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1. O0ume mMoI0KeHUA

[Iporpamma BCTYNUTENBHOTO HCHBITAHUSA MO JAWCHMUIUIMHE «MaTemaTuka»
(mpodunbHasg) mpenHazHadeHa I aOUTYpUEHTOB, HWMEIOIIUX I[IpaBO Ha cAady
BCTYIUTENbHBIX UCIBITAHUNA 1O y4E€OHBIM MpeIMeTaM U JUCHUIUIMHAM JJi1 00y4YeHUs 10
nporpaMMaM OakanaBpuara.

[{enb BCTYNMUTENBHOTO UCIIBITAHUSA MPOBEPKA 3HAHUN aOUTYpUEHTOB B MIPOBEICHUH
KOHKYPCHOTO OTOOpa aOUTYpHUEHTOB HJisi JanbHeliiero o0ydeHus B DOUHAHCOBOM
ynusepcutete npu lIpaBurenscrBe Poccuiickon @enepanuu.

OcHOBHOM 3amauell BCTYNHUTEIBHOIO UCIHBITAHUS SBJISIETCS TPOBEpPKAa 3HAHUIMA
aOUTypHEeHTa B O0JIACTH MaTeMaTHKU (TpoduibHas MaTeMaTHKa), HEOOXOIUMBIX IS

MPOJIOJKEHUS YCIIEITHOTO0 00y4Y€eHHUs 10 IporpamMmam OakanaBpHara.

2. Conep:xaHue NporpaMMbl BCTYNIUTEIbHOT0 HCTIBITAHUSA

l. Apudmertuka, ajaredpa

Hatypanwsubie uncia. [Ipoctsie 1 cocTaBHbIe uncna. Hanbonbimii o01muii AeuTens,
HauMeHblee ooiee kpatHoe. [Ipusnaku nenumoctu Ha 2, 3, 5, 9,10. JleneHue ¢ ocTaTKOM.
OkpyrieHue yuces.

[{enble, pauMOHAIBHBIE U UpPALIMOHATIbHBIC Yucia. [IponeHTsl, mponopIuoHaIbHOE
NEJIEHUE.

N300pakeHne uucen Ha YHUCIOBOM MpsiMoil. AOCOIOTHas BeIMYMHA (MOIYJIb)
NEeUCTBUTEIBLHOTO YHCIIa, €€ TeOMETpUUeCKUid cMbIci. CpeaHee apumMeTuuecKkoe u cpeHee
F€OMETPUYECKOE.

CreneHu ¢ HATypaJIbHBIM, IIEJIbIM, PAllMOHATBHBIM MOKa3aTeneM. ApudmeTnyeckuit
KOpPEHb.

HucnoBsle BeIpakeHUs. BrelpaxkeHus ¢ nepemMeHHbIMU. POopMylibl COKPAIIEHHOTO
YMHOX€HUs. JleseHne MHOTOUYJIEHa HA MHOTOUJIEH.

Jlorapudmsbl u ux cBoicTBa. JleCATUYHBINA U HATYpaIbHBIN Jorapudmel. Huco e.

YpaBHEHUS U CUCTEMBI YPABHEHUU. PAaBHOCUIIBHOCTh YPABHEHUN U CUCTEM.

KBanparnsie ypaBHeHUs U pUBOsIIUECs K HUM. Teopema Buera.

HNppauronanpHble ypaBHEHHS. Y PABHEHUS C MOLYJISIMH.
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Jlorapudmuueckre u noka3aTelbHble YPaBHEHUS U CUCTEMBI.

HepaBeHcTBa, cHUCTEMBl HEPABEHCTB. PaBHOCHMIIBHOCTH HEPABEHCTB M CHCTEM
HEpPABEHCTB. MeTO HHTEPBAJIOB ISl PEIIEHUS HEPABEHCTB.

KBanpartssle, uppalioHalbHbIE, JIOTapU(PMUUECKUE, IOKa3aTeIbHbIE HEPABEHCTBA U
cucreMbl. HepaBeHCTBA ¢ MOIYJISIMU.

