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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTHYECKOIO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATCIbHOCTH, TpeOyroned MpOAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ainrebpa W Hauyajga MaTeMaTH4eCKOro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEP)KATEHHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHDKCHUHM JABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
ITUPOKAM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIEeI0BaTeILHO popMUpyeTcs U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHuss 0co0O€ BHUMaHue  yHeisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIIMMCS MHOXECTBA HATypajbHBIX, IIEJIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIe CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX MPUMEHCHHSI TSI PEIICHHS Pa3IUdHBIX 3a7a4
dbopMupyeTCsl TIPEeICTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKd W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETH3aITHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIO0M
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPUUECKUX ypPaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUHA MPUKIATHBIX



3a/lay M 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYCHHUH (YyHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKAINX CTENEeHU U Jiorapudmel. bmaronaps u3ydeHHio anreOpanuecKoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEpPaBEHCTB. AnreOpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEPeruieTaeTCcsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK C MATEMaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJTY4YEHHbIE (DYHKLIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYTI KaK MAaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNied peaJbHbIX CHUTYallUi,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW paACHoO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTeMaTHKH KaK HayKH CJeayeT MpHu3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJENeH C TMOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HWCIOJIB3YeTCs I PEIICHUS NPHUKIaAHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPAciIed 3HAHUM U PEAbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHaJIbHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHbl OT OJHOW MNEpEeMEHHOM. JleneHue MHOrodjieHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpPaBHECHHS. OcHOBHBIE METO/IbI pelLeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE bopMybl. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUS, TPUMEHEHUE OINPEACIUTENS I PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIprMeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss Qynkuuii. I'padpuk  QyHKIMu. OnemeHTapHble NpeoOpa3zoBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIIee 3HaueHUs (DYHKITUU Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-NMHEWHas (DYHKUIMU. DIeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccaXx M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTPaHUYCHHBIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIHMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIE PpyHKITMH. OnpeaeneHrue, reOMETPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis perneHus
3a/1a4 B LEJIbIX YHUCIIaX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEW pAIlMOHAJBHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJyUYECHHBIX PE3YyJIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpoU3BOAHON K UCCIENOBAaHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOPMYJION Ui rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHus IepBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uwHTErpana s HaXOXACHUS IUIONIaJed IIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMHA U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKEHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAayKH W JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUA, PACCYKICHU, BOCIPUUMUYNUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHE, COATAaHCUPOBAHHBIM PEKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-?KOHOMHUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPUPOIHON U COIMATIBLHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pPa3BUTUSL W 3HAYUMOCTH IS PA3BUTHS IUBUIIM3AIMM, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornueckue AecTBU:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemeHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BOINPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEUYHEe,  MpoodseMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLECCA, A TAKXKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4E€TOM 3a/1ad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa penieHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yIbTaTa IEIN B YCIOBHUAM, OOBICHATH MPUIUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpW pemieHHH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHus, OOMEH MHEHHU,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,

