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Hacrosiias nporpamMma COCTOUT U3 TPEX pa3zeIioB.

B nepBom paznene nepedncieHbl OCHOBHbIE MAaTEMAaTUYECKUE MOHSATHS, KOTOPHIMU
JOJIKEH BJIA/IETh MOCTYMNAOUIUH.

Bo BTOpoMm pasnene npeacraBieHbl OCHOBHbIE (hOPMYJIbl U TEOPEMBI.

B tperbeM npuBOAsSTCS OCHOBHBIE HABBIKM U YMEHUS SK3aMEHYIOLIET OCH.

1. OCHOBHBIE MATEMATHUYECKHUE NIOHATHUA

1.1 Apudmernka, ajiredpa v Ha4aJIa AHAJIU3A.

Harypaneubie uucna (N). Ilpoctble M cocTaBHble yucna. [leaurenb, KpaTHOE.
HawnGonpmmii 00muii qenuTennb, HauMeHbIee o01ee KpaTHOE.

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

[envie uwncna (7). PauvonanbHble uucina (), HUX CIOXEHUE, BbIYUTAHUE,
YMHOX€EHUE U JeneHne. CpaBHEHHE pallMOHAIBHBIX YUCET.

JericTBuTenbHbIe YKcia (R), uX IpeacTaBieHUEe B BUJE ACCATUYHBIX IPOOECH.

N3o0paxkenne uucen Ha npsaMor. Moayiab JEUCTBUTENBHOTO 4YHCIA, €ro
r€OMETPUYECKHUI CMBICII.

Uucnosele BbIpaKkeHHS. BpipaxkeHus ¢ nepeMeHHbIMH. POpMyJIbl COKPALIEHHOIO
YMHOXKEHUS.

CrereHp ¢ HaTypaldbHBIM W PAIMOHATBHBIM MOKa3aTeiaeM. Apudmerndeckuit
KOPEHb.

Jlorapugmpl, UX CBOMCTBA.

OaHOYJIEH U MHOTOYJIEH.

MHorousneH ¢ ogHOUN nepemMeHHo. KopeHb MHOrousieHa Ha IMpUMEpPE KBaJIPaTHOTO
TpEX4JICHA.

[Tonsitue Qynkmuu. Crnocobsr  3amanms  ¢GyHknun. OOIacTh  ONpeneTeHUs.
MHOeCTBO 3HaYeHUN (PYHKIIUH.

['padux pynkiuu. Bozpactanue u yobiBaHuEe QYHKIMH; TEPUOJUYHOCTD, YETHOCTD,
HEYETHOCTb.

HocTtaTouHoe ycioBue Bo3pacTaHusi (yObiBaHWs) (GYHKIIMM Ha MPOMEKYTKE.
[Tonsitue sxctpemyma dynkuuu. Heobxoaumoe ycioBue sxctpemyma (QpyHKIUU (Teopema
®epma). JloctaTouHoe yciaoBue 3KcTpemyMma. HawmOosblliee ¥ HaWMEHbBIIIEE 3HAUCHUE
(GyHKIIUU Ha IPOMEKYTKE.

Omnpenenenre U OCHOBHBIE CBOWCTBA (DYHKIMH: JIMHEHHOM, KBaIpaTUUHOU y= ax +
bx+ ¢, crenennout y=ax" (ne N), y = k/x, mokazarenpHOU y=a*, a>(, norapuMUIecKoi,
TPUTOHOMETPUYECKUX PYHKIMH (Y= sin X, y= cos X, ¥ = tg X, y=ct gx), apu(METUIECKOTr0
KOpHS y=-/x .

VYpasuenue. Kopuu ypaBaenus. [loHaTre o paBHOCUJIbHBIX YPABHEHUSIX.

Hepasencrtsa. Pemenus nepaBenctsa. [IoHATHE O paBHOCUIIBHBIX HEPABEHCTBAX.

Cucrtema ypaBHEHUI U HEPABEHCTB. PellieHus CUCTEMBI.

