I[IporpaMmma BCTyNMTEIbHBIX HCIIBITAHUI 110 MaTeMaTHKe
Hacrosias nporpamMma cOCTOUT U3 TPEX pa3zelioB.

B IMCPBOM pa3aciic INCPCUYUCICHbBI OCHOBHBIC MATCMAaTHYCCKUC ITOHATHA, KOTOPBIMHU
JOJIDKCH BJIaACTD HOCTyHaIOHII/Iﬁ KaK Ha IIMICbMCHHOM, TadK 1 Ha YCTHOM 3K3aMCHC.

Bropoii pazmen mpencraBiser coOol MEepevyeHbh BOIMPOCOB TEOPETHUYECKON HYacTh
YCTHOTO 5K3aMmeHa. [Ipu moAroToBke K MUCBMEHHOMY 3K3aMEHY IIeIeCO00pa3HO
MO3HAKOMHUTHCS C POPMYIMPOBKAMH YTBEPKACHHUI 3TOTO pa3fiena.

B Ttperbem pa3nene ykKazaHO, KakW€ HAaBBIKM M YMEHHS TpeOyroTcs OT
MOCTYIAOIIETO Ha MMCbMEHHOM M YCTHOM 3K3aMEHaX.

OObeM 3HaHMH M CTENEHb BIAJACHHUS MaTEpUaloM, OMKUCAHHBIM B IpPOrpaMMe,
COOTBETCTBYIOT KypCy MaTeMaTUKH cpeaHed wmkoussl. lloctynarommii MOXeT
IIOJIB30BAThCS BCEM apCEHAJIOM CPEICTB M3 ATOr0 Kypca, BKIIOYas M Hadaja
a”Haym3a. OHAKO AJIs PEIIECHUS dK3aMEHAIIMOHHBIX 3a]1a4 IOCTATOYHO YBEPEHHOTO
BJIAJCHUS JIMIIb TEMU MOHATHSIMU U MX CBOMCTBAaMH, KOTOpPbHIE NEPEUUCIICHBI B
HacTosimier  mporpamme.  OOBekThl W (akThl, HE  U3y4aemble B
0011e00pa30BaTeNbHON HIKOJIE, TAKKE MOT'YT UCIIOJIb30BaTHCS NOCTYIAKOIIMMHU, HO
IIPU YCIIOBUH, YTO OH CIIOCOOEH MX MOSICHATDH U JOKA3bIBATh.

B cBsisu ¢ obuwiieM y4eOHMKOB M PETYJSPHBIM HX TEpPEU3JIaHuEM OT/AEIbHbIE
YTBEPKJICHUSI BTOPOTO paszzesia MOTYyT B HEKOTOPHIX Yy4YeOHUKAX HA3bIBATHCS
WHaye, 4YeM B Mporpamme, win (HOpMyIuUpOBaThCS B BHUJE 3a/ad, WX BOBCE
OTCYTCTBOBaTh. Takue ciayyau HE OCBOOOXKIAIOT MOCTYMAIOMIEro  OT
HEO0OXOJIMMOCTH 3HATh ATU YTBEPKICHUS.

I. OcHOBHBIC MOHATHSA

Hatypansubie uyucna. Jlemumocts. [IpocThie M coctaBHble uucia. HamOombiuit
oOIIMiA IeTUTeIh 1 HAaUMEHBIIIee 001IIee KpaTHOE.

Llensie, pannoHaNIBHBIE U AEUCTBUTENBbHBIC uMcia. [IpouenTel. Monyne uducia,
CTEIEeHb, KOPEHb, apU(METHUECKUIM KOPEeHb, Jorapudm. CuHYyC, KOCUHYC, TAHTE€HC,
KOTaHreHc uyucia (yria). ApPKCHHYC, apKKOCHHYC, apKTaHTEHC, apKKOTaHT'EHC
yucIia.

. HucnoBsle u 6YKBCHHBIG BBIPAKCHUA. PaBencTBa n TOXICCTBA.