MPUMEHSTH MPUOIHKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIECHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NIPEACTABICHUS TAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIIOBOTO apTyMEHTA;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULUEeHTaMH, KOPHM MHOrO4YJeHa, HPUMEHAThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICH,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpULl U ONPEACIIUTEINEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMmMo3uius GyHKIUM, Trpaduk GyHKIUHU,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OMEpUPOBaATh TMOHATUSAMU: UYETHBIE M HEUETHbIE (DYHKIUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HeabIM TIoKaszarenieM, rpaguk CTeneHHOW (YHKIMH C HATYpPaJIbHBIM M IEIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTesbHAs WU JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKITUIM YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATHh MMOHATUSIMH: HENPEPhIBHbIE (QYHKIIUW, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpPUPOBATH TMOHSITUSIMH: TIepBasi M BTOpasi MPOU3BOIHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHHe, TeOopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIbHBIX U ILEIbIX YUCEI, MCIOJIb30BATh MPU3HAKU JACITUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelieHus 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
IPUKIAAHBIX, B TOM 4YHMCJIE COLHAIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENENIEHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysiol wim
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI
M i .
Migie:;:;fe;ﬁﬁziﬁ qHZZﬁeHm . https://resh.edu.ru/subject/lesson/5298/,
1 HeDABCHCTERA ' CI/I:TGMI)I HHHeﬁ}}I’EIX 24 1 https://resh.edu.ru/subject/lesson/3778/,
P . https://resh.edu.ru/subject/lesson/3785/,
ypaBHEHUN
Oynkiun u rpaduku. CreneHHas GyHKIUS C )
2 12 1 https://resh.edu.ru/subject/lesson/5540/
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1 https://resh.edu.ru/subject/lesson/5498/,
WppaumonanbHble ypaBHEHUS https://resh.edu.ru/subject/lesson/5569/
4 [TokazarenpHas pynkmnms. [TokazarenpHbIC 10 1 https://resh.edu.ru/subject/lesson/3841/,
YpaBHEHUSA https://resh.edu.ru/subject/lesson/5627/
Jlorapudmuuaeckast pyHKIMS. https://resh.edu.ru/subject/lesson/3834/,
5 18 1 s
Jlorapudmuueckue ypaBHEHUS https://resh.edu.ru/subject/lesson/4732/
TpUrOHOMETPUYECKHUE BBIPAKEHUS U https://resh.edu.ru/subject/lesson/4324/,
6 22 1 s
ypaBHEHUSA https://resh.edu.ru/subject/lesson/6320/
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 https://resh.edu.ru/subject/lesson/4921/
HenpepsiBable pynkiuu. [IponszBoanas 20 1 https://resh.edu.ru/subject/lesson/4923/
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/4921/
https://resh.edu.ru/subject/lesson/4923/

11 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE

KoHTpoJbHbIe
n/n NPOrpaMMsbl Bcero pecypchbl

padoTshI

https://resh.edu.ru/subject/lesson/3966/,

HccnenoBanue (GyHKIHIA C TTOMOIIBIO

1 IDOHABOMHOM 22 1 https://resh.edu.ru/subject/lesson/3987/,
P A https://resh.edu.ru/subject/lesson/6115/
2 [ePBOOGhASHAS H HETEIDAL 12 1 https://resh.edu.ru/subject/lesson/4924/,
p p P https://resh.edu.ru/subject/lesson/6117/
I'paduku TpUrOHOMETPUIECCKUX .
3 T e —— 14 1 https://resh.edu.ru/subject/lesson/6111/,
YHKIUH. 1P p https://resh.edu.ru/subject/lesson/4738/
HCPABCHCTBA
n
4 PPAIMOHATILHEIC, HOKASATEIBHBIC 1 24 1 https://resh.edu.ru/subject/lesson/4731/,
norapuMUYECKHe HEPABCHCTBA
KomMmiuiekcHbie yncia 10 1 https://resh.edu.ru/subject/lesson/3852/
6 Harypanbhblie u 1ienpie gyucia 10 1 https://resh.edu.ru/subject/lesson/5255/conspect/272510/

Cucremsl paliioHaIbHbIX,
7 HMPPALMOHAIIBHBIX IT0KA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/lesson/4134/conspect/39001/
JoTapu(PMUYECKUX YpaBHEHUM

8 3azauu ¢ mapaMmeTpamu 16 1 https://goo.su/jXOFukj
9 [ToBTOpeHwue, 0606meH1iIe, 16 9
cUCTEeMaTH3aIHs 3HAaHUH
BUIEE KOJIMYECTBO YACOB I1
OBl 0 CTBO HACOB IIO 136 10

[TPOT'PAMME



https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/4731/
https://resh.edu.ru/subject/lesson/3852/
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://resh.edu.ru/subject/lesson/4134/conspect/39001/
https://goo.su/jXOFukj

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

MHO)KGCTBO, Oorcpanv Haa MHOKCCTBAMHU H UX CBOMCTBaA

KoauuecTBO 4acoB

Bcero

KonTpoabHbie padoThl

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/IC TCOPCTUKO-MHOKCCTBCHHOI'O allllapara AJisd

