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1. O0ume moJI0KeHUA

[IporpaMMa BCTYHNHUTENBHOTO UCHBITAaHUS MO AWCHUIIIMHE «Marematuka»
(Marematnka B OpO(PECCHOHAILHOW  JCATENFHOCTH, MNPOQHIbHAS MaTeMaTHKA)
npenHa3HayeHa Il aOWUTYypHUEHTOB, HUMEIONIMX MIPaBO Ha cJady BCTYNHUTEIbHBIX
UCHBITAaHUI MO y4yeOHBIM MpeAMETaM M AUCHMILIMHAM JUIsi oOydeHHus HO Iporpammam
OakanaBpuara.

[{enb BCTYNMUTENHHOTO MCIBITAHUS MPOBEPKA 3HAaHWN aOUTYpUEHTOB B MPOBEICHUH
KOHKYpPCHOTO OTOOpa aOMTYpHEHTOB jsi JajbpHeiliero oOyueHus B DOHUHAHCOBOM
ynusepcutete npu lIpaBurenscrBe Poccuiickon @enepanuu.

OcHOBHOM 3ajayeil BCTYNHUTEIBHOTO HCHBITAHUS SIBISIETCS IPOBEpPKAa 3HAHUM
abuTypueHTa B 00JIacTH MaTeMaTHKH (MareMaTtuka B MPO(EeCCHOHATBHOM JCSTEIbHOCTH,
npodwIbHAs MaTeMaTHKa), HEOOXOAUMBIX JIJISl TPOJIOJIKCHHUS YCIIEIIHOTO OOYYEHHUS IO

mporpamMmam OakajiaBpHuaTa.

2. Conepmaﬂne nporpaMmMbl BCTYIIUTECJIbHOI'0 UCTIIBITAHUA

l. Apudmertuka, aaredpa

Hatypanenbie uncna. [Ipoctsie 1 cocTaBHble uncna. HanOonpimmii oOmui AeIuTens,
HauMeHbIee obiiee kpaTHoe. [Ipu3naku nenumoctw Ha 2, 3, 5, 9,10. [leiaeHue ¢ ocTaTKOM.
OkpyrieHue yucesn.

[lenble, paroHaIbHBIE U HppalMOHaIbHbIE Yyncia. [IponeHTsl, nponopuuoHaibHoe
JEJICHUE.

N3o00paxkeHne uucen Ha YUCIOBOM MpsiMoil. AOcontoTHas BelWyuHA (MOIYJIb)
JEHCTBUTENBHOTO YHCTIa, €€ TeOMETpUUecKuil cMbIci. CpeHee apupMETHUECKOE U CpeiHEe
reOMETPUYECKOE.

CrerneHu ¢ HATypaJbHBIM, IEJIbIM, PAllMOHAIBHBIM MOKa3aTenaeM. ApupMeTUIeCKHit
KOPEHb.

Yucnosble BblpakeHUs. BpipaxeHus ¢ nepeMeHHbIMU. DopMyJibl COKpPAIEHHOIO
YMHOXEHHUs. [leleHrne MHOrowieHa Ha MHOTOUJIEH.

JlorapudmMsbl u ux cBoicTBa. JleCATUUHBINA U HATYpaIbHBIN JTorapudmbl. Huco e.

YpaBHEHUS U CUCTEMbI YPAaBHEHUM. PaBHOCUIIBHOCTD YPABHEHUN U CUCTEM.
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KBanpaTHble ypaBHEHU U pUBOAsIIMECS K HUM. Teopema Buera.

HppanuoHanbHble ypaBHEHUs. Y paBHEHUS C MOLYJISIMU.

Jlorapudmuueckre u noka3aTellbHble YPaBHEHUS U CUCTEMBI.

HepaBencTBa, cucCTEMBI HEpPaBEHCTB. PaBHOCWIBHOCTD HEPABEHCTB U CHCTEM
HEPABEHCTB. MeTOI MHTEPBAJIOB ISl PEILICHUS HEPABEHCTB.

KBanpathsle, uppairoHaibHble, JoTapupMUIecke, moka3areIbHble HEpaBEHCTBA U
cucreMbl. HepaBeHCTBA ¢ MOIYJISIMU.

Pemenue 3a1a4 Ha cOCTaBIIEHUE YPaBHEHUN U CUCTEM YPaBHEHHUM.

ApudmeTrnueckas U reomeTpuyeckas nporpeccur. @opMyIbel N-TO YjieHa U CyMMBbI
IIEPBBIX N MEPBBIX YICHOB IIPOTPECCUH.