OyHkIus, ee o00JacTh ompeneneHuss W o0JacTh 3HaueHuid. Bospacrtanue,
yObIBaHHE, TIEPUOJUIHOCTh, YETHOCTh, HEYETHOCTh. Hanbombiiee 1 HauMeHbIIee
3HayeHust pyHkuuu. ['paduk GyHKINN.

JluneiiHasi, KBaJapaTW4yHas, CTEMEHHAs, TMOKa3aTelbHas, JiorapudMmuieckas,
TPUTOHOMETPUUECKHE (PYHKITUH.



6. YpaBHeHue, HEpaBEHCTBA, cucTema. PelmeHus (KOpHHM) ypaBHEHMs, HEPaBEHCTBA,
CUCTEMBbI. PABHOCHIIBHOCTD.

7. Apudmernueckas ¥ reOMeTpUIECcKas MPOTPECCUU.
8. Ilpsmas Ha mockoctu. JIyy, oTpe3ok, TomMaHasi, yroJi.
9. TpeyronbHuK. Menuana, OMCCEKTpHCa, BHICOTA.

10.Beimykieiii MHOTOYTOTBHUK. KBazpaT, mMpsAMOYToJibHUK, MapaiesorpaMM, poMo,
Tpanenus. [ [paBunpHbI MHOTOYTOJIBHUK. /[naronans.

11.0OkpyxHocTh M Kpyr. Pammyc, xopaa, AuameTp, KacareibHas, cekymasd. Jlyra
OKPYXHOCTH U KPYTOBOM CEKTOp. LIeHTpaIbHBII U BIUCAHHBIE YIJIBL.

12.11psmas 1 IUIOCKOCTH B MPOCTPAHCTBE. [|ByrpaHHbIN yrod.
13.Muororpannuk. Ky6, napannenenunes, npusma, nupamuia.
14 Iunuaap, koHyc, map, chepa.

15.PaBenctBo u nmopobue puryp. CumMmmerpusi.

16.ITapanniensHOCTH 151 NEPIEHINKYJIIPHOCTD IIPSIMBIX, IJIOCKOCTEN.
CkpemmBaronecss npsMble. YTOJd MEXAY NPSIMBIMH, ITIOCKOCTAMH, HPSIMOM M
IJIOCKOCTBIO.

17.Kacanue. Brimcannble U onucaHHbie (UTYpPHl Ha TUIOCKOCTH W B MPOCTPAHCTBE.
Ceuenue HUrypsl mioCKOCTHIO.

18.Bennumna yrma. JlnnHa OTpe3ka, OKPY>KHOCTH M JIyTH OKpYyKHOCTU. [lnomanmp
MHOTOYTOJIbHUKA, Kpyra U KpyroBoro cekropa. Ilmomianb mMOBEpXHOCTH U 00BEM
MHOTOTpaHHMKA, IWIMHAPA, KOHYCA, IIapa.

19.KoopaunatHas mpsMas. UucioBble NMPOMEXYTKH. JlekapTOBBI KOOpIWHATHI Ha
IJIOCKOCTHU U B MPOCTPaHCTBE. BEKTOpHI.

I1. ConepxxaHne TeOPeTHYECKON YACTH YCTHOIO IK3aMeHAa
Auaredpa

[Tpuznaku nenumoctu Ha 2, 3, 5, 9, 10.
CBoiiCTBa YHCIIOBBIX HEPABEHCTB.
DopMyJIbl COKPAIICHHOTO YMHOXEHUS.

CpoiicTBa JTMHEWHON (QYHKINU U ee TpaduK.
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dopMmyna KOpHEW KBAJAPATHOTO ypaBHEHHUs. Teopema O pa3joKeHUH KBaJAPATHOTO
TPEXWICHA Ha JINHEMHbIE MHOXKUTENN. Teopema Buera.

