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[IporpamMMa BCTYNMUTENHHOTO WCHBITAHUS TPOMUIBLHONW HANpaBICHHOCTH
(38.03.05 busnec - mapopmaruka) mo MaremaTtrke cHopMUpOBaHA HA OCHOBE
o0pa3oBaTeIbHBIX IPOTPAMM OCHOBHOTO OOIIETO, CPEIHETO O0IIero oOpa3oBaHUs
U CpenHero mpogeCCHOHAIBHOTO 00pa30BaHUsI.

BerynurensHbie ucnbiTaHus 0 MaTeMaTuke TMPOBOAATCS 1O MaTepHaliaMm,
pa3paboTaHHBIM IPEIMETHON YK3aMEHAIIMOHHON KOMHUCCHUEH B popme TecTa.

I. OcHOBHBIE IOHATHA

1.Harypanenbie uyucna. Jemumoctb. IIpocTeie W cocTaBHBIE 4HCIIA.
HaunGonpmuii o0muii AenuTens 1 HauMeHbIee o01ee KpaTHOE.

2.1lenmpie, parnyioHaNbHBIE W ACUCTBUTENBHBIC Ymcia. [Iporentsl. Momyib
4HClia, CTETIeHb, KOPEHb, apU(PMETUUECKUNA KOpEeHb, Jorapudm. CuHyc, KOCUHYC,
TAHI'€HC, KOTaHreHC uyucna (yriaa). ApPKCHHYC, AapKKOCHHYC, AapKTaHI€HC,
aApPKKOTaHI'€HC YNCIIa.

3.Yucnossie n OyKBEeHHbIE BRIpaKEeHUs. PaBeHCTBA M TOXKIECTBA.

4 OyHkuus, ee 00JacTh onpeneseHuss U 00gacTh 3HaueHul. Bo3pacrtanue,
yObIBaHME, IEPUOJUYHOCTh, YETHOCTh, HEUETHOCTh. Hanbombliee 1 HauMeHbllIee
3HaueHusd QpyHkuuu. ['paduk QyHKIUM.

5.JIunelinas, kBagpaTuyHas, CTEIICHHAs, IOKa3aTelbHas, JorapupmMudecKkas,
TPUTOHOMETpUUYECKUE (PYHKIUU.

6.YpaBHeHue, HepaBeHCTBa, cucTeMa. PemeHus (KOpHU) YpaBHEHUS,
HEPaBEHCTBA, CUCTEMBI. PABHOCHIIBHOCTB.

/.Apudmernueckas 1 reoMeTpruuecKasi IpoOrpecCHH.

8.Ilpsimast Ha mmockocTu. JIyd, oTpe3ok, TIoMaHasi, yroJl.

9. Tpeyronpauk. MennaHna, OMCCeKTprca, BBICOTA.

10.Beimykoibiii MHOT'OYTOJIbHUK. KBanpar, IPAMOYTOJIbHUK,
napajienorpamm, pomo, Tpanenus. [IpaBuibHbIN MHOTOYTOJIBHUK. /{naroHars.

11.0xpyxHocTh U Kpyr. Panuyc, xopaa, nuaMmerp, KacaTesbHas, CEKyIasl.
Jlyra OKpy»KHOCTH U KpyrOBOM CEKTOp. L[eHTpaibHbIN U BOMCAHHBIE YTJIBL.

12 TIpsiMasi 1 TJIOCKOCTH B MPOCTpaHCTBE. JIByrpaHHbIN yTrod.

13.Muororpannuk. Ky6, napamienenunen, npu3ma, TupaMusa.

14 IMunuuap, KOHYC, map, chepa.

15.PaBencTBO U oo6ue guryp. Cummerpusi.

16.ITapannenbHOCT, W NEPIEHIUKYJISAPHOCTh  MPSAMBIX, IIOCKOCTEH.
CkpemuBaroniyecs: npsiMble. YToJl MEXAY HNPSAMBIMH, IUIOCKOCTSMH, MPSMON U
IIJIOCKOCTBIO.

17. Kacanue. BrnucanHble M omnucaHHble (UIYpbl Ha IJIOCKOCTH WU B
npoctpaHcTBe. Ceuenue GUrypbl IIOCKOCTHIO.



18.Bennunna yrna. [InuHa oTpe3ka, OKPYXKHOCTH M IYyTM OKPY>KHOCTH.
[Imomans MHOTOYTOJIBHUKA, KPYTa M KPyTroBOro cexropa. [limomaas nosepxHoctu u
00BbeM MHOTOTpaHHUKA, IIIIMHpPA, KOHYCa, Iapa.

