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Hporpamma BCTYTHTCIBHBIX WCTIbITaHHI

1. O01mme 1MoJI0KeHHus

1.1. Hactosmas mporpaMma cocCTaBlieHa Ha OCHOBE Y4eOHBIX MporpamMMm JuJis
CpelIHed IIKOJBI [0 MaTeMaTHkKe, airedpe, TE€OMETPUH, TEOPUH BEPOSTHOCTEH.
Ilporpamma cpopMHpoBaHa C yYETOM COOTBETCTBHS  YPOBHS  CIIOXHOCTH
BCTYNUTENIBHBIX HCMBITAHUW YpPOBHIO cioxHOCTH EI'D mo coorBercrByromemy
ob11eobpa3oBaTeIbHOMY NMPEAMETY.

1.2. O6beM 3HAHUM U CTETIEHb BJIaJAE€HUS MATEepUaioM, OMMUCAHHBIM B MPOrpaMMme,
COOTBETCTBYIOT KypCy MAaTeMaTWKH cpeaHed wkoiael. [locTynmaromni moxer
MOJIb30BaThCSl BCEM apCEHAaJIOM CPEeNICTB 3TOr0 Kypca, BKJIHOYas M Hadana aHajiu3a.
Onnako [ peleHusl 3K3aMEeHAIMOHHBIX 33a/1ad JIOCTaTOYHO YBEPEHHOTO BJIaJAEHUS
JUIIL TEMH TOHATHAMHM M HMX CBOMCTBAMH, KOTOpBIE TEPEYMCIIEHBI B HACTOSIICH
nporpamMMe. OO0BekThl U (hakThl, HE HU3ydaeMble B 0011e00pa3oBaTEIbLHON ILIKOJE,
TakXe MOTYT MCIOJb30BaThCA MOCTYMAIOLMM TMPHU YCJIOBHH, YTO OH CHocoOeH MX
MOSICHATH U 10Ka3bIBaTh.

1.3. AGUTYpHEHT AOJIXKEH:

3HaTh: OCHOBHbIE MaTeMaTH4YeCcKHe GOPMYIIbl U TIOHATHS;

YMETh: BBIMOJHATL JNEWCTBHUS HAA YHCIAMM W YHCIOBBIMH BBIPAXXECHHUIMU;
npeoOpa3oBeIBaTh OYKBEHHBIE BBIPAXKEHHUS; MIPOU3BOJIUTDL OMEpallii Hal BEKTOpaMH
(cmoxxeHne, yYMHOXXEHHE Ha YUCIIO, CKaJipHOE NMPOU3BEEHHUE);

MEepPeBOAUTh OJHH €IWHUIIBI U3MEPEHHUS BEJIUUUH B APYTHE;

CpaBHMBATh YHCJIA U HAXOAUTh UX MPUOSHKEHHBbIE 3HAUEHUS;

peliaTh ypaBHEHHS, HEpAaBEHCTBA, CUCTEMBI (B TOM YHUCJIE C TNapaMeTpaMH) M
UCCJIEI0BATh UX PELICHUS;

Uccaen0BaTh (PYHKUHMH, CTPOUTH Trpaduku (YHKIUMH U MHOXKECTBA TOYEK Ha
KOOPJAWHATHOH TMJIOCKOCTH, 33/IaHHbI€ YPABHEHUSIMU U HEPABEHCTBAMH;

NIPUMEHSATh NTPU3HAKU PABEHCTBA, MOAOOUS PUTYp U UX MPUHAIIEKHOCTH K TOMY
WK UTHOMY BUY;

MOJIb30BaThCS CBOWCTBAMH 4YHCEJI, BEKTOPOB, (YHKUMH H HX TrpaduKoB,
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CBOWCTBaMH apU(PMETHUUECKON U TEOMETPHUECKOHN MPOTPECCHIA;

TM0JIb30BaThCS COOTHOLIEHUSAMH U HOpMyliamMHu, CoAepkalllUMH MOAYJIH, CTEINEHH,
KOpHH, JIOTapu(MHUYECKHE, TPUTOHOMETPHYECKHE BBIPAXKECHHS, BEJIUYHMHBI YIJIOB,
JUTHHBI, TJI0LaaH, 0ObEMBI;

COCTaBJIATb YPaBHEHMS, HEPABEHCTBA U HAaXOAWTh 3HAYEHHUS BEJUYWH, UCXOIS M3
YCIOBHS 3aJayH.

