IMPOT'PAMMA BCTYIUTEJILHBIX UCIIBITAHUI «<MATEMATHKA B
9KOHOMMKE U YIIPABJIEHUN)»

Hacrosias nporpaMmMa COCTOUT U3 TPEX pa3zelioB.

B mepBom pasznene mepednciaeHbl OCHOBHBIE MAaT€MATHUYECKHE IOHATHS, KOTOPBIMU JOJIKEH
BJIa/IETh NOCTYNAIOIIMM KaK Ha MMCbMEHHOM, TaK U HAa YCTHOM 9K3aMEHE.

Bropoii pasmen mpeacraBiser coOOM TMepedeHb BOIPOCOB TEOPETHYECKOM YacTH YCTHOTO
sk3aMeHa. Ilpu mMOAroTOBKE K NHCBMEHHOMY 53K3aMEHY LeJIecOO0pa3sHO IO3HAKOMUTHCS C
dbopMynupoOBKaMH YTBEPKJIEHUHN U3 ATOrO pa3zena.

B TperbeM pa3zmene yka3zaHO, KaKMe€ HAaBBIKM M YMEHHUS TpeOyloTcs OT IOCTYHAIOLIEro Ha
IMCbMEHHOM U YCTHOM 3K3aMeHaXx.

OO0beM 3HaHMI U cTeneHb BJIaJeHUsS MaTepUajoM, OMHCAHHBIM B MpPOrpaMMe, COOTBETCTBYIOT
KypCy MaTeéMaTUKM CpelHed WIKoJbl. [locTynaromuii MOKET IMOIb30BaThCS BCEM apCEHAIOM CPEICTB
3TOr0 Kypca, BKIO4as M Hayana aHanu3a. OIHAKO JUI PELICHUs 3K3aMEHAIIMOHHBIX 33]a4 T0CTaTOYHO
YBEPEHHOT'O BJIAJICHUS JIMIIb TEMU MOHATHAMHU U UX CBOMCTBAMHU, KOTOPBIE IIEPEUHMCIEHBI B HACTOSILEN
nporpamme. OOBekTH W (DaKThl, HE H3y4aeMble B 00IIEO00pa30BaTEIBLHON IIIKOJIE, TAaKXE MOTYT
UCIIOJIb30BATHCS MOCTYMAIOIIUM, HO IIPH YCJIOBUH, YTO OH CIIOCOOEH X MOSICHATDH U JI0KA3bIBATh.

B cBs3u ¢ obOmnueM y4uyeOHHKOB M PETYISPHBIM HX IEpEer3IaHueM OTAENbHbIE YTBEPKACHUS
BTOPOTO pa3lieii MOTYT B HEKOTOPHIX y4eOHMKax Ha3bIBaTbCsd HHA4Ye, 4YeM B IpPOrpaMMe, WM
dbopMynupoBaTthcs B BHJE 3aJay, WIM BOBCE OTCYTCTBOBaTh. TakHMe Ccllyyald HE OCBOOOXIAIOT
MOCTYMAIONIETO OT HEOOXOIMMOCTH 3HATh AT YTBEPKICHHUS.

OcHoBHBbIE MaTeMaTHYeCKHe MOHATHS U (PAKTHI
Apudpmernka, ajaredpa u HayajIa aHAJIU3A

Hatypansnsie uncna (N). [Ipoctbie u coctaBHble uncia. lenutens, kpatHoe. Hanbonpmmii o0mmit
JeNIUTENb, HAMMEHbIIIee 00111ee KpaTHOE.

[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10.

Lenwie uncna (Z). Patnonansabie uncna (Q), X ClI0KEHHUE, BEIYUTAHHE, YMHOKCHHUE U JICTICHUE.
CpaBHeHUE pallMOHATBHBIX YHCE.

HetictBurensHbie uncia (R), ux mpencrapinenue B BUae ASCATUIHBIX pobeii. M300pakenue uncen
Ha NpsAMOU. Monysb NEHCTBUTEIBHOIO YMCIIA, €r0 FEOMETPUUYECKUN CMBICI. UHCIIOBBIE BBIPAXKCHUS.
Bripaxenuss ¢ nepeMeHHbIMH. DOpMyIbl COKpalleHHOro yMHOXeHHs. CTelneHb ¢ HaTypalbHbIM M
paIMoHaTBHBIM MTOKa3aTeneM. ApuMETHIECKUN KOPEHb.

