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IlosicHuTeNbHAS 3alIHCKA

Pabouas mnporpamma mo anrebpe W HayajgaM MaTE€MaTUYECKOro aHalIHu3a
npoduiabHOrO ypoBHSL st 11 Kilacca cocTaBieHa B COOTBETCTBUU C TPeOOBaHUSIMU
benepaabHOrO KOMITOHEHTa rocyJapCTBEHHbIX o0Opa3oBaTeNIbHbIX
CTaHJapPTOB HA4yaJIbHOTO OOIET0, OCHOBHOTO OOIIET0 U CPEeIHEro o0IIero oopa3oBaHusl,
OCHOBHOU 00pa3oBaTeIbHOM IporpamMmbl cpeHero oomiero oopazosanus MBOY «COIIl
Ne2y», mnporpammbl 0011€00pa30BaTeNbHBIX YUPEKICHUI 10 anreOpe W Hayajgam
MaremaTtudeckoro ananusa, 10-11 knaccel (aBTopsl FO.M. Konsarun, M.B. TkadeBa u nip.)
cOopHHKa mporpamm o61ieodpazoBarenbHbix yupexaenuil. Coct. T.A. BypmucrpoBa —
M.: IIpocsemenne, 2010 rox.

[Iporpamma obecrieueHa y4eOHHUKOM Juis 0OIe00pa30BaTENbHBIX YUPEKACHUM
«AnreOpa ¥ Hayajia MaTeMaTH4eckoro aHanuza, 11 kmacce» (6a3.u npod.yp.). ABTOpSHI:
IOM. Konsrun, M.B. TkauéBa, H.E. ®&mopoa, M.MU. IllaGynun. Mocksa,
«ITpocBemenuey, 2020 r.

JlanHasi mporpaMMa KOHKPETU3UPYET COoAepKaHue CTaHaapTa, NaéT pacnpeesieHue
y4eOHBIX 4acoB MO pazjesiaM Kypca, MOCIeI0BaTeIbHOCTh U3YUYEHUS TEM M Pa3/ieioB C
y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUarouXCsl.

B cooTrBercTBUM C y4yeOHBIM IUTAHOM, KaJleHAApHBIM Y4YeOHBIM TpadukoM U
pacriicanreM y4ueOHbIX 3aHATUH Ha 2022/2023 yueOHBIN Toj HAa U3yYCHHE alreOpbl U
Hayvajl MaTeMaThudeckoro aHanu3a B 11 a kinacce orBoautcs 4 yaca B Hezento, 136 yacoB B
TO/I.

B 2022-2023 yueGHOM roay mnpeaMeT u3y4yaeTcs Ha NpoduiIbHOM ypoBHE. B
npodUILHOM Kypce anreOpbl U Haya MaTEeMaTHYEeCKOTO aHaim3a
CUCTEMATH3UPYIOTCS CBEICHHS O UHCaX, (OPMUPYIOTCS MPEACTABICHHUS O PACIIUPEHUN
YHCIIOBBIX MHOXKECTB OT HATYPaJIbHBIX J0 KOMILJIEKCHBIX, COBEPUICHCTBYIOTCSI TEXHUKHU
BBIUMCIICHUHM; TEXHUKH alreOpandeckux MnpeoOpa3oBaHUM, pelIeHUsI YpaBHEHUI,
HEPaBEHCTB, CHCTEM; CHCTEMATH3UPYIOTCS U PACHIMPSIOTCS CBEACHHUS O (DYHKIMSIX,
rpauyecKux yMEHHSX; MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU MJIESIMU U METOJAMU
MaTEeMaTHYeCKOro aHaiu3a B o0ObeMe, MO3BOJISIIONIEM HCCIeI0BaTh 3JIEMEHTapHbIE
(GYHKIIMU U peliath NpocTeiiue reoMeTpuiyeckue, Gu3nieckue U Jpyrue MpHUKIaJIHbIe
3a/1auu; pa3BHUBAIOTCS Mpe/ICTaBIICHUS 0 BEPOSITHOCTHO-CTATUCTUIECKUX
3aKOHOMEPHOCTSIX B OKPYXKAIOIIEM MHpE.

Conepxanne y4eOHOro nmpeamera
IToBTOpPEHUE
Breipaskenuss u mpeoOpa3oBaHHs BBIpAXKCHHH. YpaBHEHUsS W HepaBeHCTBA. CHCTEMBI
ypaBHeHUH DYyHKIMHU U UX CBOWCTBA
Bxoanas nmarHoctuveckasi KOHTPoJbHas padora 3a kype 10 kiacca
OcHogHble 8U0bl YUeOHOU 0esmelbHOCU:
BeimonuaTe npeoOpa3oBaHus BeIpaxkeHHi. [[puMeHsATh MOTydeHHbIE 3HAHUS M YMEHUS
pu peLIeHUn MIPUMEPOB u 3a/1ad4. Pemats UppallMOHANIbHBIE,
MOKa3aTeabHbIe, JOTapU(PMUIECKHE, TPUTOHOMETPUUYECKUE YpPaBHEHHS U HEPaBEHCTBA.
IIpuMeHATh pa3au4HbIE CBOMCTBA PEILICHUS CUCTEM YPABHEHUM.
I'masa 1. Tpuronomerpuuyeckue pyHKIUH



OO6nacTe ompeleneHuss M MHOKECTBO 3HAYEHHM TPUTOHOMETPUUYECKHUX (DYHKLHUM.
YeTHOCTh, HEYETHOCTh, MEPUOJAUYHOCTh TPUTOHOMETpUUYECKUX (yHKIUH. CBoiicTBa
¢GyHknum y = oS x u e€ rpaduk. CoiicTBa ¢pyHKIuM Yy = Sinx u e€ rpaduk. CBoiicTBa
byukuum y = tg x u e€ rpadux. O6paTHbIe TPUTOHOMETPUUYECKUE PYHKIIUU.
KounrtpoJsbHas padora Nel mo reme "Tpuronomerpuyeckue pyHkuuu'

OcHogHbie 8u0bl Y4eOHOU 0esIMeNbHOCMIL:

N3yyars cBoiicTBa TpuroHomerpuueckux GyHkuuid. [lo rpadukam ¢pyHKIuil onuceBaTh
UX CBOICTBa (MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTh, HEYETHOCTh, IEPUOAUYHOCTD).
[IpuBoauTh mpumepsl GyHKIUH, 00JafaroNIuX 3aJaHHBIMH CBoiicTBaMu. [IpuMmeHsTH
CBOICTBAa TPUTOHOMETPUYECKUX (GYHKUUN MpU pEIICHUH YpaBHEHUM WU HEPaBEHCTB.
PacrioznaBath rpagukd  TPUTOHOMETPUYECKMX  (QYHKIUH, Tpaduku OOpaTHBIX
TpUroHoMeTpuueckux ¢GyHkuuid. CTpouTh rpa@UKd TPUTOHOMETPUYECKUX (DYHKLIUM,
MCIIOJIb3Ysl pa3jnyHble NMPUEMBI MOCTpoeHus rpadukoB. PemaTe 3a1aun Ha HAXOXKIECHUE
oOnacTu oOIpeneseHUus] U MHOKECTBa 3HAYEHUH CIOXHBIX GQyHKUuH. [IpumensaTs u
JIOKa3bIBaTh CBOICTBAa OOpaTHBIX TPUTOHOMETPUUECKUX (QYHKUMN. BBIMOTHATH
npeobpazoBaHus TPaPUKOB JIEMEHTAPHBIX (PyHKIIHM.

I'nasa I1. Ilpon3BoaHas u €€ reoMeTpUYeCKH CMBbICJI

[Ipenen nmocnenoBatenbHocTU. HempepbiBHOCTh hyHKIMU. OnpesneneHrue Nporu3BOAHOM.
[IpaBuno muddepenuurpoBanus. I[IpousBonHas creneHHol QyHkuU. IIpon3BoaHbIE
dJIeMEHTapHBIX QYHKIUH. ['eOMeTpUUYECKHUIl CMBICI TPOU3BOTHOM.

KonTpoabHas padora Ne2 mo teme "IIpon3Bognasi u e€ reomerpudeckuii cMbica'"
OcHogHbie 8UObl Y4eOHOU 0esIMeNbHOCMIL:

[IpyBOANTH MpUMEPBI MOHOTOHHOM YMCIOBOM IOCJIEOBATEIBHOCTH, UMEIOLIEH IIPEIe.
Boruncisate IIpeenbl IIOCJIEZIOBATEILHOCTEM. BbIsCHATS, ABJIAETCS Y
HOCJIEeI0BATEeNbHOCTh  cxojdmenicsa. [lpuBoauTh mnpuMepsl (QYHKUMH, SBISIOLUXCA
HENPEPBIBHBIMU, UMEIOIIUX BEPTUKAIBHYIO, TOPU3OHTAIBHYK) aCUMITOTY. 3aIllUChIBaTh
ypaBHEHHUE Ka)KJON U3 aCUMIITOT. YMETb 0 rpaduKy GyHKIMU ONPEAEIATh IPOMEKYTKU
HENPEPBIBHOCTY M TOYKM pas3pbiBa, €CIM TakKWe HMEKTCA. YMETh JOKa3blBaTh
HenpepbIBHOCTh (yHKIMKU. HaxoauTe yrioBod KOA(Q@HUIMEHT KacaTelbHOM K rpaduky
(GyHKIMU B 337]aHHOM Touke. HaXxouTh MTHOBEHHYIO CKOPOCTh ABHKEHHSI MaTepUaIbHON
TOYKHU. AHaNM3MpoBaTh IOBeJIeHHE (QYHKIMM Ha PA3IMYHBIX YYacTKax oO0aacTu
OIIpe/ieJIeHUsl, CPAaBHUBATh CKOpPOCTU Bo3pacTaHus (yObiBanus) (Qynkuui. Haxomutsb
MIPOU3BOIHBIE 3JIeMEHTapHbIX (PyHKIMI. Haxo1uTh Npon3BOIHBIE CYyMMBI, IPOU3BEACHUS
Y YaCTHOTO JBYX (YHKIWH, MPOU3BOAHYI0 ciiokHOH (yHKImu Y = f(kx+b). O0bscHaATE 1
WUIIOCTPUPOBATh IIOHATHE TpEleNa IOCIeNOBaTeNbHOCTH. [IpuBOAMTH IHpPUMEPHI
IIOCJIEIOBATENIBHOCTEN, MMEIONMX IMpeles] M He umeronmx npenena, [lonas3oBaTbes
TEOPEMOU O MpeJee MOHOTOHHOW OTIPAaHWYEHHOW IOCJIE€NOBATEIBLHOCTH. BBIBOAUTH
(dopMyBl JUIMHBI OKPYKHOCTH W Iuiomanu Kpyra. OOBSICHUTH U WIUTIOCTPUPOBATH
noHaTue npenena QyHkuuu B Touke. [IpuBoauTh mpumepsl (YHKIMHA, HE HMEIOLINX
mpeesa B HEKOTOpoi Touke. Beraucnsate npenensl GyHKIUH. AHaTU3UpOBaTh TIOBEICHUE
GyHKIMIA Ha pa3IMyYHBIX YydacTKax oOnacTu omnpeneneHus. HaxoauTh acHMNOTOTHI
Boruaucnsars npupamenue GyHkiun B Touke. COCTaBISATH M HCCIEAOBATH Pa3HOCTHOE
oTHowmreHue. HaxomuTe mpenen pa3HOCTHOTO OTHOLICHUSA. BbIYUCIATH 3HaYeHUE
MPOU3BOIHON (GYHKIIMU B To4Ke (1o ompezaeneHnto). Haxomutes yrimoBoit ko3pduimeHT
KacarenpHOW K Tpaduky GyHKIMH B TOYKE C 3aJaHHOW aOCIHCCOW. 3ammMchiBaTh
ypaBHEHHE KacaTenpHOW K rpaduky ¢GyHKIUM, 3amaHHOW B Touke. Haxomauthb



MIPOU3BOJHYIO CIOXHOW (QyHKUMH, oOpatHOM ¢yHKUuU. I[IpumeHsTs nOHATHE
MIPOU3BOIHOM MpHU PEIICHUH 3a/1a4.

