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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOE€Cne4YrBaeT MHCTPYMEHTAJIbHYIO 0a3y ais
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IUCIUIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydaroluecs OBJaeBaloOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIli Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKAa3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa ¥ Havajga MaTeMaTH4YeCKOTO
aHanMM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMeH MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH Y OTBETCTBEHHOCTH 3a MOJTYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHUs anredpe 1 HadajaM MaTeMaTHIeCKOTo aHaIn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT O0yUYEHHUSI.

B cTpykType yuebHOTO Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)»
BBIJICJICHBI  CIIEJIYIOLIUE COAEpKaTelIbHO-METOANYECKUEe JuHuU: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHus1 Ha YPOBHE CpeHEro 00I1Iero o0pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMAaMHU U pazzaenaMu. JlaHHbIA yueOHBbIH
KypC SBJISIETCS WHTEIPATUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJIBKUX MaT€MaTUYECKUX IUCUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHS,
MaTeMaTUYeCKU aHaJIU3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0o0Jiee MUPOKUM MaTeMATHUYECKUM
anmapaTroM, y HMX IOCJIEI0BaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTUYECKYI0 MOJENb pPEalbHOM CHUTYyallud, MPUMEHSATHb 3HAHMS,
NOJIyYeHHbIE TPH HM3YYEHUM Y4YeOHOro Kypca, JJid pEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTeMaTUYECKOM 3aJlauu, a 3aTeM HMHTEepPIpPETHPOBATH CBOMU
OTBET.

CopeprxarenbHo-MeToANYECKas: JIMHUA «YUucCina M BBIYMCICHUS» 3aBEpIIAET
(opMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00e BHUMaHUE  yhenseTcss  (OPMUPOBAHHMIO  HABHIKOB
pPAlMOHANIBHBIX BBIYMCICHUN, BKIIOYAIOMIMX B Ce0s HCIOJIBb30BAHUE PA3ITUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpAXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENIBHBIX  YWCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My creluduyYecKue 3aJaydl U ONepaluu: JeJIeHWe Halleno,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(pMETUYECKUE OIepaluu, a TaKkxKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocrnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YEMbIX YHCENl H
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS NJIsl PEUICHUs Pa3IMYHBbIX 3a7ad4
(GopmupyeTcst nmpeAcTaBIeHUE O €JUHCTBE MAaT€MaTUKU KaK HayKd U €€ poJd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKpETHU3aLMSL.

JIuaus «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSKEHUU BCErO
oOy4yeHHUs Ha YpOBHE CpeIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAAaMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXe 3ajaady,
colepxalux mapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA MpPH
UCCJEeI0BaHUH (DYHKIMI ¢ MOMOIIBIO IPOU3BOAHOW, NPHU PEIICHUH NMPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOXKJCHHE HanOOJBbIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHas conepkarenbHas JUHUS BKIIOYAeT B ce0s Takxke (OPMUPOBAHHE YMEHUU
BBINIOJIHATh  pacu€Tel 10  QopMynaM, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHMM, a TaKKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepHalia IpOUCXOIUT JajbHelIlIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPaKTHOTO
MBIILJIEHUsT 00yvarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTHUYECKUX U €CTECTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUSA «DyHKUMM H TpadUKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33T MOCIIEIOBATENbHOCTh U3YUEHUsI MaTepuaia. V3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JPYrux y4eOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBS3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3ToH cofepKaTeIbHON JIMHUU HALeJIEH Ha Pa3BUTUE YMEHUH U
HaBBIKOB, MI03BOJISIFOIINX BBIPAYKaTh 3aBUCUMOCTH MEX/ly BEIMUMHAMU B Pa3IMUHOM
dopme: aHanuTHUYECKOH, Tpaduueckol u cioBecHO!. Ero uszyudenue crnocodcTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3alMH, UCIIOJIBb30BAHUIO aHAJIOT .