6. CaoiicTBa KBaIpaTHUHON PYHKIIUU U €€ TpadUK.



7. HepaBeHcTBO,  CBsI3pIBarolllee  CpelHee  apu(PpMETHYECKOE U CpejHee
reoMeTpruYecKoe AByX uncesl. HepaBeHCTBO Jisi CyMMBI IBYX B3aUMHO OOpaTHBIX
YHCElL.

8. ®opmynbsl 0OIIEro ujeHa W CYMMbl N TEPBBIX YJIEHOB apu(METHUECKOU
IIPOTPECCHH.

9. ®opmynbel 0OIIETO YJd€HA W CYMMBI N TEPBBIX WIEHOB T'€OMETPHYECKOMH
IIPOTPECCUM.

10.CpoiicTBa cTeneHed ¢ HATypaJIbHBIMH W IIENBIMU TOKa3aTensMu. CBoicTBa
apu(pMeTHYecKux KopHed n-il creneHu. CBOICTBA CTENEHEW C pallMOHAIBLHBIMU
MOKA3aTEISIMH.

11.CgoiicTBa cTeneHHOM (DYHKIIMH C 1IEJIBIM MoKa3aTeeM U ee rpaduk.
12.CBoiicTBa moka3aTeabHON QYHKIIMU U ee Tpaduk.

13.0OcHoBHOE norapupmMuyeckoe ToxaecTBo. Jlorapuhmbel mpou3BeaCHNS, CTEICHH,
gactHOro. ®opmyna nepexoma K HOBOMY OCHOBAHHUIO.

14.CpoiicTBa Jorapumuueckoil pyHKIUHU U ee rpauk.

15.0cHOBHOE  TPUTOHOMETPUUECKOE  TOXIECTBO. CooTHotieHus MEXKTY
TPUTOHOMETPUUYECKUMHU (PYHKLIHUSAMU OJHOIO U TOTO ke apryMeHTa. Dopmy’bl
IIPUBENICHUS, CIIOKEHHUS, IBOMHOTO Y ITIOJIOBUHHOI'O apryMEHTa, CyMMBbI U Pa3HOCTH
TPUTOHOMETPUUECKNX (GYHKIUNA. BhlpakeHue TPUTOHOMETPUUECKUX (GYHKIUN
yepe3 TaHT'eHC MOJIOBUHHOTO aprymenTa. [Ipeobpa3oBanue npon3Be1eH!s] CHHYCOB
¥ KOCHHYCOB B cymMmy. IIpeoOpa3oBanue BeipakeHus: asinX + DCOSX ¢ MOMOIIBIO
BCIIOMOTATEJIbHOIO ApTyMEHTA.

16.Dopmysl pemeHri MPOCTEUIINX TPUTOHOMETPUIECKUX YPABHEHH.

17.CBoiicTBa TPUTOHOMETPUUECKUX (PYHKIUN U UX TPaPUKH.

I'eomerpusn

Teopembl 0 NapasiebHbIX MPSMbBIX Ha MIIOCKOCTH.
CBoiicTBa BEPTUKAIBHBIX U CMEXKHBIX YIJIOB.
CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3HaKu paBeHCTBA TPEYTOJIBHUKOB.
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Teopema 0 cymMMe BHYTPEHHUX YTIJIOB TpPEyroyibHUKa. Teopema O BHEIIHEM yTie
TpeyroyibHuKa. CBOMCTBA CpeAHEN JIMHUU TPEYTOJIbHUKA.

o

Teopema Daneca. [IpuzHaku mog00ust TPEYroJIbLHUKOB.

7. Ilpusnaku  paBeHCTBA W  MOAOOMS  TPSIMOYTOJBHBIX  TPEYTOJbHUKOB.
[TponopiinoHanbHOCTh OTPE3KOB B MPSMOYTOJBHOM TpPEYroibHHKE. Teopema
[Tugaropa.



