INPOI'PAMMA BCTYIIMTEJIBHOI'O DK3AMEHA
IHO MATEMATHUKE

[Iporpamma no marematuke st nocrynaromux 8 HBIT HUAY MU®U cocraBnena Ha
OCHOBE (heIepaTbHOTO KOMITOHEHTA TOCYAapCTBEHHOTO CTaHAapTa CPEAHETO (TIOTHOTO) OOIIET0o
o0Opa3oBaHusl.

HaCTOHH_IaH nmporpamMmma COCTOUT M3 TPECX pa3acCiIOB.

B IEPBOM pas3acii€ N€PCUYNCICHbBI OCHOBHBIC MATCMATHUYCCKUC ITOHATHUSA, KOTOPBIMHA JOJIKCH
BIaaACTh HOCTYHaIOH_II/Iﬁ KaK Ha NUCbMCHHOM, TaK U Ha YCTHOM 3K3aMCHC.

Bropoii pa3znen npencrasisieT coboil nepeyeHb BOMPOCOB TEOPETHUECKOM YacTH YCTHOTO
sKk3aMeHa. [Ipu moaroToBke K MMCbMEHHOMY K3aMEHY LI€1eCO00pa3HO MO3HAKOMUTHCS C
(dopMynHpOBKaMHU yTBEPKICHUN 3TOTO pa3zena.

B Tperpem pazzgene ykazaHo, Kakue HaBBIKM U YMEHHSI TPEOYIOTCS OT MOCTYHAIOIIEro Ha
MMCbMEHHOM U YCTHOM DK3aMEHaX.

O6I>CM 3HAHUHU U CTEIICHD BJIaACHUA MAaTCPpHUAJIOM, OIMUCAHHBIM B IIPOrpaMmMe, COOTBCTCTBYIOT
KypCy MaTeMaTuKH cpeaHel mkoJbl. [TocTynaromumii MOKeT moJIb30BaThCs BCEM apCEHATIOM
CPEICTB U3 ATOr0 Kypca, BKJIOYas U Havajia aHainu3a. O HaKO JUIsl pelIeHus SK3aMEHallMOHHbIX
3aJa4 JOCTaTOYHO YBEPEHHOI'O BJIa/ICHUS JIUILb TEMH MOHATUSIMHU U UX CBOMCTBAMHU, KOTOPHIE
NepEYUCIICHBI B HAacTosmel nporpamMme. OObEKThI U (DaKThl, HE U3ydaeMble B
0011e00pa3oBaTeIbHOM HIKOJIE, TAKKE MOTYT MCIIOIb30BaThHCS MOCTYMAIOMIUMU, HO IIPH
YCJI0BUH, UTO OH CHOCOGCH UX IMOACHATH U JOKA3bIBATh.

B cBsi3u ¢ 00miieM yu4eOHUKOB U PETYIISIPHBIM UX MEPEU3TaHUEM OTACIbHBIC YTBEPKICHUS
BTOPOTO pazjieia MOTYT B HEKOTOPBIX YUeOHHKaxX Ha3bIBaThCsA MHAYE, YEM B IPOTrpaMMe, WK
dbopMynupoBaThCs B BUJE 3aj1a4, MJIM BOBCE OTCYTCTBOBaTh. Takue ciydyau He OCBOOOXKIAIOT
MOCTYMNAIOMIET0 OT HEOOXOAUMOCTH 3HATh 3TU YTBEPHKICHUS.

I. OcHoBHBIE TOHATHSA

1. Harypanwusie yncna. Jenumocts. [Ipocteie u cocTaBHbie urcna. Hanbonpmmii oommit
JeNUTENh U HauMEeHblIIee 00111ee KpaTHoe.

2. Uensie, parimoHalibHbIE U A€CTBUTENbHBIE uncia. [IponenTsl. Moaynb yncia, CTEneHb,

KOPEHb, apu(PMETHUECKUN KOPEeHb, Jorapudm. CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC

ymcina (yria). ApKCHHYC, apKKOCHHYC, apKTaHI€HC, ApKKOTAHI'€HC YUCIIA.

