MUHHUCTEPCTBO NPOCBELMIEHUS POCCUMACKOMN ®EAEPATINN
MunucreperBo oopaszoanuss HoBocuOupcekoii o6acTu
MyHuuHunajabHoe 0lo1:KeTHOe 001 eo0pasoBaTeIbHOE yUpexKIeHne ropoaa
Hogocu6upcka "Cpequsisi o6ueodpa3oBaTeabHast mkoaa Ne196" '

MBOY COIII Ne 196

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aceqanud MO 3am. mrpextopa o YBP  Jlupeic af\\h OLL
YUHUTEIEH €CTECTBEHHO- //é g
MaTeMaTUIECKOro ——
06pa301§aHHﬂ «29» aBrycra 2023 . Kast

(V/ //Zééﬁ/ o’

[Tupsena JLA. ‘

[Tpotoxoi Nel

ot «28» aBrycra 2023 .

PABOYAS ITPOTPAMMA
(ID 1457668)

yueOHOro nmpeamMera «AJjredpa 1 Ha4aJia MaTEMAaTHYECKOr0 aHaJu3a.
YrayO/seHHbIi yPOBEHb

s obygaromuxcs 10 — 11 xnaccos

HoBocu6upex 2023



HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTHUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMe CpeaHero olmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GopMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUIEHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOyd4aroluecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKH, KoTopas (QOopMyIupyeT CBOHU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIli Kypc anreOpsl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjajblBacT
OCHOBY [IJIl YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI YKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIIUSAMHM aireOpbl MU MaTeMaTHUYeCKOrOo aHajiu3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBI0 WHIYKIHU U PACCYyk AaTh JCTYKTUBHO, MUCIIOJIL30BaTh
000011IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpPOpETAMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJIE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMeH MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTtonmkm oOydeHus anredpe W HadagaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIIEJICHBI CIEIYIOLIUE COJIepKATEIbHO-METOAuYeCcKre TuHuu: «Hucna
U BhIUKCTEHUN», «DYyHKIIMU U Tpadukm», «YpaBHEHHs] U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIIBKY OOBeAMHSIET B cebe
COJIEp)KaHUE HECKOJIBKUX MAaTeMaTHYeCKUX MAWCHUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
goruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBAlOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM armnapaTroM, Y HUX MOCIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYyI0 MOJeNb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYEHHUU y4eOHOTro Kypca, s
peIleHus] CaMOCTOATEIHHO COPMYIMPOBAHHON MaTeMaTHYEeCKOW 3ajauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYEeCKasT TUHUS «UWcla U BBIYUCICHUS» 3aBepIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIOIB30BAHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaIbHBIX, IETBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd W Olepalyd: JeJICHHe HaIledo,
OTIEPUpPOBAaHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M HUPPANMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPaIi, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCIHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJIS PEIICHHUS PA3IMIHBIX 3a]ad
GopMupyeTcsi peACTaBIeHUE O SIMHCTBE MATEMaTHUKW KaK HAyKd U e€ poyd B
MIOCTPOSCHUU MOJIENICH PealbHOTO MHpA, IIHPOKO HCIOIB3YIOTCS 0000IIeHue u
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pazgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILIECHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHble yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
UCCIIeOBaHUH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHbBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.
JlaHHas copeprkaTeibHAst JUHUS BKIIOYAET B ceOs Takxke (POpMHUpOBAHHE YMEHHI
BBIMOHATh  pacuéTel 1o  (opMmymnaM, MpeoOpa3oBaHUs  PaLUOHATBHBIX,



UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BbIPaKEHU,
collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JETYKTHUBHBIX
paccykaeHuid, paboTbl €  CUMBOJBHBIMH  (OpMamu,  MPEACTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Anredpa
npearaet 3¢G(EKTUBHBIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxartenbHo-MeTonuueckas jauHus «DyHkiuu u rpaduku» TECHO
NEeperieTaeTcsl ¢ JIPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33T MOCJIEI0OBATENbHOCTh U3YUYEeHHs MaTepuana. M3ydyeHue cTeneHHou,
NOKa3aTeJIbHOM, JIorapuMUUEecKOl U TPUTOHOMETPUUECKUX (PYHKINI, UX CBONCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI ISl peuieHus 3ajad U3 APYrux y4eOHbIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAllelIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHou. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPYyr KaK MaT€MaTHUYECKUX, TaK U MPUKIAAHBIX 3aj1ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduKu  CIOXKHBIX (YHKIHMHA, OMPENeNiaTh WX HaWOOJbIINE W HaUMCHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
ycKOpeHusi mpoueccoB. JlaHHas coaepkareibHas JHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed peanbHbIX CHUTYaIlUH,
MO3BOJIIET HAXOJAWTh HAWJIydllle€ pEUIeHUE B TMPUKIAJHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJa4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHalln3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHHUH pAacCIO3HABATh MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HarKT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, 1 00 UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTHKa) BKIIOYAET B
ce0si PJIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMaTHYeCKON JOruku. TeopeTuko-
MHOECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMaTUKHU
U TpeajaraloT HaumOoJiee YHUBEPCAIbHBIM $3bIK, OOBEIMHSIONINI BCE pa3/eibl



