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1. O0ume mMoI0KeHUA

[Iporpamma BCTYNHTENBHOTO HCHOBITAHUSA MO JAMCHMIUIMHE «MaTtemaTuka»
(npodunpHas) mnpeAHa3HayeHa JJig AOUTYpPUEHTOB, HMEIOIIMX I[paBO Ha chady
BCTYNUTENBHBIX UCHBITAHUI MO y4€OHBIM NpPEIMETaM M JUCLHUILIMHAM JUIsl OOyYEHHs 1O
nporpamMmam OakajiaBpuara.

[lenp BCTYNMUTENBHOTO UCIBITAHUS MPOBEPKA 3HAHUI a0UTYpPUEHTOB B MPOBEACHUU
KOHKYPCHOTO OTOOpa aOUTYypHEHTOB sl jJaibpHeiimero oOydeHus B DOHHAHCOBOM
yHuBepcurete npu llpaBurenscrBe Poccuiickon @enepanuu.

OCHOBHOI 3ajauell BCTYNHUTEIBHOIO HCIBITAHUS SIBJISIETCS MPOBEPKA 3HAHMIMA
abuTypreHTa B 00JacTH MaTeMaTWKH (MpoQHIbHAsS MaTeMaTHKa), HEOOXOJHUMBIX JIJIs

IIpOoaAO0JIKCHHUS YCIICIIHOTO O6y‘I€HI/IH I10 IIporpamMmam 6aKaHaBpI/IaTa.

2. Conepmaﬂne nporpaMmMbl BCTYIIUTECJIbHOI'0 UCTIIBITAHUA

l. Apudmertuka, aaredpa

Hatypanenbie uncna. [IpocTsie 1 cocTaBHble uncna. HanOonbimii o0 AeIuTenb,
HauMeHblee obiee kpaTHoe. [Ipu3naku nenumoctd Ha 2, 3, 5, 9,10. [leaeHue ¢ ocTaTKOM.
Okpyrienue yucen.

[{enble, palOHAIBHBIE U HppalMOHAIbHbIE Ynciia. [IpoLeHTsl, nponopumuoHaIbHOoe
JEJICHUE.

N300paxkeHre uucen Ha YUCIOBOM MpsiMoil. AOcCOdIOTHas BelWyuMHA (MOIYJb)
JEHCTBUTENBLHOTO YHCIa, €€ TeOMETpUUeCcKuil cMbIci. CpeHee apupMETHUECKOE U CpeIHEe
reOMETPUYECKOE.

CreneHu ¢ HaTypaJlbHbBIM, LIEJIBIM, PALlMOHAIBHBIM MOKa3aTeneM. ApupMeTHIECKH
KOpEHb.

Yucnosele BbIpakeHUs. BplpaxkeHUs ¢ nepemMeHHbIMUA. POpMyJibl COKPAIEHHOTO
YMHOXEHHs. [leleHrne MHOrowieHa Ha MHOTOUJIEH.

Jlorapudmel 1 ux cBoicTBa. JlecATUUHBINA U HATYpaJIbHBIN Jorapudmbl. Huco e.

YpaBHEHUS U CUCTEMbI YPAaBHEHUM. PAaBHOCUIIBHOCTD 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.

HepaBencTBa, cuCTEMBI HEPaBEHCTB. PaBHOCWIBHOCTD HEPABEHCTB U CHCTEM
HEpaBEHCTB. MeTo UHTEPBAJIOB 11 PEILIECHUSA HEPABEHCTB.

KBanpatHsle, uppalroHaibHble, IoTapupMUIecKie, moka3areIbHble HEpaBEHCTBA U
cucreMsl. HepaBeHCTBA ¢ MOLYJISIMU.

Pemienue 3a1a4y Ha COCTaBICHUE YPAaBHEHUHN U CUCTEM YPaBHEHUM.

ApudmeTrnueckas ¥ reomeTpuyeckas nporpeccur. @opMyibel N-TO YjieHa U CyMMBbI
IIEPBBIX N MEPBBIX WICHOB IIPOTrPECCHUMN.

3ajaun ¢ 3KOHOMUYECKUM COJIEp>KaHUEM (HA MPOLIEHTHI U KPEIUTHI).

Il. Havana MaTeMaTH4eCKOI0 aHAJIN3a

®dynkuus, ee 00JgacTb ONpeEiIeHUs U MHOXKECTBO 3HaueHH. CBolicTBa (DyHKLHUIA:
MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTh, IEPHUOJUYHOCTD, OTPAHUYEHHOCTbD.

