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BerynuTensHble MCIBITaHUS 10 MaTeMaTHKe Ui IpUeMa IpaxJaH, MOCTYMNAIOUIMX Ha
oOyyeHHne 1O mporpaMmam OakanaBpuara M cnenuaiurera B 2025 roay mpoBOISTCS OYHO HIIH
JUCTAHIIMOHHO B pEXHUME pEalbHOr0 BpeMeHM B (opMaTe KOMIIBIOTEPHOTO OHJIANWH
TECTUPOBAHUS.

[Ipy BbIMONHEHUM 3ajaHusl AOUTYPUEHT JIOJDKEH IIPOAEMOHCTPUPOBATH BIIAJCHUE
CJIEYIOIUMH KOMIIETECHIIUSAMMU:

1) [TponsBonuTh apudmernueckue NeMCTBUSA HaAJ 4YMUCIAMHU, 3aJaHHBIMH B BHJE

OOBIKHOBEHHBIX M JIECATHYHBIX JApo0ei; ¢ TpeOyeMoil TOYHOCTBIO OKPYIJIATH JaHHBIE

qycaa U pe3yJbTaThl BBIYMCIECHUH; MOJIb30BAaThCA KalIbKYISATOPAMU WM TAaOIULAMU IS

BBIUHCJIEHU; IEPEBOANUTD OJIHU €MHULIBI U3MEPEHUS BEJIMYUH B JpYyTHE.

2) [Tonp30BaTbess COOTHOLIEHUSAMHU U (HOPMYJIaMHU, COJEPKAIUMHU MOJYJIH, CTEIECHH,

KOpHH, JIoTapu(hMUUECKHE U TPUTOHOMETPHUECKUE BHIPAKCHUS, BEJIMYMHBI YTJIOB, JJIUHBI,

IUIOIIAAH, OOBEMBI.

3) HccnenoBath (GyHKIMH; CTPOUTH Tpapuku (QYHKIMA U MHOXKECTBA TOUYEK Ha
KOOPJAUHATHOM IUIOCKOCTH, 33JaHHBIX YPABHCHUSIMHU U HEPABCHCTBAMH.

4) Hcnonb3oBare cBoWicTBa M rpadukd (YHKIMA TpU pPELHICHUHM YypPaBHEHUH U
HEpaBEHCTB. BiageTs METOIOM UHTEPBAJIOB.

5) Pemwrare 3amaum  Ha COCTaBIICHME YpPAaBHEHUMHM M HEPABEHCTB, CHCTEM U
COBOKYITHOCTEH YpaBHEHUH U HEPABEHCTB.

6) Pemlate ypaBHEHUsT M HEPABEHCTBA IIEPBOM M BTOPOM CTENECHW, YPABHEHUSA U

HEPaBEHCTBA, IPUBOJALIMECSA K HUM; PELIaTh CUCTEMBI YPABHEHUN U HEPABEHCTB IIEPBOM U
BTOpOI CTENEHM W NPUBOJAIIMECS K HHUM, B TOM uucie ¢ napamerpamu. Croaa, B
YaCTHOCTH, OTHOCATCA YPaBHEHHUs W  HEPABEHCTBA, COJEp)KAILHUE  CTCIICHHBIE,
MOKa3aTeIbHbIE, JOrapUPMHUECKUE U TPUTOHOMETPUIECKHE (PYHKIINH.

7) N3o0paxath reomerpuueckre (pUrypsl Ha 4epTexe U MPOU3BOJIUTH MPOCTEUIINE
MMOCTPOEHHUS Ha TIJIOCKOCTH M B IPOCTPAHCTRBE.
8) Hcnons3oBath reoMeTpUYEeCcKre MpeICTaBICHUS npu

pelieHny anreOpanyeckux 3ajad, a METOJbl ajredpbl U TPUTOHOMETPUU-TIPH PEILIEHUU
reOMETPUUECKUX 3a7au.

9) [IpoBoAMTH Ha IUIOCKOCTH ONEpPALMK HaJ BEKTOpaMH (CJIOXKEHHE W BbIUUTAaHUE
BEKTOPOB, YMHOXKEHHE BEKTOpA HA YKMCJIO) U NOJIb30BaThCS CBOMCTBAMU ITUX OIEpPaLU.
10)  Tlomb30BaThCs MPOU3BOMHON MPH MCCIICAOBAHUN (DYHKIIMM HA MOHOTOHHOCTH M Ha
HKCTPEMYMBI; MPU MOCTPOCHUM TpadUKOB (PYHKIMIL; MpU pelIeHun 3a/lad Ha OTBICKAHHUE
HauOoJbIIero (HAMMEHBIIETr0) 3HaUYeHUs! (PYHKIMH, a TakKe JUIsl pelleHUs ypaBHEHHH U
HEPABEHCTB.

