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BCTyHI/ITCJIBHLIe HCIIBITAHUA 1O MATCMATHUKE JId IMPUCMaA T'paXJdaH, MOCTYHNAIOIIHUX Ha
oOydeHue 1Mo mporpamMmaM OakajaBpuaTta M crneruanutera B 2025 Toay MpoBOASTCS OYHO WITH
JUCTAaHIIMOHHO B pEXHME pEaTbHOT0 BpeMeHH B (opMare KOMIBIOTEPHOTO OHJIAWH
TECTUPOBAHUS.

[lpy BbIMONHEHUHM 3a7aHUsl AaOUTYPUEHT JOJDKEH MpPOAEMOHCTPUPOBATH BIIAJICHHE
CIEYIOIIMMH KOMITETECHIUSIMHU:

1) [TponsBonuTh apudmMernueckue ICHCTBUS HAJ 4YHUCIAMHU, 3aJaHHBIMH B BHJIE

OOBIKHOBEHHBIX U JECATHUYHBIX JIpo0eii; ¢ TpeOyemMoil TOYHOCTHIO OKPYTJSATH JaHHBIC

quciia U pe3yJibTaThbl BBI‘-II/ICJIGHI/II;'I; IMMOJIB30BAThCA KAJIBKYJIATOpAaMU HJIN TaGJII/ILIaMI/I JJIA

BBIUHCJICHHI; IEPEBOIUTH OJTHU €AUHHULIBI U3MEPEHUS BEIUUUH B IpyTHUE.

2) [Tonp30BaTbCs COOTHOLICHUSIMU U (hOPMYJIaMH, COJEPKAIUMHU MOJYJIH, CTEICHH,

KOPHH, JJorapu(PMUUECKUEe U TPUTOHOMETPUUYECKUE BbIPAXKECHHUS, BEIMYUHBI YTJIOB, JJIUHBI,

ILIOIIAA1, OOBEMBI.

3) UccnenoBate GyHKIMM, CTPOUTHh Tpaduku GyHKIMA U MHOMXKECTBA TOYCK Ha
KOOPJAMHATHOMU MJIOCKOCTH, 33IaHHBIX YPABHEHUSIMU U HEPABEHCTBAMU.

4) Hcnonb3oBarhk cBoiicTBAa W rpaduku (YHKIMA TPH PEIICHUH YPAaBHCHHHA |
HepaBeHCTB. BiageTh MeT010M UHTEPBAJIOB.

5) Pemare 3amaun Ha COCTaBlIeHWE YPaBHEHUW U HEPABEHCTB, CHUCTEM U
COBOKYIIHOCTEW YyPaBHEHUW U HEPaBEHCTB.

6) Pemarh ypaBHEHHS U HEpaBEHCTBA IEPBOMl U BTOPOMl CTENEHH, ypaBHEHUS U

HEPaBEHCTBA, IPUBOAIIMECS K HUM; PEIIaTh CUCTEMBI YPAaBHEHUN W HEPABEHCTB IIEPBOM U
BTOPOH CTENEHM W NPUBOAAIIMECS K HHUM, B TOM uucie ¢ napamerpamu. Croonma, B
YaCTHOCTH, OTHOCATCA YPaBHEHHs M  HEPaBEHCTBA, COJEP)KAIIUE  CTEIICHHBIC,
[oKa3aTebHble, JOrapuPpMUUECKUE U TPUTOHOMETpUYECKHUEe GYHKIINU.

7 N300paxkaTh reomeTpuueckue (GUrypsl Ha 4epTeke M MPOU3BOAMTH MpOCTEHIINe
MOCTPOEHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE.
8) Hcnonbs3oBatk reoMeTpUYECKre IIPEJICTaBICHUS npu

peleHnr anreOpanyecKux 3agad, a METOIbl anreOpbl U TPUTOHOMETPUU-TIPU PELICHUH
r€OMETPUUYECKHX 3aJ1ay.

9) [IpoBoANTh Ha TUIOCKOCTH OMNEPALMK HaJ BEKTOpaMH (CIOXKEHHE W BbIUMTAHUE
BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCJIO) U TIOJIb30BATHCSI CBOMCTBAMM ITUX OTIEPAIIUA.
10)  Ilomp3oBaThCs MPOU3BOIAHON MPU UCCIEAOBAHUU (PYHKIIMHM Ha MOHOTOHHOCTh U Ha
SKCTPEMYMBI; MPU MOCTPOCHUH TpaPuKOB (YHKINIA;, TPH PEIICHUH 3a/a4 Ha OTHICKAaHUE
HauOOoJbIIer0 (HAMMEHBIIET0) 3HAUeHUS! (PYHKIMH, a TaK)Ke JJIS PEelIeHUs YpaBHEHUH U
HEPABEHCTB.