OcHOBHBIE 3ieMeHTapHble (YHKUMK (JIMHEWHAas, KBaJpaTU4yHas, CTEleHHas,
nokasareibHasl, Jorapugmuueckasi, TpUroHoMmeTrpuueckue). CBOWCTBAa 3JIEMEHTAPHBIX
(GyHKUMIA U UX TpadUKH.

[TonsiTue o mPOU3BOJHOW (PYHKIMH, T€OMETPUUECKUNA CMBICI TPOU3BOIHOM.
[TpousBoaHbIE CyMMBI, MPOU3BEACHHS, YACTHOTO, IPOM3BOAHAS CIOKHONU (DyHKLUU.

[Ipou3BoAHBIE OCHOBHBIX 3JEMEHTApHBIX (PYHKUUN (CTENEHHOM, MOKa3aTeIbHOM,
norapu(MUIeCKOn, TPUTOHOMETPUIECKHUX ).

VYpaBHeHUE KacaTenbHOM K Tpaduky QyHKIUU.

[IpumeHeHre NPOU3BOAHOM [UJISI HAXOXACHHUS HAWOOJBIIEr0 M HaWMEHBUIETO

3Ha4YCHUN (PYHKIIMU Ha OTpE3KeE.

I1l. Tpuronomerpus
['panycHas u pagranHas Mephl yria.
dynaknuu Yy =sSin X, Y =C0SX, y=tgx, y=CtgX, ux cBoiicrBa u rpaduku. OCHOBHBIC
TPUTOHOMETpHUUECKHe (POPMybl; OCHOBHBIE TOXAecTBa. DYHKIUU CyMMBbI apryMEHTOB,
(dbopMyJibl ABOWHOTO M MOJIOBUHHOTO YIJIOB, MPeoOpa30BaHUE CYMMBI B MPOU3BEACHUE U

o0OpaTHO, (pOopMyJIbI MPUBEICHHUS.



Pemenne npocTedmmx TPUroHOMETPUUECKUX YPABHEHUM U YPABHEHNM, CBOISALIUXCS
K HUM.
HaxoxneHune pemeHuil (MM Yucia peleHnii) TPUrOHOMETPUYECKOI0 YPaBHEHUS Ha

3aJJaHHOM IIPOMEXKYTKE.

IV. Teomerpus

[Ipsimas, nyd, OTPE30K, JIOMaHas. YToJI, BEJIMYMHA yria. BepTuKanbHbIE U CMEXHBIE
YTJIBI.

[TapamnensHbie npsMble. [Ipu3Haky napamieabHOCTH IPSIMBIX.

OxkpyxHocTb, Kpyr. CBoICTBa CEKylled U KacaTellbHOM K OKpPYXHOCTH.
[leHTpanbHblE M BOMCAHHBIE yTribl. JUIMHA OKPYXHOCTH, JUIMHA XYM OKPYXHOCTH.
Pagnannas mepa yrna. [lmomane kpyra. [Inomaas npssMoro KpyroBoro cekropa.

TpeyronbHuk. Meanana, OuccekTpuca, BbIcOTa TpeyrojabHUKa. L{eHTpbl BrcaHHOI
M ONHCAHHOM OKPYKHOCTEM TpeyroiabHuUKa. Buasl TtpeyrospHukoB. (CBoicTBa
paBHOOEIPEHHOTO TpeyrojbHUKa. COOTHOWIEHUS MEXAY CTOPOHAMH M YIVIAMH
IIPSAIMOYTOJIBHOT'O TPEYroJIbHUKA. [ [pr3HaKku paBeHCTBa TPEYroNbHUKOB.

CBolicTBa BOMCAaHHBIX U ONMHMCAHHBIX YE€THIPEXYTOJIbHUKOB.

[Ipu3Haku napauienorpaMmma.

mo00us TpeyroJbHUKOB. Teopema dareca.

CooTHOLIEHUSI B NPSIMOYTOJIbHOM TpeyrojbHuKe. COOTHOIIEHHS B MPOU3BOJIBHOM
TPEYTOJIBHUKE: TEOPEMA KOCHHYCOB, TEOPEMA CUHYCOB.

CooTHO1IEHNE MEXKy CTOPOHAMH M THAarOHAISIMU NapaJuieIorpaMma.

®opmysbl MIIOLMEAAN TPEYTOJbHUKA, MPSIMOYTOJIbHUKA, MapajieiorpamMmma, pomoa,
KBaJpaTa, Tpamneuuu.

dopMyiia MIomaan TPOU3BOIBHOIO YETHIPEXYTOJIbHHKA.

