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(I)opMa NPOBCACHUA BCTYIIUTECJIBHOI'O UCIIBITAHUA

BcerynutenbHOoe  MCHBITAaHWE  MPOBOJUTCS B (oOpMe  KOMIIBIOTEPHOTO
TECTUPOBAHUS, B TOM YHCJIE C UCIOJb30BAHUEM JIUCTAHIIMOHHBIX TEXHOJIOTHM.

[IporpaMMa BCTYIUTEIBHOTO HWCIIBITAHUS COCTaBJieHA B COOTBETCTBUH C
TpeOoBaHUAMHU TpenMera «MaremaTtnka» B 00BbEME TOCYIapCTBEHHBIX HTOTOBBIX
UCIIBITAHUM cpeaHero (MoJIHOro) o0Iiero o0pa3oBaHus M O0OBEAUHSAECT B ceOe BCe
OCHOBHBIE COJIepPKATEIIbHBIE KOMIIOHEHTHI MATEMATHUYECKUX 3HAHUM.

TpeOoBaHUA K YPOBHIO NOATOTOBKH MOCTYNAKIIUX

JUist yCcHemHoro mpoXOKJIEHUs BCTYNUTEIBHOIO HMCHBITAHUS MOCTYyHAIOLIUN
JOJIKEH:

- 3HaTh ONpPEJENICHUs MATEeMaTHYE€CKUX MOHATHI, (POPMYIHMPOBKH OCHOBHBIX
TEOpEM, OCHOBHBIE (POPMYIIBI;

- yMeTh [IOKa3blBaTb TEOPEMbl M BBIBOJUTH (HOPMYJIbI, MPOBOAUTH
J0Ka3aTeNIbHbIE PACCYXACHUS B X0JI€ PELICHMS 3a/1a4;

- BJAJETh OCHOBHBIMH YMEHHMSIMH W HaBbIKAMH, [PEAYCMOTPEHHBIMU
IPOrpaMMOii, yMETh pelIaTh TUIIOBbIE 3a4a4n

Coaep:xkanue NporpaMMbl BCTYNUTENbHBIX HCIBITAHUI

Pazgen 1. IIpeoOpa3zoBanme apudMeTHUYEeCKHX M aJredpamvecKmx
BbIpasKeHUH

Harypanbnbie yucna (N). IIpocteie u cocTaBHble uncna. [enurens, kpaTHOE,
HauOONBIINN OOIIMI EeIuTEeNh, HAUMEHbIIIee oluIee kpaTHoe. [Ipu3Haku genumMocTu
Ha 2, 3, 5, 9, 10. Lensie yucna (Z). Paumonansupie uncia (Q), AeHCTBUTEIbHBIC
gyucina (R), wux mnpeacraBieHue B BHUIE JIECITUYHBIX Jpobeil. Moayib
JNIEUCTBUTENIILHOTO YMUCJIA, €r0 TEOMETPUUYECKUM CMBICI. YMUCIOBBIE BBIPAKECHUA.
Boeipaxenust ¢ nepeMeHHbIMU. DOpMysbl COKpalleHHOTO yMHOXkeHus. CBOWCTBa
cTeneHell u AecTBusi ¢ apupMeTnyeckuMu KOopHsSMU. CTeneHb C panuoHaIbHBIM
nokaszareneM. Apudmerudeckuid KopeHb. JledicTBus Hax apudMeTHUYECKUMHU
KOpHSIMU.  YIIPOILEHHE HPPAUMOHAIBHBIX  alreOpanvyeckux  BBIPAKEHUUW U
BBIPAXKECHUU, COJCPKAIINX HEU3BECTHOE MO 3HAKOM MOIYJIA.

Pa3znes 2. PaunonajibHble ypaBHEeHHUS

PaBencrtBo, TOXHecTBO, ypaBHeHHe. PaBHOCHIBHBIE  ypaBHEHHMS U
HEPaBHOCWIbHbIE MPEOOpPa30BaHUsl MpPU PEIICHUHU ypaBHEHWil. JIMHeliHble ypaBHe-
Hus. KBagparuele ypaBHeHus. Teopembl Buera, npsimasd u oOpatHas. PaznoxxeHue
KBaJpaTHOTO TpPEX4WI€HAa Ha JIMHEWHBIE MHOXMUTEIW. DUKBaIpaTHBIE ypaBHEHUS.
PannonanbHble ypaBHEHUS.