8. CBOMCTBO CepeMHHOTO NEpHeHAUuKYJsipa K OTpe3Ky. CBONCTBO OHCCEKTPHUCHI
yria.

9. TGOpCMLI 0 IICpeCCUCHUU MCIAHUAH, IICPCCCUCHUU 6HCC€KTpI/IC H IICPCCCUCHUU
BBICOT TPCYT'OJIBHUKA.

10.CBOICTBO  OTpPE3KOB, Ha KOTOphIE OWCCEKTpHca TpPEYroJbHUKA  JIEIUT
IPOTUBOMOJIOKHYIO CTOPOHY.

11.CBoiicTBO KacaTeNIbHOU K OKPYKHOCTH. PaBEHCTBO KacaTeabHbIX, IPOBEICHHBIX U3
OJIHOM TOYKH K OKpPY>KHOCTH. Teopembl O BOHCaHHBIX yriax. Teopema 00 yrie,
oOpa3oBaHHOM KacaTesJbHOM M Xopaoi. Teopembl 00 yrie Mexay IByMs
NEPECEKAOIIUMHUCA XOpJaMi U 00 yrie MeXay ABYMs CEKYLIMMH, BBIXOASIIUMU
U3 OJHOM TOYKH. PaBEHCTBO NPOM3BEACHHI OTPE3KOB JABYX MEPECEKAIOLIUXCS
xopa. PaBeHCTBO KBajpara KacaTelnbHOW IPOM3BENCHHUIO CEKyLIEM Ha ee
BHEILHIOIO YacCTh.

12.CBOMCTBO  YETHIPEXYroJbHUKA, BIUCAHHOTO B  OKPYXHOCTh. CBOWCTBO
YETHIPEXYTOJIBHUKA, ONTMCAHHOTO OKOJIO OKPYKHOCTH.

13.Teopema 06 OKpY>KHOCTH, BIMCAHHON B TPEYTOJbHUK. Teopema 00 OKPYKHOCTH,
ONMCAHHOW OKOJIO TPEYIOJIbHUKA.

14. TeopeMbl CHHYCOB U KOCUHYCOB JIJIsI TPEYTOJIbHUKA.

15.TeopeMa 0 cyMMe BHYTPEHHUX YTJIOB BBITTYKJIOTO MHOTOYT'OJIbHUKA.
16.ITpu3naku napamienorpamma. CBoMCTBa MapasjiesiorpaMma.
17.CBoiicTBa cpeiHEN TUHUY TPaNCLHUU.

18.Dopmyra asis BEIYUCICHUST PACCTOSHUS MEXKIY BYMSI TOUKAMU Ha KOOPIUHATHON
IJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

19.TeopeMbl 0 mapaIeIbHBIX MPSAMBIX B MpocTpaHcTBe. [Ipu3HaK mapamienbHOCTH
MPSAMOM U TTOCKOCTH. [Ipr3HaK mapaieIbHOCTH TIIOCKOCTEN.

20.IIpu3Hak meprneHIUKYISIPHOCTA TPSMON U IUIOCKOCTH. TeopemMa 00 oOmiem
NEPIICHIUKYJIApE K JABYM  CKpEIIMBAIOIIMMCS  NpsAMbIM.  [Ipu3Hak
NIEPIICHIUKYJIIPHOCTH TUIOCKOCTEH. Teopema o Tpex mepreHIuKyIsapax.

I11. TpeOoBaHMS K MOCTYNAKOIIEMY

Ha sk3amene no mamemamuxke nocmynaiomuﬁ 00J11CeH ymems.