ConepxarenbHast nuHusa «Hagama MaremMaTHUecKOro aHajan3a» IO3BOJISET
CYIIECTBEHHO PacCIIUPUTh KPYr KaK MaTeMaTHYeCKHUX, TaK M MPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYyYaroOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpaduku  CIOXHBIX (YHKIWNA, OMPENeNsiTh WX HauOONbIINE W HAWMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHasg cojlep)karenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENIEd peajJbHbIX CHTyaluH,
MIO3BOJISIET HAXOAUTh HAUJTy4YLIEe PEIICHUE B IPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIIBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUIO YMEHHH paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTe€MaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HarT O BbIJAIOIIUXCS
pe3ysbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTUS MAaTEeMaTHUKUW KaK HAyKH, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOIUUECKas: JIMHUS «MHOXECTBa M JIOTHKa» BKJIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOIIMA BCE pa3aeibl
MaTeMaTUKl U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKEHUs B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEOBAHUE OMNpPeeIEHHBIM
OpaBWJiaM  [OCTPOEHUS  JO0Ka3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMHU
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
0o0ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHUYECKOT'O MBIIILJICHHUS.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNEH peaabHbIX
CUTyallui, WCCIEIOBAaHUS JTHX MOJIeJIed ¢ TOMOIIBI0 ammapara aiareopbl H
MAaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpE3yJbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJad  oOydaroluecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJOTHIO, 0000ImaTh W  KOHKPETH3UPOBAaTH  MIPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Mpollecce U3yUYEHHUs BCeX TeM yUeOHOro Kypca «Anredpa u Hadamna
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPXAHUE OBYUYEHUSA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apoOGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PanvoHanbHblE W UPPaUMOHAJBHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnmxkEHHbIEC BHIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp ¢ 1uenbiM mnokaszateneMm. buHom Herlotona. Hcenosb3oBanue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuuHple W HaTypajbHbIC
Jorapu@mel.

Cunyc, KOCHMHYC, TaHT€HC, KOTAHIE€HC YMCJIOBOTO aprymMeHta. ApKCHUHYC,
APKKOCUHYC M apKTAaHT'€HC YHUCJIOBOTI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC MMPeoOpa3oBaHUSA. YpaBHEHHE, KOPEHB
ypaBHEHUsI. PaBHOCUIIbHBIE ypaBHEHHS W ypaBHEHHUs-cleACTBUA. HepaBeHCTBO,
pelIeHUE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHHS IEIBIX U APOOHO-PAMOHAIIBHBIX YPABHEHUH H
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MEpPEMEHHOMW. JleaeHue MHOrodjeHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nensiMu kodduimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKuX ypaBHEHHM.



Pemienue cucrteM JMHEWHBIX YypaBHEHUH. MarTpuua CHUCTEMBl JIMHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIICHUE €T0 3HAYEHUs, NPUMEHEHHUE OINpPENCIUTENS I PEIICHHUS CHCTEMBI
JIMHEVHBIX YypaBHEHUU. PeleHne npukiIagHbIX 3a4ad C I[OMOIIBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue nOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAJIbHOM KU3HH.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuM. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢ysukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHuUs
rpaduKoB (yHKIHMA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEHHas (YHKIUU. DJIeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IIEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0if CTENEeHU KaK PYyHKIIUU 0OOpaTHOU CTENEeHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpoLlecCaXx U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpeCcCui. JINHENHBIA U 3KCIIOHEHIHAIBHBINA pOoCcT. Huncio e. @opMyia CI0KHbBIX
IpoueHTOB. Vcnonb30BaHWE TPOTPECCHMM UL PELICHUS peajbHbIX 3a]a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie (yHKIMM UM uX cBoicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB JUI DPEUICHUs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HEINPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IPU PELICHMM 3a1ad U3 JOPYyIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuii oOuui nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMa EBkinia s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO 4ncia. [Ipumenenne
KOMITJIEKCHBIX YMCeN IS pelieHus] (PU3UIEeCKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX
3a/1a4y W 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKHU U peajbHOM )KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUMM U TPaPUKH

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/]IbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxknenrne HanboIbIIero 1 HAMMEHBIIET0 3HAaYeHUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIEero pEIIeHHs B
NPUKIAIHBIX 3a7la4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpudeckuil CMbICI HHTETpajia. Berunciienre onpeaeaéHHoro
uHTerpana o gopmyne Hetotona-JIeiiOnuia.