Pasznes 3. AuireOpanyeckue ypaBHEeHHUsI M CHCTEMbl YPaBHeHHMH

HppannonanbHbie ypaBHEHHUS, 00JIACTh JOMYCTUMBIX 3HaueHUU. CHCTEMBI
ypaBHeHHIl. COBMECTHBIE U HECOBMECTHbIE CUCTEMbl YpaBHeHUU. OmnpeaenieHHbIe U
HEOIIPEAEICHHBIE CUCTEMBI ypaBHEHM. CHUCTEMBI ABYX JMHEWHBIX YPABHEHUH C
JIBYMslI HEU3BECTHbIMM. Paznuunble cnocoObl pemieHus. Pa3iauuHble CUCTEMBI
ypaBHEHUH (pallMOHANIbHBIE U UPPALIMOHAIBHBIE).

Paznen 4. AuiredOpanyeckue HePaBeHCTBA

YucioBble HEPABEHCTBA, UX CBoMCTBAa. HepaBeHCTBa C OAHOW NMEPEMEHHOM,
PaBHOCHJIBHBIC IPEOOpa30BaHMs HEPABEHCTB. PerieHune KBajapaTHBIX HEPABEHCTB,
palMoOHaIBHBIX HepaBeHCTB. Metonq wuHTEepBaoB. CHUCTEMBl palMOHAIBHBIX
HepaBeHCTB. PaBHOCHIIBbHBIE MTpeoOpa3zoBanus cucteM. COBOKYITHOCTh CHCTEM Hepa-
BCHCTB.

HppannoHaabHbie HEpaBEHCTBA W WX cucTeMbl. OOJacTh MOMyCTHMBIX 3HA-
yeHui. HepaBeHcTBa, coneprxaime 3HaK MOAYJISA, U UX CUCTEMBI.

Paznen 5. Tpuronomerpuyeckue BbIpaKeHus, ypaBHEHHs U HEPAaBEHCTBA

[lonaTne yrma u nyru, ux rpagycHas W paauanHas Mepbl. OnpezneneHue
TPUTOHOMETPUUECKUX (DYHKIMI YHCIOBOTO apryMeHTa: CUHYCa, KOCUHYCa, TAHT€HCa
W KOTaHreHca. BbluMClleHHEe 3HA4EHUH TPUTOHOMETPUYECKMX  BBIPAXKCHUM.
3aBUCHUMOCTb MEXJ1y TPUTOHOMETPUUYECKUMHU (PyHKUMSIMHM OJHOro aprymenta. Oc-
HOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. YETHOCTh, HEUETHOCTh. [IepHOIUYHOCTSD.
@opmynbl  crnoxeHusi. Dopmynbl TpuUBEACHHS. |puUTOHOMETpHYECcKUe (YHKIUU
JBOMHOTO W TMOJIOBUHHOTO aprymeHTa. IIpeoOpa3oBaHue CyMMbl M Ppa3HOCTH
TPUTOHOMETpUUECKNX (YHKIMA B TpousBeneHne ©u oOpatHo. OmpeneneHue
0OpaTHBIX TPUTOHOMETPUUECKUX (YHKLHUN: apKCUHYCa, apKKOCUHYCA, apKTaHTeHCa,
ApPKKOTAHI€HCA.

Pemenne npocTedmmx TPUTOHOMETPUYECKUX ypaBHEHHU. OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPABHEHUN M METOJABI UX PELICHHUs. Y PAaBHEHUS, COJIEpKAILNE
oOpaTHbI€ TPUTOHOMETpHUYECKUE QYHKUUU. TpUrOHOMETpUYECKHE HEPABEHCTBA.

Pa3zpnes 6. Jlorapugmudeckue H nMoKaszatejbHble¢ BHIPAKECHUS, YPABHEHHS,
HEPABEHCTBA U CHCTEMbl YPABHEHH I

Jlorapudmel. Jlorapudm Npou3BeneHUs, YACTHOTO, CTENEHHM U KOPHS.
OcHoBHOE Jorapudmuueckoe TOXKIAECTBO. Ilepexog K HOBOMY OCHOBAHHIO.
[TotenmupoBanue. [IpeobpazoBanue moka3zaTeabHBIX BbIpakeHuil. [IpeobpazoBanme
CMEIIAHHBIX BBIPAKCHUMU.

