MyHHIMIIaaIbHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE
yupexaeHue
«JInment Ne 9y

PabGouasi nporpamma

HanMenoBanne ydeOHOTO mpenmera MareMaTHka.
Y4eOHblit Kypc: ajareopa U Hayajaa
MATEeMATHYECKOI0 AHAJAN3A. YTJIY0JICeHHbIN YPOBEHb.
Kiaccsr 10u, 104, 10e, 11e, 11u, 112

Cpoxk peanmu3anuvl MPOTPpaMMbl, Y4e€OHBIE TOMbI,
KOJIMYECTBO YACOB 0 y4eOHOMY IJIaHY:

YyeOusie KonmnuecTBO 4acoB B roy/ B HELEIIO
TOJIbI 10 xmacc 11 xnacc
2025-2026 136 4 136 4

HporpaMMa COCTaBJICHA Ha OCHOBC:

denepaqbHOTO  TOCYIAapCTBEHHOIO  00pa30BaTEIbHOTO
craggapta COO; 0oCHOBHOM 00pa30BaTEeIbHON MPOTPAMMBI
COO MAOY «Juueit Ne 9»; mnpumepHoil paboueit
nporpaMMbel O y4eOHOMY Kypcy «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIIN3a»

Pabouyto mporpaMMmy cocTaBuIIL:
I'y6anenxona O.U.

HoBocu6upck, 2025



MNOSACHUTEJIbHAS 3AITUCKA

VYueOHBIE Kypc «Anrebpa u Hadaia MaTeMaTH4ecKOro
aHaJM3a» SIBIISIETCS OJHUM M3 HauOoliee 3HAYMMBIX B TPOTpaMMe
cpeaHero oouero oopazoBaHMs, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT HMHCTPYMEHTAIBHYIO 0a3y [UIs W3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYIOod CTOpPOHBI, (OpMHpYET
JIOTHYECKOE M a0CTPaKTHOE MBIIUICHHE OOYYarolmuXcsi Ha ypOBHE,
HEOOXOIMMOM JJIi OCBOCHMS HWH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH W JPYIMX AWCHUIUIMH. B pamkax maHHOTO
yueOHOro Kypca oOydvarolmuecss OBJIaJeBalOT YHHUBEPCAIbHBIM
S3BIKOM ~ COBPEMEHHOW Haykd, KoTopas (opMyIupyeTr CBOHU
JOCTHKEHUS] B MaTeMaTH4ecKoi Gopme.

VY4eOHbIil Kypc anredpbl U Hadajdl MaTeMaTH4YEeCKOro aHaJIn3a
3aKJIa(bIBACT OCHOBY ISl YCTICIIHOTO OBJIaJICHUs 3aKOHAMH (DU3UKH,
XMMHUH, OHOJIOTHH, TIOHMMAaHHS OCHOBHBIX TCHICHIMHA pa3BUTHUS
9KOHOMHKH M OOIIECTBEHHOM JKU3HH, MI03BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX LUQPPOBBIX ¥  KOMIBIOTEPHBIX  TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh HMX JUISI JAJbHEHIEro oOpa3oBaHHS U B
MIOBCEHEBHOM KHU3HHU. B TO e BpeMs oBNajieHue abCTPaKTHBIMH U
JIOTHYECKU CTPOTUMH KOHCTPYKIMSIMH alareOpbl © MAaTEMATUICCKOTO
aHaM3a  pa3BUBaeT YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
00OCHOBBIBATh HCTUHHOCTb, JOKa3bIBATh YTBEPIKICHHS C TIOMOIIBIO
UHIYKIMHA U paccyXIaTh JACTyKTHBHO, UCTIOIB30BATh 0000IICHHE U
KOHKPETHU3aIMio, a0CTparupoBaHUE U aHAJOTHIO, (OpPMHPYET
KPEaTUBHOE U KPUTHUECKOE MBILILICHHE.

B xome wu3ydeHuss ydeOHOro kypca «Ainrebpa W Hauaia
MaTeMaTHYECKOT0 aHAJIN3a» OOy4YaroUIHecs MOTYYaroT HOBBIH OIBIT
pelieHHsT TMPHUKIATHBIX 3a/la4, CaMOCTOSTEIBHOTO TOCTPOCHUS
MaTeMaTHYECKUX MOJIEel pealbHbIX CHUTyallWid, WHTEPIPETALUuU
NOJYYCHHBIX PEIICHHI, 3HAKOMSTCS C IPUMEPAMU MaTEMaTUYCCKUX
3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOLIMHUCS
MaTeMaTHYECKUMH OTKPBITHSIMHU M UX aBTOPAMH.

VYueOHblit Kypc 0O0JagaeT 3HAYUTEIBHBIM BOCIUTATEIbHBIM
MOTEHIIMAJIOM, KOTOPBIN pean3yeTcsl Kak uepe3 yueOHbIi MaTepuall,
CMOCOOCTBYIOMIUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3  crneuupuky — yuyeOHOW  JeATelnbHOCTH,  TpeOyromeit
IPOIOJKUTEIBHON KOHIIEHTPAlM BHUMAHMUS, CAMOCTOSTEIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 TOJYYCHHBIN Pe3yJIbTaT.

B ocHoBe Meromukum oOydeHuss anrebpe U Havajgam
MaTeMaTHYECKOTO aHallu3a JISKUT JIEATSIbHOCTHBIH MPHHIUT
00y4eHwusl.



B crpykrype yueOHoro Kkypca «AnreOpa u Hayaia
MaTeMaTHUYeCKOTro aHaIn3a» BbIJICJICHBI CleayIoue
COJIEPKATEIHPHO-METOANYECKHE JIMHUK: «Yuciaa W BBIYUCICHHS,
«Dynkuun u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKoro aHanu3a», «MHoxkecTBa U JIorMKa». Bcee
OCHOBHBIE€ COJEPIKATEIbHO-METOIUYECKHE JIMHUM M3Yy4aroTCs Ha
MPOTSDKEHUH JIBYX JIET OOydYeHHMsT Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHMs, €CTECTBEHHO MAOMONHSSA IPYr Jpyra M TOCTENEHHO
HACHIIIAsICh HOBBIMH TEMaMH U pazjienamu. JJaHHbINH yueOHBIN Kypc
ABIISIETCS. MHTETPAaTUBHBIM, TIOCKOJBKY oOOBeAuHseT B cebe
COJIepKaHUE HECKOJIbKMX MATEMaTUYECKUX JUCIUIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHUS, MaTeMaTHYEeCKH aHaiu3, Teopus
MHOECTB, MaTeMaTH4ecKas joruka u japyrue. [lo mepe Toro kak
oOyJaroriyecs: OBIaJeBaOT BCE OoJiee MIMPOKUM MaTeMaTHUYECKUM
anmapaTom, y HUX MOCJIEI0BATEILHO dbopmupyercst
Y COBEPILECHCTBYETCSI YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJEIb
peanpHON CcHUTyallud, TPUMEHSATh 3HAHUSA, TOJYYCHHBIE TMIPHU
U3yYeHUU Yy4eOHOro Kypca, s pELIeHUS CaMOCTOATEIbHO

chopMyIMpOBAaHHOM  MaTeMaTHYEeCKOW  3ajaud, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.
CopepxaTenbHO-METOANYECKAs JTIUHUS «Hucna u

BBIYHCIICHUS» 3aBepuiaeT (OPMHUPOBAHHE HABBIKOB HCIIOJIH30BAHUS
JCHCTBUTENFHBIX YHCET, KOTOpOe OBUIO HAyaTo Ha YpPOBHE
OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemHero oOmiero
oOpa3oBaHusi 0co00oe BHUMaHME yjAenseTcss (OPMUPOBAHUIO
HaBBIKOB DAI[OHAJBHBIX BBIYMCICHHUH, BKIIOYAIOMIUX B ce0s
HCIIOJIb30BAHUC PA3JIMYIHBIX q)OpM 3aluCu 4uciia, yMCHHUEC J€J1aTb
NPUKUJIKY, BBIOJHATh MPUOMVKEHHBIE BBIYUCICHUS, OLCHUBAThH
YUCJIOBBIC BBIPpAXKCHUA, pa60TaTI) C MaTEMATHYCCKUMU
KOHCTaHTaMU. 3HAKOMbIE 00y4YaroUIMMCS MHOXECTBA HaTypajbHBbIX,
OCJIbIX, paldOHAJIbHBIX H I[el\/JICTBI/ITCJH)HI)IX HYUCCJII OOIIOJIHAKTCA
MHO)KECTBOM KOMILJIEKCHBIX YHCENI. B KaKJI0M M3 3TUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My crenu(pUYecKue 3agadd U
OllepalMy: JIeJIEHHUE Halelno, ONEPUpPOBaHME OCTaTKaMH Ha
MHOXECTBE IIeNIBIX YHUCEN, OCOOBbIE CBOMCTBA pPAlMOHAIBHBIX U
UPPAOHATIBHBIX YHUCEN, apU(PMETHUECKHE OIepaluu, a TaKKe
W3BJIICUCHHE KOpHS HATypaJbHOM CTENEHM Ha  MHOXECTBE
KOMIUTEKCHBIX 4Hcen. biaromaps mocienoBaTeTIbHOMY PacIIupEHHIO
Kpyra HUCIHOJB3YEMbBIX YHCCI W 3HAKOMCTBY C BO3MOXHOCTSAMHU HUX
NpUMEHEHHs JUIS peIIeHWs pa3Iu4HbIX 3agad  (opmupyercs
NpeCTaBICHUE O €IWHCTBE MAaTEMAaTHKH KaK HAayKH M e€ pOiu B



IIOCTPOCHUU MOZEIEH PEAJIbHOTO MHPA, IIUPOKO HCHOJIB3YIOTCA
0000111€HHE U KOHKPETU3ALIHS.

JIunna «YpaBHEHHUS UM HEPABEHCTBA» peaIU3yeTcs Ha
OPOTSDKEHUMM BCEro oOOy4YeHHMs Ha YPOBHE CpEIHEro oOILero
o0Opa3oBaHus, IIOCKOJIBKY B KaxkaoMm pasgene IIporpammsl
IIPENYCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3ajad. B pesynbrare
oOydaroluecss OBJaJEBAIOT pPa3IMYHBIMM METOJAMHU  pEIICHUS
paloHaIbHbIX, UPPALMOHAIIBHBIX, [I0Ka3aTeIIbHBIX,
Jgorapu(pMUYECKUX U TPUTOHOMETPUUECKUX YPaBHEHUMN, HEPABEHCTB
U CUCTEM, a TaKXKe 3aJad, colaepxkaiuux napamerpsl. I[lomydeHHble
YMEHHS IIUPOKO HCHOJIB3YIOTCS NpPU HCCIEAOBAHUU (YHKUUH C
MIOMOLLBIO ITPOU3BOJHON, IIPU PEILICHUM NIPUKIAAHBIX 3a4a4 U 3a1a4
Ha HaxOXJEeHHE HauOONbIIMX U HAUMEHBIINX 3HAYEHUH (YHKIUH.
JlanHas copaepkaTelbHas JIMHMUA BKJIIOYaeT B cebd  Takke
(¢opMupoBaHHE YMEHHUI BBINOJIHATH PACYETHI MO (OopMysaM,
npeoOpa3oBaHus paloHaIbHbIX, UPPaLMOHAIIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAKEHHM, a  TaKXKe  BBIPAKCHUN,
colepXalux cTeneHdu U Jjorapudmbl.  braromaps u3ydeHuro
areOpanyeckoro Marepuana IPOMCXOAUT JAajbHEWIIee pa3BUTUE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS O0ydYaromuxcs,
(GOopMHPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYXIEHHUH, paboThl C
CHUMBOJIBHBIMM (OpMaMM, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BHJE PAaBEHCTB M HEPABEHCTB. Anredpa mnpearaet
3¢ (GeKTUBHBIE HHCTPYMEHTBl [yl pEIICHUS MPAKTUYECKHX U
€CTECTBCHHO-HAY4YHBIX 3a/ad, HAIJISgHO JEMOHCTPUPYET CBOM
BO3MO>KHOCTH KaK 513bIKa HAyKH.