MaTeMaTUKu H €€ NPWIOKEHUW, OHU CBSI3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHON MaTEMaTHKU U HMCMOJIb30BaTh €ro JUIsl BHIPAXKCHUS CBOMX MBICIIECH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEIyeT NpPHU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
MpaBUjiaM  MOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4YEeCKONM JIOTMKU CHOCOOCTBYET PAa3BUTHIO JIOTUMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yueGHomM Kkypce «Anrebpa M Hadajla MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOI'0 MOJCIIMPOBAHUS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, WCCIENOBaHUSI JTHUX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTeMaTHYEeCKOTO aHalin3a, HUHTEPIPETAlU TOJYYEHHBIX pPe3yJbTaToOB. Takue
3a/1aHUs BIUICTCHBI B KAXKJBIM U3 pa3/IesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTr'0 Kypca IIMPOKO HMCIOJIB3YETCS JJIS PeIICHHs TMPUKIATHbIX 3anad. [Ipu
pelIeHNd  peaIbHBIX  MPAKTUYECKUX  3a7a4  oOydaromuecss  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHUE HaXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000marTh W KOHKPETHU3UPOBATH  MPOOIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3YYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wu3yuenue yueOGHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIrO
aHanuza» orBoauTcs 272 yaca: B 10 knacce — 136 vacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[lpumenenue apoOell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtButenbHble uncna. PauuoHanbHbIE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHUCia U ero cBoiicTBa. [IpubamxEHHbIEe BRIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmed GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJCTABICHUS TaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAJILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuunple W HaATypajbHbIC
JorapuMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELLIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMH
koadunnenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKA3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI penieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.
Pemienne cucrteM nWHEWHBIX ypaBHEHWW. Marpuna CHUCTEMBI JMHEWHBIX
ypaBHeHUW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H



CBOIWCTBA, BBIUYHCIICHUE €r0 3HAUYCHUS, TPUMEHEHHUE OINPEACIIUTENS ISl PEUICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHrne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHI] U OTIPEIEIIUTEIEN.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM PEaJbHOU CUTyallMd C MOMOIIbBIO
YpPaBHEHUUW MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3ZHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, crnocoObl 3agaHuss (QyHKOUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢ynkumii. 'padux ¢dyHKIuu. DneMeHTapHbIe NpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢byakuuu. Haunbospiiiee n HauMeHbllee 3HaYeHUsT (PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOEe
UCCJIEIOBAHUE U TTOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaJbHBIM M LEIBbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cCTerneHW Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HATYPAJIbHBIM IT0KA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TS pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKpYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(YHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIpOLEcCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIIEIOBATEIbHOCTEH. MeTon
MaTeMaTHYECKOU VHJYKI1H. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTeMaTUYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBarormas
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO YObIBAaIOLIeH reoMeTpuyecKoil
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
MpOUEHTOB. lcnonp30BaHWe MpOrpeccuu i PELIEHHs peajibHbIX —3aj]a4
MPUKJIAAHOTO XapaKkTepa.

HenpepriBubie (QyHKIMU W uUX cBoiicTBa. Touku paspbiBa. ACHMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHS HEpPaBeHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
GyHKUMI 1714 peleHust 3a1ay.



IlepBas u BTOpas npousBojHble PpyHKIMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3HYECKH CMBICT POU3BOIHOM. Y paBHEHUE KAacaTeIbHOU K rpauKy (PyHKIIMH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (QYHKUUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKa

MHoxecTBO, oInepaluy HajJ MHOXECTBAMU M UX CBOWCTBA. JluarpaMmel
Oitnepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
ONMCAHUsl PEATbHBIX IMPOLECCOB W SBICHHM, NMpPU PEIICHUU 3a0a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CJEACTBHE,
JOKa3aTeNbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbabie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIUMOCTU IIEJIBIX
gyuces, HauOonpmmii oOumui nenurens (nanee — HOJl) m HammMeHsblee ooiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anropurma EBkimaa s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHbie uucna. AnreOpanyeckas W TpUTOHOMETpUueckass (hOpMbI
3alMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHe ONepaluu C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHU U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YMCEN JIsl pelIeHUs] PU3NUECKUX U T€OMETPUUECKHUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMH €  IIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTU. PellieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapu(pMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHCTEM M COBOKYIHOCTEH pAallMOHAJIBHBIX,
HUPpALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPaBHEHU.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3InyHbIX 00JIacTel HayKu M peanbHOI
AKU3HU, THTEPIPETALMS MTOJTYUYECHHBIX PE3yIbTaTOB.