Pemrenne 3a1a4 Ha COCTaBJICHHE YPABHEHUM U CUCTEM YPaBHEHUM.

ApudmeTrnueckast U reomeTpuyeckas nporpeccur. @opMyiibl N-To 4jaeHa U CyMMBbI
IIEPBBIX N MEPBBIX YWIEHOB IPOTPECCHUMN.

3aiaun ¢ IKOHOMUYECKUM COJIepKaHUEM (Ha MPOIIEHTHI U KPEUTHI).

Il.  Havaga MaTeMaTH4eCKOro aHAJIN3a

@OyHKMs, ee 00JacTh ONpEeNICHUsI 1 MHOXKECTBO 3HaueHui. CBoiicTBa (yHKLIHNA:
MOHOTOHHOCTB, Y4ETHOCTb U HEYETHOCTD, IIEPUOAUYHOCTD, OTPAHUYCHHOCTD.

OCHOBHBIE 3JIEMEHTapHble (QYHKIMM (JIMHEHHas, KBaJpaTU4yHas, CTENEHHas,
MoKa3aTesbHasl, Jorapupmuueckas, TpuroHomerpuueckue). CBOWCTBA 3JIEMEHTAPHBIX
GbyHKUIMA U UX TpaduKy.

[lonsiTue o0 mNPOU3BOAHON (YHKUHUH, TE€OMETPHUYECKHI CMBICI MPOU3BOJIHOM.
[Ipou3BoaHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO, IPOU3BOIHAS CIOKHON (QYHKLIUU.

[Ipou3BoAHBIE OCHOBHBIX AJEMEHTAPHBIX (YHKIUN (CTEMEHHOM, MOKa3aTeIbHOM,
norapu(pMUYECKON, TPUTOHOMETPUUYECKHUX ).

YpaBHeHue KacaTelbHON K TpaguKy GyHKIIUU.

[IpumMeHeHne NPOW3BOMHOM MJIi HAXOXKIACHUS HAuOOJBIIEr0 W HAUMEHBIIETO

3HAYE€HUU (DYHKIIMHU HA OTPE3KeE.

I11. Tpuronomerpus
I'panycHas u paguaHHas Mepsl yIua.
®dynkuu Y =sin X, Y =C0SX, y=tgx, y=ctgX, ux cBoiicra u rpa¢uku. OCHOBHBIC
TPUTOHOMETpHUUYECKUE (HOPMYJIbI; OCHOBHbIE TOXAeCTBa. DYHKIIMU CyMMBbI apryMEHTOB,
(GbopMysbl IBOMHOTO M MOJIOBUHHOTO YIJIOB, MPeoOpa30BaHUE CYMMBbI B MPOU3BEACHUE U

oOpaTtHO, (pOpMYJTBI MPUBEICHHS.



Pemenue npocTemmx TPUroHOMETPUYECKUX YPABHEHUHM U YPaBHEHUM, CBOJSAILUXCS
K HUM.
HaxoxaeHue peleHnii (MM 4ncia peleHnii) TPHroHOMETPUYECKOTO YPaBHEHUS Ha

3aJaHHOM IIPOMCIKYTKC.

IV. Teomerpus

[Ipsimas, myd, OTPE30K, JIOMaHas. YTOJI, BEeJIMYMHA yria. BepTUKaibHbIE U CMEKHBIE
YTJIBL.

[TapamtensHble npsiMble. [Ipu3Haky napasuieIbHOCTH HPSMBIX.

OxpyxHOCTb, Kpyr. CBoiicTBa CeKylmled M KacaTeJbHOM K OKPYKHOCTH.
lenTpasbHble W BIOHCaHHBIE YUl JUJIMHA OKPYXXHOCTH, JJIMHA YT OKPYXHOCTH.
Pannannas mepa yria. Ilmomans xpyra. [momans npsaMoro KpyroBoro CEKTopa.