[Ipumenenue uHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUTYyp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATBHBIX TMPOIECCOB C TOMONIbI0 U] PepeHIIHaTbHBIX
YPAaBHEHHUM.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABIECHNE O MATEMAaTHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTUX JOCTWKEHHUHA B JIPYTUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUN HAYKHU U IESTEIbHOCTBIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUNU, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM aCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTb M CHOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHHUI0 U
caMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKkTepa dKOJIOTHYECKUX MpoOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NESITEIPHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMN, OBJIAJCHUE S3bIKOM MAaTEeMaTUKH U MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISIT TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JCATEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUECHHI 11O aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHns Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATENbCKUNA HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro oObeKTa, sIBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
NpEe/ICTABIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
M THUCbMEHHBIX TEKCTax, JaBaTh TMOSCHEHUsS 10 XOJy peIIeHUs 3aJayd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIIeHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3aaad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTAaBIIATH ILJIAH, AJITOPUTM PEIICHUS 3aJ1auH, BHIOUPATH CIIOCOO PEIICHHS C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISA TpoIlecca M Pe3ysbTara PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUAM, OOBSICHITh IPUIUHBI
JTOCTKEHUST WM HEJIOCTYKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl MpW peIIeHHH YYeOHBIX 3ajad4, MPUHUMATh IIeJIb COBMECTHOM
JCATENBPHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeieisTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (0OCYykaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEJMETHBIE PE3YJIbTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucua 1 BBIYUCJICHHS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHUCIIO, OECKOHEYHas
nepuoAndecKkas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YHCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTh TMOHITHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTHUYECKUX 3a/1a4 U MPEJCTABICHNS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUA-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMH, KOPHU MHOTOWIECHA, IPUMEHSTD JIeTICHIE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 W €ro TE€OMETPUYECKHN CMBICI,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIMPOBATh PEAIbHbIE CUTYallMU C MOMOILBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MAaTpPUL M ONPEIEIUTEIEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YHUCIOBBIX BBIPAKEHHM, COAEpKAIINX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa JorapupMoB TUTSt npeoOpa3zoBaHuUs
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAllMOHAIbHbBIE, MOKAa3aTeIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHS C TOMOLIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI JUIsl MPpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha $f3bIKE anreOpbl, COCTABIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMHM, KOoMHIO3uIUs GyHKUUN, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHH,
nepuondeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIee 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTEeNeHHOM (YHKUHMU C HATypajlbHBIM M LIEJIBIM
nokaszaTeneM, rpauk KOpHs N-0oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUS
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesieJIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YHMCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEepUPOBaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUANIBHBIN POCT, (hOpMyJia CIIOKHBIX MIPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIB30BaTh MPOTPECCHH [JIsl PELICHUS peaNbHBIX 3a7ad MPHUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: MTOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTUYECKOTO aHajiu3a Kak aHaju3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH NOHATUAMU: HEMPEPHIBHBIE (PYHKIIMHU, TOUKU pa3pbIBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TepBasi W BTOpPas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKA:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMU: OIpPEJCICHHE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOTHO OTIEPUPOBATH MOHSATUSAMHU: HATYPAITBLHOE U 1I€JI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U IEJIBIX YHCEJN, UCIOIb30BaTh NPU3HAKU JCIUMOCTH LIEJIBIX YUCET,
HO/l u HOK HarypaibHBIX 4HMcCeN I PEelIeHUs 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMEPUPOBATH MOHITUSIMU: HUPPALMOHAIBHBIC, MOKA3aTelIbHbIC U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OPMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peaJibHble CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C HCMOJIB30BAHMEM afrapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C TOMOIIBIO BSJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH F€OMETpUUECKHIE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMHU: TPaQUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (QYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMN HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BATh MPOU3BOAHYIO MJI HAaXOXJCHUS HAWIY4ylIero pelieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-A)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPoIlecca, 3aJaHHOT0 (popMyIiol uiu rpadukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaia;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYeckue
padoTsI

JuexkTpoHHble (U poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

MHoxkecTBO
JICNCTBUTEIIHHBIX YHCE]L.
MHOTOYJICHEL.
PammmonansHbIe
YpaBHEHUA U
HepaBeHCTBa. CUCTEMBI
JINHENHBIX YpaBHCHUHN

24 1

https://resh.edu.ru/subject/lesson/4730/conspect/149072/

OYHKIUU U TPaPUKH.
CrenenHas GyHKITUSA C
IEJTBIM TTOKa3aTeNIeM

12 1

https://wika.tutoronline.ru/himiya/class/10/osnovnye-
svedeniya-o-funkczii-v-algebre

ApudMeTnuecknii KOpeHb
N-01 CTENEHHU.
HppannonanbHbie
ypaBHEHUS

15 1

https://resh.edu.ru/subject/lesson/5498/conspect/272541/

[TokazarenpHas GyHKIHS.
IToka3zarennHbIE
ypaBHEHUS

10 1

https://resh.edu.ru/subject/lesson/3841/conspect/225572/

Jlorapugpmuueckas
byHKIHS.
Jlorapugpmuueckue
YpaBHEHHUS

18 1

https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
pokazatelnaia-i-logarifmicheskaia-funktcii-

9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-

9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8



https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://wika.tutoronline.ru/himiya/class/10/osnovnye-svedeniya-o-funkczii-v-algebre
https://wika.tutoronline.ru/himiya/class/10/osnovnye-svedeniya-o-funkczii-v-algebre
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8

