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INPOI'PAMMBbI
BCTYHNUTEJBHBIX UCIIBITAHUH

MaTtemaTuka

Hacrosias nporpamMmma cOCTOUT U3 TPEX pa3zesioB.

B IEpBOM pas3acic MNCpPCUYHUCICHBI OCHOBHBIC MATCMATUYCCKUC IIOHATHA, KOTOPBIMU
JIOJDKEH BJIAZIETh IOCTYHAOINHI.

Bropoii pa3zaen npeacrasiser co0ol nepeyeHb BOMPOCOB TEOPETHUECKON YaCTH IK3aMEHa.
[Ipy nmoaroroBke K MHUCBMEHHOMY OJK3aMEHY  II€JecOO0pa3HO  IMO3HAKOMHUTBHCS €
(hopMyITUPOBKAMHU YTBEPKACHHUI U3 ATOTO pasjena.

B tperbem paznene yka3zaHO, Kakue HaBBIKM U YMEHHs TPeOyrOTCS OT MOCTYMAIOLIEro Ha
HK3aMEHE.

B cBa3u ¢ oOuwnmeM y4eOHMKOB U pPEryiaspHbIM HX HEPEeU3JaHUEM OT/ENbHbIE
YTBEPKACHHUSI BTOPOro pasjiela MOIYT B HEKOTOPBIX yueOHMKax Ha3blBaTbCs HMHA4Ye, YEM B
nporpamme, Wi (GopMyJaMpoBaThCs B BUJE 33aJa4, UM BOBCE OTCYTCTBOBATh. Takue ciydyau He
0CBOOOXKJAIOT MOCTYIIAIOMIETO OT HEOOXOJMMOCTH 3HATh 3TH YTBEPIKICHHS.

OObeM 3HaHUI W CTENEHb BIAJCHUSA MaTEpUaloM, OIMCAaHHBIM B IpOrpamme,
COOTBETCTBYIOT KypCy MaT€MAaTUKH CpeAHEN MKOJIbL. [locTynmaronmii MOKET MOJIb30BAThCSA BCEM
apCeHaJIOM CpEeACTB JTOr0 Kypca, BKIOUas M Hadana aHaim3a. OJHako Ui pelieHus
9K3aMCHAlIMOHHBIX 3aJa4 JO0CTATOYHO YBCPCHHOT'O BJIAJCHUA JIMIIb TCMU IIOHATUAMU WU HX
CBOWCTBaMM, KOTOpBIE IIepeurcleHbl B HacTosuled mnporpamme. OOBEeKTHl M (PaKThI, HE
u3ydaeMble B 00111e00pa30BaTEIbHOM IIKOJE, TAaKKE MOTYT MCIIOJIb30BaThCS MOCTYMAOIMINUM, HO
IPU YCIOBUH, YTO OH CIIOCOOEH UX MOSICHATh U JOKA3bIBATh.

OcHoBHBIC MaTeMAaTHYeCKHE IOHATHA U (PAKTBI
Apudpmernka, aaredpa U HayaJa aHAJIN3A

Harypanbusle uwncina (N). IIpocteie u cocraBHble uucna. JlenuTenb, KpaTHOE.
Haubonpmmii o0uuii nenurens, HAaMMEHbIIee 0011Iee KpaTHoe.

[Ipu3snaku genumocTu Ha 2, 3, 5, 9, 10.

Hensie uncna (Z). Panmonansabie uncna (Q), UX ClIOXKeHHE, BEIUUTAHUE, YMHOXKECHHE U
nenenue. CpaBHEHUE pallMOHAIBHBIX YHCET.

HetictButensHbie uncia (R), ux npeacTaBieHue B BUIE ACCITHIHBIX IPOOCH.

N3o00paxkenue uncen Ha IpsaMoi. Moaynb NEeHCTBUTENLHOTO YMCIIA, €r0 TeOMETPUIESCKUI
CMBICII.

UucnoBble BbIpaXkeHUsd. BblpakeHuss ¢ mnepeMeHHbIMA. DOpMynbl COKPAIIEHHOTO
YMHOKCHHS.

CremneHb ¢ HATypaJIbHBIM U PAlIMOHAIBHBIM MMOKa3aTeaeM. ApuGMETHIECKHI KOPEHb.