19.KoopnunatHass  mpsimass.  YuciaoBble  MPOMEXYTKH.  JlekapTOBBI
KOOPJIMHATHI Ha IUNIOCKOCTH U B IPOCTPAHCTBE. BEKTOPHI.

I1. ConepxkaHue TeOpeTHYECKON YaCTH IK3aMEHA

Aure0pa

1.Ilpusnaku aenumoctu Ha 2, 3, 5,9, 10, 11.

2.CBolicTBa YHCIOBBIX HEPABEHCTB.

3.DopMyIIbI COKPAIIEHHOTO YMHOXKEHUS.

4.CpoiicTBa TuHEHHON (PYHKIIUU U €€ rpaduK.

5.®opMynia KOpHEW KBaJIpaTHOrO ypaBHEHHUs. TeopeMa O pa3ioXKeHUH
KBaJPaTHOTO TPEXWICHA HA JIMHEHHbIE MHOXKUTENU. Teopema Buera.

6.CBoiicTBa KBaipaTUYHON (PYHKIIMH U €€ TpaduK.

/.HepaBeHCTBO, CBs3bIBaKOIIEE cpeaHee apu(METUYECKOe U CpeaHee
reOMETpUYECKOe ABYX 4Kcell. HepaBeHCTBO A1 CyMMBI IBYX B3aUMHO OOpaTHBIX
qucen.

8.®opMyJibl 00IIEro YjeHa U CyMMBbI N MEPBBIX YICHOB apU(PMETHUUECKOM
IIPOTPECCHH.

9.®opMmyibl OOIIEr0 4YiI€Ha U CYMMBI N MEPBBIX WIEHOB I'€OMETPUUYECKOMN
IIPOTPECCHH.

10.CBoiicTBa cTeneHel ¢ HaTypallbHBIMU U LIETBIMU TTOKa3atensiMu. CBOMCTBA
apupMeTHIeCKUX KOpHel n-i creneHu. CBOWCTBA CTEMEHEH C palMoHaIbHBIMU
MOKa3aTeJISIMH.

11.CpolicTBa cTeneHHOM (PYHKIMH C LETbIM IMOKa3aTeIeM U ee rpaduk.

12.CpoticTBa noka3aTeabHOM PYHKIIUHU U ee rpaduK.

13.0OcHoBHOE norapudmuueckoe ToxaecTBo. Jlorapudmbel mpousBeaeHUs,
CTENEHH, YacTHOT0. PopMyIIa repexoa K HOBOMY OCHOBAHHUIO.

14.CpoiicTBa norapupmMuyeckoi (GyHKIHMH U €€ TpaduK.

15.0cHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. COOTHOLLIEHUS MEXKTY

TPUTOHOMETPUUECKUMHU  (DYHKIMSAMU OJHOTO M TOrO JKE€ apryMeHTa.
dopMyJibl IPUBEICHHUS, CI0KEHHUS, ABOMHOTO U MOJOBUHHOTO apryMeHTa, CyMMBI
U Pa3HOCTU TPUTOHOMETPUYECKUX (PYHKIMH. BpipakeHne TPUTOHOMETPUUECKHX
¢byHKIM yepe3 TaHreHC OJIOBUHHOTO aprymeHTa. [Ipeobpa3zoBanue mpousBeneHus
CHHYCOB U KOCHHYCOB B cymMy. [IpeoOpa3oBanue BhipakeHHs axSINxX + bxCOSX ¢
MOMOILbIO BCIIOMOTATEILHOTO apryMEHTa.

16.®opmyiibl pelieHnii TPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUM.

17.CBolicTBa TPUTOHOMETPUUECKUX PYHKIUN U UX TPAPUKH.



I'eomeTpus

1. TeopeMsbl 0 mapajuIeAbHBIX IPSIMBIX HA IUIOCKOCTH.

2.CBolicTBa BEPTUKAJIBHBIX U CMEKHBIX YTJIOB.

3.CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA.

4 Ilpu3Haku paBeHCTBA TPEYTOJIHLHUKOB.

5.Teopema 0 cyMMe BHYTPEHHUX YIJIOB TpEYroyibHUKA. TeopeMa 0 BHEITHEM
yriie TpeyrojibHuKa. CBOMCTBA CpeIHEN JIMHUM TPEYTOJIbHUKA.

6.Teopema daneca. [Ipu3Haku mog00us TPEYyTOJLHUKOB.