1.4. Dx3ameHauMoHHass pabora Bkiawyaer B cedbs ot 3 mo 10 3amanwuii.
BerynurensHble ucnbiTanus oueHuBaroress no 100 — GamnipHOM cucteme. Kaxaoe
3a/laHH€ OLIEHUBAETCS ONPEAEICHHBIM KOJIMYECTBOM 0AJIJIOB, KOTOPOE YKa3bIBACTCS B
JK3aMEHALUMOHHOM Owurere; eciau B OwieTe HE yka3aHbl Oaibl, TO BCE 3aJaHHs
OLIEHUBAIOTCS OJMHAKOBBIM KOJIMYECTBOM OaminoB, B cymme aaromux 100 6annos.
OOwas oueHka nojyyaercs B pe3ysbTaTe CyMMHPOBaHUs 0aioB no 3agaHusMm. [Tpu
JUCTAaHLIMOHHOM CIoco0e caauM 3K3aMeHa MpedoCTaBisATh pelleHUs He Tpedyercs,
TpeOyeTcs B peXHMe TecTa BbIOpaTh MpPAaBWJIbHBIA OTBET W3 MPEMTOXKEHHBLIX HIIH
BITMCATh YMCIIOBOW OTBET (LEJIOE YUCIO WIH B BUAE AECCATUYHON IpOOU C 3amsATOM).
[Tonb30BaThC  KANBKYJNATOPOM, CHPaBOYHOM HHGoOpMalued B TMEYAaTHOM U
3JIEKTPOHHOM (popMaTe 3anpeuieHo.

2. Bomnpocs! 1Js MOATOTOBKH K BCTYNMUTENbHBIM 3K3aMeHaM M0 MaTeMaTHKe

2.1. OcHOBHbIE MOHATHA
|.Harypanbnbie uucna. [Jdenmumocts. IlpocTeie W cocraBHble uMciia. Haunbombuimit
001LMI AeUTENb U HAUMEHBIIIEE 001Iee KPaTHOE.
2.1lenble, paunMoHanbHblE U OEUCTBUTENBHbIE yuchna. [IpoueHTsl. Moaynb 4ucia,
CTETIEHb, KOPEHb, apU(PMETHUYECKUN KOpEHb, orapudm. CUHYC, KOCUHYC, TaHTEHC,
KOTaHIeHC yrila. APKCUHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHT€HC YHCJIa.
3.YucnoBsle 1 OyKBEHHBIE BhIpaxKeHUs. PaBeHCTBa U TOXAECTBa.
4.Pynkuusa, ee obOsacTb onpeaeneHuss U obnacTe 3HadeHWH. Bospacranue u
yObIBaHHME, TMEPUOAMYHOCTb, YETHOCTH W HEYEeTHOCTb. [paduk yHKIMU.
Haubonbliee 1 HauMeHblIIee 3HAYCHUS QYHKIIHH.
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5.JIluHeHas, KBaJapaTW4yHas, CTEMEHHas, TMoKa3aTenbHas Jorapugmuyeckas,
TPUTOHOMETPHUUYECKHE PYHKUMH.
6.YpaBHEHHE, HEPABEHCTBA, CUCTEMa. PelieHue ypaBHEHHs, HEPABEHCTBA, CUCTEMBI.
PaBHOCUIBHOCTS.
7. ApudMeTrdeckas U reoOMeTpUYecKas NMporpeccum.
8.IIpsimMast Ha rutockocTH. Jlyy, oTpe3ok, JJoMaHas, yrou.
9.TpeyronsHuk. MeauaHa, OMCCEKTpUCa, BHICOTA.
10. Beinykiblid MHOTOYTONMBHUK. KBaapar, npsiMOyroibHHUK, NapasieniorpaMMm, poMo,
Tpaneuus. [ IpaBUJIbHBIN MHOTOYTOJIBHUK. [J{HaroHasb.
11. OkpyxHocTh U Kpyr. Paguyc, xopaa, auamerp, KacaTelibHas, cekymas. [lyra
OKPYXHOCTH ¥ KpYroBOH cekTop. LIeHTpanbHbIi U BNIMCaHHbIE YTIIBI.
12. IIpsiMas ¥ MJIOCKOCTH B MPOCTPAHCTBE. JByrpaHHbIN yroJ.
13. Muororpanuuk. Ky0, napannenenunen, npusMa, nupamuaa.
14. Hunuuap, koHyc, wap, chepa.
15. PaBeHcTBO ¥ nogobue guryp. CUMMETpHS.
16. [TapannensHOCTD U NEepPNEHAUKYIIPHOCTD NPSAMBIX, MJIOCKOCTEH.
CkpemBaromuyecss npsiMble. YTOl MeXIAy TMpsAMBIMH, TUIOCKOCTSIMH, MpPSMOH H
MJIOCKOCTBIO.
17. Kacanue. BricaHHble W ONMKMCaHHbIE GUTYpPBHl HA MJIOCKOCTH U B MPOCTPAHCTBE.
CeueHnue GuUrypsl MIOCKOCTHIO.
18. BenuuuHa yrma. J{muHa OTpe3ka, OKpY>XHOCTH M IYyrM OKpyxHocTH. [lnomaas
MHOTOYT'OJIbHHKA, Kpyra W KpYyroBoro cekrtopa. [lnomags nmoBepXHOCTH M 00BEM
MHOTOTpaHHHWKa, UWIMHApPA, KOHYca, Liapa.
19. KoopaunaTtHas npsiMass. YucnoBble NMPOMEXYTKH. JleKapTOBbI KOOpAMHATHI Ha
MJIOCKOCTH U B MPOCTPAHCTBE. BEKTOPHI.