11)  Tlonb30BaThCs MOHSATHEM OIPEACICHHOTO MHTErpaia MPU BBIYHCICHUH IUIOMIAICH
IUIOCKUX (Uryp.

12)  Uznaratk u oQOpMIIATH  pEIICHHE JIOTHYECKH TPABHIBHO, TMOJIHO U
M0CJIe10BAaTENbHO, C HEOOXOIUMBIMU MOSICHEHUSMH.

OO0béM 3HaHWH © CTENeHb BIAJACHHUS MaTepHUaIOM, OIHUCAHHBIM B TIporpamme,
COOTBETCTBYET KypCYy MAaT€MATHKH CpeAaHell MmKosbl. /[ pemeHus 3K3aMeHalMOHHBIX 3aaad
HEOOXOUMO BIIJICHUE TOHITHSIMH M WX CBOWCTBAMH, KOTOpBIE MEPEUYHCIEHBI B HACTOSIICH
Iporpamme.

1. OcnoBHbIe MaTeMaTHYeCKHE TOHATHS U GAKTHI
1.1 Apudpmernka, aaredpa u HayaJIa aHAJIN3A
Harypanbsnslie uncia. IIpoctsie 1 cocTaBHble yncna. [lenurens, KpaTHoe.
HaunGonpmmii nenutenb, HAaMMEHbIIee 00111ee KpaTHOE.
enele uncna. PanuonanbHble 4ncia, UX CI0KEHHUE, BBIYUTAHUE, YMHOXKEHUE U JIEIICHUE.
CpaBHeHue palmoHaNbHBIX yncen. [eiictBuTenpHblie ynca. [IporeHTs.



N3o0pakenue uncen Ha mpsiMoil. Moayb AEHCTBUTEIBLHOTO YHCIIA, €0 TEOMETPUUECKUM
CMBICIL.

Yucnossle BeipaxeHus. bykBeHHbIe BbIpaxkeHHs. PaBeHCTBa U TOKIECTBA.

Crenenb. Kopenb. Apudmernueckuii kopeHs. Jlorapudmsl. JleciTuuHble U HATypaJIbHBIC
aorapudmsl. Uucio e.

Paagnannas mepa yrios.

Cunyc, KOCUHYC, TAHI'€HC, KOTaHI€HC yKcia (yria).

ApKcHHYC, apKKOCUHYC, apKTaHI€HC, ApKKOTAHI'€HC YUCIIA.

OnHOWIEH U MHOTOYJIEH.

Kopenb MHOrOUIEHA C OHOM IIEPEMEHHOM.

[Tonstue Qynkmuu. Crocodsl 3amanus GyHkumid. OO6macTe ompenencHus. MHOKECTBO
3HayeHudd ¢ynkumu. I'padux ¢ynkumu. Bospacranue u yObIBaHME (PYHKUIMHU; TMEPUOJUYHOCTS,
YETHOCTh, HEYETHOCTD, OTPAHUYECHHOCTD.

JlocTarouHoe yciioBHe Bo3pacTaHus (yObiBaHWs) (yHKIMM Ha mpoMexyTke. llonsTue
skcTpemyMa ¢yHkuuu. HeoOxoaumoe ycimoBue skcTpemyma (yHKiuu. JlocTarouHoe ycioBue
sKcTpeMyMa. Hanbonbiee 1 HanMeHbIee 3HaueHus (PyHKIMH Ha TIPOMEXKYTKE.

JluHeliHas,  KBaJpaTW4Has, CTENEHHas, I[OoKa3aTeJbHas, Jorapupmuueckas MU
TPUTOHOMETPUUECKUE (YHKIIMH.

VYpasuenus. Kopuu ypasuenus. [lonsTre 0 paBHOCUIIBHBIX ypaBHEHUSX.

HepasencrBa. Pemienus HepaBeHCTB. llonsatue 0 PaBHOCUIIBHBIX
HEPAaBEHCTBAX.

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB. PellleHne CUCTEM U COBOKYITHOCTEH.

Apudmernueckas 1 reOMETpUUECKasi IPOTPECCHH.