11)  Ilonmp30BaThCs MOHATHEM OIpPENEICHHOTO WHTErpayia MPU BHIUKMCICHUH TLUIOMIAACH
MJIOCKUX UTyp.

12)  Hznmaratb u  0oQOpMISTH  pEHIEHHE JIOTUYECKH TMPaBUJIIBHO, TOIHO H
MOCJIeI0BATENIHHO, C HEOOXOIUMBIMU TTOSICHEHUSIMU.

OO0béM 3HaHUMH M CTENEeHb BIAJCHMS MaTepHalioM, OINHCAHHBIM B IpOrpamme,
COOTBETCTBYET KypCy MAaT€MaTHKU CpeAaHed MKoubl. [l pelleHus 3>K3aMEHAlMOHHBIX 3aaad
HEOOXOUMO BIIaJIEHUE MOHATUSIMH M UX CBOWCTBAMH, KOTOpBIE MEpPEUYHUCIEHBl B HACTOALIECH
Iporpamme.

1. OcHOBHBIE MATEMATHYECKHE MMOHATHSA U (l)aKTbl
1.1 Apudpmernka, anredpa U Ha4aJIa aHAJIN3A
Hatypansnsle uncina. [IpocTsle u cocTaBHBIE Yncna. Jlenurens, KpaTHOE.
Haubounpmmii genurens, HaMMEHblIee 00I1ee KpaTHOE.
HGJ'IBIG quciJia. PaHI/IOHaJ'II)HI)Ie qucia, uX CJI0XKCHUC, BBIYUTAHUC, YMHOXCHUE U JICJICHUC.
CpaBHeHue palmoHaIbHBIX yncenl. JleiictBuTenpHble yncia. [IporeHTsl.



N300pakenue yucen Ha NpsAMold. Moayiib IEHCTBUTEIBHOTO YUCIIA, €0 TEOMETPUYECKHMA
CMBICIL.

Uucnossle BepakeHUsl. byKkBeHHbIE BBIpaKEeHUsI. PaBeHCTBA 1 TOXKIECTBA.

Crenenn. Kopenb. Apudmerndeckuii kopeHb. Jlorapudmel. JlecaTHUHBIC U HATypalbHBIC
aorapudmsl. Uucio e.

Pannannas mepa yrios.

Cunyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC uncia (yria).

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAHT€HC YUCIIA.

OgHOWIEH U MHOT'OYJIEH.

Kopenbs MHOTOUIEHA C OJTHOM NTEPEMEHHOM.

[Monarue Qynkuuu. CrnocoOsl 3amanus ¢yHkuuid. OOmacts omnpeneneHus. MHOXECTBO
3HaueHni GyHKuuu. ['paduk dyHkuuu. Bo3pactanme u yObiBaHuEe (DYHKIIMH; MEPUOJIUYHOCTD,
YETHOCTb, HEYETHOCTh, OFPAHUYEHHOCTD.

JlocraTouHoe ycnoBue Bo3pacTaHus (yObIBaHMSA) (QYHKIMH Ha mpomexyTtke. [lonsrue
skcTpemyMa (yHkuuu. HeobGxommmoe ycioBue skctpemyma ¢(yHKiuu. JlocTraToyHOoe yCIOBHUE
skcTpemyMa. Hanbounbliiee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha TPOMEKYTKeE.

JluneiiHas,  KBaJapaTW4Has, CTENEHHAs, [OKa3aTeJbHas, Jorapupmuyeckas W
TPUTOHOMETpHUYECKHEe (YHKIHH.

VpaBnuenus. Kopuu ypaBHenus. [IoHsATHE O pABHOCHIIBHBIX YPABHEHUSX.

HepagenctBa. Pemenus HepaBeHCTB. [lonsiTue 0 PaBHOCHJIBHBIX
HEPABEHCTBAX.

Cucrembl 1 COBOKYITHOCTH YPaBHEHUN U HEPaBEHCTB. PellleHne cucteM u COBOKYITHOCTEH.

Apudmernyaeckast 1 reOMETpUIECKasi IPOTPECCHH.

[IpousBoaHas, e€ GpU3NUecKuii U TEOMETPUUECKUN CMBICI.