I'masa I1I. IIpuMeHeHue NPOU3BOAHOM K HCCAEAOBAHUIO (PyHKIMI

Bo3pactanue wu yObiBaHue (¢QyHKUMU. Okctpemymbl (¢QyHkuuu. HaunOonbimiee u
HauMeHblIee 3HayeHus: pyHkuuu. [Ipon3BogHas BTOporo nopsiaka, BEIIYKIOCTh U TOUKU
neperuda. [locrpoenue rpa@ukoB QPyHKITUH.

KourposbHnas padora Ne3 mo teme "IlpumeHeHne NMpoM3BOAHON K HCCJIETOBAHUIO
byakumn"

OcHogHbie 8u0bl Y4eOHOU 0esIMeNbHOCMIL:

Haxonute BTOpYIO NMPOM3BOIHYIO U YCKOPEHHE MPOLECCA, ONUCHIBAEMOIO C MOMOILIBIO
dbopmynbl. Haxoauth mpoMeKyTKH Bo3pacTaHus U yObIBaHUS GyHKIMU. Jl0Ka3bIBaTh, 4YTO
3amanHas PyHKIMA Bo3pacTaeT (yObIBaeT) Ha yKa3aHHOM MpoMexyTke. Haxonuth Touku
MUHUMyMa U Makcumyma (yHkuuud. HaxoauTe HamOonblliee M HaUMEHbIIEe 3HAYEHUs
¢byHkuuu Ha otpe3ke. HaxoauTp HamOombllee M HavMEHblee 3HAYEHUS (QYHKIUU.
NccnenoBath (yHKLMIO ¢ TOMOUIBIO MPOU3BOAHON M cTpouth €€ rpaduk. [IpumeHars
MIPOM3BOJIHYIO IIPU PEIIEHUH TEKCTOBBIX, FTEOMETPUUECKHX, (PU3UUECKUX U APYTUX 33/]a4.
I'nasa IV. IlepBooOpa3Hasi u HHTErpa

[lepBooOpa3nas. [lpaBuna HaxoxzaeHus mnepBooOpa3HbIX. [lnomaab KpUBOIMHEHHON
Tpaneuuu. MHTErpan u ero BbIYMCIIEeHUE. Bbruncnenue miomaneit Guryp ¢ mOMOIIbIO
uHTerpajioB. [IpumeHeHne HHTETpasioB Ui pelieHns (PU3NYecKuX 3a1ad.

KonTpoabsHas padora Ned4 no teme "IlepBooOpa3sHasi u uaTerpasa"

OcHogHbie 8UObl Y4eOHOU 0esIMeNbHOCMIL:

Brruucasate npubmmk€HHOE 3HAUYCHHE IUIOMIAJAM KPUBOJMHEHHOW Tpaneunu. Haxoauts
nepBooOpasupie  QyHKIMI: Yy =XP, raep € R,y=sinx,y=cosX,y=tgX. Haxoaurs
nepBoobpasubie  Qynkimit: f (X)  +g (X), kf (X) wuf(kx+b). Beruucaars miomanu
KPUBOJMHEHHON Tpamenuu ¢ mnomolibio (opmynsl Herotona-JleiOnuma. HaxoauTs
npuOIMKEHHBIE 3HaUYEHUSI UHTETPAJIOB. BHIYHMCIATE TUIOIIAAb KPUBOJIUHEHHOM Tpanenuu
C IOMOILIbIO UHTErpaIa.

I'naBa V. KomOunaropuka

[IpaBuno npousBenenus. Pazmemenus c nopropenusimMu. [lepectanoku. Pazmenienns 6e3
noTopenuii. Coueranus 6e3 nopTopeHuit 1 Ounom HeroToHa.

KourposbHas padora Ne5 mo reme "KomOunnaropuka"

OcHogHble 8UObl YUeOHOU 0esmelbHOCU:

[IpuMeHsTH IpU pellIeHnH 3a1a4 METO, MaTEMaTUYECKOW UHIYKIMH. [[puMeHsaTh
MPaBUIIO IPOU3BEACHUS MPHU BbIBO/E (hOpMYJIbI UKciia epectanoBoK. Co3naBath
MaTeMaTUYECKUE MOJIENH TSl pelieHIs] KOMOMHATOPHBIX 3a7a4 ¢ TTOMOIIBIO MOACYETa
4yyCia pa3MELICHNM, NEPECTAaHOBOK U coueTaHu. HaxoauTh 4nCIIo epecTaHOBOK C
noBTopeHusiMu. [lpumensts popmyiy bunoma Hetorona. [lpu Bo3Benennn 6nHoMa B
HaTYpaJIbHYIO CTENEHb HAXOUTh OMHOMHUANbHbIE KO (UIIUEHTHI PU TTOMOIIU
TpeyroyibHUKa Ilackans.

I'maa VI. DiiemeHTHI TEOPpUM BEPOSITHOCTEH

BepostHocte  coObiTus. CrioskeHHE — BEpOSATHOCTEH.  YCIOBHAash  BEpPOSITHOCTb.
HezaBucumocts coObITHi. BeposSTHOCTh mNpou3BeNeHUS HE3aBUCHUMBIX  COOBITH.
®opmyna beprymm.

KonTpoabHnas padora Ne6 no teme "JieMeHTHI TeOPUH BepOATHOCTE "

OcHognbie 8uobl y4eOHOU 0esImenbHOCMU:



[IpyBoaANUTh NpUMEpBI CIyYalHBIX, JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH. 3HATh
ONpeZieIEeHUe CYMMBl M TPOU3BENEHUS COOBITUH. 3HATH OIpENEICHUE BEPOSTHOCTH
COOBITHS B KJIACCHUYECKOM NMOHUMaHUU. [IpUBOIUTH MpUMEpPHI HECOBMECTHBIX COOBITHI.
HaxoauThe BepOATHOCTh CYMMbI HECOBMECTHBIX COOBITUI. HaxoauTh BEpOSTHOCTD CyMMBI
MIPOU3BOJIbHBIX cOObITHI. VIMeTh mpencraBieHue 00 YCIOBHOM BEPOSATHOCTH COOBITHH.
3HaTh CTPOroe ONpEJIEeIeHHE HE3aBUCUMOCTU ABYX COOBITHHA. MIMeTh mpencTaBieHUE O
HE3aBUCUMOCTU COOBITUH M HAXOAUTh BEPOSTHOCTH COBMECTHOIO HACTYIUICHUS TaKUX
COOBITUNA. BBIYMCIATE BEPOSATHOCTH MOJYYEHHUS KOHKPETHOTO YHCIa YCIEXOB B
ucnbeITaHuax beprymm.

