depepanbHOE rocyaapcTBeHHOe 00pazoBaTelibHOE OI0/DKETHOE yUPEKICHHE
BBICIIIET0 00pa30BaHus
«®unancoBblii yuuepcuter npu [lpasnrenseree Poceniickoi ®@egepanmmny

JenapTaMeHT MATEeMAaTHKH
®dakyabreTa HHGPOPMATHOHHBIX TEXHOJIOTHI M AHAJIH3A 00NLIIMX JaHHBIX

VTBEPXJIAIO
[IpopeKTop 1Mo MapKETHHTY 1
paboTe ¢ abUTypHeHTaMH,
OTBETCTBEHHBIH CeKpeTaph

PHEMHOH KOMUCCHM

. 4 / ) _—C.B. bproxosemkast
/72N A 2023 .

IMPOT'PAMMA

BCTYIIUTEJLHOIO MCITBITAHUS
JIIS TIOCTYMAMOIUX Ha 00yUyeHue
110 IIporpamMmam OakajaBpuaTa ¥ MporpaMMam clienualIuTeTa

«MATEMATHUKA»

OJIOBPEHO

CogseroM /lemaprameHTa MaTeMaTUKU
daxynpTeTa HH(POPMALTMOHHBIX
Texnonoruii ¥ ananu3a OOJIBIIUX
na”gHeIx oT 18.12.2023 . Ne 9

Mocksa — 2023



Conep:xanue nporpamMmbl

I O 1070107 (o3 0 (011 (07 (=) ¢ 1 5 TR 3
2. ConepxaHue NPOrPaMMbl BCTYITUTEIBHOTO HUCTIBITAHUS . ..ceeeruuvrrreeernnrereeeennnnns 3
I, APHUDMETHKA, QITEOPA ...veeeeuerieeriiieeeiiiee ettt e ettt e e e et e s e e e s sareeesnaneees 3
Il. Hauyana MaTeMaTHUECKOTO AHAMBA. .. ..uuveeeeeeeeeeeaaaunreeeeeeeeeesesssannrneeeeeeeeessaananns 4
I, TPUTOHOMETPHS «eeeeeeeeeiiiiieiteeeeeeeesseiiiieeeeeeeeeessssnsbeaeaeeeeeeeessssnssssseaeeesesssnnnnns 4
AV 10} Y (i o) 7 6 PP PPPPPPTP 5
V. DneMeHTbl TEOPUU BEPOATHOCTEH ........... Owwubka! 3aknagka He onpepeneHa.
3. YueOHO-MeToau4YecKOe U HHPOPMAIIMOHHOE OOCCTICUCHHUE. ... uuvvveeeeernnrereeanns 6
4. TlpumepHoe cojepKaHUE BapHaHTa BCTYMUTEIBHOTO UCTIBITAHU ........uvvveeeennn. 6
5. OreHKa pe3ylbTaTOB CIAYH BCTYIMUTEIBHBIX UCTIBITAHUM] ....vvveeneveeeeireeeeinee. 10

CocraButenu: TOUEHTHI JlenapTamMeHTa MaTeMaTUKH, K.1.H., f1oueHT Konnosa JLIL., k.T.H.,

noneHT Onexoa E.®., k.11.H., gouent Crenansa N.K.



1. O0ume moJI0KeHUA

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. Conepmaﬂne nporpaMmMbl BCTYIIUTECJIbHOI'0 UCTIIBITAHUA

l. 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.

Jlorapudmel 1 ux cBoicTBa. JlecATUUHBINA U HATYpaJIbHBIN Jorapudmbl. Huco 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 ¥ reomeTpuyeckas nporpeccur. @opMyIel N-TO YjaeHa U CyMMBbI
NEPBBIX N MEPBBIX YJIEHOB IPOIPECCHH.

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

Il. Havama MaTeMaTH4eCKOro aHAJIN3a

OyHKIUs, ee 00JacTh ONpPEe/IeNICHUs 1 MHOXKECTBO 3HaueHu. CBoiicTBa (yHKIIHIA:
MOHOTOHHOCTh, Y4eTHOCTh U HEYETHOCTh, IEPUOAUYHOCTH, OTPAHUUYECHHOCTD.

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.

I1l. Tpuronomerpus
['panycHas u pagranHas Mephl yria.
dynkun Yy =SiN X, y=C0SX, y=1tgX, y=ctgx, ux cBoiictsa u rpadpuku. OCHOBHbIC
TPUTOHOMETpHUUECKHe (POPMybl; OCHOBHBIE TOXAecTBa. DYHKIUU CyMMBbI apryMEHTOB,
(GbopMyJIbl IBOMHOTO W TOJIOBUHHOTO YTJIOB, TpeoOpa3oBaHWe CyMMBbI B NMPOU3BEACHHUE 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 KOCHHYCOB, TEOPEMA CUHYCOB.