[TokazarenbHble ypaBHEHUS. [IpueMbl 1 METObI pELICHUS.

[TokazarenbHble HepaBeHCTBA. Jlorapudmuueckue HepaBeHCTBA. CMelIaHHbIE
HepaBeHCTBa. Jlorapudmuyeckue u nokazaTeabHbIE CUCTEMbl YPABHEHUM.

Paznen 7. ®ynkuum 1 ux rpagpuxu. Uccaenoanue pyHKuuin
[lonatue uwucioBor (PyHKIMHU, CIOCOOBI 3aJaHus, 00JacTh OMNpPEACIICHHUS,
oOnacTh 3HaueHu ¢QyHkuuu. I'paduk Pynkuuu. OOmume cBoicTBa (QYyHKLUMH: MPO-

MCXKYTKHU 3HAKOIIOCTOAHCTBA, MOHOTOHHOCTBL, OI'PaHHMYCHHOCTbL, YCTHOCTb, HCYUCT-
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HOCTb, IepuoANYHOCTb. [ToHsTHE 00paTHOM QyHKIMH. ['paduku npsmoit u 06paTHOIM
¢yuxun. IlpeobpazoBanusi rpa@ukoB (yHKUMNA: CABUT BIOJIb OCEH KOOpIMHAT,
pacTsDKEHUE W CXKATUE BJIOJIb OCE KOOpPAMHAT, MpPeoOpa3oBaHUs, CBA3AHHBIE C
HaJIMYHUEM 3HaKa MOAYJISl y apryMeHTa Win (QyHKLIHH.

Pa3znes 8. Hauana MmaTteMaTHyecKoro anajamsa

[IpousBoaHas byHKINH, OTIpE/ICIICHHUE. OcHOBHBIE npaBuiia
muddepenuupoBanus. [IporusBoaHass cyMMbl, pa3HOCTH, MPOU3BEACHHUS U YaCTHOTO
nByx ¢GyHkumid. TaOnuna MOPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
[IpousBoaHas ciokHOW (DyHKIMH. YpaBHEHUE KacaTelbHOW K Tpaduky (QyHKIIHH.
MakcuMyMbl 1 MUHHUMYMBI (9KCTpEMYMbI) (DYHKITMH, TIPOMEXKYTKH BO3PACTAHUS H
yobiBanus. OOmias cxema wucciefoBaHusi (GYHKIUU W TOCTPOSHUS TpaduKoB.
HaxoxaeHne Hanboabero 1 HAMMEHbIIEro 3HAaYeHUH (DYHKIIMU Ha OTpE3KeE.

[Tonsitue mepBooOpasnoii. [IpaBuna HaxoxxaeHus mepBooOpasHoil. [lonsTue
uHTerpana. [nomans KpUBOJIMHENHON TpaNEUN.

Pasznen 9. Ilporpeccun

[ToHsiTEe O YMCIOBOM MOCIEAOBATEILHOCTU M crocobax ee 3agaHus. Apud-
METHYeCKasi MPOrpeccHs, ONpeesieHne u cBoiicTBa. DopMyia n-ro 4jieHa U CyMMBI
IEPBBIX N 4IEHOB Iporpeccuu. ['eomerpuueckas mporpeccus, OIpeAeieHue,
cBoiicTBa. PopMyJsia N-ro YjieHa U CyMMBl MEPBbIX N 4YJIEHOB mporpeccuu. becko-
HEYHO YOBIBaoIIas FEOMETPUUECKasl IPOTPECCHUs, €€ CyMMa.

Pa3gen 10. TexkcroBbIE 3a0a9u

3amaun Ha JBMOKCHHE, pPabOTy M IPOM3BOJUTEIBHOCTh TpyJa. 3ajauyw,
CBSI3aHHbBIC C MOHITUEM «KOHIIEHTpAIUs» U «IPOLEHTHOE COoJepKaHue». 3ajauu Ha
MPOIIEHTHBIN TPUPOCT U BHIUYKCICHHUE CIIOAKHBIX MPOLIEHTOB.