I'masa VII. KommiiekcHbie yuciaa

Onpenenenre KOMIUIEKCHBIX yucesl. CloXeHHWE W YMHOKEHHE KOMIUIEKCHBIX YHCE].
KomrnekcHo conpsizkeHHbIe uncna. Moayab KOMIIEKCHOTO yucia. Onepanyy BBIYUTaHUS
u JIeTICHUSL. ['eomeTrpuueckast MHTepIIpeTaIus KOMIUIEKCHOTO qucla.
Tpuronomerpuueckass (opma KOMIUIEKCHOIO 4YHCla. YMHOXKEHHE U JIeJIeHUe
KOMILUIEKCHBIX YHCEJ, 3alHCaHHBIX B TpUTOHOMeTpuueckor dopme. Dopmyna Myaspa.
KBaapaTHOoe ypaBHEHHE C KOMIUJIEKCHBIM HEM3BECTHBIM.

KounrpoJsbHas padora Ne7 mo reme "KommiekcHsbie unciia'

OcHogHbie 8UObl Y4eOHOU 0esTMenNbHOCMIL:

BbINOMHATE  BBIYMCIEHUS C€ KOMIUIEKCHBIMU YHMCIIAMHU: CJIOXKEHHE, BBIYMTAHUE,
yMHOXeHue, neneHue. M300pakaTh KOMIUIEKCHbIE YHC/a Ha KOMILJIEKCHOM MJIOCKOCTH.
WNHTtepripeTnpoBaTh Ha KOMIUIEKCHOW IJIOCKOCTH CIIO)KEHUE U BIYUTAHUE KOMILJIEKCHBIX
yucesl. Haxoaute KOpHU KBaIpaTHBIX YPaBHEHUH ¢ 1eHCTBUTENbHBIMU KO3 (QULIMEHTAMHU.
[IpumeHsTh pa3nuuHble (OPMBI 3aMUCH KOMIUIEKCHBIX YHCEN: alreOpanvyeckyro u
TPUTOHOMETPUYECKYIO. BBINONHATH AEHCTBUS C KOMIUIEKCHBIMU YMCIIAMH: CIIOKEHHUE,
BbIUWTaHUE, YMHOXKEHUE, JeJIeHNe, BEIOUpasi MOAXO0IAITY 0 (JOpPMY 3alHCH KOMILIEKCHBIX
grces. QopMyJIUpOBaTh OCHOBHYIO TEOPEMY alITreOphl.

I'naBa VIII. YpaBHeHUS U HEPABEHCTBA C IBYMH NEPeMEHHBIMU

JIunelinble ypaBHEHUS 1 HEPABEHCTBA C IBYMs IepeMeHHbIMU. HenrnHeitnple ypaBHEHUS U
HEPaBEHCTBA C JIByMsI IEPEMEHHBIMH. Y PABHEHHS U HEPABEHCTBA C ABYMS IEPEMEHHBIMU,
coZiepKaliie napameTpsbl.

KonTpoabHass paGora Ne§ mo Teme 'YpaBHeHHSsI M HepaBeHCTBA C JABYMS
nepeMeHHbIMH"'

OcHogHble 8U0bl YueOHOU 0esmelbHOCU:

N300paxkaTh Ha KOOPIAMHATHOW IIJIOCKOCTH MHOKECTBAa pEIICHUW ypaBHEHUH U
HEPABEHCTB C JIBYMsI MIEPEMEHHBIMH U UX cUCTeM. HaxoauTh mpuOIMKeHHBIE pelieHus
YpaBHEHH ¥ HX CHUCTEM, HCHOJb3ys Tpadudeckuit meron. Pemath ypaBHeHUs,
HEpaBEHCTBA M CUCTEMBl C MPHUMEHEHHUEM TIpaduyecKuX NpeACTaBICHHUM, CBOICTB
GyHKIUH, TPOU3BOTHOM.

HTorosoe nopropenne Kypca ajaredpbl 1 Ha4aJ MaTeMaTHYeCKOI0 aHAJIN3a
[IpuMeHsTh MONy4YEHHbIE 3HAHUS, YMEHHS U HaBBIKM NPU BHIIIOJIHEHUU 3aJaHHUIl Ha
BBIUKCIICHUE U TipeoOpazoBanue. [[puMeHsTh oydYeHHbIC 3HAHUSI, YMEHHSI U HABBIKH MTPU
pELIEHUN Pa3IUYHbIX ypaBHEHUU. [IpUMEHATh MoJlydyeHHbIE 3HAHUSI, YMEHHSI U HABBIKU
[P PELIEHUU pPa3JIUYHbIX HEPAaBEHCTB. lIpUMEHATH MOJydYEHHBIE 3HAHUS, YMEHHUS U
HaBBIKHU NP PEIICHUH PA3IHYHBIX CUCTEM YpaBHEHUI U HEpaBeHCTB. Pemiars pa3nuunbie
TEKCTOBBIE 3a1auu. [ [pUMEHSTH OTyYEHHBIE 3HAHUSI, YMEHUS U HABBIKU MPU IOCTPOCHUH



rpajpukoB ¢yHkuuid. I[IpuMeHsATH MONy4YeHHBbIE 3HAHUS, YMEHHMS W HABBIKU IpU
BBITTOJIHCHUH 3aJJaHHH, aHAJIOTHYHEIX 3amanusM EID.
®opMbI OPra”Hu3anuy y4eOHbIX 3aHATHH

— YPOK-IIPAKTHUKYM;

— YPOK-JIEKIIUS;

— YPOK-KOHCYJIbTALIMS;

— YpOK-CEMHHap;

— YPOK-HCCIIEIOBAaHHUE.