3aaun ¢ IKOHOMHYECKUM COJIep>KaHUEM (Ha MPOIICHTHI U KPEUTHI).

1.  Havana MaTeMaTH4eCKOI0 aHAJIN3a

®dynkuus, ee 00JgacTh ONpeEIeHUs U MHOXKECTBO 3HaueHH. CBolicTBa (DyHKLHMIA:
MOHOTOHHOCTb, YETHOCTb M HEUETHOCTh, IEPUOJUIHOCTD, OTPAHUYEHHOCTb.

OcHOBHBIE 3ieMeHTapHble (YHKUMK (JIMHEWHAas, KBaJApaTU4yHas, CTElEeHHas,
nokasaresibHas, Jorapugmuueckasi, TpUroHomerpuueckue). CBOWCTBAa 3JIEMEHTAPHBIX
GyHKUMIA U UX TpaduKy.

[TonsitTue o mpou3BOAHON (GYHKIHUHA, TEOMETPUUECKHH CMBICI TMPOU3BOJIHOM.
[TpousBoaHBIE CyMMBI, MPOU3BEACHHS, YACTHOTO, IPOM3BOAHAS CIOKHON (DyHKLIUU.

[Ipou3BoAHBIE OCHOBHBIX 3JEMEHTApHbIX (YHKUUNA (CTENEHHOM, MOKa3aTeIbHOM,
norapu(pMUIeCKOn, TPUTOHOMETPUIECKHUX ).

VYpaBHeHUE KacaTenbHOM K Tpaduky QyHKIUU.

[IpumMeHeHne NPOM3BOMHOM MJIi HAXOXKIACHUS HAWOOJBIIEr0 W HAaUMEHbBIIEro

3HaYeHUH (PYHKIIMH HA OTPE3KE.

I1l. Tpuronomerpus
['panycHas u paguaHHas Mephbl yria.

dynkumn Y =SiN X, Yy =C0SX, Yy =1tgx, y=CtgX, ux cBoiicra u rpa¢uku. OCHOBHBIC

TPUTOHOMETpHUUYECKUE (HOPMYJIbI; OCHOBHbIE TOXAeCTBAa. DYHKIMU CyMMBbI apryMEHTOB,



(GhOopMyIIBI TBOMHOTO M TIOJIOBUHHOTO YTJIOB, TPeoOpa30BaHWE CYMMEBI B MPOU3BEACHHUE U
obpatHO, (HOpPMYJIbI IPUBEICHHUS.

Perenne mpocTeHmx TPUTOHOMETPUIECKIX YPABHEHHUM M yPAaBHEHUH, CBOISIIIUXCSI
K HHAM.

HaxoxaeHne pemeHuil (MIu 4uciia peleHnii) TPUTOHOMETPHUYECKOT0 ypaBHEHHUS Ha

3aJJaHHOM IIPOMEXKYTKE.

IV. Teomerpus

[Ipsimas, myd, OTPE30K, JIOMaHas. YToJI, BEIMYMHA yria. BepTuKanbHbIE U CMEXHBIE
YTJIBI.

[TapamnensHbie npsiMble. [Ipu3Haky napamieaIbHOCTH MPSMBIX.

OxpyxHoCcTh, Kpyr. CBOWMCTBa CEKyIled MW KacaTrelbHOM K OKPYKHOCTH.
IleHTpanbHbBlE M BOMCAHHBIE yTibl. JUIMHA OKPYKHOCTH, JUIMHA JYTU OKPYXHOCTH.
Pagnannas mepa yrna. [lmomane kpyra. [Inomaaes npsMoro KpyroBoro cekropa.

TpeyronbHuk. Meaunana, OuccekTpuca, BbIcOTa TpeyroibHHUKa. L{eHTpbl BMcaHHOM
U OIMCAaHHOM OKpY)XHOCTEW TpeyronbHuKa. Bunbl TpeyronpHukoB. (CBolcTBa
paBHOOEIPEHHOTO TpeyrojbHUKa. COOTHOWIEHUS MEXAY CTOPOHAMH W YIVIAMH
IIPSAMOYTOJIBHOTO TPEYroJIbHUKA. [ [pru3Haku paBeHCTBa TPEYTrONIbHUKOB.

CBoiicTBa BOMCAaHHBIX U ONMHMCAHHBIX YETHIPEXYTOJILHUKOB.