Tpuronomerpuueckue

22 1 4 https://educon.by/index.php/materials/math/trigonometria
BBIPpAKCHHUS U YPAaBHCHUS
TToCHeI0BATENLHOCTH 1 https://interneturok.ru/lesson/algebra/10-
10 1 3 klass/proizvodnaya/chslovye-posledovatelnosti-i-ih-
IIPOrpeccun -
svoystva-predel-posledovatelnosti
H .
CTIPEPRIBHBIC GyHKIH 20 1 4 https://foxford.ru/wiki/matematika/proizvodnaya
[IponsBoHas
[ToBTOpEHME,
00o01enue, 5 2 1 http://school-collection.edu.ru/catalog/
CUCTEMAaTHU3alus 3HAHWI
OBUIEE KOJIMYECTBO
m 136 10 26

YACOB I10 ITPOT'PAMME



https://educon.by/index.php/materials/math/trigonometria
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/chslovye-posledovatelnosti-i-ih-svoystva-predel-posledovatelnosti
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/chslovye-posledovatelnosti-i-ih-svoystva-predel-posledovatelnosti
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/chslovye-posledovatelnosti-i-ih-svoystva-predel-posledovatelnosti
https://foxford.ru/wiki/matematika/proizvodnaya
http://school-collection.edu.ru/catalog/

11 KVIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcer
0

KonTpoJibH
ble padoThI

IIpakTHyec
KHe padoThl

DJlIeKTpOoHHbIe (LM(PpOoBbIe) 00pa3oBaTebHbIE PecypChl

HccnegoBanme
GbyHKIMM ¢
MIOMOIIILIO
MPOU3BOJHOM

22

https://www.vaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-
6670658/nakhozhdenie-maksimalnogo-minimalnogo-znacheniia-funktcii-
zadanie-11-6506885/re-7aa425a0-6696-43a6-913b-138d9c040d4f

[TepBooOpaznas u
HHTETrpaj

12

https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya

I'paduknu
TPUTOHOMETPUYEC
KUX (QYHKITHIA.
Tpuronomerpuye
CKHE€ HEpaBEHCTBA

14

https://100urokov.ru/predmety/urok-2-funkcii-trigonometricheskie

HppannonanbHbie
, IOKa3aTeIbHbIe
u
norapu(pMUIecKu
€ HepaBEeHCTBA

24

https://resh.edu.ru/subject/lesson/4933/conspect/127883/

Komiiekcurie
quciia

10

https://resh.edu.ru/subject/lesson/4115/conspect/149104/

HarypanbsHble u
LIEJIBIEC YnCTa

10

https://100urokov.ru/predmety/chisla-i-ih-vidy

CucreMsl
paloHaIbHBIX,
HppaliOHATIBLHBIX

12

https://resh.edu.ru/subject/lesson/4134/conspect/39001/



https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-maksimalnogo-minimalnogo-znacheniia-funktcii-zadanie-11-6506885/re-7aa425a0-6696-43a6-913b-138d9c040d4f
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-maksimalnogo-minimalnogo-znacheniia-funktcii-zadanie-11-6506885/re-7aa425a0-6696-43a6-913b-138d9c040d4f
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-maksimalnogo-minimalnogo-znacheniia-funktcii-zadanie-11-6506885/re-7aa425a0-6696-43a6-913b-138d9c040d4f
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya
https://100urokov.ru/predmety/urok-2-funkcii-trigonometricheskie
https://resh.edu.ru/subject/lesson/4933/conspect/127883/
https://resh.edu.ru/subject/lesson/4115/conspect/149104/
https://100urokov.ru/predmety/chisla-i-ih-vidy
https://resh.edu.ru/subject/lesson/4134/conspect/39001/

MOKa3aTeIbHBIX U
JorapupMUIECKH
X YpaBHEHHUI

3agaun ¢
rnapameTpamu

18

https://karamzin.mskobr.ru/files/sposoby i metody resheniya zadach s p
arametrami.pdf

[ToBTOpEHME,
00o001Ienue,
CUCTEMaTH3aITUs
3HAaHUM

16

http://school-collection.edu.ru/catalog/

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

138

10

17



https://karamzin.mskobr.ru/files/sposoby_i_metody_resheniya_zadach_s_parametrami.pdf
https://karamzin.mskobr.ru/files/sposoby_i_metody_resheniya_zadach_s_parametrami.pdf
http://school-collection.edu.ru/catalog/