CopepxarenpHo-MeTonuYecKass  JuHUA  «DyHKIOUM U
rpaduKu» TECHO NeperuieTaeTcs ¢ JIPYrMMU JIMHUAMU Yy4eOHOro
Kypca, IIOCKOJIbKY B KaKOM-TO CMBICIIE 33JaET MOCIEA0BATEIbHOCTD
U3y4YeHHs Marepuana. l3ydeHue CTENEHHOHM, I0Ka3aTeNbHOM,
JOTapUPMHUUECKON U TPUTOHOMETPHUECKUX (PYHKIUI, HX CBOWCTB U
rpauKoOB, UCIIOJIb30BaHUE (PYHKLUI A peleHns 3a1a4 U3 APYrux
y4eOHBIX NPEIMETOB U PEAJBbHOM JKU3HU TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHaJIM30M, TaK U C PELICHUEM YpPaBHEHUH H
HepaBeHCTB. [lpm  3Tom  Oonblioe  BHUMAHUE  yJENACTCS
(GOpMHpOBAHHIO yMEHHUS BbIpaXaTb (OPMYJIaMHU 3aBUCUMOCTH
MEXIY pa3JIMYHbIMU BEIWYMHAMH, HCCIEN0BATH IIOJy4YECHHbIE
(GyHKUIMHU, CTPOUTh MX rpaduku. Martepuan 3Toil coaepx aTeabHON
JIMHUMW HAILCJICH Ha pPa3BUTHUE YMEHHMM M HaBBIKOB, IO3BOJIIOLINX
BBIPa)KaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B pa3in4yHOl (opme:
aHATUTHYECKOW, Tpaduueckoii u cioBecHOH. Ero wu3ydenue
CHOCOOCTBYeT  Pa3BUTHIO QJITOPUTMHYECKOTO MBILLIJICHUS,



CIIOCOOHOCTH K OOOOIIEHHI0O UM KOHKPETH3alMH, HCIOJb30BaHUIO
aHaJIOTH.

ConeprkarenbHast uans «Hadana MaTeMaTuuecKoro aHaIM3a
MO3BOJISIET CYUIECTBEHHO PACUIMPUTh KPYTI KaK MaTeMaTHYECKHX,
TaK W MPUKIAIHBIX 33/1a4, JOCTYIHBIX OOyYarolmuMcs, TaK Kak y
HUX TIOABIISETCS BO3MOXKHOCTb CTPOHWTH TpadUKH CIIOKHBIX
GyHKIMA, ONpenensaTh UX HauOOJIbIIMNEe W HAaUMEHBIIHNE 3HAYCHUS,
BBIUUCIIATH IO QUryp U 00bEMBI Te, HAXOAUTh CKOPOCTU H
YCKOpEHHsI TporieccoB. JlaHHasi cofepykaTesibHasi JIMHKUST OTKPBIBACT
HOBBbIE BO3MOKHOCTM IIOCTPOCHMSI MAaTE€MaTHUYECKUX Mojenein
peabHBIX CUTYaIlMi, MMO3BOJISIET HAXOIUTh HAWIyYIllee PEIICHHE B
NPUKIAAHBIX, B TOM YHUCJE COLMAIBHO-d)KOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHYECKOTO aHalin3a CIOCOOCTBYET
pa3BUTHIO aOCTPaKTHOTO, (HOPMaIbHO-TOTHUYECKOTO M KPEaTUBHOTO
MBIIUIEHUs, (OPMHUPOBAHUIO YMEHUN paCIO3HABaTh MPOSIBICHUS
3aKOHOB ~ MaTE€MaTMKHM B  HAayKe, TEXHHKE U  HCKYCCTBE.
OOyuaromiyecs: y3HalOT O BBIIAIOIIMXCS pe3yJibTaTaX, MOJTYYEHHbIX
B XOJI€ Pa3BUTHUS MaTeMaTHKHU KaK HayKd, U 00 UX aBTOpax.

ConepkarenbHO-MeTOnUuecKass  JuHUs ~ «MHOXecTBa U
JIOTHUKa» BKJIIOYaeT B ce0s DIEMEHThl TEOPUU MHOXKECTB U
MaTeMaTUYECKOM JIOTHKH. TeopeTnKko-MHOKECTBEHHbBIE
MpEeJICTaBICHUS MMPOHU3BIBAIOT BECh KYPC IIKOJIBHONW MaTeMaTUKH U
npeiaraloT HauboJjee YHUBEPCATbHBIN SI3bIK, O0BEAUHSIONUN BCEe
pas3enbl MaTeMaTUKU U € MPUIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC
MaTeMaTUYeCKHe AUCIUIUIMHBI U UX MPUIIOKEHUS B €IUHOE IIEN0E.
[ToaToMy BaXHO AaTh BO3MOXKHOCTH OOydYaroIIeMycsi MOHHUMATh
TEOPETHUKO-MHOXKECTBCHHBIA $I3bIK COBPEMEHHOW MaTEMaTUKH W
HCIIONIb30BATh €T0 JJISl BEIPAXKEHHs CBOUX MBICIEH. JIpyruM BaKHBIM
MPU3HAKOM  MaTeMaTUKU KAk HAyKd  CIEIyeT  MpU3HATh
CBOICTBEHHYIO €l CTpPOroctb OOOCHOBAaHUN U  ClIEJOBaHHE
OTpeIeIEHHBIM MPABHIIaM MTOCTPOCHHUS JTOKA3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIIUICHUS] O0Yy4YaroIIMXCs, IMO3BOJSET UM CTPOUTH
CBOM pPacCyXJECHHS Ha OCHOBE JIOTHYECKHX MpaBwil, (Gopmupyet
HABBIKH KPUTHYECKOTO MBIIIJICHUSI.

B yuebnom kypce «AnreOpa ¥ Hayala MaTeMaTHYE€CKOTO
aHaJIn3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHU4eCKOTro
MOJIeJTUPOBaHUS, KOTOpBIE PU3BAHBI CrocoOCcTBOBAThH
(GOpPMUPOBAHUIO HABBIKOB  IOCTPOCHHSI  MOJENIed  peallbHbIX
CUTyallui, WCCIIEJOBaHMUSI ATUX MOJIENe C TOMOIIBI0 ammapara
anreOppl W MaTEeMaTHYeCKOr0  aHaJW3a,  WHTEPIPETAINH
MOJTyYEHHBIX Pe3yJbTaTOB. Takue 3aJlaHusl BIUIETEHBI B KaXKIBIA U3



pa3zeNioB MPOTPaMMBI, MTOCKOJIBKY BECh MaTepHall Y4eOHOTO Kypca
HIMPOKO HUCHONB3YETCS [UIsl pElIeHUs NPUKIAAHBIX 3anad. [lpu
PEIICHUN PEaTbHBIX MPAKTUICCKUX 3a7ad 00yJarOIIHecs Pa3BUBAIOT
HaAOI0IaTEILHOCTD, yMEHHE HAaXOJWTh  3aKOHOMEPHOCTH,
a0OCTparupoBaThCsi, HUCIOJIB30BaTh  aHAJOTHI0, 0000maTh U
KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh N0 (OPMUPOBAHUIO
HABBIKOB PEIICHUS TPUKIAIHBIX 3aJlad OpraHU3yeTcs B TpoIecce
U3y4YeHHUS BCeX TeM YuyeOHOro Kkypca «AnreOpa W Hauaia
MaTEeMaTHYECKOTO aHAITN3ay.

Ha wu3yuenme yuebHOro Kkypca «Anredpa © Hauaia
MaTeEMaTHYECKOro aHajan3a» orsoaurces 272 daca: B 10 kinacce — 136
yacoB (4 yaca B Hegento), B 11 kmacce — 136 uacoB (4 uaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Yucna v BbIYHMCICHUSA

Panyionanbenele yncna. OObIKHOBEHHbIE U IECATHUYHBIE IPOOH,
NPOIICHTHI, OECKOHEUHbIe Tepuoanueckue npoou. Ilpumenenue
npoOell M TMpOLEHTOB JJs pelleHWs NPUKIAJHBIX 3axad U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaJIbHOMN KU3HU.

JeiicTBuTenpHple yucia. PanmoHanpHple U MppalliOHAJIBHBIC
yrciaa. ApudMeTniecKkrue onepannu ¢ JIeHCTBUTEIbHBIMUA YHCIAMH.
Moaynb neHCTBUTEIBLHOTO Yncia U ero cBoicTa. [IpubmmkEHHbIC
BBIUMCJIEHMS], IPAaBUJIa OKPYIJIEHUS, IPUKHUIKA U OLICHKa pe3yJbTaTa
BBIYMCIICHUM.

Crenenp ¢ wmenslM  mokazareneMm. bunom  HbroToHa.
Hcnonb3oBanue mnoxaxozasmeil (GopMbel 3amucu  JeHCTBUTENBHBIX
yhcesl s peUleHMs] IPaKTUYECKMX 3a7ad M IPEACTaBICHUS
JaHHBIX.

Apudmernueckuii KOpeHb HATypalbHOM CTENEHH U €ro
CBOICTBA.

Crenenp ¢ palMoOHaJIbHBIM IIOKa3aTeleM U €€ CBOICTBa,
CTENEHb C JCHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapupm umcna. CoiictBa norapudma. JlecaTuuHble H
HaTypajbHbIE JOrapUPMBbI.

CuHycC, KOCUHYC, TaHI'€HC, KOTAHI€HC YMCIIOBOTO apryMeEHTa.
ApKCcUHYC, apKKOCHUHYC U apKTaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHUS M HEPABEHCTBA

ToxxnmecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHus. YpaBHECHHE,
KOpPEHb YypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHMsI W YypaBHEHMsI-
cnencteus. HepaBeHCTBO, pelieHre HEPABEHCTBA.



OcHOBHbBIE METO/IbI PELIEHUS LIENBIX U JPOOHO-pallMOHATIBHBIX
YPaBHEHHUH M HEpPaBEHCTB. MHOIOWIEHBl OT OJHOW INEPEMEHHOM.
JleneHne MHOrowjieHa Ha MHOTO4YIEH C ocTaTKoM. Teopema be3y.
MHorounens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus  YHUCIOBBIX  BBIPAKEHUH, COJEpIKAIINX
CTEIIEHU U KOPHH.

UppanumonaneHble ypaBHeHUs. OCHOBHbIE METOJbl PEILICHUS
UPPALMOHAIIbHBIX YPaBHEHUIA.

[TokazatenpHbie ypaBHEHHs. (OCHOBHBIE METObI PEIICHUS
NIOKAa3aTeNbHbIX YPABHEHUH.

[TpeoOpa3oBanne BbIpaX)eHHH, ColepKaluX Jorapudmal.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PELICHHS
Jgorapu(pMUUECKUX YpaBHEHHH.

OcHoBHBIE TpuroHoMeTpuueckue dpopmysisl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BbIpaK€HHUH. PelieHne TpUroHoMeTpuyeckux
YPaBHEHUH.

Pemenne cucrem NHMHENMHBIX ypaBHEHMH. Marpuia CUCTEMBI
JUHENHBbIX ypaBHeHUW. Onpegenurens MaTpuubl 2X2,  €ro
T€OMETPUYECKUIM CMBICII M CBOWCTBA, BBIYMCIICHHE €r0 3HAYEHUS,
NPUMEHEHUE ONpPEACIUTENs sl PELIEHUsT CUCTEMBbl JIMHEHHBIX
ypaBHEHUH. PemnieHue NpUKIAIHBIX 3a1a4 C IMOMOINBK) CUCTEMBI
JMHEWHBIX YypaBHeHMU. MccienoBaHue NOCTPOCHHOM MOJEIU C
MIOMOILBIO MaTPHIl U OIIPEAEIUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEH pealbHON CUTYalUH C
IIOMOIIBIO YPAaBHEHUM M HEpaBeHCTB. IIpumeHeHue ypaBHEeHUN U
HEpPaBEHCTB K PEIICHUI0 MaTEeMaTUYECKHX 3aJady MW 3aJad U3
pa3nuyHbIX 001acTel HAYKU U PeaTbHOMN KU3HU.

DOYyHKUUH U TPaPUKHU

Oynkuus, cnocoObl 3amanus (GyHKIMU. B3amMHO oOpaTHBIE
byHKIIH. Kommosumus GbyHKIU. I'padux byHKIUH.
DrneMeHTapHbIe IpeoOpa3oBaHus rpaduKoB GyHKINH.

OO6nacTe ompeneleHruss U MHOXECTBO 3HAUYCHUN (PYHKIIMH.
Hymu ¢ynknun. TIpomMexxyTKH 3HAKOMOCTOSHCTBA. YETHBIE U
HeuéTtHble QyHkuuu. [lepuogmueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH ()YHKIMH. MaKCUMyMbl M MUHHUMYMBI (YHKIIHH.
Haubonbiiee u HauMeHblee 3HaUeHUs (QYHKIUU Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTHU4Has W JApPOOHO-TMHEHHass (QYHKIUH.
DneMEeHTapHOe UCCIIEeI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB.

CrenenHas (yHKIHS ¢ HATYpaJbHBIM U IIETBIM MOKa3aTeIeM.
E€ croiictBa u rpaduk. CBoiicTBa U rpaduK KOpPHS N-OM CTENEHU
Kak (DyHKIIMHU 0OpaTHOW CTETIEHH C HATYPaJIbHBIM ITOKA3aTeIEM.



[TokazarenbHast 1 orapupmudeckas GyHKIUU, UX CBOWCTBA U
rpaduku. Hcnonp3oBanue rpapukoB (QYHKIOMM JUis  pelieHus
YPaBHEHUH.