[lepBooOpazHas W HeompenesleHHbI uHTerpayn. OmnpeneneHHbId HMHTErpall, €ro
F€OMETPUUYECKHI CMBICI.

1.2 Teomerpus

[IpsiMasg Ha MJIOCKOCTH, JIy4, OTPE30K, JIOMaHasl, JJIMHA OTpe3Ka. YToJl, BeIU4YHHa yria,
BEPTHUKAJIbHbBIE U CMEXHbIE yIIibl. [lapanenbHble npsMble.

Tpeyronbuuk. Menuana, OuccekTpuca, BbicoTa. Bumsl TpeyronbHukoB. COOTHOILIECHUS
MEXJly CTOPOHAMH U yIJIaMU IPSIMOYTOJIBHOTO TPEyroJIbHUKA.

Boeimyknbiit  MHOrOyroneHuk. [lapannmenorpamMm, mpsMOYTrolbHUK, pomO, KBajpar,
Tpaneuus. [IpaBuabHbBII MHOTOYTOJIBHUK. JlMaroHais.

OxpyxHocth M Kpyr. lleHTp, xopama, nuamerp, paamyc. KacatenpHas K OKpY»HOCTH,
cekymas. Jlyra OKpy>KHOCTH M KpyroBou cekTop. LleHTpanbHble W BHucaHHble yribl. J[imHA
OKPYXHOCTH U IyTHU OKPYKHOCTH.

[Inouiank MHOTOYTOJIBHUKA, KPYra U KPyrOBOT'O CEKTOpA.

Cummerpus. PaBencTBo U nopo6ue ¢puryp. OTHoeHHe TuIomaaen Nogo0HbIX GUryp.

[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH.

VYron MEXIY HPSIMBIMU, IJIOCKOCTSIMH, OpsIMOH | IJIOCKOCTBIO.
CkpenuBaronmecs npsmele.

Brucanuble u  onucaHHble  (QUIYphl Ha  IUIOCKOCTM WM B NPOCTPAHCTBE.
Mpmuororpaniuku. Mx BepuinHbl, pebpa, rpaHu, AuaroHanu. lIpsMas W HakJIOHHAs NPU3MBI;
nupamusl. [IpaBunbHas npusma v npaBUIbHAs MUPAMU/JIA.

[Tapannenenunenpl, UX BUIBIL.

@durypsl BpalleHus: HUIUHIP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc chepsl u
nrapa.

[Tnomanas MOBEpXHOCTU M 0OBEM MPU3MBI, TUPAMUIBI, HMIMHAPA, KOHYCA.

O6bvem mapa. [Tnomans chepsl.

Koopaunathas npsimas. YucinoBble IPpOMEKYTKH. JlekapTOBbI KOOpAMHATHI HA INIOCKOCTU
U B IIPOCTPAHCTRBE.



2. OcHoBHBIE () OPMYJIBI H TEOPEMBI
2.1 Auire0pa 1 HayaJIa aHAJIU3A
[Ipusnaku genumoctu Ha 2,3,4,5,9,10.

CBolicTBa YHUCIIOBBIX HEPABEHCTB.

@DopMyJIbl COKPALLIEHHOTO YMHOKEHUS.

@opMyIbl KOPHEN KBaJIPAaTHOTO YPABHEHUSI.

Pa3znosxeHne KBagpaTHOro Tpex4uicHa Ha JIMHEWHbIE MHOXKUTENN. Teopema Buera.

CBoiicTBa JIMHEHHONU PYHKIMHU U ee rpaduK.

CBoiicTBa KBagpaTH4YHOW (QPYHKIIMU U €€ TpaduK.

@opmyJibl OOIIETO YWieHA U CYMMBI h IIEPBBIX YIECHOB apU(PMETUYECKON U TeOMETPHUUECKOM
nporpeccuii. XapakTepucTHYeCKHe CBoWcTBa mporpeccuii. Cymma OECKOHEYHO YOBIBaroIen
IIPOTPECCHH.

CBolicTBa cTeneHed ¢ HaTypaJbHBIMM U ILedblMM  noka3aresnsmu. (CBolicTBa
apudMeTHIeCKnX KopHel n-oii cteneHn. CBOMCTBA CTETICHEH C pallMOHAIBHBIMH ITOKA3aTEISIMHU.

CBoiicTBa cTeneHHON (YHKIMU C LIEIBIM ITOKa3aTeNeM U ee rpaduk.