Paszgen 11. DuieMeHTbI KOMOMHATOPMKHM, CTATHCTHKM W TEOPUH
BEPOSATHOCTEH

OnemeHThl KOMOMHATOpUKH. IloouepenHbli M OJIHOBPEMEHHBIM BBIOOP.
PopMyIIbl UKCIIa COYETAHUM U IlepecTaHOBOK. burnoM HerotoHa.

DJEeMEHTbl TEOpUU BEPOSITHOCTEH craTHUCTUKHU. TabnuuHoe M rpaduueckoe
[IPEACTAaBICHUE NAaHHBIX. UMCIOBBIE XapaKTEPUCTUKU PALOB AaHHBIX. BeposdrHocTH
coObITui. Mcnonp3oBaHue BEPOSTHOCTEN M CTATUCTUKYU IPU PELLICHUU 3a1au.

Paznen 12. Ilnannmerpus

HavanbHble reoMeTpuyeCcKre CBeleHNs (IIpsiMasi, OTPE30K, yIrod).

TpeyronpHuku. [Ipu3Hakn paBeHCTBA TPEYTOJIBHUKOB.

[TapannensHble npsmele. [I[pu3Haky napamuieIbHOCTH NPSMBIX.

[TpaBunbHBIN TpeyrodpHUK. PaBHOOEIPEHHBIN TPEYTOJBHUK U €r0 CBOMCTBA.
Menunana, OuccekTpuca, BbICOTa TPEYTOJIbHUKA.

Paznuunbie reomerpuueckue Qurypsl Ha 1iockocTH. [lapamnenorpamm,
CBOMCTBa M MpHU3HAKU Napajuienorpamma. lIpsimoyronbHuK, poM0O, KBajapar, Tpa-
neuus. [nomany.



[IpsAAMOYTOJIBHBIN TPEYTOIBHUK U METPUYECKUE COOTHOLIEHUS B HEM. Teopema
[Tugaropa. [Ipu3znaku paBeHCTBa NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.

OxpyxHocth, Kpyr. Llentp, xopna, nmamerp, paauyc. KacarenbHas k
OKpy>kHOCTH. [[yra okpyxkHOocTH. CEKTOP.

[Tono6ue. [TogoOHbIe purypsl. OTHOLIEHHE IUTOIIAIEN TOAOOHBIX (QUTY.

TeopeMbl CHHYCOB U KOCUHYCOB. PellleHue TpeyrojibHUKOB.

Bnucannbele M ONMCaHHBIE MHOTOYTOJIBHUKU. CBOMCTBO YETBIPEXYTOJIbHHUKA,
BIINCAHHOI'O B OKPY’KHOCTb. (CBOWMCTBO YETBIPEXYTOJIbHUKA, ONUCAHHOTO BOKPYT
OKPYXHOCTH. OKpy»KXHOCTb, BIIMCAaHHas B TPEYIOJbHHUK, €€ LEHTP U pajguyc.
[Tnomane TpeyronbHHMKa, Mapajviesorpamma, pom0a, MpsSMOYTOJbHUKA, TpPANeIHH.
JnuHa okpyxHoctu. [nomans kpyra, miomaas CEKTopa.

Pasznes 13. BeKTOophbI HA IVIOCKOCTH M B IIPOCTPAHCTBE

BexTopel Ha TIIOCKOCTH M B IIPOCTPAHCTBE, JINHEMHBIE ONEPALlMA HAJ BEKTO-
paMH: CIIOKEHHE, BBIYMTAHHWE, YMHOKECHHME Ha 4MCIIO. MeToJ KOOpIMHAT Ha IUIOC-
KOCTH M B IIPOCTpAaHCTBE. PaccTosiHme Mexay TOYKaMM Ha IUIOCKOCTH U B IPO-
cTpaHcTBe. JIMHelHbIe omnepaluyd HaJ BEKTOpaMU B KoopAuHATHOU Qopme. JlinHa
BeKkTOpa. CKaJsIpHOE IIPOU3BEINCHUE BEKTOPOB, €TI0 CBOMCTBA. YTOJ MEXAY BEKTO-
pamMu. Y cioBUs NEPIEHANKYISAPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB.