Tpuronomerpuyeckas OKPY’KHOCTb, oImpeneIeHue
TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEeHTa.

OyHKIHMOHAIBHBIE 3aBUCHUMOCTU B pEajbHBIX IIpoLEeccCax H
apneHusX. ['paduku peasbHbIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKoro aHajaimusa

ITocnenoBarenbHOCTH, CIIO0COObI 3a/1aHUs
[IOCJIEIOBATEIBbHOCTE.  MeTon  MareMaTHyecKOM  MHIAYKLUU.
MOHOTOHHBIE M OIpaHMYEHHBIE MOCIEAOBATENBHOCTU. VcTopus
BO3HMKHOBEHHsA  MAaTeMaTMYECKOr0  aHalIM3a KAk  aHaiau3a
0OECKOHEYHO MaJbIX.

Apudmernueckas u reoMeTpUYecKast IIPOTPECCUMN.
beckoneuno yOwiBaromasi reoMmerpuueckas mnporpeccus. Cymma
OeckoHeuHO yObIBatOIIeH reomeTprueckoi nporpeccuu. JInHeHHbIH
U OKCIOHEHIHMANBHBIM pocT. Ywucino e. PopMyna CIIOKHBIX
npoueHToB. Mcnonp3oBanue mporpeccuu IUisl PELIEHUsl peajbHbIX
3a/1a4 IPUKJIAIHOTO XapakTepa.

HenpepbiBHble (QyHKIMUM M uX cBoiictBa. Touku paspbiBa.
AcumnToTel  TpaguKoB  (QYHKIIHIL. CpoiictBa  (yHKIMI
HENPEPBIBHBIX HA OTpe3ke. MeToj HHTEpBAlOB ISl PELICHHUS
HepaBeHCTB. [IpyMeHeHne CBOMCTB HENMpPEpBhIBHBIX (PYHKUMHA JUis
peleHns 3a1a4.

[lepBass u BrOpas mnpousBoAHble ¢QyHKIUHU. OmnpenencHue,
reOMEeTPUUECKUd U (U3UYECKUN CMBICT MPOU3BOAHON. YpaBHEHUE
KacaTelbHOU K rpaduKy QyHKIUU.

[TpousBonHble  aneMeHTapHbIX  (pyHKImMil.  [IpomsBoaHas
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH ()yHKIIHH.

MHuoxecTBa M JIOTHKA

MHOXeCTBO, ONepallM¥ HaJ MHOXKECTBAMH M MX CBOMCTBA.
Huarpammsl Ditnepa—BenHna. I[Ipumenenne TEOPETUKO-
MHO>KECTBEHHOT'O anmnapara sl OIMCaHUs PEAbHBIX IIPOLIECCOB U
SBJICHUH, IPU PEILIEHUH 33]a4 U3 APYTHX YUEOHBIX NPEIMETOB.

Ornpezenenne, TeopemMa, CBOMCTBO MaTEMAaTHUYECKOTO 00BEKTa,
CJIEJICTBUE, I0KA3aTEIbCTBO, PABHOCUIIBHBIE YPAaBHEHMUS.

11 KVIIACC

Yucaa 1 BBIYHCTICHHASA
Harypanbusle u nensle uucina. I[IpuMeHeHHe NPU3HAKOB
JETUMOCTH TIEJIBIX YUCEN, HAauOOIBIINN OOIMA JAeTUTehb (Janee —



HOJI) n nanmensinee obmiee kpataoe (panee — HOK), ocratkoB mo
MOJyJII0, anroput™Ma EBKiauaa 11 peleHus 3aay B LENbIX YUCIIax.

KommuiekcHbie qucia. Anrebpanueckas u
TpUrOHOMETpUYECKast (OPMBI  3alUCH  KOMIUIEKCHOTO  YHCIA.
ApudpmeTnueckue  Omepalud €  KOMIUIEKCHBIMM — YHCJIAMHU.
N300pakeHne KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHr n-o#l cTeneHM U3 KOMILIEKCHOIO YMCIIA.
[IpuMeHeHre KOMIUIEKCHBIX 4YHCeN JUId pelieHus (PU3MUYECKuX u
F€OMETPUUYECKHUX 3a/1a4.

YpaBHeHHUS M HEPABEHCTBA

CucreMa U COBOKYNHOCTb YypaBHEHHH U  HEPAaBEHCTB.
PaBHOCUIIBHBIE CHUCTEMBI U CHUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE
HEPaBEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHHUI C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpruIeCcKux
HEPABEHCTB.

OcHoBHbIE METOABl  PELICHHUs MOKa3aTeNbHbBIX u
JOrapu(pMHUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIIEHUSI UPPALIMIOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METOABI pEUIEHHs CUCTEM U COBOKYIIHOCTEH
panoHaIbHbIX, UPpaLMOHATIbHBIX, MIOKa3aTeIbHBIX U
JOrapu(pMHUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamu.

[IpuMmeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO
MaTeMaTHUYECKUX 3a/ad U 3aJa4 U3 Pa3JInyHbIX 00JacTel HayKu U
pEaIbHOM JKU3HU, UHTEPIIPETALINS [TOJIyYEHHBIX PE3YJIbTaTOB.

DyHKIUH U TpaGUKH

I'papux xommosunuu QyHkuuil. ['eomerpuueckue o0pasbl
YPABHEHUI U HEPABEHCTB HA KOOPAMHATHON IIJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMUCTBA U TPaQUKH.

['paduueckue MeTonbl pPELIEHUS YpPaBHEHUH M HEPAaBEHCTB.
I'paduueckue MeTobl pelieHus 3a4a4 ¢ apaMmeTpaMu.

Hcnonp3oBanue rpadukoB (GyHKIHMNA s HCCICIOBaHUS
IIPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE BO3HMKAIOT IIPU PELICHUH
3a7a4 U3 IPYruxX y4eOHBIX MPEIMETOB U pealIbHOW KHU3HH.

Havana maTeMaTH4eCKOro aHaJIu3a

[IpuMeHeHHe TPOM3BOIHONW K HCCIEAOBAHHIO (QYHKUIUH Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHue HanOonblIero u
HAaUMEHBIIIETO 3HAYCHUI HEeTPEPHIBHOW (DYHKIIMK Ha OTpE3Ke.

[IpuMmeHeHne TPOM3BOAHOM Il HAXOXKICHMS HAWIYYILEro
peleHuss B NPUKIAAHBIX 3aj1adyax, Uil ONpPEACIICHHUs CKOPOCTH M
YCKOpEHHUs Ipoliecca, 3alaHHOro GopMyIoi Ui rpadukoMm.



[lepBooOpa3Has, OCHOBHOE€ CBOWCTBO  IEPBOOOpA3HBIX.
IlepBooOpa3ubie 31eMeHTapHBIX (QyHKUMH. [IpaBuia HaxoxaeHus
epBOOOPa3HBIX.

Wurerpain. ['eomeTrprdeckuil cMbICa MHTErpaia. Beruuciienue
onpenenéHHoro uHTerpaia no Gpopmyne Herorona-Jleiouuna.

[TpuMmeHeHne nHTErpana JUis HaX0XKIEHUs IUIoLael MII0CKUX
¢buryp u 00bEMOB reOMETPUUECKHX TEJl.

[Tpumepsr  pemeHuilt  nuddepeHIUanbHbIX  YpaBHEHHH.
MaremaTnueckoe  MOJEIUPOBAHUWE  PEAIbHBIX  TPOLECCOB  C
noMoIbI0 AU hepeHInanbHbIX YpaBHEHUI.

COJIEP’)KAHUE YYEBHOI'O KYPCA (11O TOJAM
OBYUYEHUS)

10 xkiaace

Yucna u éviuucnenus

e Panimonanbupie  uyucna. OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu,  TPOLEHTHI, OECKOHEYHBIE  NEPUOJUYECKHE  JIPOOH.
[Ipumenenne apoOeil M TPOIEHTOB AN PEHICHHUS MPUKIATHBIX
3a71a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHN U PEAJTbHOW KU3HHU.

* JlelicTBuTenbHblE Uyncaa. PalioHanbHble U MUppaliOHAIbHBIE
guciia. ApudMeTrndeckrue omnepanuu ¢ JCUCTBUTEIHHBIMU YHCIIAMH.
Monynb IeHCTBUTENBHOTO YUCla U ero cBoiicTBa. [IpubmmxEénnbie
BBIYHCIICHUSI, TIPABUJIA OKPYTJICHUS, TPUKUIKA U OIICHKA pe3yJibTara
BBIUUCIICHUM.

*CreneHb C 1eJbIM  TIOKazareneM. bunoM HeroToHa.
Ucnonb3oBanue mnoaxonsmie (Gopmbl 3amucu  AEHCTBUTEIBHBIX
yucen IS PEIICHUS TMPAKTUYECKUX 3aJad M TMPEeJCTaBICHUS
JTAHHBIX.

* ApudmMerndecknii KOpeHb HATYpalbHOW CTETNEHH U €ro
CBOMCTBA.

e CTeneHb € palloHaJIbHBIM IIOKa3aTeleM U €€ CBOMCTBA;
CTEIEHb C JCHCTBUTEIBHBIM MIOKA3aTEIEM.

e Jlorapudm uwmcna. CpoiictBa sorapudma. Jlecatndanvie u
HaTypaJIbHbIE JIOTapU(M.

* CuHyC, KOCHUHYC, TaHT€HC, KOTaHI'€HC YUCIIOBOTO
apryMeHTa.

* ApKCUHYC, apKKOCHUHYC U apKTaHT€HC YMCJIOBOT'O apryMEHTA.

Ypasuenus u nepagencmea
* TosxiecTBa 1 TOXKJIECTBEHHBIE TpeoOpa3oBaHUsl. Y paBHEHUE,
KOpEHb ypaBHEHMs. PaBHOCHIIBHBIE ypaBHEHHMs U YypaBHEHMS-



cienctBus. HepaBeHCTBO, pemieHne HEpaBEHCTBA.

* OCHOBHbIE =~ METOJBl  pEIIeHUs ILeNblX U ApoOHO-
pallMOHAIBHBIX YPAaBHEHUW W HEPABEHCTB. MHOrOWIEHBl OT OJHOMN
[IEPEMEHHOM. [leeHne MHOro4wieHa Ha MHOIOYIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensivu ko3 dunuenramu. Teopema
Buera.

* [IpeoOpa3oBaHusi UYMCIOBBIX BBIPAKEHUHN, COJAEpPIKAIINX
CTEIEHU U KOPHHU.

* Uppaunonaibubie ypaBHeHUsl. OCHOBHbIE METO/bI PEILICHUs
UPPALMOHAIIbHBIX YPaBHEHUIA.

* [lokazarenpHbie ypaBHEHUs. OCHOBHBIE METOJMBI PEIICHUS
MIOKAa3aTeJIbHBIX YPABHEHUM.

* [IpeoOpa3oBaHue BBbIpaXEHHUM, COJAEpKAIIMX JIOTAPHU(PMBI.
Jlorapupmuueckue ypaBHeHus. OCHOBHBIE METOABI pELICHUs
JOTapU(PMHUUECKUX YPaBHEHU.

* OCHOBHBIE TPUTOHOMETPUYECKHUE bopMybI.
[IpeoOpazoBaHne TPUTOHOMETPUYECKUX BbIpakeHU. Pemienue
TPUTOHOMETPUUECKUX YPABHEHUM.

* Pemienne cucrem JIMHEHWHBIX ypaBHEHHMHA. MaTpuiia cCUCTEMBI
JUHENHBIX YypaBHeHMM. OmnpenenurTens MaTpuipl 2 X 2, ero
F€OMETPUYECKUI CMBICI M CBOWMCTBA; BBIYHUCICHUE €r0 3HAYCHUS,
NPUMEHEHUE OIpPEACNIUTENsl Al PELIEHUsT CUCTEMBbl JIMHEHHBIX
ypaBHEHUH. PemnieHue NpUKIAgHBIX 3a1ad C MOMOIIBK) CHUCTEMBI
JMHEWHBIX YypaBHeHMU. MccienoBaHue NOCTPOCHHOM MOJENU C
MIOMOILBIO MaTPHIl U OIIPENEINUTENCH.

* [locTpoeHne MaTeMaTHYECKUX MOJIEIEH peaabHON CUTyaluu
C MOMOUIBI0 YPAaBHEHHMI U HEpaBeHCTB. [IpuMeHeHne ypaBHEHMI U
HEpPaBEHCTB K PEIICHUI0 MaTEeMaTUYECKUX 3aJady MW 3aJad U3
pa3uyHbIX 00IacTell HAYKU U PEeaTbHOM KU3HU.

Dyukyuu u cpaguxu

» OyHKIUsA, coco0bl 3a1anus QyHKIUUA. B3anMHO 0OpaTHBIE
byHKIIH. Kommozumus GbyHKIU. I'paduxk GhyHKIHH.
DrneMeHTapHbIe IpeoOpa3oBaHus rpaduKoB GYHKINH.