CBoiicTBa oKazaTeabHON (GYHKIMH U €€ TpaduK.

OcnoBHOe Jnorapudmmueckoe ToxaecTBo. CpoiicTBa jorapudmos. @opmMyna mepexona K
HOBOMY OCHOBAHUIO.

CgoiicTBa norapudmuyeckoit GyHKINU U ee rpaduk.

OCHOBHOE TPUTOHOMETpHUUYECKOE TOXAECTBO. COOTHOIICHUS MEXAY (PYHKUHUAMU OIJHOTO
aprymenTa. @opmyJibl IPUBEIEHUS, CIOKEHHUS, JBOMHOIO U MOJOBUHHOIO apryMEHTa, CyMMbI U
pPa3HOCTH TPUTOHOMETpUYECKUX (YHKIUN. BplpakeHne TPUTOHOMETPHUUECKHX (PYHKIHHA depes
TAaHTE€HC TOJOBUHHOTO apryMmeHTa. [IpeoOpa3zoBaHue NPOW3BENCHHS CHHYCOB M KOCHHYCOB B
cymmy. [IpeoOpazoBanue cymmsl B mpou3BenaeHue. [IpeoOpa3zoBanue Beipaxenus asinx bl cosx ¢
IIOMOIIbIO BCIOMOI'aTE€JIbHOTO apryMEHTA.

@opMyJIbl pEIICHUI NPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH.

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIUH U UX TPapUKH.

[IpousBoaHas, ee cBoiicTBa. OcHOBHBIE (hOpMYIIbI AU PEpEeHINPOBAHNS.

VYpaBHenue kacareabHoU. [Ipon3BoHast cioxHOM QyHKIMH.
[TepBoobOpasnas, ee cBOCTBA.
Onpenenensblil uHTErpai. ['eoMeTpuueckuii CMbICI ONPENEICHHOIO HHTETpaa.

2.2 T'eomeTpusn
CaoiicTBa paBHOOEPEHHOTO TPEYTOJIbHUKA.
CBoiicTBa TOYEK, paBHOYJAJIIEHHBIX OT KOHI[A OTPE3Ka.
[Tpu3HaKK napamiesbHOCTH MPSAMBIX.
Cymma yriioB TpeyronbHrka. CyMMa BHEITHUX YTJIOB TPEYTOIBHUKA.
CBoiicTBO cpeniHel TMHUN TPEYToJIbHUKA.
CBOIICTBO CepeTMHHOTO TEPIICHIUKYJIISPa K OTPE3KY.
CBoiicTBO OMCCEKTPUCHI yIIa.
CBOIICTBO OTPE3KOB, HA KOTOPHIE OMCCEKTPHCA TPEYTOJbHUKA JIEIUT MPOTHBOIOIOKHYIO
CTOpOHY.
TeopemMbl 0 TepeceyeHHH MeIHMAaH, TEPECEUCHHH ONCCEKTPHC W TEPEeCeUYeHUH BBICOT
TPEyToJIbHUKA.
[Tpu3Haku napamienorpamma. CBOWCTBA MapajuieorpaMmma.
OKpy»XHOCTb, ONIMCaHHAsA OKOJIO TPEYTOJIbHUKA.
OKpy»XHOCTb, BITUCAHHAS B TPEYTOJIHHHUK.
KacaTenbHast K OKpYKHOCTH U €€ CBOWCTBA.
W3mepenue yria, BOUCAHHOTO B OKPY)KHOCTb.
[Tpu3Haku paBeHCTBA U MOJIO0US TPEYTOJIBHUKOB.
Teopema [Tudaropa.



TeopeMbl CHHYCOB M KOCUHYCOB JUIsl TPEYTOJIbHUKA.

®opmyJsl TUIOLIAIeH mapauieIorpaMMa, TPEyToIbHUKA, TPANelHH.

dopmyiia pacCTOSHUS MEXKIY JABYMsI TOUKAMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.
[Ipu3Hak napayuieabHOCTU MPSIMON U TNIOCKOCTH.

[Ipu3Hak napayieabHOCTH IUIOCKOCTEM.

Teopema o nepreHANKYISIPHOCTH IPSIMOM U IIIOCKOCTH.

IIpu3Hak nepneHauKyJISIPHOCTH IUIOCKOCTEH.

Teopembl 0 mapayIeNTbHOCTH U MEPIEHIUKYIIPHOCTH IIOCKOCTEH.

Teopema 0 Tpex NneprneHAnuKyJsapax.