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

[IpumMeHeHne TPUrOoHOMETPUH K PEHICHUIO MIJIaHUMETPUUECKUX 3a/1au.

Bekrtopsl.



V.  DJeMeHTbI TEOPUH BEPOSATHOCTEH
OmnpeneneHue ciaydyalHOro coObITHS. Buabsl coOBITHI (3J€MEHTApHBIA HMCXO/I,
JOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COObITHE). Orepary Hajl COOBITUIMU (OTpHUIIAHNE
COOBITHH, CyMMa COOBITHIA, Mpou3BencHUE coObITHi). COBMECTHBIC, HECOBMECTHBIC H
IIPOTHUBOIIOJIOKHBIE COOBITHS.
[ToHsiTHE BEPOSATHOCTH (CTATUCTUYECKAS] BEPOATHOCTD, KJIIACCUYECKAS] BEPOSITHOCTB ).
CBoiicTBa BEpOSITHOCTH U €€ BBIUMCIEHUE (TeopeMa CyMMbl U Teopema IMpOU3BEICHUs

BEPOSTHOCTEH, BEPOSITHOCTH IIPOTHBOITOJIOKHOTO COOBITHS).

3. YueOHO-MeTOoauYecKoe U MH(POPMAIIMOHHOE o0ecIieueHne
1. H.III.Kpemep, O.I''KoncrantunoBa, M.H.®punman. Maremarnka s

MOCTYMAIMIMX B 3KOHOMUYeckue u pyrue By3bl./ [loa pen. H.III.Kpemepa. — M.: FOpaiir,
2016.

2. H.II.Kpemep, O.I' ' Koncrantunosa, M.H.®puaman. Maremaruka s CI10./
ITox pen. H.III.LKpemepa. — M.: FOpaiir, 2016.

3. JL.I1.KonnoBa, A.A.PsuioB, M.K.Ctenanss. MateMmaruka (Ji711 HHOCTPaHHBIX
ciymareneil HoAroTOBHTENbHOro GaKybTera): yuedHoe nocobue. — M.: PYCAMHC, 2018.

4. M.U.CxanaBu. COOpHUK 33/1a4 IO MaTEMAaTUKE JIJIsl IOCTYMAIOIINUX B BY3bl. 6-

e m3nanue. — M.: ACT, 2019.

5. A.T'. Mopakosuu, Maremaruka. [1oaHbIN ClipaBOYHHUK 1J1sI TOATOTOBKY K EI'D.
-M.: ACT, 2015.
6. N.M. Diiceimont. COOpHUK 3amay sl moAroToBku k EI'D mo martemartuke

(mpodHITbHBIH ypOBeHB): yueGHoe mocodue. — M.: PYCAMHC, 2017.

4. IlpumepHoOe cofep:KaHHe BAPDHAHTA BCTYNMHUTEJIbHOI0 HCIIBITAHUSA

3ajaHue Ha BBIYMCIICHHUE U MTpeoOpa3oBaHue anreOpandecKux BhIPaXKEHUH.
3ananue Ha MpeoOpa3oBaHKE MOKA3aTEIbHBIX JJOTAPUPMUUECKUX U BBIPAXKESHUH.
3ananue Ha mpeoOpa30BaHUe TPUTOHOMETPUUECKUX BBIPAKEHUI.

3amanue Ha MpeoOpa30BaHNE BHIPAKECHHM, COEPIKAINX KOPHHU.

o & W e

3amanue Ha perieHne aredpanyecKoro ypaBHEHUSI.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

3afaHue Ha pelIeHUue UPPAMOHATILHOTO YPaBHEHHUS.

3ajaHue Ha pelIeHUe MOKA3aTeIbHOTO YPAaBHEHUSI.

3agaHue Ha pelieHre JorapupMUIecKoro ypaBHeHHUs.

3ajgaHue Ha pelIeHue TPUTOHOMETPUUECKOTO YPaBHEHHS.

3aJjaHie Ha PEUICHUE YPABHEHUS C MOIYJIEM.

3ajaHue Ha perieHne aareopaniyeckoro HepaBeHCTBA.

3ajaHue Ha pelIeHue MOKa3aTeIbHOIO0 HEPABEHCTRA.

3ajaHue Ha penieHue JorapuPpMuIecKoro HepaBeHCTRA.

3ajaHue Ha pelIeHUE HEPABEHCTBA C MOJTYJIEM.

3aJjaHre HA PEUICHUE CUCTEMbI YPABHEHUMN WM HEPABEHCTB.