TpeyroneHuk. Meauana, OuccekTpuca, BbICOTa TPEeyrojabHuKa. LIeHTphl BucaHHON
U OIMCAaHHOM OKpPY)KHOCTEH TpeyrosbHHKa. Buuael TpeyroapHukoB. CBoiicTBa
paBHOOEAPEHHOTO TpeyrojbHUKa. (COOTHOIIEHHS MEXAYy CTOPOHAaMU U yIJlaMu
IIPSIMOYTOJIBHOTO TPEYroJibHUKA. [Ipr3Haku paBeHCTBa TPEYTOJIBHUKOB.

CBolicTBa BOMCAaHHBIX M ONMCAHHBIX YE€THIPEXYTOJIbHUKOB.

[Ipu3Haku napayenorpaMmma.

noao0us TpeyrojbHUKOB. Teopema Daeca.

CooTHOIIEHUST B NPSIMOYTOJIBHOM TpeyroibHuke. COOTHOLIEHUS B IPOHU3BOJIBHOM
TPEYTOJBHUKE: TEOPEMA KOCHHYCOB, TEOPEMA CHHYCOB.

CooTHOIIEHNE MEXTYy CTOPOHAMU U IHMArOHAISIMU NapaljIesIorpaMma.

®opMyIibl MJIOMAAU TPEYroJIbHUKA, IPSIMOYTIOJbHUKA, MapajuieliorpaMMa, pomoa,
KBaJparTa, Tpareuuu.

dopmyiia II0IAAH IPOU3BOJIBHOTO YETHIPEX YT OJIbHUKA.

[Tono6ue. Ilono6HbIe Gurypsl. OTHOIIEHKE IIOMIaACH MOAOOHBIX QUTYP.

[IpuMeHeHne TPUTOHOMETPUH K PELICHUIO INIAHUMETPUYECKHX 3a1a4.

Bektopsl. KoopannaTel BekTopa B [[ekapToBOM CUCTEME KOOPAUHAT HA INIOCKOCTH U
B TPEXMEPHOM NpocTpaHcTBe. Omnepaluu Haja BEKTOpPaMHM Ye€pe3 KOOPAWHATHL: CyMMma
BEKTOPOB, YMHOXEHHE BEKTOPA HA 4YMCIIO, CKAISAPHOE NPOU3BEICHHUE BEKTOPOB, UIMHA

BEKTOpA.



3. YueOHO-MeTOoauYeCKOe U HHPOPMALIMOHHOEe 00ecredeHue
OcHoBHas JuTEpaTypa

1. Kpemep, H. II. MaremaTuka i NOCTYNAKOIIUX B SKOHOMUYECKHE BY3bBI :
NoAroToBka K EAMHOMY TrocynapCTBEHHOMY 5K3aMEHY M BCTYMNHUTEIbHBIM
ucneiTanusiM : yaeOHoe nocooue / H. III. Kpemep, O. I'. Koncrantunosa, M. H.
O®punman ; ox pen. H. III. Kpemepa. — 9—e usn., mepepadb. u mon. — Mocksa :
Onutn—[ana, 2017. — 617 c. — Pexum pocryma: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683160 (mara oOparieHus:
21.01.2026). — ISBN 978-5-238-02277—-2. — TeKCT : 3JCKTPOHHBIH.

2. Crenansstn, MW.K. ba3oBas wmaremaTuka Jis HMHOCTPAHHBIX  CTYACHTOB
MMOATOTOBUTEIIBHBIX (DAKYJIBTETOB : yUEOHUK 11 SKOHOMHYECKHX M TEXHUUYECKHX
HanpaBieHuil nonroroBku OakanaBpuata / M.K. Cremansn, JI.II. KonnoBa, A.A.

PruioB ; ®unyauBepcuteT. — Mocksa : Knopyce, 2026. — 256 c. : un. — ISBN 978-5—

406-15687-2. — Pexum pgoctyma: mo mnoamucke / peructpaumu — URL:
https://book.ru/book/960797 (mara obpamenus: 21.01.2026). — Texkcr
AIEKTPOHHBIN.