2.2. Aure0pa v Hayaja aHa/IM3a
20.TTpu3Haku genuMmocTth Ha 2, 3, 5,9, 10.
21.CBo#cTBa YHCIIOBBIX HEPABEHCTB.
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22.DopmyJibl COKPAUIEHHOTO YMHOXEHMUS.

23.CBolicTBa TMHEHHON QYHKUHUHU U €€ rpaduk.

24.dopMyna KOpHEH KBaJpaTHOTO ypaBHeHHs. TeopeMa 0 pa3foXeHUH KBaJApaTHOTO
TpexuJieHa Ha JIMHeHHble MHOXUTENU. Teopema Buera.

25.CBolicTBa KBaApaTHYHOU GyHKUMH U €€ rpaduKk.

26.HepaBeHcTBO,  CBs3bIBAIOLIEE  CpedHee  apuPMETHYECKOE W cpeaHee
reoMeTpuyeckoe AByX uucell. HepaBeHCTBO a7 CyMMBI ABYX B3aHMHO OOpaTHBIX
qHCell.

27.®opMynel  00mIEr0 4YJEHAa W CYMMBI N TEpPBBIX YJIEHOB apuhMETHYECKOH
NIPOTPECCHH.

28.CBoOiiCcTBa CTENMEHEH C HATypaJbHBIMM M LEJNBIMM TNoka3zaTensiMu. CBOMCTBa
apudMeTHUYeCKUX KopHed n-i crerneHu. CBOWCTBA CTENEHEW C paluOHaNIbHBIMU
MOKa3aTeasIMH.

29.CBo¥icTBa CTENMEHHOW PYHKILIMH C LEJIBIM MTOKa3aTeNieM U ee rpaduk.

30.CBolicTBa noka3aTenbHOH QYHKIUU U €€ TpaduK.

31.0cHoBHOe norapudmuueckoe ToxaecTBo. Jlorapudmbl npousBeneHHs, CTENEHH,
yacTHoro. Popmyna nepexoaa K HOBOMY OCHOBAaHHIO.

32.CaoiicTBa norapudpmuueckoii pyHkuuu u ee rpaduk.

33.0cHOBHOE  TpPUTOHOMETpHUECKOEe  TOXAeCTBO.  COOTHOLIEHHS  MEXAY
TPUTOHOMETPUYECKUMHU (PYHKUUSIMH OJHOTO MU TOTO XK€ apryMeHTta. DopMyiibl
NPUBEACHUS, CJIOXKEHUS, ABOWHOTO W TOJIOBUHHOTO apryMeHTa, CyMMbl H
Pa3HOCTH TPUTOHOMETpHUECKUX GYHKUMH. BelpakeHHe TpUTrOHOMETPUUYECKHX
GYHKUMH  4yepe3 TaHTEeHC TMOJOBMHHOro  aprymeHTta. IIpeoOpa3oBaHue
NPOU3BENAEHHUS CHHYCOB U KOCHHYCOB B CYyMMY.