/.Ilpu3Haku paBeHCTBA M MOJOOHS MPSIMOYIOJBHBIX TPEYTrOJIbHUKOB.
[IponopUMOHAIIBHOCTh OTPE3KOB B IPAMOYIOJIBHOM TpPEYroJIbHUKE. Teopema
[Tugaropa.

8. CBOHCTBO CEpEIMHHOTO TMEPHNEHIUKYJsipa K OTpe3Ky. CBOWCTBO
OMCCEeKTPUCHI yTIa.

9.TeopemMbl 0 TmepeceYeHUH MeEIUaH, IMEpPEeceUeHU OUCCEKTPUC U
IIEPECEUECHNH BBICOT TPEYTOJIbHUKA.

10.CBoiicTBO OTpE3KOB, Ha KOTOpPHIE OWCCEKTpHCAa TPEYTrOJIbHUKA JIEITUT
IIPOTUBOIIOJIOKHYIO CTOPOHY.

11.CBolicTBO KacaTelnbHOW K OKPYXHOCTH. PaBeHCTBO KacaTelbHBIX,
IIPOBEJICHHBIX W3 OJHOW TOYKHM K OKPY’KHOCTH. T€OopeMbl O BIMCAaHHBIX YIJjax.
Teopema 00 yrie, o00pa3oBaHHOM KacaTellbHOU 1 Xopoil. Teopembl 00 yrie Mexay
IBYMsl TE€pECEKalolUMHUCA XOpJaMu U 00 yrie Mexay ABYyMs CEKyIIMMH,
BBIXO/SIIIMMU W3 OJHOM TOYKH. PaBEHCTBO MNPOM3BENECHHHM OTPE3KOB JABYX
IEpECEKAlOMNXCs XOpA. PaBeHCTBO KBajgpaTa KacaTellbHOW IIPOU3BEICHUIO
CEKYIIEH Ha €€ BHEIIHIOK YacCTh.

12.CBOCTBO YETHIPEXYTOJbHUKA, BMIUCAHHOTO B OKPYHOCTh. CBOMCTBO

YEeThIPEXYTOJIbHUKA, OMMCAHHOTO OKOJIO OKPY>KHOCTH.

13.Teopema 00 OKpPY>KHOCTH, BIIMCAaHHOW B TpeyrojpHUK. Teopema 00
OKPYKHOCTH, OITMCAHHOM OKOJIO TPEYTOJIbHUKA.

14. TeopemMbl CHHYCOB ¥ KOCUHYCOB JIJIsl TPEYTOJIbHHUKA.

15. Teopema 0 cyMMe BHYTPEHHUX YTJIOB BBIMTYKJIONO MHOTOYTOJIbHHKA.

16. ITpu3naku napamienorpamma. CBOMCTBA napauiesorpaMmma.

17. CBolicTBa cpelHEN JIMHUU TPAIICIUH.

18. ®opmyna nansi BBIYMCICHHUS PACCTOSHUS MEXIY JIBYMsS TOYKAMHM Ha
KOOPJWHATHOM IUIOCKOCTU. Y PaBHEHHUE OKPYKHOCTH.

19. Teopembl 0 mnapamieNbHBIX NOPsMbIX B mnpoctpaHcTBe. [Ipu3Hak
MapAJLIEITBHOCTH MPSMOM U TJIOCKOCTH. [ [pr3HaKk napanieabHOCTH IIIIOCKOCTEM.

20. Ilpu3Hak mneprneHIuKyIIPHOCTH OpsiMOM M TiockocTH. Teopema 00
oOlIeM TMeprneHauKyIsipe K JABYM CKpeUMBaloImuMcs npsMbiM. [Ipu3Hak
NEPIEHINKYJIIPHOCTH IUIOCKOCTEN. TeopeMa o Tpex nmeprneHauKyispax.



III. TpeOoBaHMS K MOCTYNAKOIIEMY

Ha sk3amene no mamemamuxe nocmynaowuil 00JIHCeH YMEmy.