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne Jlara
Tema ypoka KonTpoabHubie IIpakTuyeckue
n/n Bcero U3YyYEeHUS
padoThI padoThI
MHo0kecTBO, OIlepali HaJl MHOKECTBAMU
1 [l 8 P A 1 06.09.2023
M UX CBOMCTBA
2 Huarpammer Diinepa-Benna 1 06.09.2023
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 08.09.2023
amnmapara JiIs pemeHus 3a1a4
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1 08.09.2023
MePUOANYECKHIE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1 1 13.09.2023
MePUOANYECKHIE TPOOH
ITpumenenue nqpoOeil U IIPOLIEHTOB IS
6 P AP pott s 1 13.09.2023
pelieHus MPUKIAIHBIX 3aa4
IIpumenenne npo0Oeil U MPOLIEHTOB IS
7 P AP pott s 1 15.09.2023
penieHus MPUKIAAHBIX 3a7a4
eMCTBUTEIbHEIE Uncia. ParnoHanbHbIe U
8 A H 1 15.09.2023
WppalMoHalbHBIE YHCIIa
ApudmMeTnueckue oreparuu ¢
9 pu patt 1 1 20.09.2023
IENCTBUTEIIHHBIMU YUCIAMHU
Moayap IeMCTBUTEIBFHOIO YHCIIa U €T0
10 AYIe A 1 20.09.2023
CBOMCTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

20.09.2023

12

OCHOBHBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

22.09.2023

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

22.09.2023

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

27.09.2023

15

MHoOrouieHsl OT OJHON HEPEMEHHOM.
Jlenenne MHOTOUYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

27.09.2023

16

MHoTrouJIeHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera

29.09.2023

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

29.09.2023

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

04.10.2023

19

Martpuiia CUCTeMbIl TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpPUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCJIEHHE €0 3HAYEHUS

04.10.2023

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

06.10.2023

21

[IpuMeHeHue onpeaeuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

06.10.2023




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

11.10.2023

23

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

11.10.2023

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

13.10.2023

25

@OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

13.10.2023

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB QYHKINN

18.10.2023

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pynkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

18.10.2023

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

20.10.2023

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumMeHblllee 3HaYCHHUE
(YHKIIMH Ha IPOMEKYTKE

20.10.2023

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

25.10.2023

31

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

25.10.2023

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUIH

27.10.2023




Crerens ¢ LICIBIM MOKa3zaTelieM. buaom

33 27.10.2023
Herorona

34 CreneHb ¢ 1eTbIM MIOKa3aTesneM. bunom 08.11.2023
HeroTona

35 Crenennast GyHKIUS C IjaTypvaJIbeIM U 08.11.2023
1enbiM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 K?HTpcianasi pabota: "CrenenHas QyHKIUS. 10.11.2023
Eé cBoiictBa u rpaguk”

37 Apudmernueckuit j(OpeHI) HaTypalabHON 10.11.2023
CTETICHH | €r0 CBOHCTBA

38 Apudmernueckuit j(OpeHI) HaTypalbHON 15.11.2023
CTETICHH U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, 15.11.2023
coJiepXKalluX CTETIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 17.11.2023
coJiepXKalluX CTETEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH, 17.11.2023
coJiepXKalluX CTETIEHU U KOPHU
WppannonansHslie ypaBHeHUs1. OCHOBHbIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX 22.11.2023
ypaBHEHUH
WppaunonaisHble ypaBHeHUs. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX 22.11.2023
YpaBHEHUH
WppaunonansHble ypaBHeHUS. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX 24.11.2023

ypaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 g 24.11.2023
HppalMOHAIIbHBIX YPABHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IBI B I3CIH€HHH 99.11.2023
HppalMOHAJIbHBIX YPAaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IBI B pu)emeHHH 99.11.2023
MppalMOHANIbHBIX YPaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IBI B IBGHIGHI/II/I 01.12.2023
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

49 (dbyHKIIMM 0OpaTHOM CTETIEHU C HATypaTbHBIM 01.12.2023
roKasaresaemM
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOM CTETICHU C HATypaIbHBIM 06.12.2023
IIOKa3aTeIeM
KontponpHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe 06.12.2023
ypaBHEHUS"

52 CTG{IGHL C PaLlMOHAJIBHBIM TOKa3aTeseM U eé 08.12.2023
CBOMCTBA

53 CTeEIeHL C PallMOHAJIBHBIM TOKa3aTesieM u eé 08.12.2023
CBOMCTBA

54 CTeEIeHL C PallMOHAJIBHBIM TOKa3aTesieM u eé 13.12.2023
CBOMCTBA

55 IToxa3zaTtenbHast GpyHK1MA, €€ cBOICTBA U 13.12.2023
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5 15.12.2023

pelIeHNs ypaBHEHUI




Ncnonb3oBanue rpaduka GyHKIUN A5

57 . 1 15.12.2023
pelieHus ypaBHeHHH

58 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE ) 1 90.12.2023
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

59 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE ) 1 90.12.2023
METO/IbI PEIICHHUS TIOKA3aTeIbHBIX YpaBHEHHH

