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MaTtemaTuka

Hacrosias nporpamMma cocTout u3 Tpex paszuesos.

B mepsom pasnerne mepeuncieHsl OCHOBHbBIE MaTeMaTHYeCKHe TIOHSTHS,
KOTOPBIMH TOJ’KEH BJIAZeTh MOCTYIAOIIHHA.

BTopoii pasmen mnpencrasnser co6oii NEPeYeHb BOIMPOCOB TEOPETHUYECKON
dactu sk3amena. Ilpi MOAroTOBKE K NMHUCBMEHHOMY 9K3aMeHy I1e1eco00pasHo
MO3HAKOMUTRCS ¢ HOPMYTUPOBKAMH yTBEPXKIEHUH U3 9TOTO pasjena.

B Tpereem pasmene ykazaHo, KakHe HaBBIKM U YMEHUs TpebyroTcs OT
MOCTYMAKOIIEro Ha dK3aMEHE.

OObeM 3HaHWIA U CTeneHb BlafeHMUSs MaTepuajioM, OITMCAaHHBIM B MPOTpaMMe,
COOTBETCTBYIOT KypCy MaTeMaTHKH CpenHed wIkomibl. [locTymaommil Moxer
TIOJIb30BATBCSI BCEM apCeHANIOM CPEJICTB 3TOTO Kypca, BKIIKOYas U Hayasla aHaju3a.
OnmHako s pelleHHs 9JK3aMEHALMOHHBIX 3ajady  JOCTATOYHO YBEPEHHOTO
BIIQJICHAA JIMIIB TEMH TOHATUAMH M MX CBOMCTBAMH, KOTOpBIE MEPEYHCIIEHB B
HacTosmed  mporpamme.  OGBEKTBI M (akTbl,  He U3y4yaemble B
0011e00pa30BaTENLHOMN ILIKOJIE, TAKKe MOTYT MCIOJIb30BaThCS MMOCTYMAIINM, HO
[IpH yCJIOBUH, YTO OH CIIOCOOEH MX MOSCHATH U IOKA3BIBATD.

B cBs3u ¢ oOunmeM y4eGHUKOB U perysipHbIM UX nepensIaHueM OTIelIbHbIE
YTBEPXKACHHS BTOPOro pasfiela MOTYT B HEKOTOPBIX Y4eOHMKAaX Ha3bIBATHCS
MHade, 49eM B IporpamMmMe, WiIM (OPMYyITHUpPOBATHCS B BHAE 3alad, WM BOBCE
OTCYTCTBOBaTh. ~ Takue cmydaum He OCBOOOXKIAIOT — TOCTYMAOLIErO  OT
HEOOXOMMOCTH 3HATh 3TH YTBEPIKICHHS.

Paznen 1. OcHoBHBbIE MaTeMaTHYeCKHE MOHATHS 0 pakTh

Apudmeruka, anreGpa u HavaIa aHAIH3A

Harypanshusre uncna (N). IIpocTble U cocTaBHbIe YnCTa. Henurenb, KpaTHOE,
Hanbonpmmii obruuit nenurens, HanMeHbiee obiee KpaTHoe.

[Tpusnaxu nenmumoctw 1a 2, 3, 5, 9, 10.

ernbie uncna (Z). Paunonanseie yncia (Q).

Heiicteutensuble yncna (R), MX npencTaBieHue B BUIE NECSTHUHBIX TpoOei.

M3obpaxenne dncen na npsmoit.

Monyine neficTBuTEIBHOTO YnCa, ero reOMEeTPUUYECKUH CMBICI.

Hucnosble  BeIpakeHus.  Bwlpaxenus ¢ NepeMeHHBIMUA.  DOpMYITBI
COKpPAIEHHOTO YMHOKEHHS.

Crerenb ¢ HaTypagbHBIM U PALHOHATBHBIM TOKa3aTeseM. Apudmetnyecknii
KOpEHb.

Jlorapudmel.

Iporpeccuu: apudmernyeckas u reomerprdeckas.

OnHOYICH U MHOTOYIEH.

MHorounen ¢ oxgHOM mepeMeHHOI. Kopenb mHorownena wa mnpumepe
KBaJIpaTHOTO TpexuJjieHa.