* O0nacTb ompeneNeHus U MHOXKECTBO 3HAYCHHH (DYHKIIMH.
Hymu ¢ynknun. TIpomMexxyTKM 3HAKOMOCTOSHCTBA. YETHBIE U
Heu€éTHble QyHkuuu. Ilepuogmueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH ()YHKIIMH. MaKCUMyMbl M MUHHUMYMBI (YHKIIHH.
Haubonbiee u HauMeHblee 3HaUeHUs (QYHKIUU Ha IPOMEKYTKE.

* JluneiiHast, KBaJpaTWyHas WM JIpOOHO-TMHEWHas (QYHKINU.
DneMeHTapHOe UCCIIeI0BAaHUE U TIOCTPOCHHE UX TPAPHUKOB.

* CreneHHas QyHKIHSI ¢ HATYPAJIbHBIM U LIEJIBIM TIOKA3aTEIeM.



E€ coiictBa u rpaduk. CpoiicTBa U rpauk KOpHS n-oi CTEHEHU
Kak (DyHKIIMU OOpAaTHOW CTENEHU C HATypaJIbHbBIM ITOKA3aTeIEM.

* [ToxaszarenpHas u jgorapudmuyeckas GyHKIUU, UX CBONCTBA
u rpadpuxu. McrnonpzoBanue rpadukoB (yHKIMHA Ui peIIeHUst
ypaBHeHul. TpuroHomerpudeckas OKPYKHOCTb, OIIPEACIICHHE
TPUTOHOMETPUYECKUX (PYHKLUH YUCIOBOI'O apryMEHTa.

* OyHKIMOHAJIbHBIE 3aBUCHMOCTH B pEajbHBIX Ipolieccax U
sBIeHUAX. ['paduku peasbHBIX 3aBUCUMOCTEH.

Hauana mamemamuueckozo ananusa

* [locnenoBarenpHOCTH, CrocoOBbl 3a/laHus
[IOCJIEIOBATEIBHOCTEN.  MeTon  MaTreMaTW4ecKod  MHIYKLHUU.
MOHOTOHHBIE M OrpaHHYEHHBIE IOCIEN0BATENBHOCTH. McTopus
BO3HUKHOBEHHUSI ~ MaTeMAaTUYECKOTO  aHaju3a Kak  aHajlIu3a
0ECKOHEUHO MaJIbIX.

* Apupmernueckass M TeOMETpUYECKass  IMPOTPECCHUHU.
beckoneuHno yoOwbIBatomass reomerpuueckas mnporpeccus. Cymma
OeckoHEeYHO yObIBaroeil reoMeTpruueckoi nporpeccuu. JInHenHsbli
U DKCHOHEHLUaNbHbIA pocT. Ymcimo e. Popmyna CIIOXKHBIX
npoueHToB. Vcnonp3oBanue mporpeccuu JUisl pelieHusl peanbHbIX
3a/1a4 NPUKJIAJHOTO XapaKTepa.

* HenpepriBHBIE (YHKIMU M WX CBOWCTBA. TOUYKM pa3phiBa.
AcuMnToTel  rpadukoB byHKIHIA. CpoiicTBa  (QyHKIMI
HENPEPBhIBHBIX Ha OTpe3ke. MeToa HHTEpBaJOB ISl pEIICHUS
HepaBeHCTB. lIpumeHeHne CBONCTB HeNpepbIBHBIX (YHKIMHA A7
pelieHus 3a1ad.

* [lepBasg u BTOpas mpousBoAHble ¢GyHKuMU. OnpenencHue,
FEOMETPUYECKUA U (U3UYECKUN CMBICT MPOU3BOAHON. YpaBHEHHUE
KacaTelnbHOHU K rpaduKy QyHKIUH.

e [IpousBonHble sneMeHTapHbIX (pyHkumid. [IpousBonHas
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3ULIMU (DYyHKIIUH.

Mmuoscecmea u no2uka
* MHOXeCTBO, OmNepaluy HaJ MHOKECTBAMU M HX CBOMCTBA.
Huarpammbl  Diinepa — Benna. Ilpumenenue TeopeTuxo-
MHO>KECTBEHHOTO anmnapara JJis OIMUCaHUsl pPealbHbIX MPOLIECCOB U
SIBJICHHUM, TIPU PEIICHUH 3aa4 U3 IPYTUX YU4eOHBIX MTPEAMETOB.
* Onpenenenue, Teopema, CBOWCTBO  MaTEMaTUYECKOIO
00BeKTa, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMSL.

11 kiaace

Yucna u evluucienus
* HarypanpHbie u menble 4yucia. [IpuMeHeHHe NpHU3HAKOB



nenumoctr 1enbix gucen, HOJl m HOK, octatkoB mo momyiio,
anroputMa EBKiIMza A1 peleHus 3a7a4 B UENbIX YUCIIax.

» KomruiekcHeie qyucia. Anrebpanyeckas u
TPUrOHOMETpUYECKast (OPMBI  3alUCH  KOMIUIEKCHOTO  YHCIA.
ApudpmeTnueckue  Oomepalud € KOMIUIEKCHBIMU  YHCJIAMHU.
N300parkeHne KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHH n-o#i CTEIIEHN U3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YHCeN Ul pelleHus (U3MYecKux Hu
F€OMETPUUYECKHUX 3a/1a4.

Ypasnenus u nepasencmea
e CucreMa U COBOKYMHOCTh YpaBHEHHMM U HEpPaBEHCTB.
PaBHOCWIIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUA. PaBHOCWIIbHBIE

HEPABEHCTBA.
*OTO0Op KOpHEH TPUrOHOMETPUUECKUX YpPaBHEHUH C
IIOMOIIBIO TPUTOHOMETPUYECKOMN OKPYKHOCTH. Pemenue

TPUTOHOMETPUUYECKHUX HEPABEHCTB .

* OCHOBHBIE ~ METOJbl  pELICHHS  [OKa3aTelIbHBIX U
JOrapu(pMHUUECKUX HEPABEHCTB.

* OCHOBHBIE METO/Ibl PEIICHUS UPPALMOHAIBHBIX HEPAaBEHCTB.
OcHOBHBIE ~ METOJBI  PEIIEHUS CUCTEM U  COBOKYIIHOCTEU
paloHaIbHbIX, UPpaALMOHATIbHBIX, MIOKa3aTeIbHBIX U
J0rapupMHUECKUX YPaBHECHUH.

* YpaBHEHMs, HEpaBEHCTBA U CHCTEMbl C THapaMeTpaMHu.
[IpumeHeHne ypaBHEHMI, CHCTEM W HEPABEHCTB K PELICHHIO
MaTeMaTHUYeCKUX 3a/ad U 3aJa4 U3 Pa3JInyHbIX 00JacTel HayKu U
pEaIbHOM JKU3HU, UHTEPIIPETALINS [TOJyYEHHBIX PE3YJIbTaTOB.

Dynkyuu u zpaguxu

s I'padux xomnosuuuu QyHkuuil. I'eomerpuyeckue oOpasbl
YpaBHEHUI U HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH.

* TpuroHomerpuyeckre (yHKIMH, UX CBOMCTBa M rpaduKu.
I'paduueckue metoabpl pelieHUs] YpaBHEHUW U HEPABEHCTB.
I'padnueckue MeTobl pelieHHs 3a1au ¢ apaMmeTpaMu.

* Ucnonp3oBanne rpadukoB GYHKIUN [JIs1 KCCIIEIOBAHUS
IIPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE BO3HMKAIOT IIPU PELICHUH
3a7a4d U3 APYruxX y4eOHBIX MPEIMETOB U PEaTbHON KU3HH .

Hauana mamemamuueckozo ananusa
* [I[puMeHeHre TPOM3BOJHON K HCCIEIOBAaHUIO (QYHKIUH Ha
MOHOTOHHOCTh W OJKCTpeMyMbl. HaxoxneHue HauOosblero u
HAaWMEHBIIIETO 3HAYECHUN HEMPEPHIBHON (DYHKIIMHM HA OTPE3KE.
¢ [I[pumeHeHre TPOU3BOJHON JUIsl HAXOXIEHUS HAWITydIlero
peuieHusl B NPUKIAAHBIX 3a]adax, Uil ONpPEACIICHUs CKOPOCTH M



YCKOpEHUs TIpol1iecca, 3aaHHOT0 GOopMYIIoN Uil TpaduKoMm.

* [leppooOpa3Has, OCHOBHOE CBOWCTBO IEPBOOOPA3HBIX.
[lepBooOpa3ubie 3nemenTapHbix GyHKuuid. [IpaBuna HaxoxaeHus
NIEPBOOOPA3HBIX.

* NnTterpan. I'eomerpruecknii CMBICI HMHTETpaja.
Brruucnenue onpenenéHHoro uarerpaia no gpopmyine Hororona —
JleiiOHuna.

 [Ipumenenre wMHTErpajza s HaXOXKJIEHUS Iulowanen
IUIOCKUX QUTYp U 00BEMOB r€OMETPUUECKHX TEJI.

« [Ipumepsr  pemenuii  auddepeHnnanbHbIX  ypaBHEHUH.
MaremMatnueckoe MOJECIMPOBAHHE pEATbHBIX IPOLECCOB  C
MOMOILBIO AU epeHInaNbHBIX YPaBHEHUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA
YYEBHOI'O KYPCA «AJITEBPA n HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJEHHBIN
YPOBEHb) HA VYPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHCKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMMO3ZUIIMH 00yYaronierocs
KaK aKTMBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCHUICKOro OOIIecTBa,
NpPEJICTaBICHUE O MaTEeMaTHMYECKUX OCHOBaX (YHKIMOHHPOBAHUS
Pa3INYHBIX CTPYKTYP, SBJICHUM, MpOLelyp IpakJaHCKOro o0miecTsa
(BBIOOpBI, OIpOCHI M JApPYroe), yMEHHE B3aUMOJEHCTBOBAaTH C
COLIMATTbHBIMU MHCTUTYTAMH B COOTBETCTBMM C WX (YHKIUSMHU H
Ha3HAaYCHHEM;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMS

c(hopMUPOBAHHOCTH POCCUICKON rpak 1aHCKOM
UIECHTUYHOCTH, YBAXKEHHS K MPOILLJIOMY U HACTOALLEMY POCCUHCKON
MaTeMaTHKH, LIEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSIM POCCHUHCKUX
MaTeMaTUKOB M POCCUHCKOW  MaTeMaTHMYeCKOW  IIKOJIbI,
HCIIOJIB30BAaHUE ITUX JOCTHIKCHUM B JIPYTMX HAyKax, TEXHOJOTHUSX,
cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEM pPOCCUHCKOro Hapoja,
c(OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  ATUYECKOIO
MOBEJCHUS,  CBSI3aHHOIO  C  IPAKTUYECKUM  IPUMEHEHUEM
JOCTUKEHUM HAYKU U JIEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO Oy AyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOLIEHHWE K MHpPYy, BKIIOYas ACTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a/ay, PELICHUH,
pacCcy’KAeHH, BOCHPUMMYUBOCTH K MAaT€MaTHYECKUM acleKTam
pa3JInYHbIX BUI0B UCKYCCTBA,

5) pu3nvecKkoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTh MaTeMaTHYECKUe
3HaHUSI B HHTEpecax 370pOBOTO W 0Oe3omacHOro olpasa KW3HH,
OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370pOBBIO  (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIM PEXUM 3aHITUH M OTAbIXa,
peryJsipHas ¢dusnueckas AKTUBHOCTH), ¢dusnueckoe
COBEpUICHCTBOBAHUE MPHU 3aHATHUSIX CHOPTHUBHO-030POBHUTEIHHOM
JESATEIBHOCTBIO;

6) TPyA0BOro BOCIIMTAHHUS:

TOTOBHOCTb K TPYJy, OCO3HAaHHE ILIEHHOCTH TPYIOJIO0MS,
UHTEpeC K pa3inyHbIM chepaM TpodecCHOHaTbHON eI TeThbHOCTH,
CBSI3aHHBIM C MaTeMaTUKOH M €€ TNPWIOKEHUSIMH, YyMEHUe
COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieir mpodeccun U
peaan30BbIBaTh COOCTBEHHbIE KM3HEHHBIE IUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY 00pa3oBaHUIO u
caMOOOpa30BaHUI0 Ha TPOTSKEHUM BCEH KHU3HHM, TOTOBHOCTH K
aKTUBHOMY  y4YacTHUIO B  pEIIEHHH  MPaKTHUYECKUX  3aJad
MaTeMaTHYeCKOM HalpaBICHHOCTH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb 3KOJIOTUYECKON KyJbTYphl, NOHUMaHHE
BJIMSHUS COLMAIbHO-DKOHOMUYECKUX IPOLIECCOB HAa COCTOSIHHE
OPUPOAHON M  COLMAIbHOW Cpelbl, OCO3HAaHHE IJ100ATIBLHOIO
XapakTepa IKOJIOTUYECKUX MpoOieM, OpUEHTAlMsI Ha MPUMEHEHHUE
MaTeMaTHUYeCKUX 3HaHUM Ui pelieHus 3ajad B 001acTu
OKpYyXarollel cpenpl, IMJIaHUPOBAHUE IIOCTYNKOB M OLEHKU UX
BO3MOXHBIX [OCIIEICTBUH [Vl OKpPY’KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS,  COOTBETCTBYIOILETO
COBPEMEHHOMY YypPOBHIO Da3BUTUSl HAyKM M  OOILECTBEHHOMU
NPaKTUKM, [TOHMMAaHUE MaTeMaTHYeCKOM HaykKu Kak cepbl
YEJIOBEYECKOW JESITEIbHOCTH, 3TAloB €€ pa3BUTHS U 3HAYMMOCTH
JUIs Pa3BUTUSl LIMBWIIM3ALIMHM, OBJIAJCHUE $3BIKOM MaTEMaTHKU U
MaTeMaTHYeCKON KyJIbTYpOW Kak CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTb OCYIIECTBJIATE MPOEKTHYI0 M MCCIIEJOBATENIbCKYIO
JeSATENIbHOCTh MHAUBUAYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI



Ilo3naBaTeibHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jornyeckue 1eMcTBUA:

BBISIBIIATH W XapaKTepU30BaTh CYIICCTBEHHbBIE TMPU3HAKU
MaTEeMaTHYECKUX  OOBEKTOB, TOHATHUN, OTHOIIEHUH  MEXKIY
MOHSATHUSIMU, dbopmynupoBaTh ompeeeHus TTOHSITUH,
YCTaHABIMBATh  CYIIECTBEHHBIM  MNpPHU3HAK  KJIAcCCH(UKAIUHU,
OCHOBaHUs JUIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU MTPOBOAHMOIO
aHaJIu3a;

BOCIIpUHUMATh,  (QopMynupoBath ¥  MpeoOpa3OBHIBATH
CYXXJICHUSI: YTBEpJAUTEIbHbIE M OTpULATENbHbIC, E€IUHUYHbBIC,
YaCTHBIC U 00IIHE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
mpoTUBOpeYHs B (paKTax, TaHHBIX, HAOMIOICHUSIX U YTBEPKICHUSIX,
npeajiaraTb KpUTEpPUM JUIsl  BBIABJICHHS 3aKOHOMEPHOCTEW U
IIPOTUBOPEYMIL;

Jenatb BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX M HMHIYKTUBHBIX YMO3AKIIOUEHUU, yMO3aKIIOUCHUN
110 AHAJIOTHH;

IIPOBOAMUTH CAMOCTOSTENBHO JJOKA3aTEIbCTBA MaTEMaTHUECKUX
yTBEpKACHU (mpsiMble ¥ OT MPOTHBHOTO), BBICTpauBaTh
apryMEHTAallUl0, TMPUBOAUTH  TPUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpPATh CHOCOO perieHus: y4eOHOW 3amadyu (CpaBHUBATH
HECKOJIbKO BapUAHTOB pEIICHHUs, BEIOUpaTh HauOoee MOIXOISIIHIA
C Y4€TOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKkue 1eCTBHA:

MCIIOJIH30BaTh BOMPOCHI KAaK MCCIIEIOBATEILCKUIT HHCTPYMEHT
MO3HAHUS, dbopMynupoBaTh BOIIPOCHI, bukcupymomue
IPOTUBOpEYHE, MpodJeMy, YCTaHaBIMBaTb HCKOMOE M JIaHHOE,
dbopMupoBaTh THIOTE3y, apryMEHTHPOBaTh CBOIO  IO3HUIIHUIO,
MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIM SKCIEPUMEHT,
UCCIICIOBAaHHE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOTrO
0o0BbeKTa, SABIIEHUS, IMPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKITY
00BbeKTamMu, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOSITENILHO (HOpMYIHPOBATH OOOOIIECHHSI U BBIBOJBI TIO
pe3ynbTataM  NpPOBEAEHHOIO  HAOMIOJEHHUS,  MCCIEI0BaHUS,
OLIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX DPE3yJIbTATOB, BHIBOJOB U
0000IIEeHN;

IIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMPOLECCa, a TaKKe
BBIJIBUTATh MPEJIIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:



BBISIBIIATH Je(PUIIUTH MHPOPMAIMH, TAHHBIX, HEOOXOIUMBIX
JUTsl OTBETA HA BOIIPOC U JIJISl PEILICHUs 3a7a4H;

BBIOMpPATh MH(POPMALUIO M3 HCTOYHUKOB PA3IUYHBIX THIIOB,
aHAJIM3UpOBaTh,  CHUCTEMATH3UPOBaTh U UHTEPHPETUPOBATH
UH()OPMAITHIO Pa3IMYHBIX BUJIOB U (HOPM MPEICTABIICHNUS,

CTPYKTypUpOBaTh  MH(MOpMAILIUIO, TPEACTaBIATH €€ B
pa3nuuHbIX (hopMax, MWIUTFOCTPUPOBATH FpapUuecKy;

OIICHMBATh HAAEKHOCTh HMH(OpPMAIMHM IO CAMOCTOATEIHHO
c(hopMyITUPOBAaHHBIM KPUTEPUSIM.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0uienue:

BOCIIPUHUMATh U (HOPMYITHPOBATH CY>KICHHS B COOTBETCTBUU
C YCIIOBUSIMH | LIEJISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOI0O TOYKY 3pEHHS B YCTHBIX M IHUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUsT TI0  XOJy pemieHus 3ajJa4yd, KOMMEHTHpPOBATH
MOJIyYEHHBIH pe3ysIbTarT;

B XOJe OOCYXIeHHus 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cykIaeMoil TeMbl, MPOOJIEeMbl, pelraeMol 3a/ladM, BBICKA3bIBAThH
UJeH, HAIleJICHHbIE Ha TIOMCK PEIIeHUs, COIMOCTABJIATh CBOU
CY)XKJIEHUSI € CYXIEHUSMH JPYrMX YYaCTHHKOB  JIMAJIOTa,
0OHapy>XMBaTh pa3IUYUe M CXOJCTBO TNO3UIMNA, B KOPPEKTHOU
dbopme hopMynIHupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTABISITh PE3YyJbTAaThl PEIICHUsl 3aJlay, SKCIEPUMEHTA,
WCCJICIOBAHMS, IIPOCKTA, CAMOCTOSATEIBLHO BBIOMpaTh (QopMmar
BBICTYIUICHHS C Y4YETOM 3aa4 MPE3CHTAlMM W OCOOCHHOCTEM
ayIUTOPUH.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eiCTBUS

Camoopranuzaums:

COCTaBIIAITh IIJIaH, AQJTOPUTM pELICHHUs 3aJauyd, BBHIOMpATH
Croco0 pemieHus ¢ y4€TOM UMEIONIUXCS PEeCypCoOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATb M KOPPEKTHUPOBATH BapHAHTHI
peleHuit ¢ yuéToM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/JIEKT:

BIQJICTh HAaBBIKAMHM  TIO3HABATENBbHOW  pedrekcun  Kak
OCO3HAHUSl COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB,
UX PE3yNBTATOB, BIAJIETh CIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3yibTaTa peleHns MaTeMaTUIeCKOM 3a1a4y;

NpeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpHU
pEeLIeHUN 3a/1a4i, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWIEHHBIX OIMIMOOK, BHISBICHHBIX
TPYAHOCTEH;



OLICHUBATh COOTBETCTBUE pe3ylibTaTa IEed € YCIOBHSM,
OOBSICHATh NPUYMHBI JOCTH)KEHUS MM HEJOCTH)KEHUS pe3yJIbTaToB
JeSITeTbHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

IOHUMaTh M HCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW U
WHIMBUAYAIbHOW pabOTBl TpW  pemIeHHH ydYeOHBIX — 3ajad,
NpUHUMATh 11e€Jb COBMECTHOM  JeSTEIbHOCTH, IIJIAHUPOBATh
OpraHM3alMl0 COBMECTHOW paboThbl, pacnpeaensiTh BHUAbI padoT,
JIOTOBAapUBaThCs, OOCYXKJIaThb MPOLECC M pe3yiabTaT paloThl,
000011aTh MHEHHUS HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboThl (00CYXIEHHS,
00OMEH MHEHH, «MO3TOBBIC IITYPMbD» W HHBIE), BBITOJIHATH CBOIO
yacTh pPabOTBl W KOOPJIMHHUPOBATH CBOM JEMCTBUSA C JIPYrMMHU
YJIeHAaMH KOMAaH/Ibl, OLIEHMBATh Ka4eCTBO CBOETO BKJIafa B OOIIMI
OPOAYKT MO KPUTEpUsM, COOPMYIHPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICUCTBUSL.

NNPEAMETHBIE PE3YJ/IBTATbBI

K xonmy o0ydenuss B 10 kiaacce oOydaromuicss MOJIy4YUT
CIIEyIOIIME MPEAMETHbIE pe3yibTaTbl IO OTACIBHBIM TEMaM
paboueii mporpamMMbl y4eOHOro Kypca «Anredpa © Hadana
MaTEMaTHYECKOI 0 aHAJIN3a»:

Yuciia v BbIYMCICHHUSA:

CBOOOJTHO ONEpPHPOBATH MOHATHSAMU: PALMOHAIBHOE YHUCIIO,
OeckoHeyHas nepuoguveckast ApoOb, MPOIEHTHI, WPPALUOHATIBEHOE
YKCJI0, MHOXXECTBA pALMOHAIBHBIX M JEUCTBUTEIBHBIX YHCEN,
MOJYJIb AEMUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpOoOU M MPOLEHTHI JUIs PEleHHs MPUKIATHBIX
3a/1a4 U3 pa3JInYHbIX OTpAcIel 3HAHUM U pPeabHOMN )KU3HU;

IIPUMEHSTh npUOINKEHHBIE BBIUHCIICHMS, IIpaBUJIa
OKpYTIJICHUS, IPUKUJIKY U OLIEHKY pe3yJibTaTa BbIUUCIICHHUIA;

CBOOOJTHO ONEepupoBaTh TMOHATHEM: CTEHNEHb C IEJbIM
MoKa3aTesleM, HCIOJb30BaTh  MOAXOASIIyl0  GopMy  3alucH
JNEHUCTBUTENBHBIX YHUCEN JJIs pPEIICHHs INPAaKTHUYECKUX 3a1ad |
IPEJICTaBICHUSI JTaHHBIX;

CBOOOJTHO ONEPUPOBATh MOHATHEM: apU(PMETHUECKUI KOPEHb
HaTypajabHOMN CTEIICHHU;

CBOOOJIHO OINEPUPOBATH MOHATUEM: CTENEHb C PAllMOHAIBHBIM
MOKa3aTeseM;



CBOOOJIHO OMEPHUPOBATH TMOHATUSAMH: Jorapudm dYucia,
JECSATUYHBIE U HATYpaJbHbIE IOTapU(PMBI;

CBOOOJIHO  ONEPUPOBATH TOHATHUSMU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa;

OTNIEpUpPOBATh  TMOHATUSIMU:  APKCUHYC, AapPKKOCHHYC W
ApPKTAaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHusi U HEpaBeHCTBA:

CBOOOZHO OMEpPUPOBATH MOHITUSIMH: TOXKJIECTBO, YPaBHEHHE,
HEPaBEHCTBO, PABHOCUJILHBIC YPaBHEHUS W YPaBHECHMSI-CIICICTBUS,
pPaBHOCHUJIbHbIE HEPABEHCTBA;

MPUMEHSATh Pa3JIMYHBIE METOJIbI PEIICHUS] PAIMOHATIBHBIX U
JIpOOHO-pallMOHANBHBIX YPaBHEHUM, MPUMEHITh METOJ] HHTEPBAJIOB
JUTSl peIlIeHUs HEPABEHCTB;

CBOOOZHO OIMEpPUPOBATh MOHATHUSMHU: MHOTOUJIEH OT OIHOMN
MEPEeMEHHOM, MHOTOWICH C TIeIbIMH KOd(Q(UIIMEHTAMH, KOPHH
MHOTOWIEHa, MPUMEHATh EJICHHE MHOIoO4YJleHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMmy besy u reopemy Buera nys penienus 3anay;