Yucnosble 1 OyKBEHHbIE BhIpakeHUs. PaBeHCTBA U TOX/IeCTBA.

4. ®yskuys, ee 006JacTh onpeeneHus u 0oaacte 3HaueHuil. Bozpacranue, yosiBanue,
NEePUOANYHOCTb, YeTHOCTh, HEYETHOCTh. Hanbobliee 1 HauMeHblIIee 3HaUeHUs
¢ynkuuu. I'paduk pyHKIMM.

5. JluneitHas, KBajpaTU4Has1, CTETICHHAs, TTOKa3aTellbHasl, JorapudMudeckas,
TPUTOHOMETpHUECKHE (DYHKIUH.

6. YpaBHeHHE, HEPABEHCTBA, cucTeMa. Pemenus (KOpHU) ypaBHEHUS, HEPABEHCTBA,
cucTeMbl. PaBHOCUIBHOCTD.

7. Apudmernyeckas ¥ reoMeTprIecKas IPOrpeCcCHH.

8. Ilpsmas Ha miuockoctu. Jlyd, oTpe3ok, lomaHasl, yroJl.
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11.
12.
13.
14.
15.
16.
17.

18.

19.

TpeyronbHuk. Mennana, OuccekTpuca, BHICOTA.

. Bemmykuierit MHOTOYTONIBHUK. KBagpar, mpsaMoyrobHUK, TapajuieiorpaMmm, poMo,

Tpaneuus. [IpaBuiIbHbBI MHOTOYrOJIBHUK. JlMaroHass.

OxkpyxHOCTh U KpyT. Paguyc, Xxopaa, amamerp, kacatenbHas, cexkynas. J{yra
OKPYKHOCTHU U KPYroBo# cekTop. LleHTpanbHbIi U BIMCAHHBIE YIJIBL.

[Ipsimast 1 IIOCKOCTh B MPOCTPAHCTBE. [[ByrpaHHbIN yroJl.

Muororpannuk. Ky0, mapannenenurnes, mpu3ma, TUpaMua.

[umuuap, KoHyC, map, cdepa.

PaBenctBo u mogobue puryp. CumMmmerpus.

[TapannenbHOCTh U NEPHEHAUKYIIPHOCTD NPSIMBIX, INIOCKOCTEN. CKpenMBaromuecs
npsiMble. YTOJI MEXKIY MPSAMBIMU, TIJIOCKOCTSIMU, TIPSIMOM U IJTIOCKOCTBIO.

Kacanue. Bnimcannblie u onrcandbie (GUTYpHI HA TUIOCKOCTH U B MpocTpaHcTBe. CeueHne
(UTypBI IIIOCKOCTHIO.

Bennunna yrna. J[nuHa oTpe3ka, OKpy>KHOCTH U JyTH OKpYy>KHOCTH. [Lnomanb
MHOTOYTOJIbHUKA, KpyTra U KpyroBoro cekropa. [lnomaap moBepxHocTu u 00bemM
MHOT'OIPaHHUKA, HUIUHAPA, KOHYCa, [apa.

Koopaunatnas npsimasi. HuciaoBbie MPOMEXYTKH. JleKapTOBBI KOOPMHATHI Ha MIIOCKOCTU
Y B POCTPAHCTBE. BEKTOPHI.

I1. Conepxanue TeOpeTHYECKON YACTH YCTHOTO IK3aMeHAa

Anredpa
1. Ilpuznaku genumoctu Ha 2, 3, 5, 9, 10.
2. CBoICTBa YNCIIOBBIX HEPABEHCTB.
3. @opMyJibl COKPAILIEHHOTO YMHOXEHUS.
4. CaoiicTBa TMHEHHON QyHKINH U ee rpaduK.
5. ®opmyiia KOpHEN KBaJIpaTHOTO YpaBHEHUA. TeopeMa 0 pa3yioKEHUH KBaJAPATHOTO
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11.
12.
13.