[oustie dynkumn. Criocobsr 3amanust Gyrkumn. O6aacTh OTIpEICIICHHUS.
MuoxecTBo 3Hauenuit Gynxuwu. [onsTie IKCTpeMyMa QYHKIHH.
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OnpeneneHne M OCHOBHbIE CBOWCTBA (DYHKLUMI: JHHEHHOW y = kx + b,
KBaJpaTUYHOU y=ax’+b+c, CTEMEHHOM y=ax"(n ON), y=kl/x,

MOKa3aTeNbHON y = ¢, a > 0, norapuMuyeckor y = log, x , TPUTOHOMETPUYECKHUX

Gynkumi (y = sinx, p = cosx, y = tgx ), apUPMETHIECKOTO KOPHS y = Jx .
Ypasuenue. Kopun ypaBHenus. [ToHsITHE 0 paBHOCHIIBHBIX ypaBHEHHUSX.
HepaBenctBa. Pemiennst HepaBeHctBa. [loHATHE O  pPaBHOCHIIBHBIX

HEepaBEeHCTBax.

CucreMa ypaBHEHHUH 1 HEPABEHCTB. PeIlIeHUs] CUCTEMBI.
OcHOBHBIE TPUTOHOMETpHYECKHE (DYHKIMM: CHHYC, KOCHHYC, TaHTEHC,

KoTanrenc. OOpaTHble TPUTOHOMETpUYECKHE (DYHKIINH.

[IpousBoiHas.
Wurerpaun.

I'eomeTpus

[Ipsimast, my4, oTpe3ok, JlOMaHas; JUIMHA OTpe3Ka. YTolN, BeJMuMHa YIIa.
Beprukansubie u cMexHbIe yribl. OKpy>KHOCTB, KpyT. [lapassenbHble TIpsMble.

[Tpumepsl  nmpeobpaszoBanust (Guryp, BHIBI cUMMeTpuM. IlpeobpaszoBaHmue
no00us U ero CBoMCTRA.

BexTopsl. Onepanun Hax BEKTOpamu.

MHOroyroyibHUK, €ro BepIIMHbI, CTOPOHBI, TUArOHAJIH.

Tpeyrombruk. Ero mennana, Guccektpuca, BbicoTa. BUaBI TPEyronbHUKOB.

COOTHOLIEHHUS MEKITy CTOPOHAMM M YTJIaMH TIPSMOYTONBHOTO TPEYTroIbHHUKA.

HeTbIpexyroibHUK: MapauIeNorpamMM, MpsSMOYTONBHUK, pPOMO, KBaipar,
Tpaneuus.

Oxpyxknocts u kpyr. Llentp, xopna, amametp, pamuyc. KacarenpHas K
OKPY’KHOCTH.

Hyra okpyxnoctu. CexTop.

LlentpanbHble ¥ BIMCaHHbIE YIJIBI.

DopmyJibl MIIOWAAM: TPEYrodbHUKA, MPSIMOYrOJbHHUKA, MapasiesorpaMma,
pom0Oa, KBazpaTa, TparneLnny.

JliHa OKpyXHOCTH M JJIMHA IYTH OKPY)KHOCTH. PaamaHHas Mepa yria.
[Inomans xkpyra u ruromais cexTopa.

[lonobue. [Tono6ueie Gpurypsr. OTHOLIEHNE MUTOIAAEH TTOTOOHBIX GUTYD.

[TnockocTs. [TapaniensHble U nepecekaroIecs MIOCKOCTH.

[TapannensHOCT MPSAMON U MJIOCKOCTH.

YTos npsAMo# ¢ mIockocThio. [leprieHauKynsap K MIOCKOCTH.

JIByrpannsie YTJIBL. JIuHelHbIH yroJi JBYTPAHHOTO yria.
[leprieH AMKYNAPHOCTD ABYX IJIOCKOCTEH.

MHororpanuukn. Mx BepiiwHel, rpadu, auaroHanu. IIpsmas M HakIOHHAs
Mpu3Mbl;  NHUpaMuabl.  [lpaBunbHas mnpu3Ma ¥ MpaBWbHAs — [HUpaMKIA.
[apannenenunes!, X BUIBI.

Durypsl BpalleHus: TUIMHIP, KOHYC, cdepa, wap. LlenTp, auamerp, paanyc
ceper 1 wapa. [TnockocTs, kKacatensHas k cdepe.
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Pasznen 2. TeopeaneCKne OCHOBbI JHCIHHITJITHHBI.

Aarebpa u HayaJia aHa/IU3a

Apudmernueckue neidcTBus. JefcTBUsI CO CTENEHIMHU 1 paIrKalaMu.

Oyuxuuu. CriocoOw! 3a1auust PYHKIUA.

I'padux dynkumu. Bospacranue u yObiBaHWe (YHKLWH, TEPUOIMUYHOCTS,
4eTHOCTh, HEUETHOCTh.

CaoiicTBa hyHKLINH y

Il

kx + b n ee rpaduk.