CBOOOZHO OMEpPUPOBATH MOHSATUSMHU: CHCTEMa JIMHEHHBIX
YpaBHEHUH, MaTpHlla, OINPEAETUTeNIb MaTpulpl 2 X2 U €ero
T€OMETPUUYECKUI CMBICH, HCIIOJNb30BaTh CBOMCTBA OIPEAECIUTEN
2 X2 nisi BBIYMCIICHUSI €T0 3HAYEHUS, MPUMEHATH OINPEACIUTENN
JUISL PELICHUsST CHUCTEMbl JIMHEWHBIX YPaBHEHUU, MOJIEIMPOBATH
peajbHBIe CUTYallMd C TOMOIIBIO CHUCTEMbl JTMHEHHBIX ypaBHEHUH,
HCCJEI0BATh IOCTPOCHHBIE MOJIEIM C IIOMOIIBID MaTpull u
OTIpEeNICTTUTENICH, UHTEPIIPETUPOBATD MOTYUYEHHBIN pe3yJIbTaT;

WCIIOJB30BaTh  CBOMCTBA  JEUCTBUM C  KOpHAMH  JUIA
npeoOpa30BaHUsl BIPAKEHUH;

BBIMIOJHATH ~ MPeoOpa3oBaHHsl  YUCIOBBIX  BBIPAXKCHHIH,
COAEpKAIIUX CTENEHU C PALIMOHAIBHBIM TTOKA3aTEIIEM;

UCIIONIb30BaTh CBOICTBa JOrapuMoB s TpeoOpazoBaHUs
norapu(pMHUECKUX BBIPAKCHUN;

CBOOOAHO  ONEpPUPOBATH TMOHATUAMHU: HPPALUOHAIBHBIE,
MOKa3aTeNbHbIE W Jorapu(MHUYECKUe YpaBHEHHS, HAXOIUTh WX
pELIEHUs C MOMOIIBbI PAaBHOCUIIBHBIX MEPEX0I0B WM OCYIIECTBIISAA
IIPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpHYECKHe (HOpMysbl st
npeoOpa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTh TMOHSATHUEM: TPUTOHOMETPUUECKOE
ypaBHEHHUE, TPUMEHATh HEOOXOIUMbIe (HOPMYJIBI IS pPEelIeHUs
OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHU;

MOJICIUPOBATh pEaJIbHbIE CHUTYallMM Ha S3bIKE alreophl,
COCTaBJISITh BBIPAKEHMSI, YPAaBHEHHUs, HEPABEHCTBA IO YCJIOBHIO



3a/la4M, HUCCIIEI0BaTh IOCTPOCHHbIE MOJEIU C HCHOJIb30BAaHUEM
anmapara anreOpsl.

DOYyHKIUHN U TPaQUKH:

CBOOOJTHO ONEPUPOBATH TMOHATHSAMU: (YHKIHSA, CIIOCOOBI
3aanus  (QYHKIMH, B3aUMHO oOOpaTHbIEe (QYHKIHMH, KOMIIO3UIIUS
¢yHkunii, rpaduKk  (QYHKUMH,  BBIIOJHATH  HJIEMEHTAPHbBIC
npeobpazoBanus rpaduKkoB PyHKINH;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: 00JACTh ONpEAETICHUs U
MHOXECTBO 3HA4YCHUH (QYHKIWH, HYIH (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA;

CBOOOJIHO OMEpPUPOBATH TMOHSATHUSAMH: UYETHBIE W HEUYETHBIC
GyHKIMHN, TepuouuecKue (YHKINUU, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, MAaKCUMyMbl M MHHMMYMBbI (YHKIMH, HauOojbllIee U
HalMEHbIIee 3HaueHue (PyHKIIUN Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: CTENCHHAas (YHKIHS C
HATypaJbHBIM U LIEJBIM IOKa3aTeseM, rpaduk CTeneHHONH (YHKIUU
C HaTypaJIbHBIM U LIEJIBIM TTOKa3aTesieM, rpaduk KOpHS N-0i CTETIeH!
Kak (DyHKIIMM OOpaTHOW CTETEHHU C HAaTYPaJbHBIM IT0Ka3aTeleM;

ONEpPHPOBATH TOHATHUSAMHU: JIMHEWHAs, KBaJpaTHYHAs U
JIpoOHO-THHEHHAs byHKIMH, BBINOJIHATh 3JIEMEHTapHOE
UCCJIEIOBAaHKUE U TOCTPOEHUE UX I'paUKOB;

CBOOOJTHO ~ OmepupoBaTh MNOHATHAMM: TOKa3aTelbHas U
gorapupmuyeckass  QyHKIOHHM, WX CBOWCTBA W  rpadukw,
UCIIOJIb30BaTh UX IpaUKH IS pelLIeHUs] YpaBHEHUH;

CBOOOJHO OINEPUPOBATh TMOHATUSAMU: TPUTOHOMETPUUYECKAS
OKPY)XKHOCTb,  ONpEeNeHHEe  TPUTOHOMETPUYECKMX  (QYHKLUH
YHCIJIOBOTO ApIyMEHTAa;

UCNONb30BaTh  rpaduku  (yHKIMA A8  HCCIeIOBAaHUsA
IPOLECCOB M 3aBUCHMOCTEM MpU pEIIEHUU 3ahad M3 JIPYrux
y4eOHBIX NPEAMETOB U pPeanbHOM >XU3HU, BbIpaXXaTb (OpMyIaMu
3aBUCHUMOCTH MEK/y BEIMUMHAMU;

Hauyana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: apuUPMeTHdecKas u
reoMeTpudecKas nporpeccus, 0OECKOHEUHO yObIBaro1as
reoMeTpuyecKas IpOrpeccusi, JIMHEHHbIA W 3KCIOHEHUMAJIbHbBIN
pocT, ¢GopMyia CIOXKHBIX MPOLIEHTOB, MMETh MPEJICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU Ui PEleHHs] pealbHBbIX 3ajad
IPUKIIATHOTO XapaKTepa;

CBOOOJITHO ONEpUPOBaTh MOHATUSAMH: MOCIEI0BATEIbHOCTD,
CHocoObl  33JaHMA  IOCIEAOBAaTENbHOCTEH, MOHOTOHHBIE U
OrpaHUYEHHBIE HOCJIEI0BATENBHOCTH, MIOHUMATb OCHOBBI



3apOKJIEHUS] MAaTEMaTHYECKOro aHallM3a KaK aHaiu3a OECKOHEUHO
MaJbIX;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HENPEPHIBHBIE (PYHKIIUH,
TOYKH pa3pbiBa rpaduka pyHKIUN, ACUMITOTHI rpaduka QyHKIHHU;

CBOOOJHO ONEpUPOBATH IMOHATHEM: (QYHKIIMS, HETpEpbIBHASA
Ha OTpe3Ke, NMPUMEHATh CBOMCTBA HEMPEPHIBHBIX (DYHKUUI a7
pelieHus 3a1ay;

CBOOOJTHO OINEpUpOBATH TMOHATHSMM: TiepBas U BTOpas
POM3BOJHbIE (DYHKIIMU, KacaTelbHas K rpaduky QyHKIUY;

BBIUUCIIATH NIPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMIO3UIMK JBYX (YHKIUH, 3HaTh MPOU3BOJHBIE 3JIEMEHTapHbIX
byHKIH;

UCIIOJIb30BAaTh TEOMETPUYECKHM U (QU3MYECKUIl  CMBICI
IIPOM3BOJHON IS PELLIEHUS 3aad.

MHoskecTBa H JIOTHKA:

CBOOOJTHO ONEpUpPOBaTh MOHATUSAMHU: MHOXKECTBO, OIlEpaluu
HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINMCAHUs peajbHBIX MPOLECCOB U SBJICHUH, IPU PELIEHUH 3a]1a4 U3
JPyTUX y4eOHBIX MPEMETOB;

CBOOOJHO ONEpPUPOBATH MOHATHSAMU: OINpEAENIEHUE, TEOPEMA,
ypaBHEHHE-CIIEJCTBUE, CBOMCTBO  MaTeMaTHYECKOro OOBEKTa,
JI0Ka3aTeNNbCTBO, PABHOCWIIbHBIE YPABHEHMSI U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiaacce oOydaromuiicss MOIY4HUT
CIEyIOIIME TPEAMETHbIE pe3yibTaTbl IO OTAEIbHBIM TEMaM
paboueil mnporpamMMbl yuyeOHOro Kypca «Anrebpa M Hayana
MaTEMaTHYECKOI0 aHaJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO ONEpUpOBaTh NOHATHUAMU: HATypaJlbHOE U LEJI0E
YHUCJIO, MHOXECTBA HATYpaJbHBIX M LEJIBIX YMCEJ, HMCIOJIb30BaTh
npusHaku genuMoctu nenslx uucesn, HOJ u HOK HnaTypanbHbIX
Yyucell AJIs PEeLeHus 3a1a4, IPUMEHATh aIropuT™ EBknnna;

CBOOOJHO ONEpUPOBATH IOHATHEM OCTaTKa [0 MOJIYJIIO,
3alMChIBaTh HATYpPaJbHBIE 4YKCIA B PA3JIUYHBIX IO3ULIMOHHBIX
CUCTEMAaX CUMUCIICHMUS;

CBOOOJTHO OINEPUPOBATH MOHATHAMHU: KOMILJIEKCHOE YHUCIIO U
MHOKECTBO KOMIUIEKCHBIX YHCEJ, MNPEACTABIATh KOMIIJIEKCHBIE
yuciaa B anreOpamdeckoil W TpUrOHOMETpUUYecKod  Qopme,
BBITIOJIHATh apU(PMETHUYECKHUE ONEeparuyl ¢ HUMU M U300pakaTh Ha
KOOPAMHATHOM INIOCKOCTH.

YpaBHeHusI U HEPaBEeHCTBA:



CBOOOJHO  ONEpPUPOBaTh TMOHATHUAMHU: HPPALUOHAIBHBIE,
NOKa3aTeabHble U JOrapu(pMHUUECKUE HEPaBEHCTBA, HAXOAMTh MX
peleHus ¢ TOMOIIBIO PABHOCHIIBHBIX IIEPEX0/I0B;

OCYILECTBIATh oT6op KOpHEH pu peuieHun
TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJTHO ~ OINEPUPOBATH IMOHATHEM TPUTOHOMETPUUYECKOE
HEPAaBEHCTBO, NPHUMEHATH HE0OXOAUMbIE (OPMYIbl JJI pEIICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTD
YPAaBHEHUH U HEPABEHCTB, PAaBHOCHUIIBHBIC CHCTEMBI U CHUCTEMBI-
CIEICTBUS, HAXOAWTh PEIIEHUS CHUCTEMBI M COBOKYITHOCTEH
pPalMOHAJIBHBIX, UppalUOHaJIbHBIX, IOKa3aTeJIbHBIX u
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pelmars paludOHAJIBbHBIE, HWpPpalMOHAJIbHbIC, ITOKA3aTEIIbHbIC,
JOTapu(PMHUUECKHE W  TPUTOHOMETPUYECKHE  ypaBHEHHS U
HEPABEHCTBA, COJIEPIKALLME MOLYJIN U NTapaMEeTpPhI;

IPUMEHATH IpaduyecKue METOIbl JJIsl PEeLIeHUs] YpaBHEHUH 1
HEPaBEHCTB, a TAKXKE 3a/1a4 C apaMeTpaMH;

MOJIEJIMPOBaTh pealbHbIE CUTyallUd Ha S3bIKE aireopsl,
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI MO
YCIOBMIO  3aJlayd, MCCIENOBAaTh  IIOCTPOCHHBIE MOJACIH €
HCIIOJIb30BAaHUEM anmnapara anreopsl, MHTEPIPETUPOBATH
MIOJIYYEHHBIN pe3yJsbTarT.

DOyHKUUM U rpauKu:

CTpPOUTh TpapuKH KOMIO3MIMU (PYHKIUH € TIOMOIIBIO
3JIEMEHTApHOTO UCCJENIOBAHMS W CBOWCTB KOMIIO3MIIMM JBYX
dyHKImiL;

CTPOUTH T'€OMETpHUYecKHe oOpa3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJAMHATHOM IMIOCKOCTH;

cBOOOHO ONEepUPOBATH MOHATUSIMU: rpaduxu
TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATh (DYHKUMU AJIE MOJEIMPOBAHUS M HCCIEIOBAHUS
peanbHBIX IIPOLIECCOB.

