTe yKakute HAUOOJIBIIEE OTPHUIATEIHHOE
y

peuienue. (4 6anna)
Ortger: -4

2x+42=3;

15. Pemmte cucteMy HEpaBEHCTB
Sx—-1<2.

VYkaxxute HauMEeHbIlIee PElICHNE HepaBeHCTRa. (4 6ara)
Ortser: -0,5

16. Haiinure pazHocTh apuMeTHIeCKON POTPECCHH {an} ,econ a; =30 u a,;,=-34. (4

Oasna)

Otger: -8

17. B pesynbprare cMemmBanus 25%-1o U 10%-ro pacTBOPOB YKCYCHOM KHUCIOTHI MOy YHIIH
750 rpamm 20%-ro pactBopa. Ckosbko rpammoB 10%-ro pacTtBopa KHCJIOTHI OBLIO
Hcmoib30BaHo? (4 6ama)

Otser: 250

18. LleHnpl B HEKOTOPOM cErMeHTe BbIpocin 3a Mecsl Ha 20%, a TOTOM 3a MOCIIEYIOMINA
Mecsn ynanu Ha 20%. Ha ckoibKO MPOIEHTOB yHaiM LIEHbl B UTOre 3a JiBa Mecsna? (5
OaJIIoB).

Otser: 4.

19. Toprosast koOMnaHus 3aKynaeT y TPOU3BOIUTEIS TENEBU30pPHI IT0 onToBoM nene 30000
pyoueir. B po3HMYHYIO ceTh TeaeBH30pHI MocTynarT ¢ HamneHkod 30%. Uepes monrona
TOpProBasi KOMITAaHUSI HAYMHAET PaCIPOJAKy HEpEeaTnu30BaHHBIX TEJIECBU30POB M CHUKAET
po3HMuYHYI0 LeHy Ha 15%. B mnepuwon pacnpojaxkd TOproBas KOMIAHUSA IO KapTe
MMOCTOSIHHOTO MOKYyHaTesl MPeAOCTaBIsET TONOIHUTENbHYIO CKUAKY 10% OT CHUXEHHOU
neHbl. CKONBKO ClIaud TOJYYMUT BiaAENiel] KapThl MOCTOSSHHOro mnokymnarens ¢ 30000
pyOneit, eciiu Kynut TeneBusop? (4 6ama)

Otser: 165

20. 31 nexabps 2014 rona Casenuii B3su1 B 6anke 9 930 000 py6useit B kpenut moa 10%
ro/oBeiX. Cxema BBIIIJIATHI KpeauTa caeayromas: 31 aexadpsi KakIoro CIeIyroIIero rojaa

OaHK HAYMCIIICT IMPOLOCHTHI HA OCTAaBIIYIOCSA CYMMY J0Jra (TO CCThb YBCIIMYMBACT AOJII' HA
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12,5%), 3arem CaBenuit mepeBoAuT B OaHk miatexx. Becy nonr Casenuii BbITuiaThia 3a 3
PaBHBIX TIATEXA.

Kakyro cymmy nepeBoawn CaBenuii B 6aHk exxerogHo? (5 6amioB)

OTget: 3993000

21. Haitnute paccrosaue mexay toukamu A(1;—-2;3) u B(3;—1;5). (4 6amna)

OtsBert: 3

22. B TtpeyronbHuke ABC, miomaas KOTOPOro paBHa , CTOpOHa AB =221 , a

ctopoHa BC = 3+/21. Haiiure yroi ABC (B OTBETE YKa)XUTE €ro rpaayCHyI0 Mepy).

(5 6amoB)
Otgert: 60
. 14 - 3x°
23. HaiiguTe npousBoiHyt0 GyHKIUK | (x) = —113 TOYKE X, =2 . (4 Oanna)
x —
Otser: -14

24. TIpsamass y =3x + 6 mapamienbHa KacaTelbHOi K rpaduky QyHKIHH Y =X + Sx +4.

HaiinuTe abcmuccy Touku kacanus. (4 6asma)

OtBer: -1

25. Haiinute HanOospliee 3HaueHne GyHKIuu y = log, (16x —x’ ) (5 6anon)

OTtBerT: 6

5. OueHka pe3yJbTaroB CAa4U BCTYNUTEIbHBIX HCIIBITAHUMN

Bo BpeMs BCTYNUTENBHOTO HUCHBITAHHS HEOOXOAMMO BBINOJHUTH 25 3aJaHUU.
KonudecTtBo BepHbIX 0TBETOB niepeBoasTcs B 100 OanpHyO 1IKaly OlEHUBAHUS.

Bpewms BoinonHeHus 3aganuid — 135 MUHYT.
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