Jlorapumel, uX CBOMCTBA.

OnHoYJIEH U MHOTOYJIEH.

MHorouieH ¢ oJlHOM nepeMeHHoN. KopeHb MHOTOUJIEHa Ha MPUMEPE KBAAPATHOTO TPEXWICHA.
HccaenoBanue 1 onTUMU3ANUA PYHKUMOHAJIBHBIX 3aBHCUMOCTEl B IKOHOMHUKE

[Tonsitue dynkuuu. CriocoObl 3aaanus ¢yHkiuu. O6macTe onpenaeneHus. MHOXKECTBO 3HAYCHUI
byHKIMn.

I'padux pynkmuu. Bozpactanue u yosiBanue GyHKIIUH; TIEPHOIAIHOCTD, YETHOCTh, HEUETHOCTb.

JHocraTounoe ycnoBue Bo3pacTanus (yObIBaHUS ) QYHKIMH Ha MpoMexkyTke. [ToHsITHE 2KCTpeMyMa
byakuun. HeoOxomumoe ycioBue skctpemyma (ynkiuu (Teopema depma). [locratounoe ycioBue
sKcTpemyMbl. Hanbosmbiiee 1 HanMeHblee 3Ha4eHne (PYHKIIUU Ha POMEKYTKE.

OmnpesiesieHNe ¥ OCHOBHBIE CBOWCTBAa (DYHKIMif: JIHHEHON, KBajpaTHYHOH y=ax’ +bx+c ,

. 0 k . p .
CTENEeHHOMN y=ax"(neN), y=—, MOKa3aTeIbHOM yv=a",a>0, orapu(pMHUUECKOM,
X

TPUTOHOMETPHUECKUX YHKIHM (Y =sin x, y = COSX, y = 1gX, y = ctgx ), apu(PMETUYECKOTO KOpHS y = Vx
CHHYC ¥ KOCHHYC CYyMMBI U Pa3HOCTH JIBYX apryMEHTOB ((hOpMYJIbI).
[Ipeobpa3oBanue B mpousBeaeHUE CyMM sina tsin f;cosa tcosf.
Omnpenenenue npousBogHoN. Ee pusnyeckuil 1 reoMeTprUUecKUil CMBICIT.
[IpousBogubie PyHKIMH y =sinx;y=cosx;y=tgx;y=a ;y=x"(neZ),y=Inx.



MeToabl NOUCKA pelIeHU B IKOHOMUKE

VYpasuenue. Kopuu ypaBHeHus. [loHsTHE O pABHOCUIIBHBIX yPaBHEHUSX.

HepasencrBa. Pemenns nepaBeHncTBa. [loHsiTHE O paBHOCUIIBHBIX HEPABEHCTBAX.

Cucrema ypaBHEHUH 1 HEPaBEHCTB. PellleHus: CUCTEMBI.

Apudmernudeckas U reomerpuueckas nporpeccuu. @opmMysia n-ro 4jieHa U CyMMbl NEPBBIX N
4JIeHOB apuMeTnyeckoit nporpeccuu. @opmysa n-ro 4ieHa 1 CyMMbI IEPBBIX N YJICHOB F€OMETPUYECKOI
IIPOTPECCUM.

I'eomeTpus

[Ipsimas, sy4, OTpe30K, JIOMaHas; JJIMHA OTpe3Ka. YToJ, BEIWYHMHA yria. BeprukanbHble U
cMekHbIe yriibl. OKpy>KHOCTB, KpyT. IlapamiensHblie npsmble.

[Ipumeps! npeobpazoBanust Gpuryp, Buasl cuMMmerpun. [IpeodpasoBanue no1o0us U €ro CBONCTBA,

Bekropsl. Onepanuu Has BEKTOPaMH.

MHOroyroiapHUK, €ro BEpIIUHbI, CTOPOHBI, JUATOHAJIH.

TpeyronapHUK, ero MeanaHa, OMCCEKTpHCa, BbICOTa, Bubl TpeyroabHUKOB. COOTHOLICHUS MEXY
CTOPOHAMHU U yIJIaMU IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

YeThIpexXyrojabHUK: MapajuieIorpamMm, IpIMOYTrolbHUK, pOMO, KBaJpaT, TpareLusl.