3. Konnosa, JI. I1., Maremaruka (Jist ”THOCTPAHHBIX CIIyIIATeNeH MOArOTOBUTEIHLHOTO
dakynbTeTa) : yaueonoe nocobue / JI. I1. Konnona, A. A. Pwios, 1. K. Crenansin. —
Mocksa : KanoPyc, 2021. — 163 c. — ISBN 978-5-406-08801-2. — Pexxum nmoctyrma:
no noanucke / peructparuu — URL: https://book.ru/book/940998 (nata oOparieHus:
21.01.2026). — TeKcCT : 37CKTPOHHBIH.

JlonoiHUTEIbHAS JIUTEPaTypa

4. Anrebpa u Hayanma Maremaruueckoro ananmmsa. 10-11 kmaccel. ba3oBelii u
yriyoneHHbIl ypoBHH : yueOHuk / [II.A. Anumos, FO.M. Kansrun, M.B. TkaueBa [u
ap.]. — 13—e wusn., crep. — Mocksa : IlpocBemenue, 2025. — 464 c. : un. —
.(Maremaruka: anrebpa U Hauajga MaTeMaTH4eCcKoro ananusa, reomerpus). — ISBN
978-5-09-120157—4. — Texcrt : HEMOCPEACTBEHHBIM.

5. Mepznsak, A.I'. Maremaruka. AnreOpa u Hadajia MaTeMaThdeckoro aHammsa. 10

KJacc. YiryOneHHbIN ypoBeHb : yueOHuk / A.I'. Mep3nsk, JI.A. Homupogrckuii, B.M.



[TonsikoB ; mox pex. B.E. Ilononsckoro. — 9— u3a., crep. — Mockasa : [Ipocsenienue,
2025. — 479 c. : un. ISBN 978-5-09-120228-1. — TekcT : HEMOCPEICTBEHHBIH.

6. Mep3nak, A.I'. Marematuka. AnreOpa W Hayaia mMaTeMaThyeckoro axammsa. 11
KJacc. YTIyOneHHbIN ypoBeHb : yueOHuk / A.I'. Mep3mnsk, JI.A. Homuposckuii, B.M.
[Tomsaxos ; mox pen. B.E. Ilogonsckoro8—e m3m., crep. — Mocksa : IIpocsemienue,
2025. - 415 c. : un. — ISBN 978-5-09-120229-8. — TekcT : HEenmocpeACTBEHHBII.

DJIEKTPOHHBbIE PecypcChl:

7. https://edu.fa.ru/course/view.php?id=3779

4. IlpuMepHOe coepKaHue BAPUAHTA BCTYNMTEIbHOTO UCIIBITAHUS

1. 3agaHue Ha BBIYUCICHUE U TMpeoOpa3oBaHHE alreOpandyecKkux, MOKa3aTeIbHBIX,

JIOT" apH(i)MI/I‘-IeCKI/IX, TPUTOHOMCTPHUYCCKHUX U UPPAITUOHAJIBbHBIX BLIpa)KeHHﬁ.

2. 3ajaHue Ha pelIeHue alredpanyecKkoro ypaBHEHUS.

3. 3amanue Ha pelIeHrne UPPaIMOHaTIFHOTO YPaBHEHUS.

4. 3aaHue Ha pelIeHre N0Ka3aTeNbHOIO YpaBHEHUSI.

S. 3ajaHue Ha pelIeHue Jorapu(pMUUECKOro ypaBHEHUS.

6. 3aaHue Ha pelIeHNue TPUTOHOMETPUYECKOTO YPaBHEHUS.

7. 3aaHue Ha peIlIeHUe YPaBHEHUS C MOAYJIEM.

8. 3amaHue Ha pelIeHre areOpanaeckoro HepaBeHCTBaA.

9. 3aaHue Ha pellleHue MOKa3aTeIbHOTO HEPABEHCTRA.