ApudmeTrnueckast 1 reometpuieckas nporpeccur. dopmyna n-ro WieHa U CyMMBbI
NEPBBIX 71 WICHOB apupMeTudeckoi nporpeccuu. @opmysa n-ro 4ieHa U CyMMBI IEPBbIX
7 YIEHOB T€OMETPUYECKON IPOTPECCUMN.



CHHYC ¥ KOCUHYC CYMMBbI U pa3HOCTH JIBYX apryMeHTOB ((hOpMyJIbI).

[IpeobpazoBanue B MPOU3BEICHUE CyMM Sin o % sin 3; cos o = cos P.

Omnpenenenue npousBoiHol. Ee husnueckuii 1 reOMETPUUECKUA CMBICIL.

[IponsBonnbie GyHKIMA y = sin X, y = cos Xx;, y = tg x;, y = ay
yv=x"(mne Z),y=Inx.

1.2 T'eomeTpus

[Ipsimas, ny4, OTpPE30K, JIOMaHas;, JJIMHA OTpe3Ka. YTIoJ, BEIMYMHA YIJIA.
Beprukanbssle U cMexHbIE yIibl. OKPYKHOCTB, Kpyr. [lapasnienbhsie mpsmele.

[Tpumepsl ipeodpazoBanus Guryp, Buasl cumMmMmerpun. [IpeodbpazoBanue nogoodust u
€ro CBOMCTBA.

Bexkropsl. Onepanyu Hax BEKTOPaMH.

MHOrOyrojapHUK, €ro BEpIINHbL, CTOPOHBI, THAarOHAJIN.

TpeyronbHUK, €ro MmeauaHa, OMCCEKTpHcCa, BbICOTA. BuIbl TpPEyrojJbHUKOB.
CooTHOLIEHUST MEXKY CTOPOHAMHU U yriaMu MPsIMOYTOJIBHOI'O TPEYTOJIbHHKA.

UYeTbIpexyroJpHUK: MapajjieiorpaMm, NPSMOYTOJIbHUK, pOMO, KBaApaT, Tparelus.

OxpyxHOCcTb U KpyT. LlenTp, Xxopaa, tuamerp, paauyc. KacarenbHas K OKpy>KHOCTH.
Hyra okpyxHocTH. CekTop.

LleHTpanbHbIEC U BIMCAHHBIE YTJIbI.

dopmynbl TIIOMAIU: TPEYTOJbHUKA, MPSAMOYTOJIbHUKA, MapajienorpaMmma, pomoa,
KBaJparTa, Tpareuuu.

JInvHa OKPYXKHOCTH M JUIMHA Iy OKpyKHOCTU. PanmanHas mepa yrua. Ilnomans
KpyTa Y IUIOLIAJb CEKTOPA.

[Tono6ue. Ilono6HBIE hurypsl. OTHOIIEHHE TIOMIAACH OTOOHBIX QUTYP.

ITnockocts. [TapamienpHble U epeceKaronIuecs IIOCKOCTH.

[TapayienpHOCTH NPSAMOM U IIIOCKOCTH.

YToJ1 IpsAMOi € IIIOCKOCTBIO. [lepnenauKyIsp K INIOCKOCTH.

JIByrpanneie yrusl. JIMHEWHBIM yroja ABYTpaHHOro yria. llepneHaukynspHOCTH
JBYX ITNTIOCKOCTEMN.

Mmuororpannuku. Mx BepmmnHsl, rpanu, nuarosanu. [Ipsmas u HakiIoHHAs IPU3MBIL,
nupamuabl. [IpaBriibHas nmpusma u npaBuibHas nupamuaa. [lapamienenuneasl, UX BUIBL.

durypsl BpalleHus: MWIMHIP, KOHYC, cdepa, map. [lenTp, nuamerp, panuyc chepbl
u mapa. [Imockocts, KacaTenbHas k chepe.

dopmyIbl IIOHIAIM TOBEPXHOCTH U 00beMa MPU3MBI.

dopmyIbl IIOLIAM TOBEPXHOCTU U 00bEMa MTUPAMU/IBI.

dopmyIbl IIOLIAIM TOBEPXHOCTU U 00beMa LUIMHIPA.