IInanupyemble npeaMeTHbIE pe3yJbTAaThl OCBOEHHS aJre0pbl 1 HAYAJ
MaTeMaTH4YecKoro anajausa B 11 kiacce Ha NpopuJIBLHOM YPOBHE

Y4yeHuk 101KeH 3HATD:
— CBOWCTBA TPUTOHOMETPHUSCKHUX (QYHKIUH (MOHOTOHHOCTh, OTPAHHYEHHOCTD,
YETHOCTh, HEYETHOCTD, IEPUOTUIHOCTD);
— CBOWMCTBa OOPATHBIX TPUTOHOMETPUICCKUX (PYHKIIHIA,
— TIOHSTHE TIpeielia MOCae0BaTEIbHOCTH;
— TIOHATHE HEMPEPBIBHOCTH (PYHKITHH, IIOHATUEC ACHMIITOTHI, YTIIOBOTO KO3 duimeHTa
KacaTeJIbHOU K rpaduKy GyHKIIUU B 33JJaHHOW TOYKE;,
— TIOHATHE MTHOBEHHOW CKOPOCTH JIBMKCHHS MaTePUATBHON TOYKH;
— TIOHSITHE TTPOU3BOIHOM;
— (opMyJIBI TPOU3BOIHBIX AIEMEHTAPHBIX (PYHKITNIA;
— (GOpMYJIBI AJIMHBI OKPYKHOCTHU U TIOIIAN KPYTa;
— TIOHATHE TIpefiesia PYHKIIUN B TOUKE,
— (opmysl IepBOOOpPa3HBIX QYHKIMI: Yy =Xp, rae p € R,y =sin X,y =C0S X, y = tg
X,
— ¢dopmynbl nepBooOpasHbix pyHknwi: f(x) + g (x), kf (x) u f (kx+b);
— ¢dopmyny Herotona-JleliOnuIa 1yist HaXO0XKASHUS TUIOIAAN KPUBOJTMHEHHON
Tparneluu;
— dopmyny 6uHoma HeroToHa;
— ompeJeieHue CyMMBI M TIPOU3BEICHUS COOBITHIA;
— ompeJielIeHUEe BEPOSTHOCTH COOBITHS B KJIACCUICCKOM ITOHUMAHUH;
— TIpeacTaBiIcHUE 00 YCIOBHOW BEPOSITHOCTH;
— CTpOroe OIpe/eeHNe HE3aBUCUMOCTH JIBYX COOBITHIA;
— TPEICTaBJICHUE O HE3aBUCUMOCTH COOBITHIA;
— pa3iauvHbIC POPMBI 3aIMUCH KOMIUICKCHBIX YHCEIT: allreOpandecKyro u
TPUTOHOMETPUYECKYIO;
— CBOWCTBA KOMIUIEKCHO COMPSHKEHHBIX YHCEIT;
— OCHOBHYIO T€OPEMY areOpHhI.

Y4eHuK 10/1KEeH yMeThb:
— 1o rpadgukam (QyHKIUH OMUCHIBATH X CBOMCTBA,
— MPUBOJUTH MPUMEPHI (PyHKIMH, 00J1a1aI0MNX 3aJaHHBIMU CBOWCTBAMU;
— MPUMEHSATH CBONCTBA TPUTOHOMETPUUYECKUX (DYHKIMH MPH PEIICHNN YPaBHEHHUH U
HEPaBEHCTB;



— pacro3HaBaTh rpaQuKyu TPUTOHOMETPUUECKUX (PYHKIMM, rpaguKu oOpaTHBIX
TPUTOHOMETPUUECKUX (DYHKIIMIA;

— CTPOUTH TpaMKU TPUTOHOMETPUUYECKUX (PYHKIUI, UCTIONB3YS pa3INYHbIE TPUEMBI
MOCTPOEHUS TPaUKOB;

— peulaTh 3aJja4ud Ha HaXO0XJAEHUE 00JIaCTH ONpee/ICHUsI U MHOKECTBA 3HAUEHUN
CIIOKHBIX (PYHKIUI;

— BBINOJHATH IPEe0Opa30BaHUs rPaPUKOB AIEMEHTAPHBIX QYHKIUH.

— NPUBOJUTH NPUMEPHI (PYHKIMMA, SABIISIOMIUXCS HENPEPHIBHBIMU, UMEIOLIUX
BEPTUKAJIbHYIO0, TOPU30HTAIBHYIO aCUMITOTY;

— 3aMUChIBaTh YpaBHEHUE KAXKIOW U3 aCUMIITOT;

— yMeTb 110 rpaduKy GyHKIUU ONPENeNATh MPOMEKYTKH HEMPEPHIBHOCTU U TOUKH
pa3pbiBa, €CIIU TaKUe UMEIOTCS;

— aHaAJIM3UPOBATh MOBEACHHUE (PYHKIMI HA pa3IUYHbIX y4acTKax 00JacTu
orpezeNeHus;

— CpaBHMBATh CKOPOCTH Bo3pacTaHus (yObIBaHUA) QYyHKUUT;

— HaXOJWUTb NMPOU3BOAHBIE CYMMBbI, IPOU3BEICHUS U YACTHOTO JIBYX (PYHKIIHIA,
pOM3BOIHYIO ciokHOU (yHKIiwu Y = f(kx+b);

— NPUBOJUTH NpUMEPHI PYHKIIMIA, HE UMEIOLIUX Mpeesia B HEKOTOPOH TOUKE;

— BBIYUCIATH Npeesbl QyHKIUH;

— aHaAJIM3MPOBATh MOBEACHUE (PYHKIIMI HA pAa3TUYHbIX yYacTKax 00JacTu
OIIpeIeNIeHNUS;

— HaxOJUTh aCUMITOTHI;

— BBIYMCIIATH 3HAUEHUE MPOU3BOJHON (DYHKIIMH B TOUKE (IO ONPEAETICHUIO);

— HaxoJUTh yII0BOM K03(h(pULMeHT KacaTeabHON K rpaduKy QyHKLHU B TOUKE C
3aJJaHHOM a0CIMCCOM;

— 3alMChIBaTh YpaBHEHUE KacaTeJIbHOM K rpaduky GyHKIMH, 3aJJaHHOH B TOUKE;
— HaxOJUTb NPOU3BOJHYIO CIOXKHON (PYHKIMU, 0OpaTHON PyHKIMY;

— HaxoJUTh BTOPYIO IPOM3BOJIHYIO U YCKOPEHUE MPOLIecca, OUCHIBAEMOTO €
HOMOILBIO (hOPMYJIBI;