14.

15

16.
17.

Tpex4JIeHa Ha JIMHEHbIe MHOXUTENU. Teopema Buera.

CBoiicTBa KBaJIpaTUIHON (PYHKITNHU U ee TpaduK.

HepaBeHcTBO, cBsI3bIBatONIECE CpeiHEE apU(PMETHUECKOE U CPEeAHEE TeOMETPHUECKOE
nByX unces. HepaBeHCTBO /Ui CyMMBI IBYX B3aMMHO OOpaTHBIX YHCEIL.

@opmyIibl 00IIETo WieHa U CYMMBI Nl IEPBBIX WICHOB apu()METHUECKON MPOTPecCu.
@DopMyiibl 0OLIETO WiIeHa U CYMMBI N IEPBBIX WIEHOB F€OMETPHUUECKON ITPOrpecCuu.

. CBolicTBa CTENEHEN ¢ HATYpaJIbHBIMU U LIENbIMU MOKa3aTesnaMu. CBolicTBa

apudMeTHIeCKnX KopHeH n-i crernenn. CBOMCTBA CTENEHEH ¢ pallMOHATIbHBIMU
MOKa3aTeJsIMU.

CBoiicTBa cTeneHHOM (YHKIIUM C LIETBIM IMOKa3aTeIeM U ee rpaduk.

CBoiicTBa moka3aTeabHON QYHKIUH U ee rpaduk.

OcHoBHoe norapupmMuyeckoe ToxaecTBo. Jlorapudmel mpon3BeaeHus, CTENEHH,
yacTHoro. dopmysa nepexoga K HOBOMY OCHOBAHHIO.

CgoiicTBa siorapudgmMudeckoit GyHKIINH U ee Tpaduk.

. OCHOBHOE TPUTOHOMETPUYECKOE TOXKICTBO. COOTHOUICHUS MEXKIY

TPUTOHOMETPUUYECKUMH (DYHKIMSIMUA OJTHOTO U TOT'O e aprymenTta. @opmyibl
IIPUBENCHNUS, CII0KECHHS, JBOMHOTO U IIOJIOBUHHOTO ApPIyMEHTa, CYMMBI U Pa3HOCTH
TPUTOHOMETPHUUYECKUX (YHKUUH. BrIpaxkeHre TpPUTrOHOMETPUYIECKUX PYHKIUI uepes
TaHT€HC MTOJIOBUHHOTO aprymeHnTa. [Ipeobpa3oBanue npou3BeieHUs] CHHYCOB U
KOCHHYCOB B cymMMy. [IpeoOpa3oBanue BbIpaxkeHuUs asinX + bcosx ¢ momMoIpio
BCIIOMOTaTEJILHOTO apIyMEHTA.

DopMyIIbI PEIICHUH POCTENIITNX TPUTOHOMETPUYECKUX YPAaBHEHUM.

CBoiicTBa TPUTOHOMETPUUECKUX (DYHKITUH M UX TPaPUKH.



I'eomerpus

Teopemsl 0 MapajlIeNbHbIX MPSMBIX Ha MJIOCKOCTH.

CBolicTBa BEPTUKAIBHBIX U CMEXKHBIX YTJIOB.

CBoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHHKA.

[Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB.

Teopema 0 cyMMe BHYTPEHHUX YIJIOB TPEYroJbHUKA. Teopema 0 BHEIIHEM yTIie

TpeyrojbHuka. CBOMCTBA CpeHEN JIUHUU TPEYTrOJIbHUKA.

Teopema daneca. [Ipu3znaku nogo0us TPEyroJIbHUKOB.

[Tpu3Haku paBeHCTBa U NOJO0US MPSMOYTOJIbHBIX TPEYTOJbHUKOB.