1. BomonHATh (0€3 KaJdbKyJIsITOpa) JACHCTBUS HAJ YUCIAMH UM YHCJIOBBIMHU
BBIPDOKCHUSIMH;  TIPEOOPa30BBIBATH  OYKBEHHBIE  BBIPAKEHUS, IMPOU3BOIUTH
omepaluu HajJ BEKTOpaMH (CIOXKEHUE, YMHOXKEHHE Ha 4YHCIO, CKaJsIpHOE
MPOU3BEJCHUE); NEPEBOUTH OJTHU €UHUIIBI U3MEPEHUS BETUYHH B IPYTHUE;

2. CpaBHUBaTh YMCJIa U HAXOJUTh UX MPUOJIHKEHHBIC 3HaUCHHS (0€3 KaIbKYJIATOpa);
JIOKa3bIBaTh TOXK/IECTBA M HEPABEHCTBA /Il OYKBEHHBIX BBIPAKEHUH;



10.

11.

12.
13.

pemaTh ypaBHEHHS, HEPaBEHCTBA, CHCTEMbl (B TOM YHCIIE C MapaMeTpaMu) U
UCCJIEIOBATh UX PEIICHUS;

uccienoBarb (QyHKIWU; CTPOUTh Tpaduku (QYHKIIMHA W MHOXKECTBA TOYEK Ha
KOOPJIMHATHOM TUIOCKOCTH, 33JJaHHbIC YPaBHEHUSIMHU 1 HEPABEHCTBAMU;

nu300paxkaTb TeoMeTpudeckue (UTrypbl Ha 4YepTexe; JAeNaTh JOIMOJHUTEIbHBIC
IIOCTPOCHMSI; CTPOUTh CEYEHHUs; HCCIEN0BaTh B3aMMHOE PpAaCHOIOXKEeHUue QUryp;
NPUMEHATH MPU3HAKK PABEHCTBA, MO00Us (QUTYP M UX MPUHAICIKHOCTH K TOMY
WJIM UHOMY BUJY;

MOJIb30BAaThCS CBOMCTBAMU 4HCEJN, BEKTOPOB, (GYHKIMA U UX TpaduKoB,
CBOMCTBaMHU apu(hMETUUECKON U TEOMETPUUECKOM MPOTpecCuii;

MOJIb30BaThCI CBOMCTBAMU ICOMCTPHUUCCKHUX (1)I/Il“yp, HNX XapaKTCPHBIX TOYCK,
JIMHUW U ‘laCTeﬁ, CBOMCTBaMH PaBCHCTBA, HOIIO6I/IH N B3aUMHOI'O PACIIOJIOKCHUA

¢uryp;

M0JIb30BAThCSl COOTHOLIEHUSAMH U (HOpPMYJIaMH, COACPKAIIUMU MOAYJIHU, CTEIEHH,
KOPHH, JIOTApU(PMHUUECKHE, TPUTOHOMETPUUECKUE BBIPAKEHUS, BEITUYUHBI YTJIOB,
JUTMHBI, TUIOAAN, 00bEMBIL;

COCTaBJIATh YpaBHCHH:A, HCPABCHCTBA M HAXOJIWUTHb 3HAYCHUA BCINYMH, UCXOIA U3
YCJIOBUA 3a1a4H,

u3naraTh ¥ O0QOPMIIATH  pElIeHHWE JIOTUYECKH TMPaBWIBHO, TIOJHO U
MOCJIEIOBATEIBHO, C HEOOXOUMBIMHU MOSICHEHUSIMH.

Ha ycmnom sx3amene nocmynarowuii 0012cer OONOTHUMENbHO YMEMb.

JaBaTh omnpeneneHus, (popMyIupoBaTh U JOKa3bIBaTh yTBEPKIEHUSA ((HOpMYIIbI,
COOTHOILICHHSI, TEOPEMBbI, NMPU3HAKU, CBOWCTBA W T.N.), YKa3aHHbIE BO BTOPOM
paszene HacTOSIIEH MPOrpaMMBbl;

aHAM3UPOBATh (POPMYJIMPOBKH YTBEPKACHUMN M UX JOKA3aTEIbCTBA;

pelIarh 3a/1a4i Ha MOCTPOCHUE LUPKYIJIEM, JTUHEUKOW; HAXOUTh T€OMETPUUECKUE
MECTa TOYEK.