3 1
peleHus 3a1ad

4 PanmonansHble ynciaa. OObIKHOBEHHBIE U JIECTUYHBIE IPOOH, 1
HPOLIEHTHI, OECKOHEUHbIE MEPHOANUECKUE TpOodU

5 Parnmonanbueie ynciaa. OOBIKHOBEHHBIE M JIECTHYHBIE TPOOH, 1
MPOLIEHTHI, OECKOHEUHBIE TIEPUOANYECKUE ApOOU

6 [TpumeHnenue apoGei U MPOLIEHTOB ISl PELICHUs TPUKIIAIHBIX 1
3a1a4y

7 [Ipumenenne nqpobeit ¥ TPOLUEHTOB JUIsl pEIIeHNs TPUKIAIHBIX 1
3a1a4y

8 [eiictBuTenbHbIe yncia. PannoHanbHble U HppalMOHAIBHBIE 1
4yucIa

9 Apudmernueckue onepanum ¢ AeUCTBUTEIbHBIMHI YHCIaMH

10 Mopynp eNCTBUTEIBLHOTO YHCIIa U €r0 CBOMCTBA

1 [TpuGnuxEHHbIE BEIYMCIICHUS, TPaBUIIa OKPYTIICHHUS, 1
MIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

12 OCHOBHBIE METO/IbI peIIEHUS LIEJbIX U APOOHO-PAIIMOHATBHBIX 1

YpaBHEHMI U HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U I[pOGHO-paL[I/IOHaJIBHBIX

13 YPaBHEHMI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LEIBIX U IPOOHO-PAIIMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

15 MHorouseHsl OT OHOM NIepeMEHHOM. JleeHre MHOTOWIeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera

17 Penienune cucrem TMHEHHBIX YpaBHEHUH

18 Pemenne cucreM NTMHENHBIX YPABHEHUN
Marpuiia cucteMsl JMHEHHBIX ypaBHEeHHH. Onpeaenurenb

19 MaTpHULIbI 2X2, €ro reOMETPUYECKHUM CMBICI U CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20 Ornpenenurens MaTpULbl 2X2, €ro TEOMETPUUECKUNA CMBICI U
CBOWCTBA; BBIYHUCIIEHUE €0 3HAYECHUS

21 [Ipumenenue onpenenutens Uisl peLIeHUs CHCTEMBI
JIMHEUHBIX YPaBHEHUN

99 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

93 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

24 KonTponbnas padora: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YPAaBHEHUN"

o5 @yHKIMS, crioco0bl 3aanus GyHKIH. B3aumHo oOpaTHbIe
¢byukun. Komnosunus ¢pyHkimit

26 I'padux ¢pynkuuu. DnemeHTapHble Mpeodpa3zoBaHus
rpaduKoB PyHKIHIT

97 O6uacTp onpeaeneHuss 1 MHOKECTBO 3HaYeHUH (PYHKIINU.

Hymu pynkuu. [TpoMexxyTku 3HaK MTOCTOSTHCTBA




Yérnsie 1 HeuéTHBIe GyHKuMU. [lepuoanyeckue GyHKINU.

28 [TpomeKyTKM MOHOTOHHOCTH (DyHKIIMH

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIMH. Hanbomnbiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

30 Jlunelinas, kBaapaTuyHas U IpOOHO-IMHEHHAST PYHKITUN

31 DeMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHHUE IPa(hUKOB ITUX
byHKIII

39 DeMeHTapHOe UCCIIeI0BaHUEe U MIOCTPOEHUE rPpahuKOB 3TUX
byHKIII

33 Crenesns ¢ 1enbIM nokaszareneM. bunom Herorona

34 Crenens ¢ nensiM nokasareneMm. bunom Herotona

35 CrenenHas GyHKLHS C HATYypaJIbHBIM U LIEJIBIM [10Ka3aTeNIeM.
E€ cBoiicTBa u rpadux

36 Kontponpnas padora: "Crenennas pynkmnus. E€ cBoiicTBa u
rpaduk"

37 Apudmerndecknit KOpeHb HaTYPaJIbHON CTENEHH U €T
CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH U ero
CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BHIPAKECHUHN, COACPIKAIINX
CTETICHU W KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETIeHU W KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETIEHU U KOPHU