Paznen 14. Crepeomerpus

[IpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXAY NPSMON U IIIOCKOCTBIO.
JIByrpansbie yribl. JIMHEWHBIN yroa ABYTpaHHOro yria. [leprneHaukyasspHOCTh IByX
IUIOCKOCTEN. B3auMHOE pacriosiokeHne ABYX MPAMBIX, ABYX IIOCKOCTEH, MPSIMON U
IUDIOCKOCTA B IIPOCTPAHCTBE. YTOJI M PACCTOSHHUE MEXKIY CKPELIMBAIOLIMMHUCS
npsAMbIMA. 1Ipu3Haky napajuienbHOCTH NPSMOM M IIOCKOCTH, NIBYX IUIOCKOCTEM.
IIpu3Hak NEpNEHOUKYJSAPHOCTH NPSAMOM M INIOCKOCTH. Teopema o0 Tpex
NEPIECHINKYJSIpAaX.  YTOJd  MEeXAy TIpsAMOM M INIOCKOCThIO.  IIpu3Hax
MEPIEHNKYJIIPHOCTH ABYX IIOCKOCTeW. MHororpanHuku. Ilpusma, BuAbBl IpusMm:
npssMasi W NpaBWiIbHAsg  MPU3MBI,  NApAJUIENENUIE,  NPSIMOYTOJIbHBIN
napaymenenunen. I[lupamupa. Ilmomans noBepxHOCTH W 00BEM MPU3MBI, Ma-
paiienenuneaa U nupamuisl. Tena BpaumieHus: (UMIMHAP, KOHYC U map). [lnomansb
MOBEPXHOCTU U 00BEM LMIMHJApA, KOHyca, yceueHHoro konyca. Cdepa, mapoBoit
CEKTOp, IIapoBOM cerMeHT. [1nomans moBepxHocTH cheprl, 00BEM I11apa.

Ikana OHCHUBAHUA BCTYIIUTEC/IBHOTI0 HCIIBITAHUA

1. BctynuTtenbHOe HCHBITAaHUE COCTOUT U3 25 OAMHAKOBBIX IO YPOBHIO
CJIO’KHOCTH 3aJaHMU.

2. 3a BEepHOE BBINOJHEHUE KAXKIOT0 3a/IaHKs TOCTYNAIoKi nmojay4daet 4 6aia.
3a HEBEepHBI OTBET WJIM €ro OTCyTCTBHE BbICTaBisgercs O GamioB. MakcumanbHOE
KOJIMYECTBO 0auioB, KOTOPOE MOXKET TOJYYUTh IMOCTYMNAIOIIHNK, MPaBUILHO
BBIIIOJIHUBIIIHK Bce 3agaHus, cocraBisieT 100 0amios.



[Tpoa0mKUTETHHOCTh BCTYIUTENBHOTO HcTbITanus — 120 MuHyT (2 yaca)
CruMcoK UCTOYHMKOB

1. Amumos II.A., Konsrun FO.M., TkaueBa M.B. u np. MaTemartuka: anredpa
M HayaJla MaTeMaTMYecKoro aHaiuza, reomerpus. Auredpa u  Hayana
MaTeMaTU4YeCKOro aHanu3a (0a30BbIM W yriyOJIEHHBI ypOBHHU): Y4eOHHK. — M.:
[Ipoceemenne, 2025.-463c.

2. Mep3mak A.I'., Homuposckuii [I.A. TTonskoB B.M. MartemaTtuka. Anre6pa
M Hadajla MaTeMaThueckoro aHaimsa. 11 kimacc. YriuyOneHHsii ypoBeHb. ®I'OC
Yuebnuk -M. [Ipocsemenune/Benrana-I'pad, 2024. — 412 c.

3. Hukombckmit C.M. Anrebpa ¥ Havala MaTEMaTHYECKOTO aHAJM3a,
reomeTpusi. Anredpa v Hayajga mMaTeMarudeckoro ananuza. 10-11 kmacc. (6a30Bbiit 1
yriy0JieHHbIN ypoBeHb) YueOHuk. — M.: IIpocBemenue, 2022.-464 c.
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