34.®opMyIbl pellieHUH NMPOCTENIIMX TPUTOHOMETPHUUECKHUX YPABHEHHIA.

35.CBoiicTBa TPUrOHOMETPHUYECKHX HYHKLHH U UX TpadHKH.
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36.Ilonsatue npousBogHoW. Ilpou3BogHas CTENEHHOW GYHKUMM. [IpaBuna
nuddepeHurpoBaHUS. [IpousBoaHbIie 3JIEMEHTapHBIX byHKUMA.
[ eoMeTpHUYECKUI CMBICIT TPOU3BOAHOM.

37.Bo3pactanue 1 yObiBaHHe PyHKUHH. DKCTPEMYMBL.

38.IlpumeHeHHE TPOU3BOAHBIX K MOCTPOEHHIO TpadKOB DYHKUHH.

39.TlepBooOpa3Has. BerunciaeHue NpocTEHIINX HHTETPaJIOB.

40.Tlonsatue omnpeneneHHoro uHTerpana. Popmyna HrroTona - JleitbHuua.
Beiuncnienue niomaaen miockux Guryp.

2.3. Teomerpus

41.TeopeMbl 0 napanieabHbIX MPAMBIX Ha TIJIOCKOCTH.

42.CBoiicTBa BEPTUKAIBHBIX U CMEXHBIX YTJIOB.

43.CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIBHHUKA.

44.TTpr3HaKku paBeHCTBA TPEYTOJIbHUKOB.

45.Teopema 0 cyMMe BHYTPEHHHUX YIJIOB TpeyrojbHUKa. TeopemMa o BHEUIHEM YTJiE
TpeyroibHUKa. CBOWCTBA CpeIHEN JIMHUU TPEYTroJIbHUKA.

46.Teopema Daneca. [Ipru3Haku Mogo0Hs TPEYroJbHUKOB.

47.Tlpu3Haku  paBeHCTBA U  NOAOOHS  TNPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
[TporopuroHanbHOCTE OTPE3KOB B TMPSIMOYTOJBHOM TpeyrojbHUke. Teopema
[Tudaropa.

48.CBOWMCTBO CEpENMHHOrO MEpPNEHAUKYINspa K oTpe3ky. CBOHCTBO OMCCEKTPUCH
yria.

49.TeopeMbl O mepece4eHUH MEAUAH, MEPECEUEHUM OUCCEKTPHUC U TIEpECECUECHUU
BBICOT TPEYTrOJIbHHUKA.

50.CBOMCTBO OTpE3KOB, Ha KOTOpble OHCCEKTpHCAa TPEYrojbHUKA JAETUT
NPOTHBOIOJIOXKHYIO CTOPOHY.

51.CBOMCTBO KacaTelbHOMW K OKPYXKHOCTH. PaBEHCTBO KacaTeNbHBIX, MPOBEICHHBIX
M3 OJHOM TOYKH K OKPY>KHOCTH. TeopeMbl 0 BIMCaHHBIX yriax. Teopema o6 yrie,
oOpa3oBaHHOM KacaTeNpHOM M xopaod. TeopeMbl 00 yriie Mexay ABYMs
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NepeceKarolMMHUC XopAaMHi U 00 yriie MeXAy ABYMS CEKYIIMMH, BBIXOASIIUMHU
M3 OJHOW TOYKHA. PaBEHCTBO MPOU3BEAECHUH OTPE3KOB IABYX [MEPECEKANOIIUXCS
xopa. PaBeHCTBO KBaapara KacaTellbHOM NPOU3BEACHUIO CEKYIIEH Ha ee
BHEILHIOIO YacCTh.

52.CBOWCTBO  YETHIPEXYTOJbHHUKA, BIHUCAHHOTO B  OKPYXHOCTb. (CBOHCTBO
YETBIPEXYTOJbHUKA, OTMCAHHOTO OKOJIO OKPY>KHOCTH.

53.Teopema 006 OKpY>XHOCTH, BIIMCAHHOHN B TPEyrolibHUK. TeopeMa 00 OKpPY>KHOCTH,
OMHCAHHOM OKOJIO TPEYroJIbHUKA.