Jlorapumel, uX CBOMCTBA.

OnHOYJIEH U MHOTOYJIEH.

MHorowien ¢ onHol mnepemMeHHOM. KopeHb MHOrouseHa Ha mOpuMepe KBaJpaTHOTO
TpexuJieHa.

[Tonsitue Qynkmuu. CriocoObr 3amanus ¢yHkiuu. OO6nacTh ompenencHus. MHOXKECTBO
3HaYeHU! PYHKLUH.
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I'padux dyaxkumu. Bospactanue u yObIBaHMEe (DYHKIIUH; TEPHOTUYHOCTb, YETHOCTb,
HEYETHOCTb.

Joctarounoe ycioBue Bo3pacTaHus (yObIBaHUWs) (YHKIHMM Ha NpoMexyTke. [loHsTue
skcTpemyma ¢yHkimu. Heobxommmoe ycnoBue sKkcTpemyma GyHKIUH (Teopema Depma).
JlocTarouHnoe yciioBue 3KcTpemyMma. HawmOosbliee ¥ HauMeHbIlee 3HaYeHHWE (YHKIMH Ha
POMEXKYTKE.

OmnpeneneHnre ¥ OCHOBHBIE CBOMCTBAa (QyHKUMI: nuHEWHOW Y = KX + b, KBagpaTH4HOM

y = ax’ + bx + ¢, cremennoii y = ax" (n ON), y = k/ x, moxkasarensnoit y = a*,a> 0,

norapudpmuueckoir  y = log, X, Tpuronomerpuueckux Qynknuit (y = sSinx, Yy = COSX,
y = tgXx ), apupMeTHuecKoro KopHsa y = /X .

VYpaBuenue. Kopuu ypaBuenus. [ToHATHE 0 paBHOCHIIBHBIX YPaBHEHUSX.

HepasencrtBa. Pemenns HepaBeHcTBa. [IoHIATHE O paBHOCUIIBHBIX HEPABEHCTBAX.

Cucrema ypaBHEHHUI U HEPABEHCTB. PellIeHNs CUCTEMBI.

ApudmeTrndeckast ¥ TeoMeTpudeckas mporpeccus. @opmMyiia N-To WieHa U CYMMBI ITIEPBBIX
N wieHOB apudmeTnyeckor mporpeccuu. Dopmyna N-ro 4wieHa ¥ CyMMBI MEPBBIX N UYJICHOB
r€OMETPUYECKON TPOTPECCUM.

CHHYC ¥ KOCHHYC CYMMBI ¥ Pa3HOCTH JIBYX apryMEHTOB (OpMYJIbI).

[IpeoOpa3oBanue B mpousBeeHUe cymMmM Sina + sinb, cosa + cosb .

Omnpenenenue nmpousBoaHoN. Ee ¢pusndeckuii u reoMeTpUueCKUil CMBICI.
[pousBogubie (GyHKIMA Yy = SINX; Yy = cosx; y =tgx; y=a*; y=x"(n ON);

y = Inx.
I'eomerpus

IIpsimas, J1yd, OTpE30K, JOMaHas; JUIMHA OTpe3Ka. YTOJ, BeIUYMHa yria. BepTukaneHble n
cMexHbIe YIiibl. OKpy>KHOCTB, KpyT. [lapamienbHblie npsmsle.

[Tpumepsl npeoOpa3oBanust Guryp, Buabl cummerpuu. I[IpeoOpa3zoBanue mogodus u ero
CBOMCTBA.

BexTopsl. Onepaiinu Haji BEKTOPaMH.

MHOroyronbHUK, €ro BEpLUIMHBI, CTOPOHBI, JUaroHaJIu.

Tpeyronbauk. Ero Mmeaunana, 6uccekrpuca, BbicoTa. Busibl TpeyroabHUKOB.

CooTHo1IEHNs MEX 1Y CTOPOHAMU U YIJIaMU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

UeTbIpexyrojbHUK: NMapajljiesiorpamMm, MpSMOYTOJIbHUK, POMO, KBaipaT, Tpareuus.

OxpyxxHoCTb U KpyT. LleHTp, xopaa, tuamerp, paguyc. KacatenbHas K OKpYKHOCTH.

