ABTOHOMHASl HEKOMMEPYECKAAl OPFAHU3ALMA BbICLWWErO OEPA3OBAHMA
«MHCTUTYT MEXAYHAPOOHbIX 3KOHOMUYECKUX CBA3EW»

INSTITUTE OF INTERNATIONAL ECONOMIC RELATIONS

YTBEPXJIAIO
Pexrop UMOC boromouiora FO.1.

NOKYMEHT NOAMUCAH
ONEKTPOHHOW NOANNCHIO

Cepruchukar: 028C6980001EBA999CAFI1A188C1304800

Bnageneu: AHO BO "MHCTUTYT MEXXOYHAPOAHbIX 3KOHOMUYECKNX

CBABEM", UHCTUTYT MEXXAYHAPOLHbIX 3KOHOMWUYECKMX CBSIEN,

nvac
o

[DeiicTauTenen: ¢ 31.03.2026 fo 30.06.2027

26 mapta 2026 roaa

IMPOI'PAMMA
BCTYIIUTEJIBHOI'O UCIIBITAHUA
«MATEMATUKA»

(s U1, TOCTYNaIIKMX Ha 0a3e CpeHero 00111ero oopa3oBaHus)

Mocksa 2026



(I)opMa NpoBECACHNA BCTYIUTC/ILHOI'O UCIIBITAHUSA

BcerynurensHoe  wcmbiTaHWe  TPOBOAUTCA B (OpME  KOMIBIOTEPHOTO
TECTUPOBAHUS, B TOM YUCJIE C UCIOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTUH.

[IporpaMMa BCTYNUTENBHOTO HWCIBITAHUS COCTAaBIIEHA B COOTBETCTBUU C
TpeOoBaHUsIMU TpenMera «MartemaTtuka» B 00BEME TOCYIapCTBEHHBIX HTOTOBBIX
HCTIBITAHUN cpeHero (MmoJHoro) ooImero oOpa3oBaHus W OOBEIUHSET B cebe Bce
OCHOBHBIC COJICPKATEIbHBIC KOMITOHEHTHI MATEMAaTHYCCKUX 3HAHUH.

Tpeb6oBaHus K YPOBHIO NOJATOTOBKHU MOCTYMAKIIAX

JlJis yCHemHoro mpoX0KIE€HUSI BCTYNMHUTEIBHOTO HCIBITAHUSA MOCTYHAIOUIUI
JOJIKEH:

- 3HaTh OIpEAETICHUsI MaTeMAaTUYECKUX MOHATUH, (OPMYIMPOBKH OCHOBHBIX
TEOpEeM, OCHOBHBIE (HOPMYJIbI;

- yMeThb [IOKa3blBaTb TEOPEMbl U BBIBOAUTH (OPMYJbI, MPOBOIUTH
JI0Ka3aTeIbHbIe PAcCyXICHHS B XOZ€ PELICHHS 3a/1a4;

- BJaIeTh OCHOBHBIMH YMEHHUSMH W HaBBIKAMH, TMPEIYyCMOTPEHHBIMH
POrpaMMOii, yMETh pelIaTh TUTIOBBIC 3aa91

ConepmaHue nporpaMmMbl BCTYIIHTEIbHBIX HCNBITAHUM

Paszgen 1. IIpeoOpa3zoBanme apu@MeTHYECKHX M aJredpamvecKux
BbIPaKeHU M

Harypanbsubie uncna (N). [Ipocteie 1 cocTaBHbIe uKcna. JlenuTenb, KpaTHOE,
HauOOJIBIITNI OOIUH IeTUTeNb, HAauMeHbIee obiiee KpaTtHoe. [Ipu3Haku qeIuMocTr
Ha 2, 3, 5, 9, 10. Lensie uncna (Z). Panmonanbusie yucia (Q), neHCTBUTENbHBIC
gyucna (R), wux mpencraBieHue B BUAE JACCATHYHBIX  JipoOeil. Momynib
JNEUCTBUTENBHOIO YHMCJA, €r0 T€OMETPUYECKUH CMBICIA. YMCIOBBIE BBIPAKEHHUS.
Breipaxkennss ¢ nepeMeHHbIMU. DOpMyJbl COKpaIlIEeHHOTO yMHOXeHHus. CBoucTBa
cTeneHerd W AeicTBUsA ¢ apupmeTnuecKuMHu KopHsAMH. CTeneHb ¢ palrOHaIbHBIM
nokaszaresneMm. ApupmeTnyeckuid KopeHb. JledcTBUA Haag apuPMETUYECKUMH
KOpHSAMHU. YTNPOUIEHHWE UPPALMOHANBHBIX  alreOpanuecKux  BBIPAKECHUM U
BBIPAXEHNN, COAEPKAIMX HEM3BECTHOE MOJT 3HAKOM MOJTYJIS.