®dopmyIbl IIOLIAM TOBEPXHOCTH U 00bEMA KOHYCA.

dopmynsl 00bema 1mapa.

®dopmyisl mioniaau cepsl.

1.3 DyieMeHTBHI KOMOMHATOPUKH U TEOPUH BEPOSATHOCTEM
[loouepenupli ¥ OJHOBPEMEHHBIN BBHIOOD HECKOJBKUX JIIEMEHTOB W3 KOHEYHOI'O
MHOXeCTBa. QPOpMyJbl 4YMCIA NEPECTAHOBOK, COYETAaHWM, pasMelleHui. Pemenwne
KOMOMHATOPHBIX 3a/1a4.



DJeMeHTapHbIE U CIOXKHBIC COOBITHS. BeposSTHOCTP W CTaTHCTHYECKas 4YacToTa
HACTYIUICHUs COOBITHSA. PaccMoTpeHue ciiydaeB M BEpPOSTHOCTh CyMMbI HECOBMECTHBIX
COOBITHH, BEpPOSTHOCTh MPOTHUBOIOJIOXKHOTO CcOObITHA. [lOHATHE O HE3aBHCHUMOCTH
COOBITHH.

2. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI

2.1 AureOpa u HayaJIa aHAJIM3A
CpoiicTBa QpyHk1mH y= kx+ b u ee rpadux.
CpoiicTBa QyHKIMH y= k/X U ee rpaduk.
CaoiictBa QpyHkuun y=ax’+ bx+c u ee rpadux.
dopmysa KOpHEH KBAaIpaTHOTIO YPaBHEHMUS.
Paznoxenue kBagpaTHOTO TPEX4YJIE€HA HA IMHEUHBIE MHOKHUTEIIH.
CBOMiCTBA YHCIOBBIX HEPABEHCTB.
Jlorapu¢m npousBeeHus, CTENEHH, YACTHOTO.
Omnpenenenre U cBoWcTBa PYHKIUN ¥ = Sin X U Y = cOS X U UX TpauUKH.
Omnpenenenre u cBoiicTBa QYHKIUN ¥ = 1g X U Y = CIg X U UX IpadUKH.
Pemrenue ypaBHenuil BUuaa sin X = a, CoOS X = a, tg x = a.
DopMyIIbl TPUBEACHUS.
3aBUCHUMOCTH MEXKIY TPUTOHOMETPUUYECKUMHU (PYHKIUSAMH OAHOIO M TOTO K€

apryMeHTa.

TpuronomeTrpuyeckue GyHKIIUN TBOHHOTO apryMeHTa.
[TpousBogHast CyMMBI IBYX (DYHKIIMIA.

2.2 I'eomerpus

CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.
CBoiicTBa TOYEK, PABHOYJAJIEHHBIX OT KOHLIOB OTPE3Ka.
ITpu3Haky napasuieabHOCTH MPSIMBIX.
Cymma yrnoB TpeyroyibHuKa. CyMMa BHEIIHHMX YIJIOB BBIMYKJIOTO MHOI'OYTOJIbHUKA.
ITpusHaku napasuienorpamMma, €ro CBOMCTBa.
OKpY»HOCTb, OIIMCAHHAs1 OKOJIO TPEYTOJIbHUKA.
OKpY»HOCTb, BIIUCAHHAs B TPEYTOJIbHUK.
KacarenbHas K OKpYKHOCTH U €€ CBOMCTBA.
N3mepenue yria, BIUCAHHOTO B OKPY>KHOCTb.
[Tpu3naku nogo0us TpeyroabHHUKA.
Teopema I[Tudaropa.
®opMyJIbl UIOAAEH MapauieIorpaMMa, TpeyroJbHUKA, TPAEHUH.
®dopMyiia pacCTOSIHUS MEXAY ABYMSI TOUKaAMU IUIOCKOCTU. Y PABHEHUE OKPYKHOCTH.
[Ipu3Hak mapannenbHOCTH IPSAMOM U IITIOCKOCTH.
[Ipu3Hak mapanneabHOCTH NIIOCKOCTEN.
Teopema 0 neprneHANKYIIPHOCTH IPSIMON U MJIOCKOCTH.
[TepnieHAUKYISPHOCTD JBYX IIOCKOCTEM.
Teopembl 0 MapaIeIbHOCTH U NEPIEHIUKYISIPHOCTH IIIIOCKOCTEM.
Teopema o0 Tpex nepneHAuKyIspax.