DOyHKUNH U TPaPUKH

I'papuk komnozunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHH U
HEPABEHCTB HA KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.



I'paduueckre MeTonnpl pelieHUs ypaBHEHU W HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHUS 3a7ay ¢ ITapameTpaMu.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIbHOU KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne Mpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTh U
skcTpeMyMmbl.  Haxoxzaenue  HauOonbllero M HAaMMEHBLIETO  3HAYEHUU
HEeINpepbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM Il HAXOKACHUS HAWIY4dlIEro pPENIEHUs B
NPUKIAJHBIX 3aJadax, Uil OIpPElEeNIeHUs CKOPOCTM M YCKOpPEHHs IIpolecca,
3aJIaHHOTO (HhOPMYJION UK TpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoX1eHUs IepBOOOPa3HBIX.

HuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucienue
ornpenenéHHoro uurerpana no gopmyne Hototona-JlerOnuna.

[Ipumenenue uHTETrpana s HAXOXKACHUS IUIOLIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TET.

[Tpumepsl pemennit auddepeHMaIbHBIX ypaBHEHHH. MartemaThuueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIaTbHBIX
ypaBHEHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCUHCKOro  oOIlecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIKCHUN B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHMH HayKh U JIeSITEIbHOCTBIO YUYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAasg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTH
K MaTEeMaTUYECKUM acCIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHTAaHHUE, COATAHCHPOBAHHBIM PEKUM 3aHIATHH U
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOECCHOHATBLHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMATLHOMN
Cpe/ibl, OCO3HaHUE III00AIBHOTO XapaKkTepa dKOJIOTMYECKUX MPoOsieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHYECKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLIEHKM HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHLHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOIMMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpPENIaratb KPpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATH ApPIryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIHIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSATENBHO CIIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmaunmeii:

BBISIBIIATH J€(PUIUTHI MHOOPMALIUK, JTAHHBIX, HEOOXOJMMBIX JJIsi OTBETA Ha
BOMPOC U JJIsl PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHU;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYTHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTAaT;

B XOJIe OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOM TEMBI,
mpoOJIeMBl, peIracMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nuajaora, oOHapy)KHBATh Pa3IMYHEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyIHpOBATh Pa3HOTJIACHS, CBOH BO3PAKCHHUS;

MIPEJCTABMIATh PE3YJAbTAaThl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO pEIIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMU  [O3HABATEIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 3aJ1auH,
BHOCUTh KOPPEKTHUBHI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHXKEHUST WM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEILHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl TpU peHieHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUJIbI paboOT, JOTOBapUBATHCS, OOCYXJAaTh MPOIECC U pe3yibTaT paboThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHS, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOTBl W
KOOPJMHUPOBATh CBOM JEHCTBUA C APYTMMH YJ€HaMH KOMAaHJbl, OLEHHUBAaTh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy ob6yuenus B 10 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
MPEeIMETHBIE PE3yJbTAaThl MO OTACIbHBIM TeMaM pabodei mporpaMMmbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucua 1 BBIYMCJICHHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
palMOHATBHBIX U IEUCTBUTENbHBIX YHCEN, MOAYb JEHCTBUTEIHHOTO YHCIIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

NPUMEHATH NPUOIMKEHHBIE BBIYUCICHHUS, IPABUIIA OKPYTJEHUS, IPUKUIIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpHUpPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASILYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U NPEJCTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(DMETHUECKUI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE WU
HaTypajbHbIE TOTapu(MBbI;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHUJIBHBIEC YPABHEHHMS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W  JIPOOHO-
palMOHANBHBIX YPABHEHMM, MPUMEHSITh METOJ HWHTEPBAJIIOB A PEILICHUS
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C LEeJIbIMU KO3(pPUIMEHTaMH, KOPHM MHOTIOWIEHA, IPUMEHSITh
JI€JICHUE MHOTOWIEHA Ha MHOI'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUIS PEILICHUS 3a/1a4;

CBOOO/IHO ONEpUPOBATHh TOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpHIA, ONPENEIUTENIb MaTpulbl 2 X 2 M €ro TeOMETPUYECKHl CMBICIH,
UCIIOJIb30BaTh CBOWCTBA ONpeAeNnTens 2 X 2 g BBIYMCICHHS €ro 3Ha4eHWs,
IPUMEHATh ONPENEIUTENN JUIl PELICHUS CHUCTEMBbl JIMHEMHBIX YPaBHEHUH,
MOJCJIMPOBATh PEAIBHBIE CUTYAllUH C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHEHU,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIUBIO MATPHUIl U OIPEHCIUTEIIEH,
UHTEPIPETUPOBATH MTOIYYECHHBINA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUA C KOPHSAMH Uil MpeoOpa3oBaHMs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palOHAIBHBIM [T0KA3aTEIIEM;

