IMPOT'PAMMA BCTYIUTEJILHBIX UCIIBITAHUI «<MATEMATHKA B
NHPOPMAIIMOHHO-KOMMYHUKAIUMOHHBIX TEXHOJIOI' UAX»

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 JK3aMEHE.

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, BKJIOYas M Hayana aHanusa. OIHAaKO JUIA PELICHUs 3K3aMEHAIlMOHHBIX 33]a4 T0CTaTOYHO
YBEPEHHOT'O BJIAJICHUS JIMIIb TEMU MOHATHAMHU U UX CBOMCTBAMHU, KOTOPBIE IIEPEUHMCIEHBI B HACTOSILEN
nporpamme. OOBeKTHI W (DaKThI, HE H3y4aeMble B 00IIeO00pa30BaTEIBLHON IIIKOJE, TAaKXE MOTYT
UCIIOJIb30BATHCS MOCTYMAIOIIUM, HO IIPH YCJIOBUH, YTO OH CIIOCOOEH MX MOSICHSITD U JI0KA3bIBATh.

B cBs3u ¢ obOmnueM y4uyeOHHKOB M PETYISPHBIM HX IEpEer3IaHueM OTAENbHbIE YTBEPKACHUS
BTOPOTO pa3lieii MOTYT B HEKOTOPHIX y4eOHMKax Ha3bIBaTbCsd HHA4Ye, 4YeM B IMpPOrpaMMme, HWIIH
dbopMynupoBaTthcs B BHJE 3aJay, WIM BOBCE OTCYTCTBOBaTh. TakHWe cllyyald HE OCBOOOXKIAIOT
MOCTYMAIONIETO OT HEOOXOIMMOCTH 3HATh AT YTBEPKICHHUS.

OcHoBHBbIE MaTeMaTHYeCKHe MOHATHS U (PAKTHI
Cucrembl cHUCICHHUS
JIBonyHasi cucteMa CUUCIICHHUS.
CBoiicTBa IIO3UIIMOHHOM 3aITMCH YHCJIA.
ANTOpUTM TEepeBOAa JECATUYHOM 3alKdCHU YHUCIa B 3alUCh B MO3UIIMOHHOW CHUCTEME C 3aJaHHbIM
OCHOBaHHUEM.
ApudmeTndeckre IeHCTBUS B TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS.
[IpencraBnenue yricen B naMsaTH KoMmrnbioTepa. KomnbioTepHas apudmeTrka.
Apudpmernka, aaredpa H Ha4aJIa aHAJIN3A

Harypanbsasie uncna (N). [Ipocteie u cocraBHbie uncna. Jlenurens, kpatHoe. HanbGonpmmii oOmuit
JIENIUTENh, HAUMEHbBIIIee 0011Iee KpaTHOE.

IIpu3naku genumoctu Ha 2, 3, 5, 9, 10.

Henpie yncna (Z). Panmonanpabie yncna (Q), UX CIOXKEHHE, BRIYUTAHUE, YMHOKEHUE U JCTICHUE.
CpaBHeHUE palliOHAIBHBIX YHUCE.

HeiictBurensubie uncina (R), ux mpeacraBieHne B BUJE JECATHUHBIX apoOeit. 3o0paxenue uncen
Ha TpsMoW. Mopayib NEHWCTBUTEIBHOTO YHWCIA, €r0 T€OMETPUUYECKHN CMBICI. UHCIIOBBIE BBIPAKECHHUSI.
Breipaxkenuss ¢ mepeMeHHbIMU. DOPMyIIBI COKpAIIEHHOTO YMHOKeHUs. CTeneHb ¢ HaTypalbHBIM U
panMoHaIBHBIM MOKa3aTeaeM. ApupMETHIECKU KOPEHb.

Jlorapugmsl, UX CBOHCTBA.

OIHOWIEH U MHOTOWIEH.