Hyra okpyxnoctu. CekTop.

[lenTpanbHbIE U BOUCAHHBIE YIJIBI.

@opmynbpl  IUIOMIAAU: TPEYrojbHUKA, MPSMOYTOJbHUKA, MapajjienorpamMmma, pomoa,
KBaJipaTa, TpareLuuu.

JlnuHa OKpY>KHOCTH U JIJTMHA IYT'H OKpYyXHOCTU. Pagnannas mepa yrina. [Tnomans kpyra u
IJIOLIAb CEKTOPA.

[Tono6ue. [Tono6HBIe Purypsl. OTHOIICHHE TUTOIAACH MOJOOHBIX QUTYD.

ITnockocts. [TapamienbHble U IEPECEKAOIINECS INIOCKOCTH.

[TapaeabHOCTH NPSIMOM U IIJIOCKOCTH.

YToJ1 IpsAAMOH C INIOCKOCTBIO. [IepreHIuKymsap K III0CKOCTH.

JByrpanHbie yribl. JIMHEHHBIA yrosg ABYrpaHHOro yria. llepneHauKyJIspHOCTH ABYX
IIJIOCKOCTEM.

Mmuororpanauku. Mx BepmmHbI, rpaHu, auaroHand. [Ipsmas ¥ HakIOHHAas TIPU3MBI,
nupaMmuibl. [IpaBuiibHas npu3Ma U npaBuibHas nupamuaa. [lapamienenunensl, UX BUABL.

durypsl BpallleHUs: LIUINHIAP, KOHYC, cdepa, map. LlenTp, auamerp, paguyc cdepsl u
mapa. IlnockocTs, kacaTenbHas K cdepe.
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DopMyJIbI IUIOIIAAN TTOBEPXHOCTH U 00beMa MPU3MBI.
q)OpMy.]IBI IIomaau rMmoBEPpXHOCTU U o0bema nupaMu/bl.
DopMyIIbI IUIOIAAN TTOBEPXHOCTH U 00beMa IIHITHH/IPA.
dopmyIIbI IIIOIIAIN TOBEPXHOCTH U 00beMa KOHYcCA.
dopmysibl 00BeMa Iapa.

Dopmyns oA chepsl.

OcHoBHbIEe (GOPMYJIBI M TEOPEMBI
Anre0pa M HaYaJIa aHAJIM3A

CaoiictBa ¢ynkuun y = kX + b u ee rpadpux.

CpoiictBa ¢pynkumu Y = K/ X u ee rpaduk.

Caoiicta Gynkmun y = ax’ + bx + ¢ u ee rpadux.

dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

PaznoxxeHue kBaipaTHOrO TpeXWieHa Ha JTUHEHHbIE MHOXKHUTEIH.
CBoiiCTBa YHCIIOBBIX HEPABEHCTB.

Jlorapugm npousBeaeHus, CTEIIEHH, YaCTHOTO.

Onpenenenne U cBoiicTBa QyHKIMKA Y = SINX WY = COSX W HX rpadukm.
Onpenenenue u cBoiicTBa GpyHKkuuu Y = tgX u ee rpaduk.

Pemienue ypaBHenuii Buga SinX = a, cosx = a, tgx = a..

DopMyIIbI IPUBEICHUS.

3aBUCUMOCTH MEX/1y TPUTOHOMETPHUUECKUMH (DYHKIUSIMU OJTHOTO U TOTO YK€ apryMEeHTa.
Tpuronomerpuyeckue GyHKIIMHU IBOHHOTO apryMeHTa.

[Tpon3BoiHas CyMMBbI IBYX (YHKIHH.

I'eomerpus

CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.

CBolicTBa TOYEK, PaBHOYIAJICHHBIX OT KOHIIOB OTPE3Ka.

[Ipu3Haku napaaienabHOCTH MPSIMBIX.

Cymma yriioB TpeyrosnbHuKa. CyMMa BHEIIHHUX YIUIOB BBIMYKJIOTO MHOTOYTOJIBHHKA.
[Ipu3Haku mapasienorpamma, €ro CBoMcTBa.

OKpy’KHOCTb, ONIMCAHHASL OKOJIO TPEYTOJIbHUKA.

OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK.

KacarenbHast kK OKpy>KHOCTH U €€ CBOWUCTBO.