[Ipu3Haky nmapamienorpaMmma.

nmo00us TpeyroJbHUKOB. Teopema dareca.

CooTHOLIEHUsI B MPSIMOYTOJIbHOM TpeyrojbHuKe. COOTHOILIEHHS B MPOU3BOIBHOM
TPEYTOJIBHUKE: TEOPEMA KOCUHYCOB, TEOPEMA CUHYCOB.

CooTHomEeHNE MEXKy CTOPOHAMH U THATOHAJISIMU MTapaJlIeIorpaMma.

®opMyIibl MJIOMAAU TPEYroJIbHUKA, IPSIMOYTIOJbHUKA, MapajuieliorpaMMa, pomoa,
KBaJipaTa, Tparneuu.

@opmya IO POU3BOJIBHOTO YETHIPEX YT OJIbHUKA.

[Tono6wue. [Tomobubie hurypel. OTHOIEHUE TUTOMIAACH MOJOOHBIX QUTYD.

[IpuMeHeHne TPUrOHOMETPUH K PELIEHUIO TUTAHUMETPUUYECKHX 3a/1a4.

Bekrtopsl.



V.  DJeMeHTbI TEOPUH BEPOSATHOCTEH
Omnpenenenue cmy4yaitHOro coObITHsA. Buabl coObiTHii (3J€MEHTapHBIA HCXO/,
JOCTOBEPHOE COOBITHE, HEBO3MOXKHOE COObITHE). Oreparyi Hajl COOBITUIMU (OTpHUIIAHNE
COOBITHH, CyMMa COOBITHI, Mpou3BeneHHe coObITHII). COBMECTHBIC, HECOBMECTHBIC H
MPOTUBOMOJIOXKHBIE COOBITHS.
[loHsATHE BEpOSITHOCTU (CTATUCTHYECKAS BEPOSTHOCTD, KIIACCHYECKasi BEPOSITHOCTD).
CBoiicTBa BEpOSITHOCTU U €€ BBIYMCICHHE (TeopeMa CyMMBI U TEOpeMa IMPOU3BEICHHS

BEPOSTHOCTEH, BEPOSITHOCTH IIPOTHBOITOJIOKHOTO COOBITHS).

3. YueOHO-MeTOAHYECKOE U HHPOPMAIIMOHHOE 00ecIieYeHue

1. H.III.Kpemep, O.I'KoncrantunoBa, M.H.®puaman. Maremaruka s
MOCTyHAIIIMX B 93KOHOMUYeckue u apyrue By3sl./ [loa pen. H.III.Kpemepa. — M.: FOpaiir,
2016.

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

3. JL.I1.KonnoBa, A.A.PeuioB, M.K.Ctenanss. Matematuka (Ji711 H”HOCTPAHHBIX
ciymareneil HoAroTOBHTENbHOro haKybTeTa): yueOHoe nocobue. — M.: PYCAMHC, 2018.

4, M.N.CkanaBu. COOpHUK 3a/1a4 110 MaT€MaTUKE ISl TOCTYNAIONIUX B BY3bl. 6-

e m3ganue. — M.: ACT, 2019.

5. A.TI'. Mopakosu4d, Maremaruka. [1oaHBIM CipaBOYHMK AJ1s1 MOATOTOBKU K EI'D.
-M.: ACT, 2015.
6. N.M. Diiceimont. COOpHUK 3amay sl moAroToBku k EI'D mo martemartuke

(mpodbHITBHBIH ypOBeHE): yueGHOE mocodue. — M.: PYCAIMHC, 2017.

4, HpI/IMepHOB CoacpKaHuC BapHaHTaA BCTYIIUTCJIBHOIO UCIIBITAHUA

3amanne Ha BBIYUCIICHHUE U MTPeoOpa30BaHNe alreOpanyecKuX BhIPAKEHUM.
3amanne Ha MpeoOpa30BaHNE MOKA3ATEIBHBIX JOTAPUPMUISCKUAX U BHIPAKEHUH.
3agaHue Ha MPeoOpa3oBaHUE TPUTOHOMETPUUECKUX BHIPAKCHUM.

3amanue Ha MpeoOpa30BaHNE BHIPAKECHHM, COAEPIKAIINX KOPHHU.

o~ wDd e

3a/laHue Ha pelIeHNe aredpandyeckoro ypaBHEHUS.
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3afaHue Ha pelIeHUue UPPAMOHATILHOTO YPaBHEHHUS.

3aJjaHKe Ha PEIICHHUE TTOKA3aTEIbHOIO YPAaBHEHMUSI.