Paznen 2. PaunoHanbHble YpaBHEHMSI

PaBeHcTBO, TOXHECTBO, ypaBHEHHE. PaBHOCWIIbHBIE ypaBHEHUS U
HEPaBHOCUJIbHBIC TIPe0oOpa3oBaHMs MPU PEIICHUN ypaBHeHUU. JIMHelHble ypaBHe-
Husa. KBanpatnele ypaBHeHus. Teopembl Bueta, mpsiMmas u obpatHas. Paznoxxenue
KBaJ[paTHOTO TpEeX4WJleHa Ha JIMHEHHbIE MHOXXMTEIW. DbHKBajpaTHbIC ypaBHEHUS.
PanronanbHbIe ypaBHEHUS.



Pasznen 3. Auirebpanyeckue ypaBHeHUsI M CHCTeMbl YPABHEHUH

WppanmonansHble ypaBHEHHs, 00JacTh JOMYyCTHUMBIX 3HadeHH. Cuctembl
ypaBHeHH. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI ypaBHEHHM. OnpeseieHHbIe U
Heolpe/ieNieHHbIe CHCTEMbl ypaBHeHUH. CHCTEMbl JBYX JMHEHHBIX ypaBHEHUU C
IBYMsI HEU3BECTHbIMHU. PasnuuHbple cnocoObl penieHus. PasnuuHble cHCTEMBI
ypaBHEHUH (pallMOHAIbHBIE U UPPALIMOHAIIBHBIC).

Paznen 4. AuireOpanyecKkue HepaBeHCTBA

HuciioBble HEpPaBEHCTBA, UX CBOMCTBA. HepaBeHCTBAa ¢ OJHOM IIEPEMEHHOU,
paBHOCWJIbHBIE TpeoOpa30BaHUs HEPABEHCTB. PelieHue KBaJlpaTHBIX HEPABEHCTB,
pPAalMOHAJIIBHBIX HEPAaBEHCTB. Meron HHTEpBaioB. (CHUCTEMBI pALMOHAIBHBIX
HepaBeHCTB. PaBHOcuiIbHBIE TTpeoOpa3oBanus cucteM. COBOKYIHOCTh CUCTEM HeEpa-
BEHCTB.

WppanmoHanbHble HEpaBeHCTBA M UX cucTeMbl. OOJacTh JOMYCTUMBIX 3Ha-
yeHnil. HepaBeHcTBa, conepxaliye 3HaK MOJyJIsl, U UX CUCTEMBI.

Pazngen 5. Tpuronomerpuyeckue BbIPaKeHHUsl, YPABHEHUS U HEPABEHCTBA

[lonatne yrma u nyru, ux rpaaycHas W paauaHHas Mepbl. OnpeneneHue
TPUTOHOMETPUYECKUX (DYHKIIMI YHCIOBOIO apryMeHTa: CUHYCa, KOCUHYCa, TAHT€HCa
M KOTAaHreHca. DBpluWcieHue 3HAYEHUHW TPUTOHOMETPUYECKUX  BBIPAXKCHUMU.
3aBUCUMOCTh MEXKIY TPUTOHOMETPUYECKUMH (YHKUMSIMHU OAHOro aprymenta. Oc-
HOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. YETHOCTh, HEYETHOCTh. [IeprOIUYHOCTS.
@opMynbl  cnoxeHuss. PopMynbl OpuBeAeHUs. TpuroHoMerpudeckue (yHKIHH
JIBOMHOrO W TIOJIOBUHHOIO apryMmeHTa. IIpeoOpa3zoBaHue cymMMbl M Pa3HOCTH
TPUTOHOMETPUUECKUX (yHKIMH B TmpousBeaeHHe U oOpaTHO. OrnpeneneHue
OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKLMH: apKCHHYyCa, apKKOCHHYyCa, apKTaHI€HCa,
apKKOTaHIeHCa.