3aaHue Ha aareOpanvecKyro Wil TEOMETPUICCKYIO MPOrPECCHIO.
TekcroBas 3aa4a Ha COCTABJICHUE YPABHEHUS WJIM CUCTEMbI YPABHEHHUI.
3a7jaHe IO TEOPUHU BEPOSITHOCTEH

TekcTroBas 3a7a4ya ¢ 53KOHOMUYECKUM COAEPKAHUEM HA BBIUYUCIIEHHUE ITPOLICHTOB.
TekcroBas 3a7a4a ¢ SKOHOMUYECKHM COJICPKAHUEM IO KPEITUTHBIM CXEMaM.
3ajaya Ha JeicTBHSA ¢ BeKTopaMu B R3

3azaya 1o IIaHUMETPUH.

3agaHue Ha BRIYMCIICHUE MMPOU3BOHON (DYHKIIMH B TOYKE.

3asaya Ha TeOMETPUYECKUN CMBICIT POU3BOTHOM.

3ajaya Ha TOMCK HAUMEHBIIEro U HanOOJBIIEro 3HAUeHUI (DYHKIIMKM Ha OTPE3KeE.

JIeMOHCTPALIMOHHBII BAPUAHT

1. Haifnute 3HaueHUs BRIPAKCHUS:

(7x—3)(49%* + 21x +9) - 343x° + 2x+17 mpn Xx=13. (4 6anna)

OtBeT: 16

2. Haiture 3uadennst Bopaskenmst: 45 -9>":5°7 (4 Gara)

OrtBert: 45

7sin27°sin63°

3. HaiiguTte 3HaYeHUS BBIPAKEHUS: . (4 6amna)

cosl44”



Ortser: -3,5

4. Haiinute 3HAYCHHSI BBIPAKCHUS: \/\/4,9 /0,1 —4,75 . (4 6aa)
OrtserT: 1,5

3x+16
5. Pemnite ypaBHEeHHE X = 13 Ecnu ypaBHeHne umeet 6ojiee 0THOTO KOPHS B OTBETE

X+
3aMUIIUTE MEHBIIHNN U3 KopHEel. (4 Oaa)

Ortser: -4
6. Pemmure ypaBHeHHEe X+ 2 =X-—4. Ecnu ypaBHeHHEe MMeeT 0oJiee OJHOTO KOPHS B

OTBETE 3aMUIINTE CYMMY KOpHEH. (4 Oamna)

OtBer: 7
1 5x-9
/. Pemure ypaBHeHHE 253 = (Ej . Ecniu ypaBHeHUe nmeeT 0osiee 0JTHOTO KOPHS B OTBETE

3aMUIIUTE MEHBIIHNI U3 KopHEeH. (4 Oaa)
OtBerT: 2

2
log,x —2 - log,x -1

8. Pemmre ypaBHeHue =2. Eciiu ypaBHeHHEe uMmeeT 0oyiee OJHOTO

KOPHS B OTBETE 3aMUIIUTE OOJbIINNA U3 KOpHEH. (4 Oasa)
Otser: 8

9. Pemute ypaBHeHHMe: COS2X—COSX=0. Vkaxure B rpamycax HauOOIBIINNA KOPEHb
. 3
YpaBHEHUS, IPUHAIICKAIINN OTPE3KY 0,7 . (4 6amna)

Otser: 240
10. Pemmre ypaBHEHHE ‘7X—22‘ =X+8. Ecinu ypaBHEHHE UMEET HECKOJbKO KOpPHEH, B

OTBETE YKAKUTE MEHBIINN KOpEHb. (4 Oaa)
OtBer: 1,75

13 15
11. Pemmure HepaBeHCTBO 1 — — + — > 0. YKakuTe HAaMMEHBIIIEE TIEJI0€ TTOJIOKHUTEIIHHOE

2x  2x°
perieHne HepaBeHCcTRa. (4 Oaa)

Ortser: 1



2x-3 2x-1
12. Pemmre HepaBenctBo 0,61 >0,6%4. VkaxuTe cymMMy BCeX IEIBIX YHCEN, HE

BOIIIEIIINX B OTBET. (4 Oaja)

Otsert: 0

13. Pemure HepaBencTBo 100, (X — 3) +log, (X —1) <3.

VYkaxxkute HanOoJIbIIIee PEIICHHE HepaBeHCTBRa. (4 6ara)
Otsert: 5

14. PemuTe HEpaBEHCTBO |X—ﬂ25. B otBeTre ykaxkuTe HamOOJbIIEEe OTPHUIATEIHHOE

pemienue. (4 6anma)
Otser: -4

2x+42>3;

