IMPOT'PAMMA BCTYIUTEJILHBIX UCIIBITAHUI «<MATEMATHKA B
NHKEHEPHOU JEATEJIBHOCTW»

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.
DYyHKIUH U I'PAaQUKH KAK HHKEHEPHBbIA HHCTPYMEHT

[Tonsitue dpynkuuu. CriocoObl 3aaanus ¢yHkiuu. O6macTe onpeneneHuss. MHOXKECTBO 3HAYCHHUI
byHKIMn.

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

Jloctarounoe ycinoBue Bozpactanus (yObIBaHHs ) QYHKIIMHU Ha TpoMexyTke. [loHsTHE SKCTpeMyMma
byakuun. HeoOxomumoe ycioBue skctpemyma (ynkiuu (Teopema depma). [locratounoe yciioBue
sKcTpeMyMbl. HanOombiiee n HauMeHblee 3HaYeHnEe PYHKIUU Ha TPOMEKYTKE.

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 = Jx
YpaBHeHUs] 1 HEPABEHCTBA B TEXHHYECKHUX 3a1a4ax

YpaBuenue. Kopuu ypaBHeHus1. [ToHsTHE O pABHOCUIIBHBIX YPaBHEHUSX.

HepasencrtBa. Pemenus nepaBeHncTBa. [loHsTHE O pABHOCUIIBHBIX HEPABEHCTBAX.

Cucrtema ypaBHCHHI 1 HEPABEHCTB. PEelICHUS CUCTEMBI.

Apudmerndeckass U reoMeTpuyeckas nporpeccun. GopMynia n-ro WieHa W CYMMBI MEPBBIX N
YJICHOB aprpMeTHYeCKOU porpeccun. @opMyiia n-ro 4WieHa ¥ CyMMBI ITIEPBBIX N WICHOB T€OMETPUUYCCKOMN
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IPOrPECCHUH.
CHHYC U KOCHHYC CYMMBI U Pa3HOCTH JABYX apryMeHTOB ((hOpMyIIbI).
[Tpeobpa3zoBanue B mpou3BeIeHNE CYMM Sin & £ sin f;cosa £ cos .

Omnpenenenue npou3BoIHON. Ee pusnueckuii 1 reoMeTpUUECKHl CMBICT.
[MpousBonubie pyHKIMN y=Ssinx;y=cosx;y=tgx;y=a";y=x"(neZ),y=Inx.

I'eomerpus

[Tpsimasi, J1y4, OTpe30K, JIOMaHas; JUIMHA OTpe3Ka. YTOJl, BEIW4YMHA yria. BepTukanpHble U
CMeXHbIE YIiibl. OKpY>KHOCTB, KpyT. [lapamienbHble npsmble.

[Tpumeps! npeobpazoBanus GuUryp, Buasl cuMMeTpuu. [IpeobpazoBanue nogo6ust u ero cCBONUCTBa,

BexTopsl. Onepaniun Haj BEKTOpaMH.

MHOroyronbHuK, €ro BEpLUIMHBI, CTOPOHBI, JUarOHAJIH.

TpeyronbHUK, €ro MenuaHa, OucceKkTpuca, BoicoTa, Bunbl TpeyronbHUKOB. COOTHOLIEHUS MEXTY
CTOPOHAMH U YIVIAMHU IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.

UYeTbIpexyrojlbHUK: MapajljIesiorpaMm, PSIMOYTOJIbHUK, POMO, KBaApaT, Tparneunus.

OxpyxHocte u Kpyr. LlenTp, xopna, nuamerp, paauyc. KacarenpHas K OKpyKHOCTH. [lyra
okpyxHOCTH. CEeKTop.

IlenTpanbpHble U BOUCAHHBIE YIIIBIL.

@opMmyibl IUIOIIAAU: TPEYrOJbHUKA, MPSIMOYTOJIbHMKA, IapajuiegorpaMma, pomOa, KBajapara,
TpaIeLHnH.

JlniHa OKpYXKHOCTM M JJIMHA IYrd OKpYKHOCTH. Panmannas Mepa yria. IDmomanes xpyra u
101l CEKTOPA.

[Tono6ue. [lonobusble purypsl. OTHOLIEHKE TUIOIIA 1N TOJOOHBIX (QUTYD.

[Tnockocts. [lapannensHble U nepecekarnIuecs MIOCKOCTH.

[TapamienbHOCTE IPSAMOM U INIOCKOCTH.

Yroa npsAMoii ¢ mI0cKocThIO. IleprneHauKyisap K IIOCKOCTH.

JIByrpaHHsbIe yribl. JINHEMHBIM yroy ABYrpaHHOro yria. [leprneHiuKyIspHOCTb IBYX INIOCKOCTEH.

MHuororpanauku. VX BepluHbl, rpaHu, AuaroHany. [IpsmMas u HakJIOHHAsA IPU3MBL; THPAMUBL.