Hauvana maremaTn4yeckoro anajamsa:

MCIIOJIb30BaTh MPOU3BOJHYIO Ui MCCIIEN0BaHUs (PyHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI;

HAXOJIUTh HauOOJbIIee W HAUMEHbIIee 3HAuYeHUS (YHKINU
HEIPEPHIBHON Ha OTPE3KE;

HCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXOKJICHUS HAWIYYILIEro
pelIeHus] B NPUKJIAJAHBIX, B TOM YUCJE COLUAIBbHO-2KOHOMHYECKUX,
3a1a4ax, Uil ONPENEICHUs CKOPOCTH M YCKOPEHHs IIpoliecca,
3a1laHHOTO (POPMYJIION MK rpaHUKOM;



CBOOOJAHO  ONEpUpOBATHh  MOHATUSIMU:  [EPBOOOpa3Hasd,
orpeeN€HHbIA HHTErpall, HaX0IUTh IEPBOOOPA3HBIC JIEMEHTAPHBIX
GyHKIMI 1 BBIYMCIATE UHTErpall o popmysie HproTona-JleioHua;

HaXOJIUTh IUIOIIAAM IUJIOCKUX (Uryp U O00BEMBI Ten ¢
MOMOIIbIO UHTETPANIa;

MMETH NIPEJICTAaBICHUE O MaTEMAaTUYECKOM MOJEIMPOBAHNUU Ha
npuMepe coctaBieHus qudpdepeHIaIbHbIX YPaBHEHU;

pelmars NpUKJIAJHBIE 3aJaud, B TOM YHUCIE COLMAJIBHO-
JKOHOMHYECKOr0 M (PU3MUECKOro  Xapakrepa, CpeACTBAMHU
MaTEMaTHYECKOT O aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne(| HaumeHoBaHWe pasgenos n Tem KonuyectBo 4YacoB OneKTPOHHbIE
n/n nporpamMmmsl (undpposbie)
obpasoBaTenbHble
pecypcsbl
Bcero |KoHTponbHble|[1pakTuyeckune
paboThl paboThl
1 |[IMHOXecTBO AEeNCTBUTENbHbIX 24 1 https://resh.edu.ru/
yncen. MHorouvneHsl.
PauunoHanbHble ypaBHEeHUS 1
HepaBeHcTBa. CUCTEMbI JIMHENHBIX
ypaBHEHUI
2 ||®PyHKUMK 1 rpadmkn. CTeneHHas 12 1 https://resh.edu.ru/
YHKUMSA C LenbiM nokasaTtenem
3 ||[ApudmeTnyecknin KopeHb n-oun 15 1 1 https://resh.edu.ru/
cteneHn. MippaunoHanbeHble
ypaBHEHUS
4 |MokasaTtenbHas yHKUUSA. 10 1 https://resh.edu.ru/
[MokasaTenbHble ypaBHEHUS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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HanmeHoBaHWe pa3gernoB n Tem KonuyectBo 4Yacos OneKTPOHHbIE
nporpamMmmsl (undpposbie)
obpasoBaTenbHble
pecypcsbl
Bcero |KoHTponbHble|[1pakTuyeckune
paboThl paboThl
Jlorapudpmuyeckas yHKUNSA. 18 1 https://resh.edu.ru/
Jlorapnpmmyeckme ypaBHeHUs
TpuroHoMeTpuyeckue BblpaxKeHUst 22 2 1 https://resh.edu.ru/
N ypaBHEHMS
lMocnepoBaTenbHOCTU U 10 1
nporpeccun
HenpepblBHbIE OYHKLNWN. 20 1 https://resh.edu.ru/
MpounssogHas
lMosTOpeHue, ob6obLeHne, 5 1 https://resh.edu.ru/
cuctemaTmsaunsa 3aHaHum
OBLEE KONMMYECTBO YACOB IO 136 10 2
NMPOIrPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

Ne|| HaunmeHoBaHwe pasgenos 1 Tem KonuyecTtBo yacos OneKTpOHHbIE
n/ nporpaMmsl (uncpposeble)
n obpasoBartenbHbie
pecypchbl
Bcero | KoHTposnbHbI || [pakTnyeckune
e paboTbl paboThl
1 |[MccneposaHne oyHKUMIA C 22 1

NOMOLLbIO I'IpOI/I3BOL|,HOI7I

2 | [MepBoobpasHas n nHTerpan 12 1
3 |[Fpadukm TPUroHOMETPUYECKUX 14 1
dyHKUMA. TpUroHomeTpuyeckme
HepaBeHCTBa
4 |MppaunoHaneHble, 24 1

nokKkasaTtelibHble U
norapvl(bmw-lecm/le HepaBEeHCTBa

,=\ HaTtypanbHble 1 Lenbie Yucna 10

i ‘”III




HanmeHoBaHve pa3gernoB n Tem

n/ nporpaMmsl
n
7 ||Cnctembl paynoHarsnbHbIX,

MppaumnoHanbHbIX NokasaTenbHbIX
N niorapuOMUYeCcKnUX ypaBHEeHUN

(o]

MoBTOpeHue, ob6obLLeHne,
cucteMmaTmaaumsa 3HaHUn

8 |3agaumn c napameTpamu

OBLLEE KONMMYECTBO YACOB MO

KonunyecTtBo 4YacoB ONEeKTPOHHbIE
(uncbposeble)
obpasoBaTtenbHble
pecypchl
Bcero | KoHTponbHbI || [pakTuyeckue
e paboTbl paboThl
12 1
16 1
16 2
136 10 0

NMPOrPAMME




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

/1

Tema ypoka

KonuuectBo
4acoB

OCHOBHBIE BUIBI A€ATEILHOCTH
YYaIIuXCst

OneKkTpoHHBIE HU(PPOBBIE 00pa30BaTENbHBIE PECYPCH

Pazngen 1. MHoOkecTBO 1eliCTBUTEIBLHBIX YK ceJ. MHOrowieHbl. PannonanbHble ypaBHeHHsI U HepaBeHCTBA. CucTeMbl JIMHENHHBIX ypaBHeHUH (24 1)

MHoxecTBO, onepaly HaJ MHOXECTBAMU
M UX CBOMCTBa

Huarpammel Diinepa-Benna

IIpuMeHeHue TeopeTUKO-MHOKECTBEHHOT'O
almapara Jijisl peiieHus 3aa4

Parmonansabie yncina. OOBIKHOBEHHBIE U
JICCSITHYHBIC APOOU, MPOLICHTHI,
OCCKOHEUHBIE TEPUOAUIECKHE IPOOH

Panumonaneasie yncina. OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH, MIPOIEHTHI,
OCCKOHEUHBIE TEPUOAUIECKHE IPOOH

[Ipumenenue npoOeit 1 MPOIEHTOB /s
pelieHns MPUKIAAHBIX 33024

[Ipumenenue npoOeit ¥ IPOICHTOB JJIs
pelIeHHs NPUKIAJHBIX 33024

JlericTBUTEIbHBIC YKCIa. ParnoHanbHbIe U
HppalloOHAJIbHEIE YUCIa

ApudmeTryeckue onepany ¢
JEHCTBUTEIbHBIMU YNCIIAMH

10

Moynb 1eMCTBUTENBHOTO YKCIia U €ro
CBOMCTBa

11

[TpubmmkEHHBIC BEIYUCIICHUS, TPaBUIIA
OKPYIJICHMS, IPUKUJIKA U OLICHKA
pe3ynbTaTa BEIYMCICHHI

12

OCHOBHBIE METOABI PEIICHHS ETBIX U
JIpoOHO-pallMOHATIbHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OcHOBHBIE METOJbI PECIICHUA IICJIBIX U
IpoOHO-palOHaNIbHBIX YPaBHEHUH U
HEpPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHNUS LIENIBIX U
JIPOOHO-pAIIOHANBHBIX YPaBHEHUH 1

Hcnonn3oBaTs TEOPETUKO-
MHO>KE€CTBEHHBIH armapar

TUTS OTIHCaHU xoJa pereHus
MaTeMaTHYeCKUX  3ajad, a  TaKkke
peanbHBIX MPOLECCOB U SIBJICHUI.
OnepupoBatsh NOHATHAMM:
palMoHaIbHOE  YHCIO, OcCKOHEeUHas
epuoIuYecKas IIpo0b, MPOLICHTBHI;
HPpALMOHATIBHOE W JACUCTBUTEIIBHOE
YHUCIIO; MOAYIb
JENCTBUTEIBHOTO qHCha;
HCIO0JIb30BATH  3TH  TOHATHS  IIpHU
IIPOBEICHUH paccyxJIeHui 51
JOKa3aTEeAbCTB,IPUMEHATH
IpodW W  TPOUEHTHl N pelIeHHs
MPUKJIATHBIX  3aJa4 W3  Pa3IMyHBIX

OTpacieil 3HaHUN U PEaJbHOU KU3HU.
Hcnoab3oBath npuOIKEHHbIE
BBIUMCIEHHUS, IPaBUa OKPYIJICHHUS,

TIPUKUJIKY H OIICHKY pesynbTara
BEIYHCIICHHH.

IIpumeHsTH pas3ITuIHBIC METOBI
pellieHUsT pPalUOHAIBHBIX W JAPOOHO-

palMOHANBHBIX YPaBHEHUI; a TaKkKe METOJ
WHTEPBAJIOB [UISl PELICHUS] HEPABEHCTB.
OnepupoBaTh NOHATHAMUH MHOTOWICH
OT OJIHOW TIepeMEeHHOH, ero KOpHHU;
NPUMEHATh JeJIeHhe MHOro4YJleHa Ha
MHOTOYJIEH C OCTaTkoM, Teopemy besy u
TeopeMy Buera ans pemienus 3ajau.
OnepupoBaTs NOHATHSIMH:  CHUCTEMA
JIMHEHHBIX YpaBHEHUH, MaTpuia,
onpcCACINTCIIb MaTPUIIbI.

https://resh.edu.ru/subject/lesson/4726/start/198194/

https://resh.edu.ru/subject/lesson/1307/

https://resh.edu.ru/subiject/lesson/4730/start/149073/

https://resh.edu.ru/subject/lesson/3768/start/158113/

https://resh.edu.ru/subject/lesson/5298/start/326969/

https://resh.edu.ru/subject/lesson/3778/



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/1307/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/3778/

HEPABEHCTB Hcnoan3oBaTh cBoOMCTBa onpenenurens 2
15 | MHOro4ieHsl OT OIHOH NEPEMEHHOM. X 2§ BBIYMCIEHMSI €ro 3HaudeHus, | https://resh.edu.ru/subiject/lesson/3778/start/158733/
Jenenne MHOro4YwIeHa HA MHOTOYJIEH C NPUMEHSTh ONPEACTUTEIIN IS PEIICHUS
octatkoM. Teopema besy CHCTEMBI JINHEHHBIX YpaBHEHHH.
16 | MHOrOYWICHBI C IEIBIMH KO PHUITHEHTAMH. MopaenaunpoBarh peanbHble cuTyauud ¢ | https:/resh.edu.ru/subject/lesson/3785/
Teopema Buera MOMOIIBI0 CUCTEMBI JINHEHHBIX YPaBHEHUH,
17 | Pemenne cucTeM JIMHEHHBIX YpaBHEHHN HCCJIENI0BATh  [IOCTPOCHHBIC MOJCIN € | https://resh.edu.ru/subject/lesson/3812/start/158953/
MOMOIIBI0 MATPHUI[ W  OMPEICIUTEINeH,
18 | Pelenue cucTeM JIMHEHHbBIX YpaBHEHUI MHTEpHpETHPOBATH TOJTy 4eHHBIH
19 | Marpuna cucTeMbl TMHEHHBIX yPABHEHH. 1 pe3yipTaT
OnpenenuTenb MaTpUIBl 2X2, ero
TEOMETPUYECKUI CMBICIT M CBOICTBA;
BBIYUCIICHHE €T0 3HAYCHUSI
20 | Ompenenurens MaTpHUIBI 2X2, €r0 1
TEOMETPUYCCKHUI CMBICIT M CBOICTBA;
BBIYHCIICHUE €r0 3HAUCHHS
21 IIpumeneHre onpeaeuTeNs s pelieHus 1
CHUCTEMBbI JIUHEUHBIX YPABHEHUM
22 Pemenue npukiiagHbpIX 3aa4 C HOMOILBIO 1
CHCTEMBI JJUHCHHBIX YPaBHECHHUM
23 | Pemenune npuKIIagHBIX 3a/1a4 C ITOMOIIBIO 1
CHUCTEMBbI JIMHEUHBIX YPABHEHUM
24 | KonrponbHas pabora: "PanuonanbHble 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX YpaBHCHUN"
Paznen 2. @ynknuu u rpaduku. CteneHHas pyHKIus ¢ meJbiM nokaszaresaem (12 4)
25 | ®ynkuus, cnocoObl 3a1aHus QyHKIMH. 1 OnepupoBaTh moHATHSIMU: QyHKIMSA, | https://resh.edu.ru/subject/lesson/1338/
B3anmuo obparasie dhyaknnn. KoMmosumuys crocoObl 3aJaHus (PYHKIHMHU; B3AUMHO
yHKIHii oOpaTHbIe PYHKITUN, KOMITO3HUITHS
26 | I'paduk ¢pyHKUMHU. DIEMEHTapHbIE 5 1 dyHKIWiL, rpaduk yHKIHEH, 061aCTh
npeobpa3soBaHns rpahukoB ¢yHKIKI ONpeCIICHUsI U MHOKECTBO 3HAUCHU I -
27 O6HaCTBUOHpeIIeJIeHI/I}I U MHOKECTBO 1 (yHKITIH, HyTH byHKIHH, https://resh.edu.ru/subject/lesson/3139/start/
3HayeHuil Qpynkuuu. Hymu QyHkmm. .
I MPOMEKYTKH 3HAKOTIOCTOSHCTBA;
POMEXYTKH 3HAK MTOCTOSHCTBA N
28 | UérHble U HEYETHBIE (PYHKIHH. 1 JMTMHCHHAA, KBaApaTH'HAas, ApobHO- https://resh.edu.ru/subject/lesson/6124/
[lepuogmueckue pynkunu. [IpomexxyTku JIMHEHHAs U CTENeHHAs QYHKITMH,
MOHOTOHHOCTH (hYHKIIHH BbINOJIHATH 3JIEMEHTapHBIE
29 | MakcuMyMbl © MUHUMYMBI QyHKIHH. 1 npeobpa3oBanus rpaukoB YHKUMM. | hitps://resh.edu.ru/subject/lesson/6124/
HanbGonpiree 1 HanMeHbIIIEE 3HAYEHNE 3HATBL " YMETb JO0Ka3bIBaTh 4ETHOCTD
(OYHKIIHU HA TIPOMEIKYTKE WU HEYETHOCTh (DYHKITUH,
30 | JIuneiinas, kBagpaTuuHas u JPOOHO- 1 MEePHOANYHOCTD (PYHKIIUU, HAXOAUTh https://resh.edu.ru/subject/lesson/6124/