UCIIOJIb30BATh CBOMCTBA aorapudmMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBHIPAKEHUM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTeJIbHbIE U
JorapuMUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA POBEPKY KOPHEM;

MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI A1 IPeoOpa30BaHUs
TPUTOHOMETPHUYECKNX BBIPAKEHUN;



CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXonumble  (OpMYJbl  JUJII  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHMIA;

MOJIECIIUPOBAaTh peajbHble CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIM C MUCIOIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (PyHKIIMH,
B3aUMHO OOpaTHble (QYHKIMH, KOMMOO3UIMUSA GyHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPEJEICHHUS U MHOXKECTBO
3HauYeHUN QYHKLIMH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh MNOHATUSAMU: UYETHBIE W HEUYETHbIE (YHKIMH,
nepuogudeckue QyHKIHMH, TPOMEXYTKH MOHOTOHHOCTU (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMH, HauOoJbllee W HauMEHbllee 3HaueHue GQYHKUUU Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: CTeNEHHAs (DYHKIUS C HATYpaJIbHBIM U
[EJNBbIM TOKa3aTeneM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJBIM
nokasaresieM, rpaguk KOpHsS N-Oi cTerneHd Kak (yHKUMHU OOpaTHOM CTENEeHU C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKazaTelbHas W JIOrapupMUUecKast
(yHKIMH, UX CBOWCTBA U rpaMKH, MCHONB30BaTh MX TpadUKU Uil pELICHUS
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHue TPUTOHOMETPUUYECKUX (PYHKIIMM YHCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW NpU pElIeHUH 3a7ad U3 JIPYruX Y4eOHBIX NMPEAMETOB U peantbHON
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Havajia MaTeMaTH4eCKOro aHAJIM3Aa:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIAsi TE€OMETPUUECKAsl POTPECCHUS, IMHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCHM Il PELIEHUS pealbHbIX 3a]ad IPHUKIaJHOIO
XapaKTepa;

CcBOOO/IHO OTIEPUPOBATH MOHATUSAMU: MTOCIEOBATEIHLHOCTD, CIOCOOBI 3aJaHUS
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJ0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MAaTEMaTHYECKOrO aHajau3a Kak aHajln3a
OECKOHEUYHO MaJbIX;



CBOOOJIHO OIEpUPOBATh TMOHATUSMU: HEMPEPbIBHbIE (YHKIUU, TOYKHU
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJIHO OINEpPUPOBATH MOHSITHEM: (PYHKIIMS, HEMpEephIBHAS Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIJIsi pElIeHUs 3a/1aY;

CBOOOJIHO OIEpUPOBATHh MOHITUSIMU: TIepBas U BTOpas MPOU3BOJHbBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, NTPOU3BEICHUSA, YACTHOTO U KOMITO3UIUH
IBYX (YHKIIMM, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUN CMBICT MNPOWU3BOIHOMN st
pelIeHus 3a1ay.

MHosxecTBa U JIOTMKA:

CBOOOJIHO  ONEpUPOBATH  TOHATHUAMH: MHOXKECTBO, OIEpalldud  Haj
MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjsl ONMCAHUS PEeATbHBIX
MIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3324 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATHSAMU: OIpEJeSIeHue, TeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHUUECKOTO 00BEKTa, I0KA3aTeIbLCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy ob6yuenus B 11 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIINE
NpEeIMETHBIE Pe3yJbTaThl 1O OTIEIBHBIM TeMaM palouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATUAMH: HATypaJlbHOE M 1EJI0e YHCIIO,
MHOKE€CTBA HATYPaJbHBIX M LEJBIX YKUCEJ, UCIIOIB30BaTh IIPU3HAKHU JIEIUMOCTHU
uensix yncen, HOJl 1 HOK HaTypanbHbBIX 4ncel Uil pelieHus 3aa4, NIPUMEHSITh
anroput™m EBKinna;

CBOOOJTHO OMEpPUPOBaTH TMOHATHEM OCTAaTKa IO MOMAYIIO, 3alHChIBAThH
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OIMEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUICKCHBIE YHUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOTHATH apu(PMeTHUECKHe OmNepanuu ¢ HUMHU U
M300pakaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MMOKa3aTEebHBIE H
norapudMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHIEHUS C  TOMOIIBIO
PaBHOCUJIBHBIX MTEPEXO/I0B;