[IpaBunbHas npusMa u npaBuibHas nupamua. [lapamienenunensl, UX BUABL.

durypsl BpallleHUs: IIMHAP, KOHYC, chepa, map. Llentp, auamerp, paguyc chepsl u mapa. [1noc-
KOCTb, KacatelibHas K cdepe.

@DopMyIibl IUIOIMIAN TOBEPXHOCTH U 00bEMa MPU3MBI.

@®opMmyJbl IUIOLIANM TOBEPXHOCTU U 00bEMA TUPAMMIBI.

@DopMyJibl IUIOIMIAN TOBEPXHOCTH U 00beMa LIMITMHIPA.

@dopMmyJbl IJIOLIANA TOBEPXHOCTU U 00BbEMA KOHYCA.

®opmyiibl 00beMa Hapa.

®dopmyisl iomanu chepsl.

OcHoBHbIe GOpMYJIbI M TEOPEMBI
Anre0pa v HaYaJIa aHAJIM3A
CsoiicTBa QyHKIIMHU y=kx+b U ee rpaduxk.

CaoiicTBa QyHKIIUU y = k u ee rpaduk.
X

CaoiicTa GyHKIHH Y =ax’ +bx+c u ee rpaduk.

®dopmyia KOpHEH KBaIpaTHOIO ypaBHEHHUS.

PaznoxeHne kBazpaTHOrO TpeX4ieHa Ha JUHEHHbIE MHOXKHUTEIN.
CBolicTBa YUCIIOBBIX HEPABEHCTB.

Jlorapu¢m npousBeneHus, CTENEHH, YACTHOTO.

Omnpenenenue u cBOMCTBa PyHKUUH Y =sin X,y = COS X U UX TpapUKU.
Omnpenenenue u cBoiicTBa GyHKIMH Y =1gX, y = cfgx U UX TpaQUKH.
Pemenue ypaBHeHM BUa sin x = a,CoS X = a,1gx =d..

DopMyIIbI IPUBEICHUS.



3aBUCUMOCTH MEXY TPUTOHOMETPUUECKUMHU (DYHKIUSIMU OJHOTO M TOTO )K€ apryMEHTa.
Tpuronomerpuyeckue GyHKINUU 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 BBIITYKJIOTO MHOIOYTOJIbHHKA.
[TpusHaku 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.
[Ipu3nak napajueIbHOCTH NPSAMOU U IIIOCKOCTH.
[Tpu3sHak napauieaIbHOCTU INIOCKOCTEM.
TeopeMa 0 NEPHEHANKYISIPHOCTH IPSMOM U INIOCKOCTH.
[TeprieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.
TeopeMsl 0 MapauIeIbHOCTH U NEPIEHANKYIIIPHOCTH INIOCKOCTEH.
Teopema o Tpex nepneHAuKyIsIpax.

OcHoBHbBIE YMEHUA U HABBIKHA

OK3aMEHYIOIIUNCS JODKEH YMETh!

[IpousBoauTe apupmMeTnueckue ACUCTBUS HaJ YMCIAMM, 33JaHHBIMU B BUJE OOBIKHOBEHHBIX U
JECATUYHBIX JIpoOei; ¢ TpeOyeMoil TOYHOCTBIO OKPYIJIATh JaHHbIC YUCIIA U Pe3yJbTaThl BBIUUCIICHUIH;
I10JIb30BAThCS KAJIbKYJIATOPAMU WM TaOIMLIIAMHU I BBIYUCICHUM.

[TpoBOIUTH TOKIECTBEHHBIE IPEOOPA30BaHKsI MHOTOWIEHOB, Apo0eil, coepKalux nepeMeHHbIe,
BBIPQXEHUM, COAEp)KALUX CTENEHHbIE, IOKa3aTeNIbHbIE, JOTrapu(PMHUUECKUE U TPUTOHOMETPUUYECKUE
byHKIIHH.

Crpouts rpaduky TUHEHHOM, KBaIpaTUYHON, CTENIEHHOM, MOKa3aTeIbHOM, JIorapu(MUIECKOl 1
TPUTOHOMETPUUYECKUX (QYHKLUH.

Pemrate ypaBHEHHMs M HEpAaBEHCTBA INEPBOM M BTOPOM CTEICHM, 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 CTeNeHHble, I0Ka3aTeNbHbIe, JJorapuGMuIeckue 1 TPUrOHOMETPHUECKUE (PYHKIUH.

Pemrate 3a1aun Ha COCTaBICHUE YPABHEHHUM U CUCTEM YPABHEHUM.

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

Hcnonb30BaTh reOMETpUUYECKUE NMPEICTABIECHUS IIPU PELICHUH anreOpanyeckux 3aaad, a METO/Ibl
anredpbl U TPUrOHOMETPUU — NIPU PELIEHUHM F€OMETPUUECKUX 3a/au.

[IpoBOaUTh Ha IUIOCKOCTH OINEpAaLlUd HaJl BEKTOpaMH (CI0KEHHE M BBIYMTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpA Ha YUCJIO) U M10JIb30BATHCS CBOMCTBAMH 3TUX OINEPALUM.

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