Pemenne mpocTedmMX TPUTOHOMETPUYECKHUX YypaBHEHUH. OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPABHEHUN U METOJBI UX PELICHHUs. Y PAaBHEHUS, COLEPIKALLNE
oOpaTHbIE TPUTOHOMETpUUECKHE (PYHKIMU. TpUrOHOMETpUYECKUE HEPABEHCTBA.

Pasznen 6. Jlorapudpmuueckue u nokazaresbHble BbIPAKEHHUNA, YPABHCHUS,
HEepaBeHCTBAa U CUCTeMbl YPaBHEHHM I

Jlorapudmer. Jlorapupm mnpousBeACHHs, YACTHOTO, CTENEHH U KOPHIL.
OcHoBHOe Jnorapugmuueckoe ToXkaAecTBO. Ilepexogq K HOBOMY OCHOBAHMIO.
[TorenuupoBanue. [IpeoOpa3oBanre moka3aTenbHBIX BbIpakeHui. [IpeoOpazoBaHue
CMEIIAHHBIX BbIPAKEHUII.

ITokxazarenbHble ypaBHEHUS. [IpuemMbl 1 METObI pELLICHUSI.

ITokxazarenbHble HepaBeHCTBA. Jlorapupmuueckue HepaBeHCTBa. CMelIaHHBIE
HepaBeHcTBa. Jlorapudmuueckre u noka3aTeslbHbIE CUCTEMbl YPAaBHEHUH.

Paszpnen 7. ®yukuuu u ux rpapuxku. Ucciaenosanue pyHkumi
[Tonarue uucioBor (QyHKIMM, CMOCOOBI 3aaHus, O0JACTh ONpeCICHU,
oOnacth 3HaueHu Qpynkuuu. I'padux ¢ynkmuu. O6mue cBoiicTBa (GyHKUMU: MPO-

MCKYTKHU 3HAKOIIOCTOAHCTBA, MOHOTOHHOCTb, OI'PaHHMYCHHOCTH, YCTHOCTH, HCUCT-
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HOCTb, epHOANYHOCTD. [ToHsTHE 00paTHOM QyHkmH. ['paduku npsmoii n 0OpaTHOI
¢byukiun. IlpeobpazoBanns rpapukoB (PyHKUMNA: CIBUT BIOJIb OCEH KOOpPIWHAT,
pacTsDKeHHE W C)KaThe BJIOJIb OCel KOOpAMHAT, MpPeoOpa3OBaHUs, CBSA3AHHBIE C
HaJIMYMEM 3HaKa MOJYJISL y apryMeHTa Wid QyHKIUH.

Pa3nea 8. Hauayia MmaTeMaTHYeCKOro aHAJIN3a

[IpousBoanas byHKIMH, ompeieNICHHE. OcHOBHbBIC npaBuiia
muddepennmpoBanus. [IpousBogHas cyMMbl, pa3HOCTH, TTPOU3BEACHUS U YaCTHOTO
nByX (yHkumii. Tabnuia NpoOW3BOAHBIX OCHOBHBIX JJIEMEHTAPHBIX (DYHKIUH.
[IpousBoaHas cioxHON (PyHKIMH. YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIUU.
MakcuMyMbl U MUHUMYMBI (9KCTPEMYMbI) (YHKIIUU, IPOMEKYTKH BO3pPACTAHUS U
yobiBanus. OOmass cxema WHCClIeqoBaHUS (YHKIMH U TOCTPOSHUs TpaduKoB.
Haxosxienrne HanOoJIbIIero 1 HAMMEHBIIIEro 3HAaUeHU (PYHKITUU Ha OTPE3KeE.

[Tonsitue mepBooOpasnoil. [lpaBmia Haxoxaenus nepBooOpazHou. [loHsTue
uHTerpana. [lnomans KpUBOIMHEMHON TpaIICLIUU.

Paznen 9. Ilporpeccun

[ToHnaTtrie 0 4MCIIOBOM MOCIENOBATENLHOCTU M crioco0ax ee 3amaHus. Apud-
METHYECKasl MPOrpeccusi, onpeaeneHue u ceomuctea. opMyna n-ro wieHa U CyMMBbI
NMEpPBbIX N YJEHOB mporpeccuu. ['eomerpuueckas mnporpeccus, OMNpeleIeHHe,
cBorictBa. PopmyJia N-ro WICHa U CyMMBI IIEPBBIX N YIEHOB INporpeccuu. becko-
HEYHO yObIBaIOLIasi TEOMETPUUECKask TPOTPECCHS, €€ CYMMaA.