CrolicTBa GyHKLIUH y = k/ x ¥ ee rpaduk.

CaoiicTBa QyHKIMHN p = ax’ + bx + ¢ U ee rpaduk.

HocTatounoe ycnoBre Bo3pacTanusi (yObIBaHUS) (DYHKLIMM HA MPOMEKYTKE.
Heobxonumoe ycnoBue skcTpemyma (yrkumu (teopema ®epma). JlocTaTouHoe
yciioBue oSKcTpeMyma. Hanbosnbinee 1 HauMeHbllee 3HaveHWe (YHKLIHUH Ha
TTPOMENKYTKE.

PaumnonansHele ypaBHeHHUS: ypaBHEHHsI MEPBOM W BTOPOW CTENEHH C OIHUM
aprymerToM. Haxoxaenne kopHeli kBagpatHoro ypaBHeHus. Teopema Buera.

CucTeMbl pallMOHATBHBIX YPaBHEHUM,

MppauuoHanbHble ypaBHEHHUS.

[ToxazaTenbHbIe U JTOrapuMUUecKre ypaBHEHMS.

3a/1auM Ha COCTaBJIEHUE YPAaBHEHUM.

Hucnoseie HepaBeHcTBa. CBOWCTBA YHCIIOBBIX HEPABEHCTB.

[ToxaszarenpHble HepaBeHcTBa. Jlorapupmudeckre HepaBeHCTBA.

WppannoHambHble HepaBeHCTBA.

Tpuronomerpus.  Omnpenenenne, cBoWcTBa W rpadUKH  OCHOBHBIX
TPUTOHOMETPUYECKUX PYHKLUM: y = sinx, y = cosx, y = tgx,y = cigx.

O6paTHBle  TPUTOHOMETPHUYECKHE GyHKUIHN 7 nX CBOMCTBa:
y =arcsinx,y = arccosx, y = arcigx,y = arcclgx .

Tpuronomerpuyeckue npeoOpa3zoBaHUs: COOTHOILICHHUS MEXy
TPUTOHOMETPHYECKUMH (DYHKLUMSIMH OIHOTO ¥ TOTO JK€ aprymeHTta, (hopMyJibl
CIIOXKEHHUST apryMEHTOB, (JOPMyYJIBI ABOHHOTO apryMeHTa, (opMyJibl MOJOBHHHOTO
apryMeHTa, (opMyJibl CIOKEHHsS! OJMHOMMEHHBIX TPUTOHOMETPUYECKUX (YHKIIHI,
(opmyel Tpeobpa3zoBaHust IPOU3BENEHHS B CYMMY.

Pelienne TpUroHoMeTpHUYECKUX ypaBHEHHIA.

Apudmerndeckas M reomerpudeckas nporpeccus. opMyna n-ro dieHa u
CYMMBI NIEPBBIX /7 YJIEHOB apu(MeTH4ecKoi nporpeccud. Mopmyia #-ro djaeHa u
CYMMBI MEPBBIX /7 4JIEHOB F'€OMETPUYECKON TPOTPECCHH.

[lonsirue  mpowmssogno#.  OcHoBHblE  mpaBuna  AU(QepeHIpPOBAHHSL.
[Tpon3sBoHBEIE OCHOBHBIX AJIEMEHTAPHBIX (BYHKIMIL.

lonsitne  wnTerpana. OcHoBHble cBoiicTBa. Tabnuua HeonpeeTeHHbIX
MHTETPaJIoB.

I'eomeTpus

CpoiicTBa paBHOOEAPEHHOTO TPEYTrOILHHKA.



CBolicTBa TOueK, paBHOYIAJIEHHBIX OT KOHIIOB OTPe3Ka.

[TpusHaky mapannenbHOCTH MPAMBIX.

Cymma  yrnos  tpeyronpHuka. CymMma BHEWIHHX YITIOB  BBIMTYKJIOTO
MHOTOyTOJIbHUKA.

[Tpusnaxu napanienorpamma, ero cBoicraa.

OKpy’KHOCTB, OIMCAHHAs OKOJIO TPEYTONbHHKA.

OKpy»KHOCTB, BIMCAHHAs B TPEYTONbHHK.

KacarenbHast K OKpy)KHOCTH U ee CBOHCTBO.

M3mepenne yria, BMIHCAHHOTO B OKPYKHOCTb.

[TpusHaxy mogobus TpeyronpHuKa.

Teopema [Tudaropa.

DopmyJibl NOmaeH napasienorpaMma, TpeyroJabHUKa, TPAreLiH.