60 [TokazarenbHble ypaBHEHUS. OCHOBHBIE ) 1 99 12,9023
METO/IbI PEIICHHUS TIOKA3aTENbHBIX YpaBHEHHH

61 KonTtponsHast padora: "[lokazaTenpHast 1 99 12 2023
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucia. CBoiicTBa iorapupma 1 27.12.2023

63 Jlorapudm gucia. CBoiicTBa iorapupma 1 27.12.2023

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1 29.12.2023

65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1 29.12.2023

66 JlecsaTHuHBIC W HATYpAJbHBIE JTOTapU(MBI 1 10.01.2024

67 [IpeoOpa3oBanue BEIpaKEHUH, COoAEepIKALIUX 1 10.01.2024
sorapudmsl

68 [IpeoOpa3oBanue BhIpaKEHUH, CoAEepIKALINX 1 12.01.2024
sorapudmsl

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX 1 12.01.2024
sorapudmel

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1 17.01.2024
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1 17.01.2024
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 1 10.01.2024

pelIeHNs ypaBHEHUI




Ncnonb3oBanue rpaduka GyHKIUN A5

73 ) 19.01.2024
pelIeHUs ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PpMUUECKUX 24.01.2024
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI PEIICHUS JTOTAPUPMUUECKUX 24.01.2024
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI PEIICHUS JTOTAPUPMUUECKUX 26.01.2024
yYpaBHEHUU

77 PaBHOCHITBHBIE TIEPEXOIBHI B prIeHI/II/I 96.01.2024
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHIIBHBIE TIEpEXO/IbI B prIeHI/II/I 31.01.2024
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras padota: "Jlorapudmudeckas 31.01.2024
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 02.02.2024
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 02.02.2024
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC 07.02.2024
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC 07.02.2024
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpy>KHOCTb,

84 oTpe/eNieHue TPUTOHOMETPUIECKIX (DYHKITUI 09.02.2024

YHUCJIOBOIO aprymecHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/IeNIeHUEe TPUTOHOMETPUICCKIX (DYHKITUI 1 09.02.2024
YHCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPUUIECKUE (POPMYITBI 1 14.02.2024

87 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 14.02.2024

88 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 16.02.2024

89 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 16.02.2024

90 Hpe06pa3033aHHe TPUTOHOMETPUYECKHUX 1 91.02.2024
BBIPOKEHUI

o1 Hpe06pa3033aHHe TPUTOHOMETPHUYECKHUX 1 91.02.2024
BBIPOKEHUI

92 Hpe06pa30vBaHHe TPUTOHOMETPHUYECKHUX 1 93.02.2024
BBIpaKEHUI

93 Hpe06pa3ovBaHI/Ie TPUTOHOMETPHUYECKHUX 1 93.02.2024
BBIpAKEHUI

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 28.02.2024

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 28.02.2024

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 01.03.2024

97 Pemenne TpuroHOMeTpHUUECKUX YpaBHEHHIA 1 01.03.2024

98 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIMA 1 06.03.2024

99 Pemenne TpuroHOMeTpHUUECKUX YpaBHEHHIA 1 06.03.2024

100 Pemenne TpuroHoMeTpHUYECKUX YpaBHEHHIMA 1 13.03.2024
KonTtposnpHas padoTa: "TpuroHomeTpuueckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKHE 1 13.03.2024

ypaBHeHus"




ITocenoBaTeNbHOCTH, CIIOCOOBI 3aaHNUs

102 nocienoBaTeIbHOCTe . MeTos 15.03.2024
MaTeMaTHIeCKON MHIYKITUU
MOHOTOHHBIE ¥ OTPAHUYCHHBIC

103 nocienoBarenbHOCTH. MicTopust ananm3a 15.03.2024
OECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccus 20.03.2024

105 I'eoMeTrpudeckas mporpeccust 20.03.2024

106 beckoneuHo yObIBaroIasi reoMeTpudeckas 99 03.2024
nporpeccus

107 CymmMma 6eCKOHe:—IHO yOBIBaOIIIEH 99 03.2024
TeOMETPUIECKOH Iporpeccun

108 JIMHEHHBIN ¥ SKCIOHEHITMAIILHBIN POCT. 03.04.2024
Yucno e. @opmyrna CI0KHBIX MPOILIEHTOB

109 JIMHEHHBIN ¥ SKCIOHECHITMAIILHBIN POCT. 03.04.2024
Yucno e. Dopmylia CIIOKHBIX TPOIIEHTOB

110 Hcnonp30BaHue MPOTPECCHH ISl PEIICHUS 05.04.2024
peabHBIX 33724 MPUKIIATHOTO XapaKTepa

11 KonTtponbsHas Pa60Ta: [TocnenoBarenbHOCTH 05.04.2024
U TIPOTPECCUU

112 HenpepriBHbIe (YHKIMH U UX CBOMCTBA 10.04.2024

113 Touka pilSpLIBa. AcumnrtoTsl rpadukoB 10.04.2024
byHKIII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha 12.04.2024
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha 12.04.2024
OTpe3Ke