42 Hppannonansabie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS

MPPALMOHAIBHBIX YPABHEHUN




Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS

43 UppaLMOHATIBHBIX YPaBHEHUN 1

44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS 1
UpPpaMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE NTEPEXO/IbI B PEIIEHUH UPPALMOHAIBHBIX 1
ypaBHEHUH

46 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALTMOHAIBHBIX 1
YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH UPPATMOHAIBHBIX 1
ypaBHEHUI

48 PaBHOCHIIBHBIC TTEPEXO0/Ibl B PEIICHUN UPPALMOHAIBHBIX 1
YpaBHEHUN

49 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (HyHKIMH 1
00paTHOM CTENEHHU C HaTypaJbHbIM [1OKa3aTeIeM

50 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (HyHKIMH 1
00paTHOM CTENEHHU ¢ HaTypaJbHbIM [TOKa3aTeleM

51 KonrtponbHas pabdora: "CBoiicTBa u rpaguk KopHs N-0i 1
creneHu. MppanuoHanbHble ypaBHeHUs"

52 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ paliMOHAJILHBIM IIOKa3aTeIeM U e€ CBOMCTBA 1

54 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

55 [Toka3zarenbHas ¢pyHKIM, €€ cBOMcTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUHU A peLICHUS] ypaBHEHHM 1

57 Hcnonps3oBanue rpaduka GyHKIUU A peLICHUS ypaBHEHHM 1

58 [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS 1
MoKa3aTeIbHbIX YpaBHEHUN

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHHS 1




II0OKa3aTeJIbHBIX YPaBHEHUU

IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE MCTOJbI pCUHICHUA

60 II0OKa3aTeJIbHBIX YPaBHEHUI 1

61 Kontponbnast padora: "[lokazaTenpHas GyHKIHS. 1
ITokazarenbHble ypaBHEHUS"

62 Jlorapudwm yucna. CBoiicTBa orapugma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudwm gucia. CBoiicTBa orapugpma 1

65 JecsaTuunble U HATypallbHbIE TOTapHU(pMBbI 1

66 JlecaTHYHBIE U HATypaJIbHBIC JTOTapH(PMBI 1

67 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI 1

68 [IpeobpazoBanne BEIpAKEHHIA, COACPIKALINX JIOTAPU(HMBI 1

69 [IpeoOpazoBanue BEIpaXEHUH, COIEPIKANUX JToTapr(PMbI 1

70 Jlorapudmuueckas GyHKIMsA, €€ CBONCTBA U rpaduK 1

71 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U rpauK 1

72 Hcnonb3oBanue rpaduka GyHKINUN AJIS pelIeHus] ypaBHEHUH 1

73 Wcnonb3oBanue rpaduka QyHKUINU Ui pellIeHUs] ypaBHEHUN 1

74 Jlorapugmuueckue ypaBHeHUs. OCHOBHbBIE METOBI PEIIEHUS 1
norapu(pMHUUECKUX ypaBHEHHIA

75 Jlorapudmuueckue ypaBHenusi. OCHOBHBIE METObI PEIICHHS 1
norapu(MUUECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1
norapu(MHUUECKUX YpaBHEHUN

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUIECKUX 1
ypaBHEHUU

78 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapU(DMUIECCKUX 1

ypaBHEHUU




KonTtponpHas padora: "Jlorapudmudeckast pyHKIms.