[TpousBosHas, e€ GU3NIECKUN U TECOMETPUICCKUN CMBICIT.

IlepBooOpazHass u  HeompeneneHHbId wuHTerpan. OmnpeneneHHbI HMHTErpajg, ero
F€OMETPUYECKHUI CMBICIL.

1.2 Teomerpus

[Ipsimast Ha MIOCKOCTH, JIyd, OTPE30K, JIOMaHasi, JUIMHA OTpe3Ka. YToJl, BeJIMYMHA YIJIa,
BEPTHUKAJIbHBIE U CMEXHBIE yIIibl. [lapamiensHbie npsimble.

TpeyronsHuk. Menuana, Ouccektpuca, BbicoTa. Buasl TpeyroiabHukoB. COOTHOIIECHUS
MEXly CTOPOHAMH U YIJIaMU IPSIMOYTOJBHOTO TPEYTOJbHUKA.

Beimmyxublit  MHOroyronpHuk. IlapannmenorpamMm, mnpsMOYroibHUK, pomO, KBajpar,
Tpaneuus. IIpaBUIbHBII MHOTOYTOJIBHUK. JlMaroHais.

OxpyxHocTth u Kpyr. llenTp, xopaa, nuamerp, paauyc. KacaTenbHas K OKpYXHOCTH,
cexymas. Jlyra OKpyKHOCTM M KpyroBoW cekTop. LleHTpanpHbple M BhucaHHbIE yIubl. J[nuHa
OKPYKHOCTH U JIyTH OKPY>KHOCTH.

[Inomans MHOTOYTOJIBHUKA, Kpyra U KpyrOBOT'O CEKTOpaA.

Cummetpus. PaBeHcTBo u nogo0ue ¢puryp. OTHoleHHe mIomaaei mogooHsIx Guryp.

[TapannenbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

VYron MEXIY MPSIMBIMU, IJIOCKOCTSIMH, npsSMoi | IJIOCKOCTBIO.
CkpemuBaromuecs npsiMeie.

Brnucannbie u  onucaHHble  (UIyppl Ha  IUIOCKOCTH M B IPOCTPAHCTBE.
Muororpanauku. Mx Beprmmubl, pebpa, rpaHu, auaroHanu. [IpsiMas ¥ HakJIOHHas MPU3MBI;
nupamuibl. [IpaBuiibHas npu3ma U npaBuiIbHAS THPaMUIA.

[Tapamienenunenpl, UX BUABL.

durypsl BpalleHus: MWIMHIP, KOHYC, cdepa, map. Llentp, amametp, paauyc chepsl u
niapa.

[Tnomans MOBEpXHOCTU M 00BbEM MPU3MBL, TUPAMUIBL, IIMIIUHIPA, KOHYCA.

O6wem mapa. [Tnomans cheps.

Koopaunatnas npsimasi. HucinoBble NpoMeKyTKHU. JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
U B IIPOCTPAHCTBE.



2. OcHoBHBIE (OPMYJIbI U TEOPEMBI
2.1 Auredpa m Ha4YaJ1a aHAJIU3a
[Ipusnaku nenumoctu Ha 2,3,4,5,9,10.

CBolicTBa YHUCIOBBIX HEPABEHCTB.

@opMyIIbl COKPAILIECHHOTO YMHOXKEHUSI.

@opmyJibl KOPHEH KBAIPAaTHOTO YPAaBHEHUS.

Pa3noxeHune kBapaTHOTO TpeXuieHa Ha JIMHEWHbIe MHOXUTENU. Teopema Buera.

CpoiicTBa TMHEHHON (HYHKINU U ee TpaduK.

CBoiicTBa KBaIpaTUYHOW (PYHKITUHU U €€ TpaduK.

@opmyIibl OOIIEro WwieHa U CyMMBbI N MEPBBIX WICHOB apU(PMETUYECKON U TeOMETPUIECKOM
nporpeccuii. XapakTepucTUYecKne cBorcTBa mporpeccuii. CymMma OECKOHEYHO YOBIBAIOIICH
IIPOIPECCHUH.

CBoiicTBa cTemeHell C HAaTypaJbHbIMM W  LEIbIMM  Moka3arensimMu. (CBoiicTBa
apudMeTHuecKuX KopHeil N-oit crenenn. CBOICTBA CTENEHEH ¢ pallMOHAIBHBIMU MOKA3aTEISIMH.

CaolicTBa cTeneHHON (YHKIIMH C LEIbIM TIoKa3aTelieM U ee rpaduxk.