MHorouseH ¢ oaHOM nepeMeHHOW. KopeHb MHOTrO4IeHa Ha IPUMEPE KBaIPaTHOI'O TPEXWICHA.

[Tonsitue dpynkuuu. CriocoObl 3aaanus ¢yHkiuu. O61acTe onpenaeneHus. MHOXKECTBO 3HAYCHUI
byHKIMN.

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

JHocraTounoe ycnoBue Bo3pacTanus (yObIBaHUS ) QYHKIIMH Ha MpoMexkyTke. [ToHsITHE SKCTpeMyMa
byakuun. HeoOxomumoe ycioBue skctpemyma (ynkiuu (Teopema depma). [loctatounoe yciioBue
sKcTpemyMbl. HaumOombiiee u HanMeHbIee 3HaYeHHE (PYHKIIUN HA TIPOMEXKYTKE.

OmnpesiesieHe ¥ OCHOBHBIE CBOWCTBAa (DYHKIMif: JIHHEHHON, KBajpaTHYHOH y=ax’ +bx+c ,

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

TPUTOHOMETPHUECKUX PYHKIHH (Y =sin x, y = COSX, y = 1gX, y = ctgx ), apu(PMETUYECKOTO KOpHS y = Jx

1



VYpasuenue. Kopuu ypaBHeHus. [IoHsTHE O pABHOCUIIBHBIX YPABHCHUSX.

Hepasencra. Pemenust HepaBeHcTBa. [IoHATHE O PaBHOCUIIBHBIX HEPABEHCTBAX.

Cucrema ypaBHEHHI 1 HEPABEHCTB. PelieHus: CUCTEMBI.

Apudmerndeckas u reomerpuueckas mporpeccun. @opMmynia n-ro wieHa U CyMMbl HEPBBIX N
wWIeHOB  apudmernueckoil nporpeccur. dopmyna n-ro wieHa U CyMMBbl MEPBBIX N YIEHOB
TE€OMETPUUYECKOHN MPOTPECCHUH.

CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH JABYX apI'yMEHTOB ((hOpMYJIbI).

[Ipeobpa3oBanue B mpousBeaeHUE CyMM sina tsin f;cosa tcosf.

Onpenenenue npousBogHoN. Ee pusnyeckuil 1 reoMeTpUUECKUil CMBICIT.

[IpousBoaHbie PyHKIMK y =sinx;y=cosx;y=tgx;y=a ;y=x"(neZ),y=Inx.

I'eomeTpus

[Ipsimas, sy4, OTpe30K, JIOMaHas; JJIMHA OTpe3Ka. YToJ, BEIMYHMHA yria. BeprukanbHble U
cMekHbIe Yriibl. OKpy>KHOCTB, KpyT. [lapamiensHblie npsmsle.

[Ipumepsl npeobpazoBanust Gpuryp, Buasl cuMmMmerpun. [IpeodpasoBanue no1o0us U €ro CBONCTBA,

Bekropsl. Onepanuu Hax BEKTOPaMH.

MHOroyroiapHUK, €ro BEpIIUHbI, CTOPOHBI, JUArOHAJIH.

TpeyronabHUK, €ro MeanaHa, OMCCEKTpHCa, BbICOTA, Bubl TpeyroabHUKOB. COOTHOLICHUS MEXY
CTOPOHAMHU U yIJIaMU IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.

YeThIpexXyrojabHUK: MapajuieIorpamMm, IpIMOYTrolIbHUK, pOMO, KBaJpaT, TpareLysl.

OxpyxHoctb U Kpyr. LlenTtp, xopna, nuamerp, paauyc. KacarenbHas k okpykHocTH. [lyra
OKpyx)HOCTH. CEeKTOp.

LlenTpanpHble U BIIMCAHHBIE YTIIbI.

@opMyiibl IUIOAAN: TPEYroJbHUKA, NPSAMOYIOJIbHUKA, HapajenorpaMMa, pom0a, KBajparta,
Tpaneuuu.