— HaxOJUTbh IPOMEXYTKU BO3pACTAHUS U YOBbIBaHUS (DYHKIIUH;

— HaxOJHUTh TOYKM MUHUMYMa U MakCUMyMa (yHKIIHH;

— HaxoJUTh HauOoJblllee U HAaUMEHbIIIee 3HaYeHUsT (PYyHKIUH;

— HccIeoBaTh (PYHKUIHUIO C TIOMOIIBIO TPOU3BOAHOM U CTPOUTH €€ rpaduk;

— MPUMEHATDH IPOU3BOHYIO IPU PELICHUH TEKCTOBBIX, FEOMETPUUECKHUX, PU3UUECKIX
U IpYTHX 337a4;

— BBIYMCIATH IUIONIAAb KPUBOJIMHEHHON Tpaneyuy ¢ IOMOILbIO HHTETpaa;

— TP BO3BEIEHUU OMHOMA B HATYPaJIbHYIO CTENICHb HAXOIUTh OMHOMHUAIbHbIE
KOA(PPUITMEHTHI IPU TTOMOIIN TPEYTOJIbHUKA TTaCKaJIS,

— pemath KOMOMHATOPHBIE 33/1a4H, CBOSIINECS K TOJCUETY YUCIIa COYETAHUH C
IIOBTOPEHUSIMU;

— co3JaBaTh MaTeMaTHYECKUE MOJICNIN JJIsl PEeLIeHUsI KOMOMHATOPHBIX 3a/1a4;

— C IIOMOIIBIO MOJACYETA YUCIIa pa3MELIEHH, ePECTaHOBOK U COYETAHUN ITPUBOIUTH
MIPUMEPHI CIIyYalHbIX, JOCTOBEPHBIX M HEBO3MOYKHBIX COOBITHIA;

— MPUBOJUTH MPUMEPHI HECOBMECTHBIX COOBITHI;



— HaxXoIuThb BEPOATHOCTH CYMMbI HCCOBMCCTHBIX COOBITHH U CYMMBI ITPONU3BOJIbHBIX

COOBITHI;

— HaxXoIuThb BECPOATHOCTH COBMCCTHOTO HACTYIIJICHUA HEC3aBUCHUMBbBIX CO6BITI/II71;
— BBIYUCIIATH BCPOATHOCTD IMOJTYUCHUA KOHKPETHOTO YKMCJIa YCIICXO0B B UCIIBITAHUAX

bepnyinu;

— n300pakaTh KOMIUIEKCHBIE YHCIIa TOUKAMH Ha KOMILJIEKCHOM IJIOCKOCTH;
— MHTEPIPETUPOBATH HA KOMIJIEKCHOW INTIOCKOCTHU CJIOKEHHUE U BBIYUTAHUE
KOMIUIEKCHBIX YUCEN;
— HaXOJWUTb KOPHU KBAJIPATHBIX YPaBHEHUH C IEHCTBUTEIbHBIMU KO3 (PULIMEHTaMU;
— BBIIOJIHATH JCUCTBHSI C KOMIUIEKCHBIMU YUCJIaMU: CJI0KEHHE, BBIUNTAHUE,
YMHOKEHUE, JIeJICHUE, BRIOUpPasi MOAXOASIYI0 (POpMY 3alMrcH KOMIJIEKCHBIX YUCET,;
— n300pakaTh HA KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHUHN U
HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM;
— HAaXOAWUTb NMPUOIMKEHHBIE PEIICHUS] YPaBHEHUH U UX CUCTEM, UCTIOIb3YS
rpaduyueckuii MeTox;
— peuaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMbI C IPUMEHEHUEM TpadUyECcKux
NpeJICTaBICHUHN, CBOMCTB (PYHKIIUH, TPOU3BOIHOM.
KasiengapHo-TeMaTH4ecKoe IVIAHUPOBAHHE

Jara Tema Jlomaninee 3aianue
Ne IV1aH | pakr
IloBTOpEHUeE - S yacoB
1 Bripaxenus u npeoOpa3zoBanus BeipaxkeHuin | Ne685, 690, 708,
01.09 712
2 02.09 VpaBHEHHUS ¥ HEPABEHCTBA Ne794, 808, 814, 838
3 05.09 Cucremsl ypaBHeHUI Ne905, 888(1), 891(1), 913
4 06.09 DYHKIMHU U UX CBOICTBA Ne995(1), 997, 1011, 1031
5 08.09 BxoaHas quarsoctudeckas KOHTPOJIbHAsS Ne794, 844, 1033(1)
pabora 3a kypc 10 kmacca
Tpuronomerpuuyeckune pynkuum - 17 yacon
6 OO6acTh onpeeIeHHs] © MHOYKECTBO §1 Ne2(1,3,5), 5(1,3,5), 7(1,3)
09.09 3HAYCHUU TPUTOHOMETPUIECKUX (DYHKIIMNA
7 OO6acTh onpeesIeHHs] © MHOYKECTBO §1 Ne(5,6), 7(4-5)
12.09 3HAYCHUU TPUTOHOMETPUYECKUX (DYHKIIMN
8 YeTHOCTh, HEUYETHOCThD, MIEPUOTUIHOCTD §2 Ne12(1,3,5), 13(1,3,5)
13.09 TPUTOHOMETPUYECCKHUX (PYHKITHIT
9 YeTHOCTh, HEUETHOCTD, IEPUOUYHOCTD §2 Ne14(1,3,5),15(1,3)
15.09 TPUTOHOMETPUUECKUX (PYHKIIUN
10 16.09 YeTHOCTh, HEYETHOCTD, NEPHOANTHOCTD §2 Ne16 (1,3,5,7), 18(1,3)
' TPUTOHOMETPUUECKUX (PYHKIIUN
11 19.09 CaoiicTBa GpyHKIUH Y = COS X 1 €& rpadux §3 N229,31, 34(1,3,5)
12 | 20.09 CaoiicTBa GpyHKIUH Y = COS X U €& rpadux §3 Ne 34(2,4,6), 35(1,3)
13 22.09 CaoiicTBa GpyHKIUH Y = COS X H €& rpadux §3 Ne 39, 40
141 23.09 CaoiictBa GpyHKIUH Y = SiN X 1 €€ rpaduk §4 Ne52, 54, 56
15 26.09 CaoiictBa GpyHKIUH Y = SiN X 1 €€ rpaduk §4 Ne58(1,3), 60
16| 27.09 CaoiictBa GpyHKIUH Y = SiN X 1 €€ rpaduk §4 Ne62, 63, 71