15. Pemmre cucreMy HEpaBEHCTB
Sx-1<2.

VYkaxxute HauMEeHbIIIee PEIICHNE HepaBeHCTBRa. (4 Oara)
Ortser: -0,5

16. HaiimuTte pa3HOCTh apuMeTHUECKOM TPOrpecCuu {an} ,ecmm 8, =30un a,=-34. (4

Oama)

Orser: -8

17. B pe3ynbrare cmemmuBanus 25%-ro u 10%-1o pacTBOPOB YKCYCHOM KUCIOTHI MOTYUUITH
750 rpamm 20%-ro pactBopa. Ckonbko rpamMmoB 10%-To pacTBOpa KHCIOTHI OBLIO
UCIIONIb30BaHO? (4 Oasa)

Otser: 250

18. CuMMeTpuYHYIO UTPaTbHYIO0 KOCTh Opocuiu 3 pasza. U3BecTHO, 4TO B cyMMe BhITTANIO 6
0uKkoB. KakoBa BEpOSTHOCTH COOBITHS «XOTs ObI pa3 BbINajio 3 ouka»? (4 6aioB)

Otgert: 0,6

19. ToproBasi kKOMITaHUS 3aKyIaeT y MPOU3BOAUTEIS TeJIEBU30PHI IO ontoBo# 1ene 30000
pyOneiti. B po3HHUHYIO CeTh TeNEeBU30PHI MOCTymnalT ¢ HareHkon 30%. Yepes monroaa
TOProBasi KOMITAHWSI HaYWHAET PACIPOJAKY HEPEATM30BAHHBIX TEJIEBH30POB M CHIIKACT
po3HMuUHYI0 LieHy Ha 15%. B mepuwon pacnpojaxxkd TOproBas KOMIAHUSA [0 KapTe

MOCTOSIHHOTO MOKYIATEJNsI MPEIOCTABISAET TOMOJHUTENbHYIO CKUIKY 10% OT CHM>KEHHOU



neHbl. CKOJMBKO CcAauyul MOJYYUT BiIaJAeNel] KapThl MOCTOSHHOrO mnokymarens ¢ 30000
pyOueii, ecnu KynuT TeneBuzop? (4 Ganna)

Otgert: 165

20. 31 nexabps 2014 roga CaBenuii B3su1 B 6anke 9 930 000 py6seit B kpenut moa 10%
rojoBbIXx. Cxema BBITUIATHI KpeanuTa cheaytomas: 31 aexadps KaxIoro Cieayromero rojaa
0aHK HAYMCIIAET MPOICHTH Ha OCTaBIIYIOCS CYMMY J0JTa (TO €CTh YBEIHMYHUBACT JOJIT HA
12,5%), 3arem CaBenuii mepeBoAuT B OaHk miaTtexx. Becy monr CaBenuii BbITUIaThN 32 3
PaBHBIX TIATEXA.

Kakyro cymmy nepeogun CaBenuil B 0aHK exerogHo? (4 06amioB)

OTgeT: 3993000

21. Haitnute paccrosiHue mexay Toukamu A(L—2;3) u B(3;-15). (4 6anna)

Otser: 3

22. B tpeyronsauke ABC, miomaab KOTOPOrO paBHA , CTOpOHa AB=221, a

633
2

cropoHa BC = 3V/21. Haiipure yroia ABC (B OTBETE YKa)XUTE €ro rpaayCHyI0 Mepy).
(4 6anoB)
Otser: 60

14-3x°

23. Haiiure npousBoanyto Gynkuuu — f (X) .
X —

B TOUKe X, =2. (4 6anna)

Ortger: -14
24. TIpsimast Y = 3X + 6 mapautenbHa KacaTenbHON k rpaduky QyHKuun Y =X +5X+4.

Haiinure abcmuccy Touku kacanus. (4 6asma)

Ortser; -1

25. Haiinute Han6osbiee 3Hauenue pynkauu Yy = log, (16X —x° ) (4 6amnoB)

OtBerT: 6

5. OueHka pe3yJbTaTOB CAa4M BCTYNUTEIbHBIX HCIIBITAHUM

Bo BpeMsi BCTYNMUTENIBHOTO HCHBITAHUS HEOOXOAMMO BBINOJHUTH HA 25 3a/JaHuU.
KonnuecTBo BepHBIX 0TBETOB nepeBoAsTcs B 100 6anpHy0 MIKaTy OLEHUBAHUS.

Bpewms BeinonHeHus 3aganui — 135 MuHYT.
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