3. OCHOBHbBIE YMEHUA N HABBIKH




DK3aMEHYIOIIUNCA JOJKEH YMETh: MPOU3BOJIUTH apU(MeTHUECKue AEHCTBUS Hal
YUCJIaMH, 3a/laHHBIMM B BHJE OOBIKHOBEHHBIX M JECATHYHBIX ApoOei; ¢ Tpedyemoi
TOYHOCTBIO OKPYIVIATh JAHHBIE 4YHMCJIA M PE3yJbTAaThbl BBIYMCIICHUM; ITOJIb30BATHCS
KaJbKyJIATOPaMU WM TaOJIMLAMU JJIs1 BBIUMCICHUH.

ITpoBoAUTH TOKIECTBEHHBIE MPEe0Opa30BaHUs MHOTOWIEHOB, PO0OEH, CoepKaliux
[IEPEMEHHBIE, BBIPAKEHUH, COJAEPIKAIIMX CTEIEHHbIE, II0KAa3aTebHbIE, JJOrapupMUUECKHe
U TPUTOHOMETpUYECKUE QYHKIIH.

Crpouth rpaduKu JUHEWHOW, KBaJIpaTUYHOW, CTENIEHHOW, IMOKAa3aTEIhHOM,
Jorapu(MHUUECKON U TPUTOHOMETPHUECKHUX (QYHKIHI.

Pemate ypaBHEHHMs M HEpaBEeHCTBA IIEPBOM M BTOPOW CTEIIEHH, YPABHEHUSA U
HEPABEHCTBA, NMPUBOIAIINAECS K HAUM; PEIIaTh CUCTEMBl YPABHEHUW U HEPABEHCTB IEPBOU
Y BTOPOM CTeNEeHH U nmpuBojsiuecs K HUM. Crofa, B 4aCTHOCTH, OTHOCATCS MPOCTEUILNE
YpaBHEHUS W HEPAaBEHCTBA, COAEpIKAIINE CTENICHHbIE, TOKa3aTeIbHbIC, JOTapu(PMUIECKUE
U TPUTOHOMETPUYECKHE (PYHKIIHH.

Pemrate 3amaun Ha cocTaBiieHHE YpaBHEHUH M CHUCTEeM ypaBHeHHU. M300paxkaTh
reoMeTpuyeckue (QUrypbl U IMPOU3BOAUTH MPOCTEHIIME MOCTPOCHHUSI HA KOOPAWHATHOU
IUIOCKOCTH.

Hcnonp30BaTh T€OMETPUUYECKUE NPEICTABICHUS IPU PEIICHUU alredpandyeckux
3a]1a4, @ METO/Ibl aIreOpbl U TPUTOHOMETPUM — IIPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

[TpoBOIMTh Ha IJIOCKOCTH OINEpalUU HaJ BEKTOpamMHu (CIOKEHUWE M BBIYUTAHHE
BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCJIO) U MOJIb30BATHCA CBOWCTBAMM 3THX ONEPALIUN.

[Tonp30BaThCcs MOHATHEM MPOU3BOJHOM TMPH HCCIAEAOBaHWM (QYHKIUN Ha
Bo3pacTanue (yObIBaHME), HA SKCTPEMYMBI U NIPU MOCTPOECHUH TpapuKoB QyHKIIHI.

Pemenune npaktndeckux 3a1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOOB.