OCYLIECTBIIITh OTOOP KOPHEH TMpU PEIIeHUH TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOOJIHO OINEpUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEoOXoauMble  (QOpMyJbl  JJisI  PELICHHST OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;



CBOOO/IHO OTMEPHUPOBATH MOHITHIMH: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCHUJIBHBIC CHUCTEMBI M CHCTEMBI-CIEACTBHSI, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH paIlOHATBHBIX, HPPALUOHAIBHBIX, MTOKA3aTEIbHBIX H
Jorapu(MUUECKUX YpaBHEHHI U HEPABEHCTB;

pemaTth paroHaNbHEIE, uppaluoHaIbHbIE, NOKa3aTeNbHBIE,
gorapuMHUYECKUE H  TPUTOHOMETPHUYECKHE ypaBHEHUS W  HEPaBEHCTBA,
COJIeprKaIIfe MOYJIH U TapaMeTphI;

NPUMEHSATH TpaduvecKre METOJbI I PEIICHUS] YpaBHEHUI M HEPaBEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICTMPOBATh peajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBITH
BBIPQKCHUS, ypaBHEHWS, HEPAaBEHCTBA M HMX CHCTEMBI IO YCJIOBHIO 3a/auH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJETH C HCIOJIB30BAaHUEM armapara aireophl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yNIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTHh TpaduKH KOMMO3ZHIHUUA (PYHKIUH C TIOMOIIBIO JIIEMEHTApHOTO
WCCJICIOBAHUS U CBOMCTB KOMITO3HMITMH JIBYX ()YHKITHH;

CTpOWTHh TeoMeTpHueckne oOpa3bl ypaBHCHMH W  HEPAaBEHCTB Ha
KOOPJMHATHOW TJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKUX
byHKIM;

OPUMEHSATh (QYHKIUU 71 MOJIETUPOBAHMS U MCCIEIOBAaHUS PEabHBIX
IPOIIECCOB.

Havayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HAUMEHbIIIee 3HaueHUs QYHKIUHU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro pEIICHUs B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajadax, JUis
OTIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Tpollecca, 3aJaHHOro (GopMyJaod WM
rpadukom;

CBOOOIHO OMNEpUPOBaTh MOHATHSMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HAXOAWTh TIEPBOOOPA3HBIC JIIEMEHTAPHBIX (DYHKIHMA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAUTh TUIOMIA/IA IJIOCKUX PUTYP U O0BEMBI TEJ C TTOMOIIBIO0 MHTETPaa;

UMETh TPEJCTABICHHE O MAaTeMAaTHYEeCKOM MOJICTTMPOBAHUHA Ha TPHUMEPE
coctaBiieHus MU PepeHIHaTbHBIX YPaBHEHUH;

pemaTh TPHUKIAJHBIE 337a9d, B TOM YHCJIE COIHAIbHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeACTBAMU MaTEMAaTHUECKOTO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
MHO3K€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
M .P
1 HOTOHIICHBL. TalHOHATLHDIC }:paBHeHHH 24 1 https://content.edsoo.ru/lab/item/86/
1 HepaBeHCTBa. CHUCTEMBI JIMHEWHBIX
yYpaBHEHUU
9 Oynkuuu u rpapuku. CreneHHas 12 1
(GYHKIMS C LIETBIM [TOKa3aTeleM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanunonanbHble ypaBHEHUS
I1 .
4 oKasaTelbHas PyHKLILA 10 1 https://content.edsoo.ru/lab/item/82/
[TokazaTenbHbIE ypaBHEHUS
J .
5 orapHpMIecKas QyHKLILA 18 1 https://content.edsoo.ru/lab/item/83/
Jlorapudmuueckue ypaBHEHUS
T
6 PUTOHOMETPHHCCIHE BLIpDICII 1 22 1 https://content.edsoo.ru/lab/item/81/
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 https://content.edsoo.ru/lab/item/87/
I1 606
9 OBTOPCHHE, 0DO meHI:Ie’ 5 2 https://ege.sdamgia.ru/
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOI'PAMME



https://content.edsoo.ru/lab/item/86/
https://content.edsoo.ru/lab/item/82/
https://content.edsoo.ru/lab/item/83/
https://content.edsoo.ru/lab/item/81/
https://content.edsoo.ru/lab/item/87/
https://ege.sdamgia.ru/