CooTHomEeHNE MEXKy CTOPOHAMH U THATOHAJISIMU MTapaJlIeIorpaMma.

dopmynbl MIOLWEAAN TPEYTOJbHUKA, MPSIMOYTOJIbHUKA, MapajielorpamMmma, pomoa,
KBaJpara, TpArenuH.

@opmyJia IO POU3BOIBHOTO YETHIPEX YT OJIbHUKA.

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

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

Bekrtopsl.



3. YueOHO-MeTOnM4YecKOe U MH(OPMALIMOHHOE O0ecreyeHne

1. H.III.Kpemep, O.I''KoncrantunoBa, M.H.®punman. Marematuka 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.PsutoB, M.K.Ctenansad. Matematuka (1Ji1 MHOCTPaHHBIX
CIyIIaTesei MoAroTOBUTEIBHOTO (haKyIbTeTa): yueOHoe mocodue. — M.: PYCAMHC, 2018.

4, M.N.CkanaBu. COOpHHK 33724 IO MaTEMAaTUKE JJIS TOCTYMAIOUIUX B BY3bI. 6-

e m3nanue. — M.: ACT, 2019.

5. A.I'. Mopakosuu, Matematuka. [1oJHBII cripaBOYHHK /1711 HOATOTOBKH K EI'D.
-M.: ACT, 2015.
6. N.M. Diiceimont. CoopHuUK 3amad juisi noaroroBku Kk EI'D mo maremartuke

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

4. IlpuMepHOe coepKaHue BAPUAHTA BCTYNMTEIbLHOTO UCTILITAHUSA

3aaHue Ha BHIYMCIEHUE U TPe0Opa30BaHNE aNredpandeckux BhIPAKEHUI.
3amanue Ha peoOpa3oBaHKE MOKA3ATENbHBIX JOrapU(PMUUYECKUX U BBIPAKEHUH.
3ananue Ha MpeoOpa3oBaHUE TPUTOHOMETPUUYECKUX BBIPAXKEHUH.

3aaHue Ha MPeoOpPa30BAHNUE BBIPAKEHUM, COAEPKAILUX KOPHHU.

3aaHue Ha pelIeHne alredpanyeckoro ypaBHeHUs.

3ajaHue Ha pelIeHre HPPAMOHAIIBHOIO YPaBHEHMUS.

3alaHue Ha pEIIeHNE T0Ka3aTENbHOIO YPaBHEHUS.

3aianue Ha perieHue JorapuGMUIEecKoro ypaBHEHUS.

© © N o g &~ w b E

3aiaHue Ha pelieHre TPUTOHOMETPUYECKOT0 YPaBHEHHUS.

|
©

3aJlaHuE HA PEIIECHUE YPaBHEHUS C MOAYJIEM.

|
=

3amanue Ha pelieHne anredpanyecKoro HepaBeHCTBRA.

|
o

3aJIaHI/Ie Ha pCIICHUEC ITOKAa3aTCIIbHOIO HCPABCHCTBA.

|
@

3amanue Ha penieHne JorapuGMUIECKOro HepaBeHCTBA.



14.  3anaHue Ha pellleHHE HEPABEHCTBA C MOAYJIEM.

15.  3amanHue Ha pelIeHHE CUCTEMBI YPaBHCHUN WJIH HEPABCHCTB.

16.  3amanue Ha anreOpanvecKyIO WM FT€OMETPUYECKYIO ITPOrPECCHIO.

17.  TexcroBas 3a/ada Ha COCTABJICHHE YPABHEHUS WU CUCTEMbI YPaBHEHUH.

18. TekcroBas 3aa4a ¢ SKOHOMUYECKUM COJICP)KaHUEM Ha BBIYHCIICHUE MPOIICHTOB.
19. TexkcroBas 3aa4a ¢ SKOHOMHUYECKUM COJICPKAHUEM Ha BHIYHMCIICHUE MTPOIICHTOB.
20. TexcToBas 3a1a4a C SKOHOMHYECKUM COJIEP>KaHUEM IO KPETUTHBIM CXEMaM.

21. 3apnaya Ha aeiicTBus ¢ BekTopamu B R3

22.  3amaya 1o IIaHUMETPHH.

23. 3ajaHue HA BBIYUCIICHUE MPOU3BOTHON (PYHKIIMU B TOUKE.

24.  3amaya HA TEOMETPUYECKUN CMBICI MPOU3BOHOM.

25. 3agava Ha IOWCK HAUMEHBIIETO ¥ HauOOJBIIETO 3HAUCHUH (DYHKITMH Ha OTPE3KeE.