79 1
Jlorapudmudeckue ypaBHeHHS"
80 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YMCIOBOI0 apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apI'yMEHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOI0 apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIIPECIICHHIE 1
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEICIICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOIO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHuEe TPUTOHOMETPUUECKUX BBIPAKEHUI 1
91 [Ipeo6pa3oBanue TPUrOHOMETPUYECKUX BBIPAKEHUN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHU I 1
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
98 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1
99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 KonTtponpHas padota: "TpuUroHoMeTpruuecKue BbIpaXKEeHUs U 1




TPUTOHOMETPUYECKHUE ypaBHEHUS"

HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJaHusA

102 MOCJIEA0BATEIBbHOCTEN. MeTo1 MaTEMAaTUYECKON MHAYKIUU 1

103 MOHOTOHHBIE U OTPaHUYEHHBIE I10CIIEA0BATEILHOCTH. 1
Hcropus aHanuza OECKOHEYHO MaJlbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneyHo yObIBaromas reOMeTpHIECcKasi pOrpeccust

107 CymMma 6eckoHeuHO yObIBaroIeil reoMeTpu4ecKoit 1
porpeccuu

108 JlunelinpIi ¥ 3KCcIOHEHIMANbHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX IPOLIEHTOB

109 JInHelHbIN ¥ 3KCIOHEHIMANbHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX TIPOLIEHTOB

110 Vcnonb30BaHue MPOrpeccH JJIs PEIIeHUs peasIbHBIX 3a/1a4 1
HPUKIIAJHOTO XapakTepa

111 Konrponsnas pabora: "[locienoBarenbHOCTH U porpeccuu” 1

112 HenpepriBHble QYHKIIMU 1 UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI IrpaduKOB GyHKIUN 1

114 CaolicTBa (DyHKIMIT HEIPEPHIBHBIX HAa OTPE3KE 1

115 CaoiicTBa (hyHKIMIA HENPEPHIBHBIX HA OTpE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 MeTto MHTEPBAIIOB [ PELIEHHsI HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pEIEHUST HEPABEHCTB 1

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIMN JIJIs1 pEIIeHUs 1
3a1a4

120 [TprMeHeHre CBOMCTB HENPEPhIBHBIX (QYHKIIU IS pelIeHus 1




3aaad

121 [TepBas 1 BTOpas mpou3BOAHBIC (QYHKIIHMH 1
122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3MUECKUNA CMBICI IIPOU3BOTHON 1
124 VYpaBHeHuUe KacaTeIbHOU K rpaduKy O yHKIIMH 1
125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIUN 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
128 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI
129 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA
130 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA
131 Konrtponsnas padora: "[IpousBoanas” 1 1
132 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"VpaBuenus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHKkuun"
134 HToroBas KOHTpoJIbHAsA paboTa
135 Hrorosast KOHTpOJIbHAS paboTa 1
136 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alusl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3YYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBEI

[IpumeHeHne Mporu3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIICTO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GYHKIIMHM Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpE3Ke

10

11

12

Haxoxnenune HanOompIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaWMEHBIIETO 3HAUYCHUSI HEPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpEe3Ke

13

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

14

15

16

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTo GOopMYIION UITH




rpaduKoM

17 Kommnosumus hyHkmmii

18 Komnozunust GyHKimit

19 Komnozunus GyHkimit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTApHBIX (DYHKITHHA.
[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX

%6 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTeTrpaja

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeliOnuna

28 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnuma

29 [IpumeHneHne nuHTerpaia AJjig HaX0XACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [IpumeHneHue nHTerpana g HaXOXKACHUS
00BEMOB reOMETPUYECKHX TEJ

31 [Tpumeps! pemenuit quddepeHnraIbHbIX




YpaBHEHUU

[Tpumepsr pemenuit auddepeHnaIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan’

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX




YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenne TpuroHOMeTpUYECKIX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpUYeCKHX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS




norapuMIUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

> HppaLMOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLiOHAJIbHBIX HEPABEHCTB
60 OCHOBHbBIE METO/1bI PEeILICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHH
62 I'paduueckue METOIbI pEeLICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
[I0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue MeTo bl peeHus
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padryueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
69 I'paduueckue MeTO I peLIeHUs

MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX




YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparmoHalibHbIe,
MOKa3aTeIbHbIC U JIOTapU(PMUUECKHE
HepaBeHCTBA"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YuClia