W3mepenue yria, BHUCAHHOTO B OKPY>KHOCTb.

[TpusHaku momoOust TpeyroabHUKA.

Teopema ITudaropa.

@opmyisl IUIOLIAIEH TApAJUIEIOrPaMMa, TPEYTOIbHUKA, TPATIELIUH.

®opmysa pacCTOSIHUSI MEXAY ABYMS TOUKAMH IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
[Ipu3Hak napamieabHOCTH MPSIMON U TIOCKOCTH.

[Tpu3Hak napayuieaTbHOCTH IIOCKOCTEH.

Teopema 0 nepneHUKYIIPHOCTH IPSIMON U TNIOCKOCTH.

[leprieHIUKYISIPHOCTD JBYX IUIOCKOCTEH.

TeopeMsl 0 apajuIeIbHOCTH U NEPIEHAUKYIIPHOCTH INIOCKOCTEH.

Teopema o Tpex neprneHaAuKyIspax.

OcHoBHbBIE YMEeHUA U HABBIKHA

OK3aMEHYIOIUNCS JOHKEH YMETh:
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[IpousBoauTth apudmernueckue MOEHCTBUS HAJ 4YMCIaMH, 3aJaHHBIMH B BUJE
OOBIKHOBEHHBIX M JECATHYHBIX Apo0eii; ¢ TpeOyeMol TOYHOCTBIO OKPYIJISATH JaHHBIC
YHClla U Pe3yNbTaThl BHIYMCICHUH; TIOJIB30BAThCS KAIbKYISATOPAMU WM TaOIUIaMH IS
BBIYMCIICHH.

[IpoBoauTHL TOXAECTBEHHbIE MpeoOpa3oBaHUSI MHOTOYJICHOB, IpoOei, coaepKamux
NepEeMEHHbIE, BEIPAKEHUH, COIepKAIlUX CTENICHHbIE, IOKa3aTelbHbIe, JOrapu(MUIecKe
U TPUTOHOMETPUYECKUE (PYHKIIHH.

Crpouts rpaduku  JTHHEWHOH, KBaJgpaTUYHOW, CTCTNCHHOH, TIOKa3aTelbHOM,
jorapu(pMUUEcKOi ¥ TPUTOHOMETPUUECKUX (PYHKIIHI.

Pemwlate ypaBHEHHMST M HEpaBEHCTBA II€PBOM M BTOPOM CTEIEHHW, YPaBHEHUA U
HEPABEHCTBA, MPUBOAAIIUECS K HUM; pellaTh CUCTEMbl YPaBHEHHUI 1 HEPaBEHCTB MEPBOi
Y BTOPOH CcTeneHu U npusojsumecs K HuM. Crozia, B YaCTHOCTH, OTHOCSATCS IIPOCTENIIINE
ypaBHEHUS U HEPaBEHCTBA, coJieprKalue CTETICHHBIE, MOKa3aTelbHbIE,
JOTapu(PpMHUECKUE U TPUTOHOMETPUIECKHE ()YHKIIHH.

Pemathb 3a1aun Ha cocTaBleHUE YPaBHEHHUM U CUCTEM YPaBHEHU.

N306paxaTs reomerpuueckue (QUIypsl Ha 4YEepTEKE U IPOU3BOAUTH MPOCTEHUIINE
MOCTPOCHHUS Ha TUIOCKOCTH.

Hcnonp3oBaTh reoMeTpuuecKkie NpeaCTaBICHUs IPU PELICHUH anreOpanyeckux 3ajad, a
METO/IbI aJreOpbl U TPUTOHOMETPUHN — MPU PEUICHUH T€OMETPUYECKHX 3a7au.
[IpoBoauTH Ha MJIOCKOCTH ONEpPALUU HaJl BEKTOPaMHU (CI0KEHUE U BBIYUTAaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BAThCS CBOMCTBAMH 3TUX ONEPALIUH.
[Top30BaThCsl MOHATHEM TPOU3BOJHOW MPH UCCIEAOBAHWM (DYHKIMI Ha BO3pacTaHUE
(yObIBaHUE), Ha HKCTPEMYMBI U TIPU MTOCTPOCHUH TpaUKOB PYHKIIUH.