3agaHue Ha pelieHre JorapupMUIecKoro ypaBHeHHUs.

3ajaHue Ha pelIeHue TPUTOHOMETPUUECKOTO YPaBHEHHS.

3aJjaHie Ha PEUICHUE YPABHEHUS C MOIYJIEM.

3amaHue Ha pelIeHre aNreOpandecKoro HepaBeHCTBA.

3ajaHue Ha pelIeHue MOKa3aTeIbHOIO0 HEPABEHCTRA.

3ajaHue Ha penieHue Jorapu(PpMuIecKkoro HepaBeHCTRA.

3ajaHue Ha pelIeHUE HEPABEHCTBA C MOJTYJIEM.

3ajaHre Ha PEIICHUE CUCTEMbI YPAaBHEHUHN UJIM HEPABEHCTB.

3agaHue Ha anreOpandecKyro WiId TEOMETPUICCKYIO IIPOTPECCHIO.
TekcroBas 3aa4a Ha COCTABJICHUE YPABHEHUS WJIM CUCTEMbI YPABHEHHUI.
3a7jaHe IO TEOPUHU BEPOSITHOCTEH

TekcroBas 3aa4a ¢ 5KOHOMUYECKUM COJIEPKAHUEM Ha BBIYHCIICHUE MTPOLIEHTOB.
TekcToBas 3a7a4a ¢ 5KOHOMAYECKUM COAECPKAHUEM T10 KPEUTHBIM CXEMAM.
3ajaya Ha JeicTBHSA ¢ BeKTopaMu B R3

3azaya 1o IIaHUMETPUH.

3agaHue Ha BRIYMCIICHUE MMPOU3BOHON (DYHKIIMH B TOYKE.

3ajaya Ha T€OMETPUYECKUN CMBICI POU3BOIHOM.

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

JleMOHCTPALIMOHHBII BAPUAHT

1. Haiinute 3HaueHUs BRIPKCHUS:

(7x—3)(49%* + 21x +9) - 343x" + 2x+17 mpu x=13. (3 Gamna)

Otsert: 16

2. Haitnnre 3Hauenns Beipasenns: 457 -9>":5°7 (3 Gamna)

OrtBert: 45

7sin27°sin63°

3. Haiinmure 3HaueHus BRIpaKCHHUS: . (4 6amna)

cosl44”



Ortser: -3,5

4. Haiinute 3HA4YCHHSI BBIPAKCHUS: \/\/4,9 :«/0,1 —4,75. (4 6amra)

Ortser: 1,5

3Xx+16
5. Pemre ypaBHeHue X = ———. Ecnu ypaBHeHue umeer 0oJiee OJJHOTO KOPHS B OTBETE

X+3
3aMUIIATE MEHBIINN U3 KopHEH. (3 Oaa)

OrtBerT: -4

6. Pemmre ypaBHeHHEe ~X+2=X—4. Eciu ypaBHeHue mMmeeT Gojiee OJHOTO KOPHS B
OTBETE 3aMULINTE CyMMY KOpHEH. (4 O6asia)

Otsert: 7
1 5x-9
7. Pemute ypaBHerue 2°° = (Ej . Ecniu ypaBHeHue nmeet 0osee 0JTHOrO KOPHS B OTBETE

3aMUIIATEe MEHBIIUN U3 KOpHEH. (4 O6aa)
Otser: 2

2

8. Pemmre ypaBHEHUE —
log,x-2 log,x-1

=2. Ecnu ypaBHeHue umeer 0ojiee OJHOTO

KOPHS B OTBETE 3alUIIUTE OOJbIINMA U3 KopHEeH. (4 Oasa)
Otser: 8

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

OtBerT: 240

10. Pemmte ypaBHEHUE ‘7X—22‘ =X+8. Eciu ypaBHEHHE UMEET HECKOJbKO KOpHEH, B

OTBETE YKOKUTE MEHBIIIUN KOPEHb. (4 Oaa)
OtseT: 1,75

15
11. Pemute HepaBeHCTBO 1 — — + — > 0. Ykaxxkure HauMeHbIIIEe IEI0E TOJI0KUTEILHOE

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

OrtBer: 1



2x-3 2x-1
12. Pemmrte HepaBeHcTBO 0,6°* 1 >0,6°. VkaxuTe CyMMy BCEX IEJBIX YHCEN, HE