116 MeTto1 MHTEPBAIIOB [ PELIEHHSI HEPABEHCTB 17.04.2024




117 MeTto1 MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB 17.04.2024

118 Meroa UHTEpBAJIOB ISl pELICHUS HEPABEHCTB 19.04.2024

119 HpHMerHHe CBOHCTB HEIMPEPBIBHBIX 19.04.2024
GYHKIMH 1S pereHus 3a1a4

120 HpHMerHHe CBOHCTB HEMIPEPBIBHBIX 94.04.2024
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 24.04.2024

122 Onpe)leneHHve, T€OMETPUUECKHUI CMBICTT 96.04.2024
MTPOU3BO/THOM

123 OnpeneHeHHve, (UBUYECKUN CMBICIT 96.04.2024
MIPOU3BO/THOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 03.05.2024
byHKIMN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy 03.05.2024
byHKIMN

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA 08.05.2024

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA 08.05.2024

128 [IpousBoiHasi CyMMBI, nponsBez[eleﬂ, 10.05.2024
YaCTHOTO U KOMIO3UIMH QYHKIUI

129 [IpousBoiHAS CYMMBI, npomBez[eIumﬂ, 15.05.2024
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

130 [IpousBoiHASI CYMMBI, npomBez[erﬂ/m, 15.05.2024
YaCTHOTO U KOMITO3UIMU (DYHKIUH

131 KonTtponsHas padota: "[IponszBoanas” 17.05.2024

132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 17.05.2024

3HaHMi: "YpaBHeHus"




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

133 . " 1 1 22.05.2024
3HaHuil: "OyHKIMK
134 Hrorosas koHTpoJbHAs paboTa 1 1 22.05.2024
135 Hrorosas koHTpOJIbHAS paboTa 1 1 24.05.2024
136 HOBTOPGHI/IG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1 94.05.2024
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 26




11 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoThbI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCCIe0BaHUIO (YHKIN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HaANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMHU HAa OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaUMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue npou3BOIHOM JIst
HAXO0XJACHUS HAUJTY4YIEro peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (OopMyIION Ui
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpoliecca, 3a1aHHOT0 (OPMYIION MU
rpadpuKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust pyHKImiz

19 Komnozunust GyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnemoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe AIeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

26 Hurerpain. ['eomeTpuyeckuii CMbICIT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOuura

29 [IpuMeHeHne UHTerpaia Ui HaX0XKACHUS
TIoaied IOCKUX QUryp

30 [IpumeHeHre uHTerpana st HAXOXKACHUS

00BEMOB T€OMETPUUYECKHX TET




[Tpumeps! pemenuii qudQepeHInaIbHBIX

31 .
ypaBHEHUI

32 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUU
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
T depeHInanbHbIX YpaBHEHHM

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpadpuku

36 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEIH TPUTOHOMETPUIECKHUX

40 yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C OMOILBIO

TpHFOHOMCTpHHCCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

43 ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 Pemenune TpuroHoMeTpuiecKux
HEPaBEHCTB

45 Pemenune TpuroHoMeTpruiecKux
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruiecKux
HEPaBEHCTB

47 Pemenue TpuroHOMeTprUUECKHX
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUYECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

50 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI peIIEHHS
norapu(MUIEeCKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI peIlIECHHS
norapu(MUUEeCKUX HEPAaBEHCTB

55 OCHOBHBIE METO/IbI pEIIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

% norapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHAEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaoOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
HppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIEC METOIBI PEIICHUS
MppaIoOHATLHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHECHHN
62 I'padmaeckre MeToabl penIeHus
MPPaMOHAIBHBIX YPaBHEHUN
63 I'padmaeckre MeToabl penieHus
MOKa3aTeNIbHBIX YPaBHEHUN
64 I'paduaeckue MmeToapl penieHus
MIOKa3aTeNIbHBIX HEPABEHCTB
65 I'padmaeckue MmeToapl penieHus
norapu(MUYECKHX ypaBHEHUI
66 I'paduueckue MmeToabl perieHus
Jorapu()MUYECKIX HEPaBEHCTB
67 I'padrueckue MeTO bl peLieHNs
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTOIbl perieHns
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




69

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

70

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPABEHCTB

71

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUECcKux
HEPABEHCTB

72

KonTponsHas pabora: "UppannoHanibHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOI’I IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YUCJIa