CpoiicTBa moka3zarenbHON QYHKINH U ee TpaduK.

OcHoBHoe jnorapudmuueckoe ToxaectBo. CoiictBa snorapudmon. dopmyna nepexona K
HOBOMY OCHOBAHHUIO.

CsoticTBa norapupmudeckoit pyHKInU U ee rpaduxk.

OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. COOTHOMIEHHUS MEXIYy (DYHKIUSIMH OIHOTO
aprymenTa. @opMmysbl IPUBEACHHUS, CIOKEHUS, JBOMHOTO U MOJIOBUHHOIO apryMeHTa, CyMMbI U
pPa3HOCTH TPUTOHOMETpHUYECKHX (YHKIMI. BpipakeHue TpuUroHOMeTpu4eckux (QyHKIMA depes
TaHTeHC TMOJOBHHHOTO aprymenrta. [IpeoOpa3oBaHue Npou3BENEHUS CHUHYCOB M KOCHHYCOB B
cymmy. [IpeoOpa3oBanue cymmbl B ipousBeeHue. [IpeodpazoBanue Boipaxenus asinx bl cosx c
MIOMOILIbIO BCIIOMOTaTEIbHOIO apTyMEHTA.

DopMyIIbI PEMIEHUI MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN.

CBolicTBa TPUTOHOMETPUYECKUX (PYHKUIUN U UX TpadUKH.

[TpousBoHasi, ee cBoiicTBa. OcHOBHBIC (hOpMYIIBI TU(PEpEeHITUNPOBAHNS.

VYpaBHeHue kacatenbHoU. [Ipon3BoaHast cinoxxHOM QyHKIMH.
[lepBoobOpazHas, ee cBOMCTBA.
Onpenenensblil uHTErpai. ['eoMeTpUUECKnil CMBICT ONIPENEIEHHOIO HHTETpaa.

2.2 'eomeTpust
CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.
CBoiicTBa TOYEK, paBHOYJAJICHHBIX OT KOHIIA OTpE3Ka.
[Tpu3HaKH MapaIeTbHOCTH TPSMBIX.
CymmMma yriioB TpeyronbHuka. CyMMa BHEITHUX YIJIOB TPEYTOJIbHUKA.
CBoiicTBO cpenHell THHAN TPEyroJbHHKA.
CBOICTBO cepeIMHHOTO NMEPIEHIUKYISIpa K OTPE3KY.
CBOMCTBO OMCCEKTPUCHI yTJIa.
CBOICTBO OTPE3KOB, HAa KOTOPbIE OMCCEKTpUCA TPEYTroJbHUKA JETUT MPOTUBONOJIOKHYIO
CTOPOHY.
Teopembl 0 mepeceyeHMM MeIMAH, MEPECEUYCHHH OMCCEKTPHC U MEPEeCceueHUH BBICOT
TPEyTOJIbHUKA.
[Tpu3znaku napamnenorpamma. CBoiicTBa napauiesorpamma.
OKpy>XHOCTb, OITMCAHHAST OKOJIO TPEYTOJIbHHKA.
OKpy>XHOCTb, BHCAHHAs B TPEYTOJIbHUK.
KacatenpHast K OKpY)KHOCTH U €€ CBOWCTBA.
W3mepenue yria, BOMCAHHOTO B OKPYKHOCTb.
[Tpu3HaKH paBeHCTBA U TTOIO0US TPEYTOJIEHUKOB.
Teopema IIudaropa.



Teopemsl CHHYCOB ¥ KOCHHYCOB JUIsl TPEYTOJIbHUKA.

@opMyIibl IIOLAAEH TapaJlIeIorpaMma, TPEeyTroJabHUKA, TPACLUU.

dopmysa pacCTOSHHS MEXAY ABYMs TOUKAMM IIJIOCKOCTH. Y PABHEHUE OKPY>KHOCTH.
[Ipu3Hak napajienbHOCTH NPSAMOU U IIIOCKOCTH.

[Ipu3Hak napayuIeIbHOCTH IUIOCKOCTEM.

TeopeMa 0 NEpIEHIUKYIAPHOCTH IIPSIMOU U IIJIOCKOCTH.

IIpu3Hak nepneHuKyJIApHOCTH IIJIOCKOCTEH.

TeopeMsl 0 mapajuIeIbHOCTH U IEPIIEHIUKYIAPHOCTH INIOCKOCTEH.

Teopema o Tpex nepneHAUKyIsApax.