BOIIE/IINX B OTBET. (4 Oasa)
Otgert: 0

13. Pemmre nepasenctso log, (x —3)+log, (x —1)<3.

VYkaxxkute HanOoJIbIIIee PEIICHNE HepaBeHCTBRa. (4 6ara)
OtBerT: 5

14. PemnTe HEpaBEHCTBO |X—]JZS. B oTBere ykaxure HamOOJIbIIEE OTPUILIATEIHHOE

peuienue. (4 6anna)
Otser: -4

2x+42>3;

15. Pemmre cucreMy HEPABEHCTB
5x-1<2,

VYkaxuTe HauMEHbIIIee PelIeHUEe HepaBeHCTRa. (4 Oaa)
Ortser: -0,5

16. HaiimuTe pasHOCTh apuPMETHUECKOI MTPOTrpecCuu {an} ,ecmn 8, =30 n a,=-34. (4

Oama)

Orser: -8

17. B pe3ynbrare cmemmuBanus 25%-ro u 10%-1o pacTBOPOB YKCYCHOM KUCIOTHI MOTYYUITH
750 rpamm 20%-ro pactBopa. Ckonbko rpamMmoB 10%-To pacTBOpa KHCIOTHI OBLIO
UCTIONIb30BaHO? (4 Oasa)

Otser: 250

18. CuMMeTpuYHYIO UTpabHYIO0 KOCTh Opocuiu 3 pa3a. U3BecTHO, 4TO B cyMMe BBITIANO 6
oukoB. KakoBa BepOsSITHOCTh COOBITUSI «XOTs ObI pa3 BbINao 3 oukan? (5 6aIoB)

Otgert: 0,6

19. ToproBast koMIaHus 3aKynaeT y MPOU3BOAUTENS TeIEBU30PHI 10 onToBoi ene 30000
pyOneiti. B po3HMuHyI0 CeTh TeNEeBU30PHI MOCTymNalT ¢ HareHkon 30%. YUepes monroaa
TOpProBasi KOMIIAHUSI HAYMHAET PACIpOAaXy HEpEaM30BaHHBIX TEIEBU30POB M CHIKAET
po3HMuUHYl0 LieHy Ha 15%. B mepuwon pacnpojaxxkd TOproBas KOMIAHUSA [0 KapTe

MOCTOSIHHOTO MOKYIIATEJNsI MPEIOCTABISET TONOJHUTENBHYIO0 CKUAKY 10% OT CHUMKEHHOM
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neHbl. CKOJMBKO CHauyu MOJYYUT BiajeNel] KapThl MOcTostHHOTO mokynatens ¢ 30000
pyoOieit, eciu KynuT TeseBusop? (4 6ana)

Otgert: 165

20. 31 nexabpst 2014 roma Casenwmii B3s1 B 6anke 9 930 000 py6neit B kpenut moa 10%
rojoBbIX. Cxema BBITUIATHI KpeauTa cheayromas: 31 gexabpst KaXIoTo CIeAyIOIIero roja
0aHK Ha4YMCIIAET MPOICHTH Ha OCTABIIYIOCS CYMMY J0Jra (TO €CTh YBETHYMBAET AOJT Ha
12,5%), 3arem CaBenuii mepeBoAuT B OaHk miaTtexx. Becy monr CaBenuii BbITUIaThN 32 3
PaBHBIX TIATEXA.

Kakyro cymmy nepeBoaun CaBenuil B 0aHk exerogHo? (5 0amios)

Otsert: 3993000

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

Otser: 3

22. B tpeyronabnuke ABC, miomanas KOTOPOro paBHA , CTOpOHa AB=2\/Z, a

ctopona BC = 3721 . Haiinure yroia ABC (B OTBETE YKa)KUTE €ro rpaayCHYyI0 Mepy).
(5 6amoB)
Otger: 60

1432

23. Haiiqute npousBoanyro GyHkiuu | (X) 1
X —_

B TOUKE X, = 2. (4 Oamnna)

Otger: -14
24. TIpsimast Y = 3X + 6 mapasuienbHa KacaTelbHON K rpaduky GyHKuun Y =X’ +5X + 4.

Haitnute abcruccy Touku kacanus. (4 6amia)

Ortser; -1

25. Haiigure Hanboupiiee 3Hauenne GyHkmuu Y = log, (16X — X ) (5 6amnoB)

OtBerT: 6

5. OIIeHKa PE3yabTaToB CAa4Y1 BCTYIIMTC/IBbHDBIX HCNBITAHUHA

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

Bpewms BeinonHeHus 3aganuii — 135 MuHYyT.
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