54. TeopeMbl CHHYCOB U KOCUHYCOB U1l TPE€YTOJIbHHUKA.

55.Teopema 0 cyMMe BHYTPEHHUX YTJIOB BBINYK.I0M0 MHOTOYTOJIbHUKA.

56.1lpu3naku napanienorpamma. CBOHCTBa NMapajiesiorpamMma.

57.CBoiicTBa cpeHel JIMHUYN TpaneLuuy.

58.Dopmyna ast BBIYMCIEHUS PACCTOSIHUS MEXAY ABYMsI TOUKaMH Ha KOOPAWHATHOM
MJIOCKOCTH. Y paBHEHHUE OKPYKHOCTH.

59.TeopeMbl 0 mapaajeabHbIX MPSAMBIX B MpocTpaHcTBe. [Ipu3Hak nmapaniesbHOCTH
npsMOH U MIOCKOCTH. [[pu3HaK MapannenbHOCTH MIIOCKOCTEHN.

60.[Ipu3Hak nepneHaUKYyJIIpHOCTH MNpsMONM M TUIocKocTH. Teopema 00 o001eM
NEeprneHAuKyJisspe K  JBYM CKpELIMBAKLUIUMCS PSMBIM. [Tpu3naxk

NEPINEHANKYJIIPHOCTH TIocKocTel. Teopema 0 Tpex nepneHANKYIspax.

3. Cnucok peKOMEHAyeMOM JINTepaTyphbl

1. Mopakosuu A.T., Cemenos II.B. Marematuka: Anrebpa u Hauana

MaTeMaTHYeCKOro aHajiu3a, reoMeTpus. Anredpa M Hayaja MaTEMaTHYECKOTo
ananmu3a. 10 kmacc (6a30BbIi U yriayOiaeHHbIA ypoBHH) B 2 4 MOLl «MHeMmo31nHa»
2013-2020.

2. Mopakosuu A.JI., CemenoB II.B. Maremaruka: Anrebpa u Havaia

MaTEMaAaTHYECKOIro aHajiu3a, IcOMCTpPHA. Anre6pa U HaydaJla MaTeMaTH4CCKOTIO
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aHanu3za. 11 knacc (0a3oBblif U yrinyOneHHsbIH ypoBHH) B 2 4 MOL] «MHeMo3uHay
2013- 2020.

3. Huxonbckuit C.M., [loranos M.K., Pemetnukos H.H. u np. Maremartuka: anrebpa
M Hayajla MaTeMarTH4yecKoro aHailu3a, reoMerpus. Anrebpa U Havana
MaTemaTHueckoro asanusa. 10 kmacc (6a30Bbli M YINIyOJNIEHHBI YpDOBEHB).
HznatensctBo «lIpocseiuenne» 2014-2020.

4. Huxonbckuii C.M., [ToranoB M.K., Pemuetnukos H.H. u ap. Maremartuka: anrebpa
M Hayala MaTeMaTH4YeCKoro aHanu3a, reomeTpus. Anrebpa W Hadana
MaTeMaTH4yeckoro aHanu3a. 11 kmacc (0a30BbIi M yruyOJeHHBIH YpPOBEHB).
MznarenscTBO «IIpocBemenue» 2014-2020.

5. Amumos 111.A., Konsrua KO.M., Tkauésa M.B. u np. Marematuka: anrebpa u
Hayala MaTeMaTH4YeCKOro  aHanuza, reoMeTpus. Anrebpa U  Hayana
matemMatnueckoro ananuza 10-11 knacc (0a30BbIA M YriiyOJI€eHHBIH YpPOBEHB).
NznarensctBo «IIpocBemenue» 2014-2020.

6. Aranacsu JI.C., ByryzoB B.®., I'eomerpusa. 10—I11 knaccel: Y4ebHHK [uid
o61eo6pasoBarenbHbIX yupexaeHuid. M.: Ilpocsewmenue, 2012-2020.

7. Tloropenos A.B., ['eomerpus. 10-11 knaccel YueOHuK ans o01meoOpa3oBaTebHBIX

yupexaenuii. M.: Ilpocsemenue, 2012-2020.

HpencenaTeJH) Hpe}IMeTHOﬁ KOMHCCHH 110 MAaTEMATHKE
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