171 29.09 CaoiicTBa QyHKIuH Y = tg X u e€ rpaduk §5 Ne76(1,3), 77(1,3) 78(1,3)
18 | 30.09 CaoiictBa ynkimuu Y = tg X u €€ rpaduk §5 Ne80, 82, 84
191 03.10 OOpaTHbIe TPUTOHOMETPUUECKHE (PYHKIIUU §6 Ne95, 98, 99
20| 04.10 OOGparHble TPUTOHOMETPUYECKUE PYHKIUH §6 Ne101, 109, 110
21 06.10 Ypok 0600menus u cucremarnzanuu 3Hanui | Ctp.45(Bompockr)
22 07.10 KonTtponsHas padota Nel mo Teme Crp.45 (IIpoBeps cebdst)
"Tpuronomerpudeckue GyHKuu"
IIpounsBoaHas u eé reomerpu4eckuii cmbica - 21 yaca. I'inasa 2.
23| 10.10 [Ipenen nmocnegoBaTebHOCTH §1 (MN.1-3)
241 11.10 IMpenen nocaen0BaTeIbHOCTH §1 N.4-5
251 13.10 [Ipenen mocienoBaTEILHOCTH §1 .6 N2136, 138
26 | 14.10 [penen yakmmum §2Nn.1-2
27 17.10 IMpenen Gpyukyn §2 N.3-4 Ne146
28 | 18.10 HenpepeiBHOCTE DYHKITHH §3M.1-2
29 | 20.10 OmnpeerieHre MPOU3BOTHOM 84(1)
30| 21.10 OmnpeereHne MPOU3BOTHOM 84(2)
31(31.10 IIpasuna quddepeHupoBaHms §5(1) N2163,164
32 (0111 I[NpaBuna quddepeHIUpoBaHNs §5 Ne165, 166(1,3)
33| 03.11 [TpaBwna quddepeHnupoBaHus §5(2) Ne167, 169, 173
34107.11 ITpou3BoaHas CTENEHHON (PyHKIMU §6 Ne179, 181, 182
351 08.11 [Ipou3BoHas CTETICHHON (DYHKIINN §6 N2186, 188, 191(1,3)
36 | 10.11 [Tpou3BOAHbIE 3JIEMEHTAPHBIX (HYHKIIUIA §7 Ne196, 198, 199
3711111 [Tpou3BOAHbIE 3JIEMEHTAPHBIX (QYHKIIUIA §7 N2200(1,3,5), 202, 204
38| 14.11 [Tpou3BOTHEIE 2IEMEHTAPHBIX (YHKIHII §7 N2205, 206, 209
391 15.11 ['eoMeTpuueckuii CMbICI TPOU3BOIHOM §8(1,2) Ne222(1,3,5), 224
40 17.11 ['eomeTpuyeckuii CMBICT TPOU3BOTHOM 88(3,4) Ne227(1,3,5,7),
Ne228(1,3)
411 18.11 ['eomeTpuyeckuii CMBICT TPOU3BOTHOM §8 Ne229(1,3), 232
42 1 21.11 VYpoxk 060011eHus 1 cucTeMaTH3anuy 3Hanmii | §1-8 Ne236, 237, 242
43 KontponbHas padorta Ne2 1o teme Crp. 101-102 «IIpoBepn
22.11 "IIpou3BoiHas U €€ TEOMETPUUCCKUM CMBICT" | ceOs»
IIpuMeHeHne MPOM3BOAHOM K HCcae10BaHNI0 GyHKUMH - 15 yacos. I'1aBa 3.
44 1 24.11 Bo3spacranue u yopiBaHue QyHKINUN §1 Ne267(1,3), 268(1,3)
451 25.11 Bospacranue u yobiBanue QyHKIUH §1 N2269, 270
46 2811 DKCTpeMyMbl QYHKIIHH §2 Ne275(1, 3, 5),
277(1,3,5,7)
47 | 29.11 DKCTPEeMYMBI PYHKIMH §2 N2276(1,3), 278(1,3,5,7)
48 01.12 HawubGonbiree 1 HauMeHbIIIee 3HAUCHUS §3 Ne281(M.3), 282, 283
GbyHKITMHN
49 02.12 Haubombiiee 1 HaUMEHEBIIIEe 3HAYEHNS §3 Ne284, 290, 291
GbyHKITIN
50 05.12 HaubOombiiee 1 HauMeHBbIIIee 3HAYESHUS §3 Ne292, 295
GbyHKITIN
51 06.12 ITpou3BoaHAs BTOPOTO TOPsiKa, BeIMyKiocTh | §4 Ne303, 304, 305