[IponoprroHanTEHOCTh OTPE3KOB B MPSMOYTOJILHOM TpeyroiasHuke. Teopema [Tudaropa.

CBOWCTBO CepeIMHHOTO NEPIEHANKYIIAPA K 0Tpe3Ky. CBOMCTBO OMCCEKTPHCHI yTJIa.

9. TeopeMmsl 0 IepeceyeHNH MeInaH, epeceueHnu OMCCEKTPUC U IEPECCUCHUH BBICOT
TPEYrOJIbHUKA.

10. CBOHCTBO OTPE3KOB, HAa KOTOPBIE OUCCEKTPUCA TPEYTOJIbHUKA JACTUT MPOTHUBOIOIOKHYIO
CTOpOHY.

11. CBoiicTBO KacaTenbHON K OKPYKHOCTU. PaBEHCTBO KacaTeabHBIX, IPOBENECHHBIX U3
OJTHOW TOYKH K OKPY>KHOCTH. TeopeMbl 0 BIIMCAaHHBIX yriaxX. Teopema o0 yrie,
00pa30BaHHOM KacaTeiabHOH 1 Xopoil. Teopembl 00 yrie Mexay IByMs
NEPECEeKarOIUMUCS XOpAAaMHU U 00 yTiie MEXIy ABYMS CEKYIIMMH, BBIXOSAIIUMH U3
OJHOM TOYKHU. PaBEHCTBO MPOU3BENECHUIN OTPE3KOB ABYX MEPECEKAIOIINUXCS XOP.
PaBeHCTBO KBajpaTa KacaTeJibHON MPOU3BEACHUIO CEKYIIEH HAa €€ BHEIIHIOKO YaCTh.

12. CBOMCTBO YeTHIPEXYTOJbHUKA, BIUCAHHOTO B OKPYKHOCTh. CBOWCTBO
YETBIPEXYTOJIBHUKA, OITMCAHHOTO OKOJIO OKPYKHOCTH.

13. Teopema 00 OKpYXHOCTH, BIUCAHHOH B TpeyrodbHUK. Teopema 00 OKpYy>KHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHHKA.

14. TeopeMbl CHHYCOB 1 KOCUHYCOB JIs1 TPEYT OJIbHUKA.

15. TeopeMa 0 cymMMe BHYTPEHHUX YIIIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

16. IIpu3naku napamnenorpamma. CBoiicTBa napajienorpamma.

17. CBolicTBa cpeaHEeN JTUHUM TPANECIUH.

18. ®opmyna 1t BBIYMCIEHUS PACCTOSIHUS MEKIY ABYMsI TOUKaMH Ha KOOPJAUHATHON
IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

19. TeopeMsl 0 napauIeabHBIX IPSIMBIX B IIpocTpaHcTBe. [IpU3Hak napamieabHOCTH MPsIMO
Y TIOCKOCTH. [Ipr3Hak napamielbHOCTH TIIOCKOCTEM.

20. [Ipu3Hak nepneHIuKyIIPHOCTH IPsSMOi U mockocTh. Teopema 06 olriem

NEPIEHIUKYIIAPE K ABYM CKpELIMBAIOIIMMCS NPAMBIM. [Ipr3HaK nepneHInKynsapHOCTH

mrockocreil. Teopema 0 Tpex NnepreHIuKyIsipax.
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II1. TpeGoBanus K NOCTyNnawIeMy
Ha sx3amene no mamemamuxe nocmynaiomuﬁ 00J1ofCeH ymeniv.