11 KVIACC

Ne

HaumenoBaHue pa3xaejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LN (PPOBbBIE)

n/n NPOrpaMmblI Bcero Konrpoapnrre | [paxrireciie o0pa3oBaTe/bHbIEe pecypchl
padoThI padoThI
1 HCCHGHOBaHKIe Qyniuii ¢ moMoLIo 22 1 https://school.oblakoz.ru/materials/495929
IIPOU3BOJHOUN
2 [lepBooGpa3Has ¥ UHTETpa 12 1 https://content.edsoo.ru/lab/item/89/
I'paduku TpUroHOMETPHUUECKHUX
3 ¢yskuuii. TpuroHomerpuueckue 14 1 https://school.oblakoz.ru/materials/495929
HEpaBEHCTBA
4 HppanmonanbHble, NOKa3aTeIbHbIE U 24 1
norapuMuvecKkue HepaBeHCTBA
Kommuiekcubie uncna 10 1 https://content.edsoo.ru/lab/item/88/
HatypanbHble 1 1ienbie yncia 10
CucTeMbl palMoHATBHBIX,
7 MPPALMOHAIIBHBIX NTOKA3aTEIbHBIX U 12 1 https://school.oblakoz.ru/materials/495929
norapu(MUIECKUX ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 HosTopenue, O606IHCHI:I€, 16 2 https://ege.sdamgia.ru/
crCcTeMaTH3allHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME



https://school.oblakoz.ru/materials/495929
https://content.edsoo.ru/lab/item/89/
https://school.oblakoz.ru/materials/495929
https://content.edsoo.ru/lab/item/88/
https://school.oblakoz.ru/materials/495929
https://ege.sdamgia.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakriieckue u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypesI
1 MHoxecTBO, orepauy HajJ MHOXKEeCTBaMHU 1
H UX CBOMCTBa
2 Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE MTEPHUOMUECKHIE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUONIECKHE IPOOH
6 [Ipumenenne npoOeli U MPOIICHTOB ISt 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 ApubdmMeTnueckue orneparuu ¢ 1
JIENCTBUTEIbHEIMA YHCIAMHU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1
CBOICTBA
11 [TpuGnnxEHHbIE BEIYMCIIECHUS, TpaBHUiIa 1




OKpYTJICHHS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYUCIECHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIeHa HA MHOTOYJIEH C
ocratkom. Teopema besy

16

MHoTrOouJIEHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHHI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHHI

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpULBI 2X2, €10
F€OMETPHUUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCIICHUE €70 3HAUCHUS

21

[IpumeHeHre onpenesIuTeNs 11 peLICHUs
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Peurenne npukiiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN

23

Pemenne MPUKIIAIHBIX 3a71a4 C IOMOIIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

24

KonTtponsHas padota: "PannonanbHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOOBI 3aTaHus (PYHKIIHH.

Bzanmuo o6parnbie pynkunu. Kommosumms

GbyHKIII

26

I'paduk pyHkmu. SnemeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB QYHKINN

27

OO6nacTh onpeesieHnsi © MHOYKECTBO
3HaueHul ¢pyHkunu. Hymu ¢pyHkumm.
[IpomexyTku 3HaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE (PYHKLIUU.
[lepuoguueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (YHKLIHUU

29

MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIWH.
Haubosbiiee n HanMeHbllee 3HAYCHHUE
(YHKIIUM HAa IPOMEKYTKE

30

Jluneiinas, KBaJpaTuyHas U JpoOHO-
JIMHEWHAast GyHKITUH

31

DJeMeHTapHOE UCCIICIOBAaHHE U
MOCTpOCHUE IpaduKOB ITUX PYHKITHI

32

DneMeHTapHOe UCCIeIOBAaHUE U
MOCTpOeHHE rPaUKOB STUX QYHKIUI

33

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHoMm
Hrrotona

34

CreneHsb ¢ LEIBIM IToKa3aTeiaeM. bruHom
Hrrotona

35

CrenenHas GyHKIHS ¢ HATYpaJIbHBIM U
eabIM okazareseM. E€ cBolicTBa 1




rpadux

KonTtponsnas padora: "CreneHnas

36 N .
¢dbyskus. E€ cBoiicTBa u rpaduk"

37 ApupmeTrnuecKnii KOpeHb HATYpaITbHON
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKrii KOpeHb HATYpaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpazoBaHust YHCIOBHIX BBIPAKEHUH,
COJIEpXKAIUX CTETIEHU U KOPHU

40 [IpeoOpazoBaHust YHCIOBHIX BBIPAKEHUH,
COJIEpXKAIUX CTETIEHU U KOPHU

41 [IpeoOpazoBaHus YHCIOBHIX BBIPAKEHUH,
COJIEpXKAIUX CTETICHH U KOPHHU
HppaumnonansHsie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUST UPPAMOHATBHBIX
YpaBHEHUU
Hppannonanbaeie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUST UPPALMOHATBHBIX
ypaBHEHUH
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALIMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUN
HMppaLMOHAJIBHBIX YPABHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUN
HMppaLMOHAJIBHBIX YPABHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIEHUN
HppalMOHANIBHBIX YPABHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B pEHICHUN