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

[Tono6ue. ITomo6HbIe Purypsl. OTHOIICHHE ILTONIACH TOJOOHBIX QUTYD.

ITnockocts. I1apannensHble U MEPECEKAOIMECS TIIIOCKOCTH.

[TapamienbHOCTb MPAMON U INIOCKOCTH.

VYroJ1 npsAMoH ¢ INIOCKOCTHIO. [IepreHIuKysap K MI0CKOCTH.

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

MHuororpanHuku. VX BeplinHbI, rpaHy, AuaroHanu. [lpsMas u HakJIOHHAs NMPU3MBbI; TUPAMUIBL.

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

@urypsl BpallleHus: HWINHAP, KOHYC, cdepa, map. LlenTp, nuamerp, paauyc chepsl 1 mapa. [lnoc-
KOCTb, KacaTejbHas K cdepe.

@DopMyJbl IJIOLIAAA TOBEPXHOCTU U 00BEMA IPU3MBI.

@®opMyJibl IIIOIMIAN TOBEPXHOCTH U 00bEeMa IMUPaMU/IbL.

®opMmyJbl IJIOLIAANA TOBEPXHOCTU U 00BbEMA LIMITUHAPA.

@opMyIibl IUIOIMIAN TOBEPXHOCTH U 00bEMa KOHYcA.

®dopmyisl 00beMa 11apa.

dopmyiibl II0IAAHN chepbl.

OcHoBHbIE (OPMYJIBI M TEOPEMbI
Auare0pa u HayaJIa aHAJIN3a
CaoiicTBa pyHKIIMH y=Fkx+b 1 ee rpaduxk.

CaolicTBa QyHKIIMU y = k u ee rpaduxk.
X

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

dopMya KOpHEHW KBaIpaTHOTO YPaBHEHHS.

Pa3noxeHne KkBapaTHOTO Tpex4acHa Ha IMHEWHbIE MHOKUTEIIH.
CBolicTBa 4MCIOBBIX HEPABEHCTB.



Jlorapu¢dm npousBeneHus, CTENEHH, YACTHOTO.

Omnpenenenue u cBOMCTBa PyHKUMH Y =sin X,y = COS X U UX TpapUKU.

Omnpenenenue u cBoiicTBa GyHKIMH Y = #gX, Y = cfgX U UX TpaQUKH.

Pemenue ypaBHeHM BUa sin x = a,CoSX = a,1gx =d..

DopMyIIbI IPUBEICHUS.

3aBUCUMOCTH MEX/ly TPUTOHOMETPHUECKUMH (DYHKIUSMH OJHOTO U TOT'O K€ apryMeHTa.
Tpuronomerpuueckue GyHKIMU IBOHHOTO apryMeHTa.

[Tpon3BoHAs CyMMBI IBYX ()YHKIIHMA.

I'eomeTpus
CaolicTBa paBHOOEIPEHHOI'O TPEYT OJIbHUKA.
CBolicTBa TOYEK, PABHOYIaJICHHBIX OT KOHIIOB OTPE3Ka.
[Ipu3Haku napaaieabHOCTH MPSIMBIX.
Cymma yriioB TpeyrosnbHuka. CyMMa BHEHIHMX YIJIOB BBIITYKJIOTO MHOIOYTOJIbHHKA.
[Ipu3naku nmapajuiesorpamma, €ro CBOMCTBA.
OKpy’KHOCTb, OIIMCAHHAS OKOJIO TPEYTOJbHUKA.
OKpy’>KHOCTb, BIUCAHHAsl B TPEYTOJIbHUK.
KacarenbHas k OKpY>KHOCTH U €€ CBOMCTBA.
W3mepenue yriia, BIUCAaHHOTO B OKPYXHOCTb.
ITpu3Haku no00us TPEYroNbHUKA.
Teopema [Iudaropa.
@Dopmyisl IIoHael napauieaorpaMMa, TpeyroabHUKa, TPANeIUH.
dopmysa pacCTOSIHUSI MEXKAY ABYMs TOUKAMH IJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.
[Tpu3sHak napamuieaIbHOCTU NPSIMOM U INIOCKOCTH.
[Ipu3Hak napajaieabHOCTH MJIOCKOCTEN.
Teopema o neprneHauKyJIIPHOCTH IPSIMOM U INIOCKOCTH.
[lepneHIUKYISIPHOCTD IBYX IJIOCKOCTEM.
Teopemsl 0 MapallIeIbBHOCTH U NEPIEHIUKYIAPHOCTH MIJIOCKOCTEH.
TeopeMa 0 Tpex neprneHANKYIIApax.