®opmyna Myaspa. KopHu N-oii cTerenu

80 13 KOMILUIEKCHOTO Yucia
[IpuMeHeHre KOMILIEKCHBIX YHCEN IS

81 pemeHust PU3NIECKUX U TEOMETPUIECKUX
3a1a4

82 KonTponsnas pabora: "KomiiekcHbie
qucua"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbsHbie u 11e161€ yncia

85 [TpumeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCEell

86 [TpumeHeHwe MPU3HAKOB IETMMOCTH
LeJIBIX YnCell

87 [IpuMeHeHue MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

89 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO

90 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO
[IpuMeHeHue MPU3HAKOB AEITUMOCTH

91 LeJIBIX Yncell: aropuT™ EBknuaa s
peleHus 3a/1a4 B IEJIbIX YUClax

92 KonTponpHast padoTa: "Teopus nenbIx

qucen"




93

Cucrema ¥ COBOKYITHOCTb YPaBHEHU.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
YpaBHEHUU

96

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

98

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4eckux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
YpaBHEHUH

101

IIpumeHeHne CUCTEM K PELIEHHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKU U pealbHOM




KU3HU, THTEPHPETALUS OJTYYEHHBIX
pe3yJbTaToB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIpETALUs [TOIYy4EHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNne HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAyKH U pealbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaTOB

104

KonTtponbras padota: "Cuctemsr
palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHUI"

105

PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu

106

PannonanbHbIe HEpAaBEHCTBA C
napaMmeTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatnmonaisHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

WppannoHaibHble CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111

ITokazaTenbHBIE CUCTEMBI C napamMeTpamMmu




112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmuyaeckne CUCTEMBI C
napameTpamMu

114 TpuroHomeTpuuecKue ypaBHEHUs €
rapameTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
rapameTpamu

116 TpuroHomeTpu4eCcKre CUCTEMBI C
rapameTpamu

[TocTpoenune u ucciaegoBaHue
117 MATEMATHUYCCKUX MOJIGJ'IGI\/'I peaJ'II)HI)IX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C

napameTpamMu

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM YPaBHCHHI
C mapameTpamMu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHUIA
C mapaMeTpaMu

119

KounTtponsnas pabora: "3amgauu c

120 .
napameTpamMu

[ToBTOpEenue, 06061IeHNE,

121
cUcTeMaTu3anus 3Hauui: "YpaBHeHus"

[ToBTOpenue, 060061ICHNE,

122
cUucTeMaru3anus 3Hauui: "YpaBHeHus"




123

[ToBTOpenue, 060061ICHNE,
cUCTeMaTH3alus 3HaHUH: "YpaBHEHHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpEenue, 06001ICHNE,

cucteMaruzanus 3Hanuii: "HepaBencrsa"

125

[ToBTOpenue, o6o01IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

127

[ToBTOpEeHue, 0600IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas n
e€ npumeHeHune"

128

[ToBTOpeHue, o6o0IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
€€ npuMmeHeHue"

129

[ToBTOpeHue, o6o0IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas u
e€ npuMmeHeHue"

130

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTtusanus 3Hanui: "Murterpan u ero
npuMeHeHue"

131

[ToBTOpEHUE, 0000IICHNE,

cucreMarusanus 3HaHui: "Oyuxkuun'

132

[ToBTOpEenue, 06061IeHNE,
cucreMarusanus 3HaHui: "Oynkuun'

133

[ToBTOpEHnue, 060061IeHNE,
cucreMaru3anus 3Hanu: "Oyuxuun'

'

134

Hroropas KOHTPOJIbHAasA pa60Ta




135 Hrorosas KoHTpoJbHAs padoTa 1 1
136 [ToBTOpEHME, 0606meH1:1e, 1
CHCTeMaTH3allKsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 17







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka:anredpa U Hadajia MaTEMaTUUECKOTO aHalin3a,reoMeTpus. Anredpa
1 Hayajla MaTemMaTuueckoro ananausa, 10-11, IHI.A. Anumos, FO.M.Konsarux,

M.B.Tkauesa u ap, M.: "l[Ipocsemenne”, 2023

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Anre0pa 1 Hauajga MaTeMaTUYECKOro aHain3a. MeToaudecKkue peKoMeHaaIim.
10-11 xnaccsl | | Dnexkrponnas kaura, M.,"[Ipocsemienue", 2022

[ITabynuH, @emoposa - Anredpa U Hadayia MaTeMaTtuyeckoro anaiausa. 10-11

kiacc. unaktuyeckue matepuaisl. I'OC, M.:"I[Ipocsemenue", 2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://www.yaklass.ru/p/matematika

https://foxford.ru/wiki/matematika

https://resh.edu.ru/