Pa3gen 10. TekcTroBbI€E 3aga4n

3agaun Ha JIBOKEHHE, pabOTy M IPOM3BOJUTENIBHOCTH TpyJa. 3ajauw,
CBSI3aHHBIC C TIOHATHUEM «KOHLECHTpPAIUs» U IIPOILEHTHOE COAEpKaHHUE». 3aJayu Ha
MPOIICHTHBIN IPUPOCT U BBIYMCIICHUE CJIOKHBIX IMPOIIEHTOB.

Pazgen 11. DuemMeHTbl KOMOMHATOPMKH, CTATHCTHKM ¥ TEOPHH
BEPOSITHOCTEM

OnemMeHTbl KOMOMHATOpUKHU. IloouepenHblii M OJHOBPEMEHHBI BBIOOP.
DopMyJIbl UKCIa COYETAHUM U TTIepecTaHOBOK. buHOoM HproTOHA.

DJeMeHTbl TEOpUU BEPOSTHOCTEH CTATUCTHKHU. TabmuuHoe u rpadudeckoe
IIPEACTABIICHUE JaHHBIX. UMCIIOBBIE XAPAKTEPUCTUKHU PsIOB JAaHHBIX. BeposTHOCTH
coObITuii. Micnonp3oBanue BEpOSATHOCTEN U CTATUCTUKY NIPU PEIICHUH 3a/a4.

Paznen 12. Ilnanumerpust

HauanbHble reomeTpuyeckue cBeieHus (mpsiMas, OTpe30K, yroli).

TpeyronpHuku. I Ipu3Hakyu paBeHCTBA TPEYTOJIBHUKOB.

[TapannensHbie npsiMble. [Ipu3Haky napamieIbHOCTH IPSIMBIX.

[IpaBwibHBIN TpeyroibHUK. PaBHOOEIPEHHBIN TPEYroJbHUK M €r0 CBOMCTBA.
Menuana, OuccekTpuca, BICOTa TPEYTrOJIbHUKA.

Paznuunbie reomerpuueckue ¢Gurypsl Ha IUIocKocTU. [lapamnenorpamm,
CBOWMCTBAa M TpHU3HAKKM Mapayienorpamma. [IpsMoyroapHUK, poMO, KBajapar, Tpa-
nerus. [Inomanm.



[IpssMOYTOJIBHBIN TPEYTOILHUK U METPUUYECKHE COOTHOIICHUS B HeM. Teopema
[Tudaropa. [IpuzHaku paBeHCTBA TPSIMOYTOJIBHBIX TPEYTOIHHUKOB.

OxkpyxHocTh, Kpyr. llenTtp, xopma, mmametp, pamuyc. KacarenpHas K
okpykHOCTH. [[yra okpyxxkHoctu. CexTop.

[Tono6ue. [Togobusie purypsl. OTHOIIEHHUE TUTOMIAEH MTOAO0OHBIX (HUTYD.

Teopembl CHHYCOB ¥ KOCHHYCOB. PelieHne TpeyrojisHUKOB.

BrncanHble W ONMUCaHHBIE MHOTOYTOJNBHUKH. CBOWCTBO YETHIPEXYTOJIBHHKA,
BITUCAHHOTO B OKPY)XHOCTh. CBOMCTBO YETHIPEXYTOJbHHUKA, OMHUCAHHOTO BOKPYT
OKPY)KHOCTH. OKpYXHOCTh, BIIMCAaHHAs B TPEYTOJBHHUK, €€ IICHTP W pajuyc.
[Tnomanp TpeyroipHHKA, MapajienorpamMmma, pom0a, MpsSMOYTOJIbHUKA, Tpareluy.
JlnnHa okpysxHOoCcTH. [Inomaas kpyra, miomanb CeKTopa.

Pa3zgen 13. BekTopbl HA IVIOCKOCTH M B MPOCTPAHCTBE

BekTophl Ha MJIOCKOCTH U B MPOCTPAHCTBE, JIMHEMHBIE ONEpalud HaJl BEKTO-
paMu: CII0KEHHE, BBIYMTAHUE, YMHOXKEHUE HA YMCIIO0. MeTon KOOpAMHAT Ha ILIOC-
KOCTM U B IPOCTPAaHCTBE. PaccTosiHue MeXIy TOYKaMU Ha IUIOCKOCTH U B IIPO-
cTpaHcTBe. JIMHEWHbIE omepaluu HaJl BEKTOpaMHU B KOopAuHATHOUW ¢opme. [nmmnHa
BekTOpa. CKalnsipHOE NMPOU3BENECHUE BEKTOPOB, €T0 CBOMCTBA. YTOJ MEXKIY BEKTO-
paMu. Y cIOBHS NEPIEHAUKYJISIPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB.