10.  3amaHue Ha penieHHe JorapuHMHUIECKOTO0 HEPABEHCTBA.

11.  3apmaHue Ha pelIeHHE HEPABEHCTBA C MOTYJIEM.

12.  3apmaHue Ha pelIeHHe CUCTEMbl YPaBHEHUH WJIM HEPABEHCTB.

13.  3amaHue Ha anTeOpPaMvECKYIO WIIH T€OMETPHUSCKYIO MPOTPECCHUIO.

14.  TekcroBas 3aja4ya ¢ 5JKOHOMUYECKUM COJIEp’KaHMEM Ha BHIYMCIICHUE MPOLIEHTOB.
15.  TexkcroBas 3aa4a ¢ 3KOHOMHUUYECKUM COJIEpKaHUEM IO KPEITUTHBIM CXEMaM.
16. 3anaua Ha aeiicTBus ¢ BekTopamu B R3

17. 3asaya 1o MJIaHUMETPUH.

18. 3apanue HA BHIYUCIIEHHE MPOU3BOJHON (PYHKIIMU B TOUKE.


https://edu.fa.ru/course/view.php?id=3779

19. 3amaya HA TEOMETPUYECKUM CMBICI IPOU3BOTHOM.

20. 3agaya Ha MOMCK HAWMEHBILIETO U HAUOOJIBIIIET0 3HAYEHUN (PYHKIIMU HA OTPE3KE.

JleMOHCTPAIMOHHBINA BAPHAHT

1. Haiinute 3HaY€HUS BRIPAKCHUS:

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

Ortser: 16.

3x+16
2. Pemute ypaBHeHHE X = a3 Ecnu ypaBHeHHe umeeT 0oJiee OJHOTO KOPHS B OTBETE

X+
3aIUIITUTE MEHBIIINN U3 KOpHEH. (5 6aioB)
OtBeT: 4.
3. Pemute ypaBHeHue ~X+2=X-—4. Ecnu ypaBHeHHE MMeeT 0Oojiee OJHOTO KOPHS B
OTBETE 3aIUIIUTe CyMMY KopHeH. (5 0aioB)

Otser: 7
1 5x-9
4. Pemrute ypasHeHHe 2°° = (Ej . Ecniu ypaBHeHue nMeet 0osiee 0JJHOTO KOPHS B OTBETE

3aIUIITUTE MEHBIIINHN U3 KOpHEH. (5 6aioB)
Ortger: 2.

2
log,x—-2 log,x—1

5. Pemure ypaBHeHHE =2. Ecnu ypaBHeHHE umMeeT 0oyiee OJHOTO

KOPHS B OTBETE 3aIMUIIUTE OOJbIINN U3 KOopHEH. (5 0aioB)
Ortger: 8.

6. Pemmte ypaBHeHme: COS2X —COSX=0. Vkaxure B rpaaycax HauOOJBIINNA KOPEHb
. 3
ypaBHEHUS, TPUHAJICKAIINI OTPE3KY 0,7 . (5 6amoB)

OrtBerT: 240.

7. PemuTe ypaBHEeHHE ‘7X—22‘=X+8. Ecin ypaBHEHHE MMEEeT HECKOJIbKO KOPHEH, B

OTBETE YKOKHUTE MEHBIIINUN KOPEHb. (5 6aion)

Ortser: 1,75.
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8. Pemmte HepaBeHCTBO 1— — + — > 0. VKaxuTe HaMMEHBIIIEE 11€JI0€ TTOJIOKUTEIBHOE

2x  2x°
peleHre HepaBeHCTBa. (5 6aJToB)

Ortser: 1.

2x-3 2x-1
9. Pemmte HepaBenctBo 0,6°*1 >0,6%%4. VkaxkuTe CyMMy BCEX MEIBIX YHCE, HE

BOIIIEAIINX B OTBET. (5 0aJioB)

Ortser: 0.

10. Permnre HepaBerncTBo 100, (X — 3) +log, (X —1) <3.

VYkaxxkute HauOoJIbllIee pelIeHre HepaBeHCTBa. (5 6aIOB)

OTtBeT: 5.