1.BbINONHATE (0€3 KaJdbKyJATOpa) ACHCTBUS HAJ YHUCIAMU M YHCIOBBIMU
BBIPDOKEHUSIMU;  TIPeoOpa3oBbIBaTh  OYKBEHHBIE  BBIPAKEHHUS, MPOU3BOJUTH
omnepanyyd HajJ BEKTOpaMH (CIOXKEHWE, YMHOXKEHHE Ha YHCIO, CKaJIsIpHOE
MIPOU3BEJCHUE); IEPEBOIUTH OJIHU €IMHULIBI U3MEPEHUS BEJIMYUH B APYTHE;

2.CpaBHMBATh YHWCIAa M HAXOAUTh WX MPUONMKEHHbIE 3HadeHus (0e3
KaJIbKYJIATOpA); JOKa3bIBaTh TOXICCTBA W HEPABEHCTBA I OYKBEHHBIX
BBIPAKEHU;

3.pemaTh ypaBHEHHS, HEPABEHCTBA, CUCTEMEBI (B TOM YHCJIE C TTapaMeTpaMu)
Y UCCJIeIOBATh UX PEILICHUS;

4 uccienoBaTh GYHKIUU; CTPOUTH rpaduKu (PyHKIIMI U MHOKECTBA TOUEK Ha
KOOPJIMHATHOM TUIOCKOCTH, 33JJaHHbIC YPAaBHEHUSMH 1 HEPABEHCTBAMU;

S.m300pakaTh ~ reoMmeTrpuyeckue  (UIypel  Ha  4YepTexe;  Jenarh
JIOTIOJIHUTENIbHBIE MOCTPOCHUS; CTPOUTh CEUYEHHUSA, HCCIEN0BaTh B3aUMHOE
pacnoJioxkeHue (Uryp; IpUMEHSATh MPU3HAKKA PABEHCTBA, MOAOOUS QUTYp U HX
MPUHAJJICKHOCTH K TOMY WM UHOMY BUIY;

6.10J1b30BaThCA CBOMCTBAMHU 4HMCEJ, BEKTOPOB, (DYHKIHMM U UX TpapUKOB,
CBOMCTBaMHU apu(METUUECKON U TEOMETPUUECKON TIPOTPECCHI;

/.110JTb30BAaThCA CBOMCTBAMHM TE€OMETPUUYECKHX (UTyp, WX XapaKTEePHBIX
TOYEK, JMHUNW M dYacTeil, CBOWCTBAMMU PABEHCTBA, MOJ00USA U B3aWMHOIO
pacnoyioKeHust Guryp;

8.1M01p30BaThCS COOTHOMIECHUSMHA W (DOpPMYJIaMH, COACPKAIIMMH MOJTYJIH,
CTEIEHU, KOPHU, JJorapu(MUIECKUE, TPUTOHOMETPUUECKUE BHIPAXKEHUSI, BEJTMUUHBI
YIJIOB, JITUHBI, TUIOMIAU, OOBEMBI;

9.cocTaBisTh ypaBHEHHs, HEPABEHCTBA M HAXOJUTh 3HAYCHUSI BEJIMYMH,
UCXOJISl U3 YCJIOBUS 3a/1a4H;

10.u3naratb ¥ OQOPMIIATH pEIICHUE JIOTUYECKH TMPABUIBHO, TOJHO U
MOCJEe0BaTENbHO, C HECOOXOAUMBIMU MOSICHEHUSIMU;

11.3HaTh omnpenenenus, (HOpPMyJIUpPOBaTh W JOKAa3blBaTh YTBEPKACHUS
(bopmyIibl, COOTHOIICHUS, TEOPEMBI, MPU3HAKH, CBOMCTBA M T.II.), YKa3aHHbIC BO
BTOPOM pa3/iejie HACTOSIIEH MPOTPaMMBbl;

12. ananu3upoBaTh GOPMYITUPOBKH YTBEPKIACHUN U UX JTOKA3aTEIbCTBA;

13.pemaTe 3amauM Ha TOCTPOCHHE IMPKYJEM, JIMHEHKON; HaXOIUTh
r€OMETPUYECKHUE MECTA TOUEK.
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Kpurtepuu oueHuBaHus 3HAHUH NOCTYNAKIIUX

BerynuTtenbHble  UCHBITAaHUS  TOPOBOIATCS B (opMe  MUCHMEHHOTO
TECTUPOBAHMSI.

[IpopomxuTensHOCT TeCTUPOBaHUA — 90 MUHYT.

Ha sk3amMene npemyiokeHO i BBINOJHEHUS 17 TECTOBBIX 3aJaHui, W3
KOTOpbIX 14 3amanuii 6a30BOT0 ypoOBHS, 3 3aaHus YIITyOJIC€HHOTO YPOBHS. 3adaHus
0a30BOT0 YPOBHS OIICHUBAIOTCS B 5 0ayUioB, 3aaHus yriayoiaeHHoro ypoBHs — 10
OaJoB.

AOuTypreHT MakcuManbHO MOkeT HaOpaTh 100 6aos.