OxpyxHoctb U Kpyr. LlenTp, xopna, nuamerp, paauyc. KacarenbHas k okpykHocTH. [lyra
OKpyxkHOCTH. CEeKTop.

LlenTpanpHble U BIUCAHHBIE YTIIbI.

@opMyiibl IUIOLAAN: TPEYroJbHUKA, NPSAMOYIOJIbHUKA, HapajenorpaMMa, pomOa, KBajparta,
Tpaneuuu.

JUlMHa OKpY)KHOCTH M JUIMHA IOYIM OKpYyXHOCTH. Panmannas mepa yrna. Ilnomane xpyra u
IJIOIIAJb CEKTOPA.

[Tono6ue. ITomo6HbIe Purypsl. OTHOIICHHE ILTONIAICH TOJOOHBIX QUTYD.

ITnockocts. I1apannensHble U MEPECEKAOIMECS TIIIOCKOCTH.

[TapamienbHOCTb MPAMON U IUNIOCKOCTH.

VYroi npsMo# ¢ INIOCKOCTBIO. [IepreHIuKysap K MI0CKOCTH.

JByrpaHHblie yribl. JIMHEWHBIN yroa ABYTpaHHOTO yriua. [leprneHquKynsspHOCTh ABYX TIJIOCKOCTEH.

MHuororpanHuku. VX BepliuHbI, rpaHy, AuaroHanu. Ilpsmas u HakJIOHHAs NMPU3MBbI; TUPAMUIBL.

[TpaBuiibHas npusMa U npaBuibHas nupamuzaa. [lapamienenunensl, UX BUABL.

@urypsl BpallleHus: HWINHAP, KOHYC, cdepa, map. LlenTp, nuamerp, paauyc chepsl u mapa. [lnoc-
KOCTb, KacaTesbHas K cdepe.

@DopMyJbl IJIOLIAAA TOBEPXHOCTU U 00BEMA IPU3MBI.

@®opMyJibl IIIOIMIAN TOBEPXHOCTH U 00beMa IMHUPaMHU/IbL.

®opMmyJbl IJIOLIAANA TOBEPXHOCTU U 00BEMA LIMIIUHAPA.

@opMyIibl IUIOIMIAN TOBEPXHOCTH U 00bEMa KOHYcCA.

®dopmyisl 00beMa 11apa.

@dopmyiibl II0IAAHN chepsl.

OcHoBHbIE (OPMYJIBI M TEOPEMbI
Auare0pa u HayaJIa aHAJIN3a
CgoiictBa pyHKIMH y=Fkx+b u ee rpaduxk.

CaoilicTBa QyHKIIMU y = k u ee rpaduxk.
X

Caoiicta Gynkimun y =ax’ +bx+c u ee rpadux.

dopMya KOpHEHW KBaIpaTHOTO YPaBHEHHS.

Pa3nosxeHne KBaJpaTHOTO Tpex4sacHa Ha IMHEWHbIE MHOXKUTEIIH.
CBolicTBa YMCIOBBIX HEPABEHCTB.

Jlorapugm npousBeeHUs, CTENEHH, YaCTHOTO.

Omnpenenenue u cBoiicTBa QyHKIMH y =sin X, y = COSX U UX TpaUKH.

Omnpenenenue u cBoicTBa GyHKUUN Y = 1gX, y = CIgX U UX TpapUKH.



Pemenue ypaBHeHnl Buja sinx = a,cosx = a,1gx = a..

®DopMyJIbl IPUBEACHHUS.

3aBUCUMOCTH MEXY TPUTOHOMETPHUUECKUMHU (DYHKIIUSIMU OJHOTO M TOTO )K€ apryMEHTa.
Tpuronomerpuyeckue GyHKINUN ABOHHOIO apryMeHTa.

[IponsBonHas CyMMBbI IBYX (PYHKIIMM.