74

75

76

KomriekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIIa

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJAMHATHOM TNIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. KopHu N-oii ctenenun
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA

81 pereHust GU3NIECKUX U T€OMETPUICCKUX
3aa4y

82 Konrtponsnas padora: "KomiuiekcHbie
gucna"

83 HarypanbHble u 1ienple yucia

84 HatypanbHble u Lenble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YHCEeIT

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

87 [TpumMeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJ u HOK

88 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

89 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
EJBIX YHCEI: OCTATKH 110 MOJIYITIO
[IpuMeHeHne TPU3HAKOB J1€TUMOCTH

91 LEJIBIX YncelT: anroput™ EBknuaa nis
peleHwust 3a/1a49 B IeITBIX YUCIIaX

92 KonrtponsHas pabdora: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA

94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHIA.




PaBHOCHUIbHEIE CHCTEMBI U CHCTEMBI-
CICACTBUA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
97 COBOKYTIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIIbHBIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
YpaBHEHUU

[IpuMeHeHMe crCcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX

pe3yIbTaToB
IIpuMeHeHNEe CUCTEM K PELICHUIO

102 MaTeMaTHYECKUX 3a/]1a4 U 337134 U3
pa3nuyHbIX 001acTeil HaAyKH U peabHOM

JKU3HHU, UHTCPIIPETAIHNA [TOJTYYCHHBIX




pE3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yIbTaToB
Kontposbnas padora: "Cuctemsl

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PannoHanpHbIE CHCTEMBI € TApaMETPAMU

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHaibHbIe CUCTEMBI C
napamMeTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 TpuronomeTpruueckre HEpaBeHCTBA C




napameTpamu

116 Tpuronomerpuuecknue CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
napameTpamu

117

HOCTpOCHI/Ie Hn UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIBIO CUCTCM ypaBHeHI/Iﬁ

C mapameTpaMu

[TocTpoenue u uccnenoBaHue
119 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

120 KonTponsnas pabora: "3anauu c
napamerpamu”

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IEeHNE,

122
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTH3aIls 3HaHWI: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cucrtemaTtusanus 3Hannii: "HepaBencrsa"

[ToBTOpeHue, 06001IeHNE,

125
cucremarusanus 3HaHnui: "HepaBencraa"




[ToBTOpenue, 06001eHNE,

126 ) 1
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 06001IEHNE,

127 cucteMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"

[ToBTOpeHue, 0600mIEeHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cucteMaTtu3anus 3Hanui: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucTeMaTu3alus 3Hanui: "MHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Hrorosas koHTpOIBHAS paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEeH e, 1
cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. AnreOpa ¥ Hadajla MaremaThyeckoro aHamms3a, 10 kiacc/
Mep3nsaxk  A.I'., Homuposckuit [.A., IlomaxkoB B.M.; mnoa penakumei
[Tomonbckoro B.E., OOmecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTBHIO
M3narensckuit  nieatp «BEHTAHA-T'PA®y»; AxknuonepHoe 001mecTBo
«3naTenbCcTBO «IIpoceemienue»
* MaremaTtuka. AnreOpa M Havajla MareMaTH4yeckoro aHamusa, 11 kiacc/
Mep3nsaxk  A.I'., Homuposckuit .A., IlomaxkoB B.M.; mnoa penakuuei
[Togonsckoro B.E., OOmectBo ¢ OrpaHWYEHHOM OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-TPA®»; AkuuoHepHoe  OOIIECTBO
«3natensctBO «IIpocBenieHme»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://rosuchebnik.ru/material/algebra-i-nachala-matematicheskogo-analiza-
uglublennyy-uroven-11-klass/

https://rosuchebnik.ru/material/algebra-i-nachala-matematicheskogo-analiza-
uglublennyy-uroven-10-klass/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru/

https://skysmart.ru

https://www.yaklass.ru
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https://rosuchebnik.ru/material/algebra-i-nachala-matematicheskogo-analiza-uglublennyy-uroven-10-klass/
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