Pazgea 14. Crepeomerpus

[IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE. YTOJ MEXAY MPSMOM U MIOCKOCTBIO.
JIByrpanuseie yribl. JIMHEWHBIN yroa AByrpaHHoro yria. [lepnenaukyaspHOCTh IByX
IJI0CKOoCTe. B3anMHOE pacnosioxkeHue ABYX MPSAMBIX, JBYX IUIOCKOCTEH, IPSIMOU U
IUIOCKOCTH B MPOCTPAHCTBE. YIOJ M PACCTOSHUE MEXAY CKPELIMBAIOIIUMHUCS
npssMpIMH. [Ipu3Haku napasienbHOCTH NPSAMOW M IUIOCKOCTH, JIBYX IIJIOCKOCTEM.
[Ipu3Hak MNEpPHNEHAUKYJSIPHOCTH MpsAMOM M IUIOCKOCTH. Teopema o0  Tpex
NEPHEHANKYJIApax.  YIroid  MeXAy  OpsSIMOM M IUIOCKOCThrO.  lIpu3Hak
NEPHEHANKYJIIPHOCTH ABYX IUIOCKOCTeH. MHororpanHuku. [Ipusma, BHIBI NPU3M:
opsiMasi M IpaBWiIbHAs — NPU3MBL,  MHapaJUICNICNIAIEN,  MPSAMOYTOJIbHBIN
napayuienenunen. Ilupamuna. [lnomaas moBepxHOCTH W 00BEM MPHU3MBI, Ta-
pamienenunena u nupamuasl. Tena Bpaienus: (UUIUHIP, KOHYC U map). [lnomans
MMOBEPXHOCTH U O0BEM HHWIMHApPA, KOHYyca, ycedeHHOro KoHyca. Cdepa, mapoBoit
CEKTOp, MapoBoi cerMeHT. [lnomaas moBepxHOCTH ceprl, 00BEM ImIapa.

IIkana oneHUBaHUA BCTYIIUTECJIBHOI'O HCIIBITAHUSA

1. BctynurenbHOE UCHBITAHUE COCTOMT M3 25 OJIMHAKOBBIX 110 YPOBHIO
CJIOKHOCTH 3aJaHUi.

2. 3a BepHOE BBIMOJHEHHUE KaXK/IOTO 3aaHus MOCTYNANINI noyrydaeT 4 Oana.
3a HEBEpHBI OTBET WJIM €ro OTCYyTCTBHE BhICTaBisieTcss 0 OamioB. MakcumanbHOE
KOJMYECTBO 0auioB, KOTOPOE MOXKET TOJYYUTh TMOCTYHAOIINM, MNPaBUILHO
BBIITOJIHUBIIINH Bce 3agaHus, coctaBisieT 100 6auios.



[Tpo0mKUTENbHOCTh BCTYUTEIBHOTO UcTbITaHus — 120 MuHyT (2 yaca)
CnucoKk HCTOYHUKOB

1. Amnumon II.A., Konsrun F0.M., Tkauera M.B. u np. Matemaruka: anreopa
M Hayajla MaTeMaTU4YecKoro aHauu3a, reomeTpus. Anrebpa W Hayaia
MaTreMaTH4ecKoro aHaiau3a (0a30BbIi W yIriIyOJeHHBIH ypoBHH): YueOHUK. — M.:
IIpocsemenue, 2025. — 463c.

2. Mepsznsak A.I'., Homuposckuii J[.A. TTonskoB B.M. Marematuka. Anredpa
M HavaJla MaTeMaThdeckoro aHaiam3a. 11 kmacc. YrmyOaenusiii ypoBenb. ®I'OC
VYuebnuk -M. [Ipoceemenue/Bentana-I'pad, 2024. — 412 c.

3. Huxonsckuit C.M. AnreOpa ¥ Hayajga MaTEMAaTHYECKOIO aHAJIM3a,
reomeTpus. Anredpa u Hadaja MaTeMaTudeckoro aHaiausa. 10-11 kmacc. (6a30BbIid U
yrayOseHHbIN ypoBeHb) YueOHuk. — M.: IIpocsemienune, 2022. — 464 c.
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