OcHOBHbBIE YMEHHUA U HABBIKH

OK3aMeHYIOIUNCS JOKEH YMETh:

[TpousBoauTh apudMeTHUECKUe IEHCTBUS HAJl YUCIAMH, 33/laHHBIMH B BHJI€ OOBIKHOBEHHBIX H
JECSATUUHBIX 1po0ell; ¢ TpeOyeMOol TOYHOCThIO OKPYIJIATh JAHHBIE YMCIIA U PE3YJIbTaThl BHIYMCICHUI;
M0JIb30BAThCS KAJbKYJIATOPAMHU WJIM TaOIHUIIAMU U1 BEIYUCIICHHH.

[IpoBOAUTH TOXIECTBEHHBIE IPEOOPA30BAHUSI MHOTOWIEHOB, IpO0Eii, copepKalux nepeMeHHbIE,
BBIpQXCHHH, COAEpXKALIUX CTENEHHbIe, TOKa3aTelibHbIe, Jorapu(MuUecKue W TPUTOHOMETPUYECKUE
(GYHKIHMH.

CrtpouTth rpadviky JTUHEHHOM, KBa[paTUYHON, CTEIIEHHOM, TTOKA3aTeIbHOM, JIorapuPMUIECKON 1
TPUTOHOMETPUUECKUX (PYHKIIMH.

PemaTte ypaBHEHHs UM HEpaBEHCTBa INEPBOMl M BTOPOM CTENEHM, YPAaBHEHHS U HEPABEHCTBA,
OpUBOJAIIMECS K HHMM; pElIaThb CUCTEMBbl YpaBHEHUI M HEPaBEHCTB IEPBOW M BTOPOH CTENEHU U
npuBoasmuecs Kk HuM. Croga, B YaCTHOCTH, OTKOCSTCS IPOCTEHIINE ypaBHEHUS U HEPABEHCTBA,
coJiepsKalllye CTEeIIeHHbIE, T0Ka3aTeNbHbIE, JOTapU(PMUUECKUE U TPUTOHOMETPUUYECKUE (PYHKIIUH.

PemaTe 3aaun Ha COCTAaBIIEHNE YPAaBHEHUM U CUCTEM YPABHEHUM.

N306paxaTth reomMerpuueckue GUIypbl Ha 4YepTEXKe U MPOU3BOAUTH MPOCTEUIINE TOCTPOCHUS Ha
MJIOCKOCTH.

Hcnonb30BaTh reoMeTpruuecKHe NPEACTABICHUS IPU PELIEHUH anreOpanyeckux 3a1ad, a MeTO bl
anredpbl U TPUTOHOMETPUH — MPU PELUICHUH T€OMETPHUYECKHX 3a/au.

[IpoBoauTh Ha IUIOCKOCTH ONEPALMM HaJ BEKTOpPaMU (CIOXKEHHE M BBIYUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BAThCS CBOMCTBAMH 3TUX OINEPALIUM.

[Tosib30BaThCs NOHATHEM IPOU3BOJHON P UCCIIEIOBAaHUM (QYHKIIMM Ha Bo3pacTaHue (yObIBaHUE),
Ha SKCTPEMYMBI U MPU MOCTPOCHUHU IpadUKOB QYHKINH.