1 TOYKH nepern6a




52 08.12 [TponsBoaHas BTOporo nopsaka, Beiykiocts | §4 Ne306, 307
' Y TOYKH Iepernda
53| 09.12 [Toctpoenue rpadpukoB GpyHKIMHA §5 N2308(1,3), 309(1,3)
541 12.12 IMoctpoenue rpadukoB GyHKIHI §5 Ne310,312
55 13.12 IMocTpoenue rpadukoB (yHKIMI §5 Ne314, 315
56 | 15.12 [Toctpoenue rpadukoB GpyHKIHHA §5 Ne316, 319,320
571 16.12 VYpox 0600menus u cucreMmarusanuu 3Hanuii | Ctp.138 «IIpoBeps ceOs»
58 KonTtponsHas padora Ne3 mo teme Ctp.137 (Bompocsr)
19.12 "IIpuMeHeHre NPOU3BOJHON K
UCCJICIOBAHUIO (QyHKIHH"
IlepBooGpa3nas u unrerpadi - 15 yacos. I'nnaBa 4.
59 [ 20.12 IepBooOpazHas 81
60 | 21.12 IlepBooOpa3Has §2 Ne356, 358
61| 23.12 [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX §2 Ne359, 360
62 [IpaBusia HaxoXIEHUS TEPBOOOPA3HBIX
63 [Tnomame KpUBOJIMHEHHON TpaTeIH
64 WuTerpan u ero BEIYHCICHUE
65 WuTerpan u ero BEIYHCICHUE
66 Brraucienue miomaneit Guryp ¢ oMoImso
WHTETPAJIOB
67 Brruucnenue miomaaeit Gpuryp ¢ moMoIisio
WHTETPAJIOB
68 Brruucnenue miomaneit Gpuryp ¢ moMonisio
WHTETPAJIOB
69 [IpuMeHeHre HHTETPaJIOB JIsl PEIICHUS
(dbuzuvecKux 3aaa4
70 [Ipocreitmme nuddepeHnranibabe
ypaBHCHHS
71 Ypoxk 06001IeHHS ¥ CHCTEeMaTHU3alluA 3HAaHU I
72 Ypok 0600111eHNs U CUCTEeMaTU3alluK 3HAHUN
73 KontponbHas padota Ned4 o Teme
"ITepBooOpasHas u uHTErpan"
KomoOunatopuka - 10 yacon
74 [IpaBuno npousBeaeHus. Pazmernienus ¢
TIOBTOPEHUSIMH
75 [IpaBuno npousBeaeHus. Pazmernienus ¢
TIOBTOPEHUSIMH
76 IlepecranoBKH
77 IlepecranoBKH
78 Pa3memienus 6e3 moBTOpeHU
79 Coueranus 6e3 MOBTOPEHUH U OMHOM
Hsrorona
80 Coueranus 6e3 MOBTOPEHUI U OMHOM
Hprorona
81 Coueranus 6e3 MOBTOPEHUI U OMHOM
Hprorona
82 VYpoxk 0000111eHUS ¥ CUCTEMAaTH3aIMH 3HAHUH




83

KonTtponeHas padota Ne5 mo teme
"KombuHaropuka"

DJiIeMEeHTbI TeOPpUH BEepPOSITHOCTEI - 8 yacoB
84 BeposTHOCTE COOBITHSA
85 BeposTHOCTE COOBITHS
86 CrnoxeHne BepOSITHOCTEH
87 CrnoxeHne BEpOSITHOCTEH
88 BeposTHOCT Tpon3BeIeHHS] HE3aBUCUMBIX
coOBITHI
89 ®opmyna beprymm
90 Ypok 0000IICHNS U CUCTEeMATH3AIHMHA 3HAHUN
91 Kontponsnas pabora Neb no teme
"I1eMEeHTHl TEOPUH BEPOSITHOCTEH"
KommnuiekcHsble yncaa - 13 yacos
92 OmnpeneneHne KOMIUIEKCHBIX YHCET
93 CrnoxeHne 1 yMHO)KEHHE KOMIUTEKCHBIX
qrcen
94 KomrutekcHo compsikeHHBIE Ynciia
95 Moienb KOMIUIEKCHOTO YHCITa
96 Onepanuy BEIYATAHUS U JICTICHUS
97 ['eomeTpuueckass HHTEpIIpETAIUS
KOMIUIEKCHOTO YHCIIa
98 ['eomeTpuueckass HHTEpIIpETAITUS
KOMIUIEKCHOTO YHCIIa
99 Tpuronomerpudeckas hopmMa KOMIIJIEKCHOTO
qrcia
100 VYMHOKEHUE U JeJIeHHe KOMIIJIEKCHBIX YHCell,
3allMCaHHbBIX B TPUTOHOMETPUYECKOH popme
101 dopmyia Myaspa
102 KBanpatHoe ypaBHEHHE C KOMITJICKCHBIM
HEH3BECTHBIM
103 Ypok 00001ICHHS ¥ CHCTeMaTH3alluKi 3HAaHU I
104 KontponsHas pabora Ne7 o teme

"KommiexkcHbie uncia"

YpaBHeHUs] U HEPABEHCTBA ¢ IBYMs lepeMeHHbIMH - 10 yacoB

105 JluHeiiHble ypaBHEHHs 1 HEPABEHCTBA C
JIBYMsI IEPEMEHHBIMU

106 JIuHeliHble YpaBHEHMS U HEPABEHCTBA C
JIBYMsI IEpEMEHHbBIMU

107 JIuHeliHble YpaBHEHMSI M HEPABEHCTBA C
JIBYMsI IEpEMEHHbBIMU

108 Henunelinble ypaBHEHMsI 1 HEPAaBEHCTBA C
JIBYMsI IEpEMEHHbBIMU

109 Henunelinble ypaBHEHMSI U HEPAaBEHCTBA C
JIByMsI IEpEMEHHBIMU

110 Henunelinble ypaBHEHMSI U HEPAaBEHCTBA C

ABYMSA ICPCMCHHBIMU




111 YpaBHEHHUS U HEPABEHCTBA C ABYMs
MIEpPEMEHHBIMH, COJICpKAIIUE TapaMEeTPhI
112 YpaBHEHHUs U HEPABEHCTBA C IBYMs
MEPEMEHHBIMH, COJICPIKAIIUE TapaMeTpPhI
113 Ypok 0000IICHNS U CUCTEeMATH3AIMH 3HAHUN
114 KonTponeHas padota Ne§ mo Teme
"VpaBHEHHS U HEPABEHCTBA C IBYMS
epEMEHHbIMU"
HroroBoe noBropenue Kypca ajaredpbl H HaYaJI MaTeMaTHYeCKOI 0
a"Haam3a - 21 yac
115 Boruncnenus u npeoOpa3oBaHus
116 Boluncnenus u mpeoGpa3oBaHust
117 VpaBHeHust
118 VYpaBHEeHUS
119 HepasenctBa
120 HepasenctBa
121 CucTeMbl ypaBHEHHI U HEPABEHCTB
122 CuCTeMbI ypaBHEHHUI U HEPABEHCTB
123 TekcToBbIE 3a1aUU
124 TekcToBbIE 3a/1aUU
125 OyHKIIUU U TpaPuKu
126 OyHKIIUU U TpaPuKu
127 Y4eOHO-TpEeHUPOBOYHBIC 3a1aHus B (popmaTe
EI'D
128 Y4eOHO-TpEeHUPOBOYHBIE 3a]aHus B JopMare
EI'D
129- Y4eOHO-TpEeHUPOBOYHBIC 3a1aHus B (popmaTe
136 ETD