Dopmyna  paccTOSHMS MeXKIYy JBYMs TOYKAMM TLIOCKOCTH. YpaBHEHHeE
OKPY/KHOCTH.

[Ipu3nak napanesbHOCTH MPAMOI U MIOCKOCTH.

[Ipu3HaK mapaniensHOCTH MIIOCKOCTE.

Teopema o neprieHIHKyYIIPHOCTH MPSMO#L U MITOCKOCTH.

[TeprieHAMKYIIPHOCTD JBYX MIOCKOCTEH.

Teopembl 0 mapanebHOCTH U MePHeHANKYIIPHOCTH TIIOCKOCTEH.

Teopema o Tpex nepnenaukynspax.

DopMyJIbl MTOIIAN TTOBEPXHOCTH U 06HEMa TTPH3MBL.

DopMyJIbl MITOMAAN TTIOBEPXHOCTH U 06beMa MTHPAMHUIBL.

DopMyJibl MIOIMAN TTIOBEPXHOCTH H 06beMa LIUITHHIpA.

DopMmyJIBI MIIOIAAN TOBEPXHOCTH U 00beMa KOHYyca.

®opmynbl 0ObemMa 1mapa.

DopmyJibl I0IMAAN CHEPHI.

Paszgen 3. OcHOBHbBIE YMEHHSI H HABBIKH

DK3aMeHYIOLIUHACS T0/KEH yMETh:

» IlpousBomuTs apudmMeTHIecKre NeiiCTBUS HA YHCIAMH, 3aJaHHBIMH B BH/IE
OOBIKHOBEHHBIX H JIECATHYHBIX Ipobeil; ¢ TpeByeMoil TOUHOCTHIO OKpYTJISATh
AaHHBIC YHCJIa U PE3YJIbTAThI BEIYUCIIEHUH; ITOJIb30BATHCS KaTbKYISTOPAMU
WJTA TaONMULIAMH JUTSI BBIYUCIEHUH.

« IlpoBomuTh TOXKIECTBEHHBIE MPEOOPA3OBAHMS MHOTOUYJIEHOB, apobeit,
COIEpXKAIMX  TIEPEMEHHbIC,  BBIPAXKEHUH, COJEP)KALIUX  CTEleHHbIE,
MOKa3aTebHbIe, JOrapu(pMUIecKre H TPUTOHOMETPpUUYEeCKHEe (PyHKIINH.

« Crpouts rpaduky JHMHEHHON, KBaAPATHYHON, CTEMEHHOMN, MOKa3aTe bHOIl,
norapu()MHUIECKOH M TPHTOHOMETPUUECKHX (hyHKIIHH.

« Pemrars ypaBHeHns u HepaBeHCTBa MEPBOI M BTOPO CTEIIeHH, ypaBHEHHUS 1
HEPABEHCTBA, NPUBOASAIIMECS K HHMM; pellaTh CHUCTEMbl YpaBHEHHH W
HEPAaBEHCTB TEPBOM M BTOPOH cTeneHW W mpuBoasumecs k HUM. Ciofa, B
HaCTHOCTH,  OTHOCATCS  MPOCTEHIIME  ypaBHEHWS W  HEPaBEeHCTBa,
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CONEpXKalllie  CTENeHHble,  MOKa3aTeNlbHble,  JIOrapupMHUUYecKue  u
TPUTOHOMETPpUYECKHe (HYHKLIMH.

- Pemrats 3amaun Ha cocTaBene ypaBHeHHIT U cHCTeM YPaBHEHHUIA.

« I3obpaxars reomerpuyeckue (Gurypel  Ha deprexe M IPOM3BOMHTEH
MPOCTENIINE MOCTPOEHHS Ha TJIOCKOCTH.

« Hcrome3oBate  reomerpuyeckue MPEJCTABIEHUs  TIPU  pEeLIeHUH
anredpanyeckux 3azad, a MeTO/bI anredpbl U TPUTOHOMETPHH — TIPH
PELICHUN reOMeTPUYECKUX 3a/1ay.

o IlpoBoauTh Ha mmmockocTH OrepalMy Hal BEKTOpaMH (ClIOkKeHHe WU
BBITHTAHHE BEKTOPOB, YMHOXXCHHME BEKTOpa Ha YMCIO) M MMOJb30BATHCS
CBOWCTBAMM 3THX OTEPALIHH.

» Ilomb30BaThesl MOHSTHEM TMPOH3BOAHOIM Npyu HUCClIeOBaHUU (YHKLIMNH Ha
BO3pacTaHue (yObIBaHME), HA SKCTPEMYMBI H MpPH MOCTPOEHUH TpauKOB
(byHKIHI.
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