I'eomerpus
CaoiicTBa paBHOOEPEHHOIO TPEYroJIbHHKA.
CBolicTBa TOUYEK, paBHOYIAJIEHHBIX OT KOHIIOB OTpE3Ka.
[TpusHaky napauieaIbHOCTU IPSIMBIX.
Cymma yriioB TpeyrosnbHuka. CyMMa BHEIIHHMX YTIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA.
[Tpusnaku napasuieaorpaMma, €ro CBOMCTBA.
OKpy’KHOCTb, OIIMCAHHASL OKOJIO TPEYTOJIbHUKA.
OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK.
KacarenbHas k OKpY’KHOCTH U €€ CBOMCTBA.
W3mepenue yria, BHIMCAHHOTO B OKPY>KHOCTb.
[Ipu3Haku nmompo6ust TpEYroabHUKA.
Teopema [Tudaropa.
@opMyIsl IIOMAAEH apaJlIeIorpaMma, TpeyrojabHUKA, TPAleLUN.
dopmyia pacCTOSHUS MEXKAY ABYMs TOUYKAMM INIOCKOCTU. Y PABHEHUE OKPYKHOCTH.
[Ipu3Hak napajuebHOCTH NPSAMOU U IIIOCKOCTH.
[Tpu3sHak napauieaIbHOCTU IUIOCKOCTEM.
TeopeMa 0 NEPIEHANKYISIPHOCTH IPSMOM U INIOCKOCTH.
[TeprieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.
TeopeMsl 0 MapauIeIbHOCTU U NEPIEHANKYIIIPHOCTH INIOCKOCTEH.
Teopema o Tpex nepneHAuKyIsIpax.

OcHoBHbBIE YMEHUA U HABBIKHA

OK3aMEeHYIOIINNCS JODKEH YMETh!

[IpousBoauTe apupmMeTnueckue ACUCTBUS HaJ YMCIAMM, 33JaHHBIMU B BUJE OOBIKHOBEHHBIX U
JECATUYHBIX JIpoOei; ¢ TpeOyeMoil TOYHOCTBIO OKPYIJIATh JaHHBIC YUCIIA U Pe3yJbTaThl BBIUUCIICHUIH;
[10JIb30BAThCS KAJIbKYJIATOPAMU WM TaOIMLIAMHU I BBIYUCICHUM.

[TpoBOIUTH TOKIECTBEHHBIE IPEOOPA30BaHKSI MHOTOWIEHOB, Apo0eil, coepKalux nepeMeHHble,
BBIPQXEHUM, COAEp)KALUX CTENEHHbIE, IOKa3aTeNIbHbIE, JOTrapu(PMHUUECKUE U TPUTOHOMETPUUYECKUE
byHKIIHH.

Crpouts rpaduku TUHEHHOM, KBapaTUYHON, CTENIEHHOM, MOKa3aTeIbHOM, JIorapu(GMUIECKOl 1
TPUTOHOMETPUUYECKUX (QYHKLUH.

Pemrate ypaBHEHMS UM HEpPAaBEHCTBA INEPBOM M BTOPOM CTEIECHHM, YPAaBHEHHUS U HEPABCHCTBA,
OpUBOJALIMECS K HHMM; pElIaThb CUCTEMBbl YPaBHEHUH W HEPABEHCTB INEPBOM M BTOPOH CTENEHU U
npuBojsamuecs K HuM. Crola, B YaCTHOCTH, OTKOCATCS IPOCTEHIIME YPaBHEHMsS M HEPABEHCTBA,
coJiepaKalllie CTeNEeHHble, I0Ka3aTeNlbHbIe, JJorapuGMuIeckue 1 TPUrOHOMETPHUECKUE (PYHKIUH.

Pemrate 3a1aun Ha COCTaBICHUE YPAaBHEHUM U CUCTEM YPABHEHUM.

N300paxkaTh reoMeTpuueckue (GUrypbl Ha 4epTeske U MPOU3BOJUTH MPOCTEHIINe TOCTPOSHHs Ha
IJIOCKOCTH.

Hcnonb30BaTh reOMETPUUECKUE NMPEICTABIECHUS IIPU PELICHUH anreOpanyeckux 3aaad, a METO/IbI
anredpbl U TPUTOHOMETPUU — NIPU PELIEHUHM F€OMETPUUECKUX 3a/au.

[IpoBOaUTh Ha IUIOCKOCTH OINEpAaLUU HaJl BEKTOpaMH (CI0KEHHE M BBIYMTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpA Ha YUCIIO) U M10JIb30BATHCS CBOMCTBAMH 3TUX OINEPALUH.

[Tonp30BaThCs MOHATHEM IPOU3BOJHOM IIPU UCCIIeA0OBAaHUM (YHKIMIT Ha Bo3pacTaHue (yObIBaHUE),
Ha 3KCTPEMYMBI U IPU NOCTPOEHUHU I'papUKOB PYHKLUH.