1. BbIMONHATH (0€3 KaNbKYJIATOpa) NEHCTBHUS HAJ YHCIAMH U YUCIOBBIMU BBIPAKCHHUSIMU;
npeoOpa3oBbIBaTh OYKBEHHBIE BRIPAKEHUS; IIPOU3BOAUTD ONEPALUU HAJl BEKTOPAMU
(ciokeHre, yMHOXKCHUE Ha YHCII0, CKAJIIPHOE MTPOU3BEICHHE); TIEPEBOIUTD OJTHU
CAVMHUIBI U3SMCPCHU BCJIMYUH B IPYTUC,

2. CpaBHUBATh YMCJIA M HAXOJIUTh UX MPUOIMKCHHBIC 3HAYCHUS (0€3 KaTbKYIsTOpa);
JIOKa3bIBaTh TOXKJECTBA M HEPABEHCTBA JUIsl OYKBEHHBIX BBIPAKCHUI;

3. pemarb ypaBHEHHs, HEPAaBEHCTBA, CHCTEMBI (B TOM YHCIIE C TapaMeTpamMu) U
HCCJIICA0BATh UX PCHICHUS,

4. wuccnenoBath QYHKIIUH, CTPOUTH Tpaduku GYHKIIMA U MHOXKECTBA TOYCK Ha
KOOp,Z[HH&THOfI IJIOCKOCTH, 3aJaHHLIC YPABHCHUAMU U HCPABCHCTBAMU,



5. um3o0pakaTh reoMeTpudecKkue GUTyphl Ha YEPTEXE; AeTaTh JOMOTHUTEIbHbIC
IIOCTPOECHHUSI; CTPOUTDH CEUEHHS; UCCIIEJ0BATh B3aUMHOE PacIooKeHue Qpuryp;
IPUMEHSATH IPU3HAKH PABEHCTBA, 0100Us GUTYp M UX MPHUHAUICKHOCTH K TOMY WIH
UHOMY BUJLY;

6. TONB30BaThCS CBOWCTBAMH YHMCENl, BEKTOPOB, (DYHKINI U UX TpadUKOB, CBOWCTBAMHU
apuMeTUIECKON U TEOMETPUUIECKON TTPOTPECCHIA;

7. TONB30BaThCs CBOWCTBAMH F€OMETPUUECKUX (PUTYD, X XapaKTEPHBIX TOUEK, JIMHUHI U
yacTeil, CBOMcTBaMU paBEHCTBA, OA00MS ¥ B3aUMHOIO PACHOI0KEHUS QUTYp;

8. TMONB30BaThCS COOTHOIIECHUSAMH U (POPMYIIaMH, COAEPKAIIIUMU MOIYJIH, CTETIEHHU, KOPHHU,
JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE BBIPA)XKEHUS, BEIMUUHBI YIIIOB, JUIMHBI,
IUIOIIAAH, OOBEMEL;

9. COCTaBIATH YPABHECHMSI, HEPABCHCTBA U HAXOJUTh 3HAUYCHUS BEJIMYNH, UCXOA U3
YCIJIOBHMS 3a]a4H;

10. n3narate 1 OQOPMIIATH pELLICHHE JOTMUYECKH NTPABUIIBHO, MIOJHO U MOCIEI0BATENBHO, C
HEOOXOIMMBIMU TMOSICHEHUSIMU.

Ha YCMHOM IK3AMEHE nocmynaiomuﬁ 00J11CeH OONOJIHUMEIbHO ymems.:

11. naBatb onpeneneHus, OpMyIUPOBATh U JOKA3BIBATh YTBEPKICHUS ((HOPMYIIH,
COOTHOILIEHUS], TEOPEMBI, TPU3HAKH, CBOMCTBA U T.I1.), yKa3aHHbIE BO BTOPOM pa3jieie
HACTOSIIECH IPOrpaMMBl;

12. ananu3upoBaTh (OPMYIUPOBKU YTBEPKICHUM U UX JOKA3aTEIhCTBA;

13. pemats 3a1a4u Ha IOCTPOCHUE LUPKYJIEM, IMHENKOM; HAXOAUTH TEOMETPUUECKUE MECTA
TOYEK.

[Ipencenarenb npeaMEeTHON KOMUCCUU
10 MaTeMaTUKe I'yces K.1O.