HCMOHCTpaHHOHHLIﬁ BapuaHT

1. Haifnute 3HaueHUs BRIPOKCHUS:

(7x—3)(49%* + 21x +9) - 343x" + 2x+17 mpu x=13. (3 6amna)

Otsert: 16

2. Haiinute 3Hagenus Beipaxerns: 457" -9>":5>" (3 Gamna)

Otser: 45

3. Haiinure 3HaueHUs BhIpOXKCHHUS: 7sin27 sin63 . (4 6amna)
cosl44°

Ortser: -3,5

4. HalimuTe 3HAYCHUS BBIPAKCHUS: \/ V4,9:4/0,1-4,75 . (4 6ana)

Otser: 1,5

3x+16
5. Pemute ypaBHenue X =———. Ecnu ypaBHeHue umeeT 60s1ee OJHOro KOPHS B OTBETE

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

Ortser: -4
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6. Pemnre ypaBHeHne ~X+2=X—4. Eciu ypaBHeHue mMmeeT Gojiee OJHOTO KOPHS B
OTBETE 3aMUIIUTE CyMMY KOpHeH. (4 Oasa)

Ortser: 7
1 5x-9
7. Pemute ypaBHenue 2°° = (Ej . Ecniu ypaBHeHue nMeet 0osiee 0JJHOTO KOPHS B OTBETE

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

3 2
log,x—-2 log,x -1

8. Pemnure ypaBHeHHE =2. Eciiu ypaBHeHue umeer 60jee OJHOro

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

9. Pemute ypaBHeHHe: COS2X—COSX=0. Vkaxure B rpaaycax HauOOJBIIMNA KOPEHb
. 3
YpaBHEHUsI, IPUHAJICKALINN OTPEZKY 0;7 . (4 6amna)

OtBerT: 240

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

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

15
11. Pemure HepaBeHCTBO 1 — — + — > 0. YkakuTe HAMMEHBIIIEE LIEI0E MOJIOKUTEIILHOE

2x  2x*
perieHre HepaBeHCcTRa. (4 O6aia)

OtBerT: 1

2x-3 2x-1
12. Pemmrte HepaBenctBo 0,61 >0,6%4. VkaxkuTe CymMMy BCeX NEIBIX YHCEN, HE

BOIIIEIINX B OTBET. (4 Oaja)
Otger: 0

13. Pemmre HepaBercTBo 104, (X — 3) +log, (X —1) <3.

VYkaxute HauOoJbIlIee pelIeHue HepaBeHCTRa. (4 6asia)

OtBeT: 5



14. PemuTe HepaBEHCTBO |X—1|25. B orBere ykaxkute Hamboibliee OTPHUIATEIHLHOE

peuienue. (4 6anna)
OtBer: -4

2x+4>3;

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

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

16. Haiinute pa3HOCTh apupMeTHIECKON MPOTPECCHH {an} ,ecmn a8, =30 u a, =-34. (4

Oasna)

Orser: -8

17. B pe3ynbrare cmemmuBanus 25%-ro u 10%-ro pacTBOPOB YKCYCHOM KHCIOTHI OJTYYUITH
750 rpamm 20%-ro pactBopa. Ckosbko rpammoB 10%-ro pacTtBopa KHCIOTHI OBLIO
Hcmoib30BaHo? (4 6ama)

Otser: 250

18. [lenbl B HEKOTOPOM cermMeHTe BhIpociu 3a mecsil Ha 20%, a moToM 3a mocC/Ie Ty o
mecsn ynanmu Ha 20%. Ha ckonbKo MpOIEHTOB yHaiu IieHbl B utore 3a nBa Mecsma? (5
0aIoB).

OtgeT: 4.

19. ToproBast koMIaHus 3aKyMaeT y MPOU3BOAUTENS TEIEBU30PHI 10 onToBoi ere 30000
pyoueir. B po3HMYHYIO ceTh TeaeBH30pHI MocTynarT ¢ HamneHkod 30%. Uepes monrona
TOProBasi KOMIIAHWSI HAaYMHAET PACIPOAAXKY HEPEATM30BAHHBIX TEJIEBU30POB U CHHXKAET
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)

Otgert: 165

20. 31 nexabps 2014 rona Casenuit B3ss1 B 0anke 9 930 000 pyOneii B kpeaut 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. Hatigute pacctosaue mexay Toukamu A(1;—2;3) u B(3;-15). (4 6amna)

OtBeT: 3

22. B tpeyronpHuke ABC, miomaas KOTOPOTrO paBHA 3 , CTOpOHa AB=2\/z, a

cropona BC = 321. Haitnure yroit ABC (B OTBeTEe YKa)KUTE €ro rpagyCHyI0 Mepy).
(5 6amoB)
Otger: 60

14-3x%°

23. Haiimute npou3BoaHyro GyHKIuu  f (X) 1
X —

B TOUKE X, =2. (4 6ayna)

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

HaiinuTe abcmuccy Touku kacanus. (4 6asma)

Ortser: -1

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

OTtBerT: 6

5. OneHka pe3yJbTaTOB CAa4M BCTYNHUTEIbHBIX HCTIBITAHUI

Bo BpeMsi BCTYNMUTENBHOTO HCHBITAHUS HEOOXOJIMMO BBITIOJTHUTH 25 3aJaHUM.
KonudecTtBo BepHbIX 0TBETOB niepeBoasTcs B 100 OanpHyO 1IKaly OlEHUBAHUS.

Bpewms BoinonHeHus 3aganuid — 135 MUHYT.
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