11. Pemute HepaBEHCTBO |X—ﬂ25. B otBere ykaxkuTe HamOOJbIIEE OTPULIATEIHHOE

peuienue. (5 6anoB)
Otger: 4.

2x+4>3;

12. Pemmrte cucteMy HEpaBEHCTB
5x-1<2.

VYkaxkute HauMEHbIIIee PEIICHHE HEPaBeHCTBA. (5 OaIIIOB)

Ortset: —0,5.

13. Haiigure pa3HOCTH apu(METHIECKOH MpOrpeccuu {an}, ecn 8, =30 a,=-34. (5

0asioB)

Otser: 8.

14. Toproasi KOMITaHUS 3aKyIaeT y MPOU3BOAUTENS T€JIEBU30PHI IO onTtoBo# 1ene 30000
pyOsieil. B po3HuYHYIO ceTh TeaeBU30phI MocTynarT ¢ HaieHkod 30%. Uepes monrona
TOProBasi KOMITAHUSI HAaYMHAET PACIPOJAKY HEPEATU30BAHHBIX TEJIEBU30POB M CHIDKACT
po3HuuHyl0 1ieHy Ha 15%. B mepuwoa pacnpomaku TOproBass KOMMAHUS MO KapTe
MOCTOSIHHOTO MOKYIATEJSI MPEIOCTABISET TONOTHUTENBHYIO0 CKUAKY 10% OT CHUMXKEHHOM
tneHbl. CKOJBKO CcAauydl MOJYYUT BiaJAeNel] KapThl MOCTOSAHHOro mnokymarens ¢ 30000

pyOnei, eciiu Kynut TeneBu3op? (5 6aion)

Otsert: 165.



15. 31 nexabps 2014 roga Casenuit B35 B 6anke 9 930 000 py6neii B kpeaut o 10%
roJIoBeIX. CXxema BBIILIATHI KpeauTa ciaeayromas: 31 gexadpst KakI0To CISTYIOIIEro roaa
0aHK HAYMCIIACT TMPOIEHTHI Ha OCTABIIYIOCS CYMMY JIOJra (TO €CTh YBETUYMBACT JOJIT Ha
10%), 3atem Capenuii TiepeBOAMT B OaHK IwiaTek. Bech monr CaBenuii BBITUIATHII 3a 3
PaBHBIX IJIATEXKA.

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

Otgert: 3993000.

16. Hatigute paccrosaue Mexay Toukamu A(1,—2;3) u B(3;-15). (5 6amon)

Ortser: 3.

17. B tpeyronsHuke ABC, miom@aab KOTOPOro paBHA , CTOpOHa AB=221, a

cTtopoHa BC = 3/21. Haiigute yroi ABC (B OTBETE YKaXUTE €ro rpaayCHyI0 Mepy).

(5 6amoB)
Ortser: 60.
y 14 —-3x°
18. Haiigute nmpousBoanyo pynkuun | (X) = —1B TOUKe X, =2. (5 OanoB)
X —
Ortgert: —14.

19. Tpsimast Y =3X + 6 mapasienbHa KacaTeabHoOil K rpaduky GpyHKmun Y =X’ +5X + 4.

Hatigure abcuuccy Touku kacanus. (5 0auioB)

Ortser: —1.

20. Haiigure HanbosbIee 3HaueHne GyHkuu Y = log, (16X —x° ) (5 6amoB)

OTtBerT: 6.

5. OueHka pe3yJbTaTOB CAa4M BCTYNUTEIbHBIX HCIIBITAHUM

Bo BpeMs BCTYNUTENBHOTO UCHBITAHHS HEOOXOIMMO BBIMOJHUTH HAa 20 3agaHuil.
KonnuecTBo BepHbIX 0TBETOB niepeBoAsTcs B 100 6anpHy0 MKy OLEHUBAHUSI.

Bpewms BeinonHenus 3aganuii — 135 MuHYT.
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