HMPPALMOHAIIBHBIX YPABHEHUN

49

CoiicTBa u rpaduk KOpHS N-0if cTENeHN
Kak (QyHKIIMH 0OpaTHOM CTENEHH C
HaTypaJIbHbIM IOKa3aTelieM

50

CoiicTBa u rpaduk KOpHS N-0ii CTETIeHN
Kak (QyHKIMH 0OpaTHOM CTETNEHU C
HaTypaJIbHbIM NOKa3aTeleM

51

KonTponsnas pabora: "CsoiicTBa u rpaduk
KOpH# N-o¥ creneHu. MppanuoHaibHbIe
ypaBHEHHUA"

52

CTGHGHI) C paIII/IOHaJ'IBHBIM II0Ka3aTcJIcM U
€€ cBOIiCTBa

53

CTGHGHB C paIII/IOHaJ'II)HI)IM IIoKa3arTrecJieM U
€€ CBOIiCTBa

54

CTGHGHB C paHI/IOHaJ'IBHI)IM II0Ka3aTcJIeM U
€€ cBOICTBa

55

[TokazarenpHas QyHKIMA, €€ CBOWCTBA U
rpadguk

56

Ucnonb3oBanue rpaduka QyHKIUN A5
pellIeHNs] ypaBHEHUM

57

Ucnonb3oBanue rpaduka QyHKIUN A5
pellIeHNs] ypaBHEHUM

58

Iloxa3zarenbHble ypaBHEeHUs. OCHOBHBIE
METO/Ibl PELIeHUs IOKa3aTeIbHbIX
ypaBHEHUH

59

Iloka3zarenpHble ypaBHeHUA. OCHOBHBIE
METO/Ibl PELICHUS NTOKA3aTEIIbHBIX
yYpaBHEHUH

60

IlokazatenbHbIC YpaBHCHMU. OcHOBHBIC
MCTOJbI PCIICHUSA IMOKA3ATCIbHBIX




YpaBHEHUI

KontponsHas padota: "[lokazarensHas

o1 ¢ynkuus. [lokasarenbHble ypaBHeHUs" 1

62 Jlorapudm uucna. CoiicTa jorapugpma 1

63 Jlorapudm uucna. CoiicTa jorapugpma 1

64 Jlorapudm uucna. CoiicTa jorapugpma 1

65 JlecATUYHBIE U HATYypaJIbHBIC JIOTaPU(PMBI 1

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapU(PMBI 1

67 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapu(pmsl

68 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapugpmsl

69 [IpeoOpazoBaHne BEIpaKEHHIA, COACPIKAIIX 1
Jorapugpmsl

70 Jlorapudmuueckas GhyHKIHA, €€ CBOMCTBA U 1
rpadguk

71 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U 1
rpadguk

7 Hcnons3oBanue rpaduka GyHKIUU IS 1
pellIeHNs] ypaBHEHUM

73 Hcnons3oBanue rpaduka GyHKIUU IS 1
pelIeHus] ypaBHEHU
Jlorapupmuueckue ypaBHeHUs.. OCHOBHBIE

74 METO/IbI PEIICHUS JTIOTapHPMUUECKUX 1
ypaBHEHUH
Jlorapugpmuueckue ypaBHeHHs.. OCHOBHBIE

75 METO/Ibl PELICHHUs JIOTapU(PMUIECKUX 1
yYpaBHEHUH

76 Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX

YpaBHEHUI

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUT 1
JorapuMUIECKUX YPaBHCHHMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
JorapuMUIECKUX YPaBHCHHHA

79 KonTpomnsnas padora: "Jlorapudmuaeckas 1
¢bynknus. Jlorapupmuyeckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYIIBI 1

90 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUIN

91 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1




BBIPAXKCHUMN

[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

92 . 1
BBIpAKCHUI

93 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI

94 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1

95 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUI 1

96 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1

97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1

99 Pemnrenne TpUrOHOMETPHYECKUX YpaBHEHUH 1

100 Perrenne TpUrOHOMETPHYECKUX ypaBHEHUH 1
KonTponbHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS

102 OCJIENOBATEILHOCTEN. MeToI 1
MaTeMaTU4ECKON MHIYKIUH
MOHOTOHHBIE Y OTPAHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananuza 1
0ECKOHEYHO MaJIbIX

104 ApudmMernyeckast Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccus

107 Cymma OeckoHEYHO yObIBaroIen 1
reOMEeTPUUECKOI Imporpeccun

108 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT. 1

Yucio e. cDO]Z)My.]'Ia CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHIUAJIBHBIA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB

110 Hcnonb3oBaHue Iporpeccuu sl peleHus
peaJIbHbIX 3aJ1a4 PUKJIAJHOTO XapaKTepa

111 KoHnTpomasHas padora:
"[TocnenoBaTebHOCTH U TIpOrpeccun”

112 HenpepbiBHbIe GYHKIIUN 1 UX CBOHCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'pa)KOB
byHKIMNA

114 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEpBAJIOB JUIsl pellIeHUs
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl PEIICHUS
HEPaBEHCTB

118 MeTto1 HHTEpPBAJIOB JUTsl pelIeHUs
HEPaBEHCTB

119 [IpumeneHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIMH 1715 pereHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIMH 1715 pereHus 3a1a4

121 [TepBas u BTOpas Npou3BOAHBIE GYHKIINH

122 Omnpenenenue, TeOMETPUYECKUN CMBICIT
MIPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHe KacaTeIbHOU K TpapuKy




GbyHKITII

VYpaBHeHHE KacaTeIbHOU K TpauKy

125 1
GbyHKITII
126 [Ipon3BoaHbIE AIeMEHTAPHBIX QYHKIUI
127 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN 1
128 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIIO3HUIIHH (DYHKITUH
129 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH
130 [Tpou3BoiHAS CyMMBI, TIPOU3BEICHHSI, 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuM: "YpaBHeHUS"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil: "OyHkIUK"
134 Hrorosas koHTpoJIbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINAS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
HCCIe0BaHUIO (QYHKINN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaMMEHBIIETO 3HAYEHUs HENIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenrie Tpou3BOIHOM JIs
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii udpepeHIraTbHBIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PEIICHUS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peICHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTObl peLIeHUs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

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

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTApU(PMUIECKHE
HepaBeHCTBaA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckne oreparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponeHas padoTa: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, 0600mIECHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucreMaTH3anus 3HaHui: "MHTerpan u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cuctemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hroropas koHTpoOJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

MaremaTuka: anrebpa U Havyaja aHaiau3a, reomeTpus. Anredpa u Hayasia
MareMatudeckoro ananusza 10-11 kmaccel. ba3oBblii U yriyOiaeHHBI YPOBHHU:
yueOnuk / lII.A. Anmumos, FO.M. Konsrun, M.B. TkaueBa, H.E. ®egoposa, M. 1.

[a6ynun, [Ipocsemenue, 20223

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. ®enepanbHasg paboyasi mporpamma y4eOHOro npeameTa «airedpa u Havasa
MaTeMaTuyeckoro anaimsa» YIJIVBJIEHHBIM YPOBEHD g 10 -11 xnaccoB
2. YueOHuk: Anrebpa u Hau. Mat. aHanuza. 10-11k1. Amumos LI A. u

ap 201 Anre6pa u Hayaja MaTeMaTHUYECKOTO aHalin3a. MeToan4ecKue
pekomenaaruu. 10 kiacc: mocodue s yauTeser o01eodpa3oBaT. opraHu3aIui
/ M. K. IToranos, A. B. llleBkun. — M.: [IpocBemenne, 2013. — 191 c.: un. —

MI'Y — mikone).

Anre0pa u Hadajga MaTeMaTHYECKOTO aHan3a. JIMIaKkTHIeCKUuEe MaTEPHAITbl K
yaeOnuky L. A. Anumona u apyrux 10-11 kmacc: yue6. mocodue st
o0mreoOpasoBar. opranu3anuii: 6a30BbeIi U yriy6:a. yposau / M. U. [lla0ynwuH,

M.B. Tkauésa, H.E. ®énoposa. - 8-¢ uzn.-M.: [Ipocsemienue, 2017. — 207 c.: u.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Poccuiickast anextponHas mkoja https://resh.edu.ru/

MareMaTudeckue OJIUMITHAAbI U OJIMMITMAAHBIC 3aJa4u, — [C-)J'ICKTPOHHBII\/’I

pecypc], — peskum goctyma: http://www.zaba.ru.

Meroauka npenojiaBaHus MaTEMaTUKH — [3JIEKTPOHHBIN pecypc], — pexKuM

nocryma: http://methmath.chat.ru.

Peectp npumepHbIX 00111€00pa30BaTENbHBIX IPOTpaMM [3JIEKTPOHHBIN pecypc],

— pesxuM goctyma: http://www.fgosreestr.ru.

[TyreBoauTenp «B Mupe Hayku» JJ1s MIKOJIBHUKOB [3JIEKTPOHHBIN pecypc], —

pexkuM foctyma: http://www.uic.ssu.samara.ru

SHGKTPOHHaH XpecToMaTus 1o METOAUKE IIPCIIOJaBaHUA MATCMATUKN

[ayIeKTpoHHBIHN pecypc], — pexxuMm goctyna: http://fmi.asf.ru.