TUHEeWHas QyHKIIH

MIPOMEXYTKH MOHOTOHHOCTU (YHKITHH,

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



https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/3812/start/158953/
https://resh.edu.ru/subject/lesson/1338/
https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/6124/
https://resh.edu.ru/subject/lesson/6124/
https://resh.edu.ru/subject/lesson/6124/
https://resh.edu.ru/subject/lesson/3966/

31

DneMeHTapHOe HCCIeI0OBaHNEe U
MTOCTpoeHHe TpadUKOB ITUX PYHKITHI

MaKCUMYMBbl U MUHUMYMBbI (DyHKITUH,
HauOoJIbIlIee U HAMMEHbIIEe 3HAUCHNE

https://resh.edu.ru/subject/lesson/5175/

32 | DieMeHTapHOE UCCIIEJOBAHUE U 1 (bYHKIUH HAa TPOMEXKYTKE. https://resh.edu.ru/subject/lesson/4016/start/225682/
ocTpoeHue rpaukoB dTUX GyHKIHUH ®opMyIHpPOBATH
33 | Cremens ¢ 1enbIM mokasareiieM. buraom 1 WILTIOCTPHPOBATH IPpaduuecKu https://resh.edu.ru/subject/lesson/6119/start/285193/
Hprorona CBOMCTBA JIMHEHHOM, KBaIpaTUYHOM,
34 | Cremnenb C 1eIbIM OKasareieM. burnom 1 IPOGHO-TMHEIHON 1 CTEIICHHOI https://resh.edu.ru/subject/lesson/5540/start/159045/
Herotona dyHKIHil. https://resh.edu.ru/subject/lesson/6124/
Bripaxkats hopMynaMu 3aBUCUMOCTH
35 | CrenenHast (yHKIHS C HATYPAIBHBIM 1 1 MEXTy BETUIHHAMH. https://resh.edu.ru/subject/lesson/5540/start/159045/
1eJI6IM moKasareiieM. E€ cBolicTBa u rpaduk 3HATh ONpe/eeHNe U CBOHCTBA
36 | KontponwsHas pabora: "CreneHHas 1 CTEIICHH C LIENEIM [IOKA3aTEeM:
dhyukous. E€ croiicTBa u rpaduk” ’
MOAXOAIIYI0 (popMy 3arucu
JEACTBUTEIbHBIX YUCEN JJISI PELICHUS
MPAKTUYECKUX 3aJa4 U IIPEACTABICHUSA
JTAHHBIX.
Pa3nea 3. Apudmernyeckuii KopeHb n-0M crenenu. MppaunonajbHbie ypaBHeHus (15 u)
37 | ApudmMeTnueckuii KOpeHb HaTypaabHON 1 ®opMyInupoBaTh, 3aIMCHIBATH B https://resh.edu.ru/subject/lesson/5498/start/272542/
CTEIICHH M €TI0 CBOMCTBA CUMBOJIUYECCKOMN (bOpMe u
38 | Apudmernueckuii KOpeHb HaTypaIbHON 1 UCIIOJIb30BaTh CBOMCTBA KOPHS N-0i https://resh.edu.ru/subject/lesson/2576/start/
CTETICHH U €ro CBOHCTBA CTENeHH JUIs NpeoOpa3oBaHus
39 | IIpeoOpa3oBaHus YKCIIOBBIX BHIPAKEHHH, 1 BLIPAKEHMUIA. https://resh.edu.ru/subject/lesson/2576/start/
COZIEpIKAIIUX CTETICHU U KOPHU HaxoauThb peluenust
40 | [IpeoOpazoBaHuUs YUCIOBHIX BBIPAXKECHUH, 1 MPPALHOHAJILHBIX YPABHEHHIA C TO-
COZICPIKAIIMX CTCTICHN U KOPHU MOIIBI0 PABHOCHJIBHBIX TIEPEXOI0B WU
41 | IIpeoOpa3oBaHUs YKCIOBBIX BHIPAKEHHMI, 1 OCYILECTBIA MIPOBEPKY KOPHeii. https://resh.edu.ru/subject/lesson/5569/
CONCPAAIIIMX CTCTICHH 1 KOPHH CtpouTtsh rpaduk QyHKIIUN KOPHS N-0H -
42 | Uppanuonasnbubie ypaBHeHUs.. OCHOBHBIE 1 CTETICHH KaK 00- paTHO# /Ut byHKIHMH https://resh.edu.ru/subject/lesson/5569/
METOAIbI DOUICHHA HPPALHOHATBHBIX CTEIIEHU C HATyPAJIbHBIM IIOKa3aTeIeM
ypaBHEHHUI
43 | UppaunonansHble ypaBHeHUS. OCHOBHEBIE 1
METO/Ibl PEIICHUS HPPALMOHATBHBIX
ypaBHEHHI
44 | UppanuoHaibHbie ypasHeHust. OCHOBHBIE 1 https://resh.edu.ru/subject/lesson/5569/
METOJIbl PEIICHUS UPPALMOHATBHBIX
ypaBHEHHI
45 | PaBHOCHIIBbHBIE IEPEXO/IBI B PEIICHUH 1
HppalMOHAIPHBIX YPAaBHCHHH
46 | PaBHOCHIBHBIE IEPEXOMIEI B PELIEHUI 1 https://resh.edu.ru/subject/lesson/5540/
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HppalrOHaJIbHBIX ypaBHCHI/If/i

47

PaBHOCHIIBHBIE TIEPEXOBI B PELICHAN
HppalMOHATBHBIX yPAaBHEHUI

48

PaBHOCUITbHBIE TIEPEXO/IBI B PEILICHUH
HppaIlMOHAIBHBIX yPAaBHEHUI

49

CBoiicTBa 1 TpaduK KOPHS N-Oi CTENICHN
Kak (DyHKIHMK 0OpaTHOM CTETIEHH C
HaTypaJbHbIM IIOKa3aTeJIEM

50

CsaoiicTBa 1 rpaduK KOpHSA N-0if CTENeHH
KaK (DyHKIMK 0OpaTHOM CTETIEHH C
HATypaJbHBIM IOKA3aTEeIIEM

51

KontponbsHas pabota: "CBoiicTBa u rpaduk
KOpHs n-0i crenenu. MppannoHanbHbie
ypaBHEeHHUS"

https://resh.edu.ru/subject/lesson/5498/start/272542/

https://resh.edu.ru/subject/lesson/2576/start/

https://resh.edu.ru/subject/lesson/2576/start/

https://resh.edu.ru/subject/lesson/5569/

Pasnen 4. lloka3zateabnas pyuknus. Iloka3areabnble ypaBHenus (10 1)

52

CTCHCHL C paHI/IOHaJH)HI)IM TIOKA3aTCJIEM U
€€ cBOMCTBA

1

53

CreneHs ¢ panroHATFHBIM TTOKa3aTeNleM
€€ CBOICTBa

54

CremneHb ¢ paliMoOHaIbHBIM MOKa3aTelIeM U
€€ CBOMCTBA

55

[TokasarenbHas GyHKIMsI, €€ CBOWCTBA U
rpaduK

56

UcnonszoBanue rpaduka GyHKINT 1151
pelieHusl ypaBHEeHU N

57

HUcnons3oBanue rpaduka GyHKIuu 11t
pelIeHUs YpaBHEHUI

58

ITokaszaTtenbHble ypaBHEeHUA. OCHOBHBIE
MCTO/IbI PCIICHUA MMOKA3aTCIbHBIX
YpaBHEHHI

59

ITokazaTenbHble ypaBHeHUA. OCHOBHBIC
METO/IbI PEIICHUS TTOKa3aTeIbHbIX
ypaBHEHHMI

60

ITokazatenbHble ypaBHeHU. OCHOBHBIC
METO/JTbI PEIIEHHS TOKa3aTeTbHBIX
ypaBHEHHI

61

KonTponbHas pabora: "[lokazaTenbHas
¢ynkuus. [lokasarenbHble ypaBHEHUs "

®opmyIHpOBATHL ONpeAe/IeHHe
CTENEHHU C PallMOHAIBHBIM
II0KA3aTEJIEM.

BoinosHATL npeobpazoBanus
YHCJIOBBIX BBIPAXKECHUM, COEPIKALUX
CTENEHHU C PALlMOHAIBHBIM
nokasareneMm. McnoJib3oBaTh
HHM(ppoOBbIe pecypchl Uis
nocTpoeHusArpaduka noxkasareabHON
(GyHKUIMU U U3y4YeHUs € CBOUCTB.

Haxoautsb PCIICHUA TMOKA3aTCIIbHBIX

YpaBHEHUU

https://resh.edu.ru/subject/lesson/4729/

https://resh.edu.ru/subject/lesson/4729/

https://resh.edu.ru/subject/lesson/3841/start/225573/

https://resh.edu.ru/subject/lesson/3841/start/225573/

https://resh.edu.ru/subject/lesson/5627/

https://resh.edu.ru/subject/lesson/5627/

https://resh.edu.ru/subject/lesson/4729/

https://resh.edu.ru/subject/lesson/4729/

Pazgea 5.

Jlorapudpmudeckasi pyukuus. Jlorapupmuueckue ypapienus (18 u)

62

Jlorapudwm uncna. CoiictBa orapupma

1

JlaBatb omnpenejenue sorapudma

https://resh.edu.ru/subject/lesson/5753/



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5753/

63 Jlorapudm umcna. CBoiicTBa Jorapudma 1 YHCIIa; OECATUYHOTO U HATYpPaJIbHOIO
64 | Jlorapudm uncna. CoiicTsa gorapudpma 1 norapudma. https://resh.edu.ru/subject/lesson/5753/
Hcnoas3oBatb CBOMCTBA
65 JlecsTuunble M HATYPaAIbHEIC JTOrapU(MbI 1 HOFapI/Iq)MOB PIRIES Hp606pa30BaHI/IH
66 | JlecsTHYHBIC U HATYPAIbHBIC JIOTaPU(PMBI 1 JIOTapU(YMHUICCKHUX BBIPAIKCHHH. https://resh.edu.ru/subject/lesson/3823/
Crpontsb rpadux sorapudmuyeckoi
67 | IIpeoOpazoBaHue BEIPAXEHUH, COAEPHKAIINX 1 dyHKIHIH Kax 00paTHO K
norapubmbl MOKAa3aTeIbHOM W MCIIOJb30BaTh
68 | IIpeoOpa3oBaHye BBIPAKEHHIA, COMEPKAIIHUX 1 CBOHCTBA JorapuMUIECKOi
norapudMut GyHKIMM )19 pelieHus 3a1ad.
69 | Ilpeobpa3oBaHKe BHIPAXKEHHI, CONEPHKAIINX 1 Haxoputh pemenus https://resh.edu.ru/subject/lesson/3834/
J'IOFapI/I(l)MI:I J'IOl"apI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ C
70 | Jlorapudmuueckas GpyHKIus, e€ CBOHCTBA U 1 HTOMOIIBIO PaBHOCHIIBHBIX IIEPEXOA0B
rpadux WJIA OCYIIECTBIISASI IPOBEPKY KOPHEH
71 Jlorapudmuueckas pyHKIUs, €€ CBOWCTBA U 1
rpaHK
72 | Ucnonp3oBanue rpaduka GyHKIUM 11 1 https://resh.edu.ru/subject/lesson/4732/
pelICHUs YpaBHEHHUH
73 | Ucnonb3oBanue rpaduka GyHKIUAH I 1 https://resh.edu.ru/subject/lesson/4732/
pellieHus] ypaBHEHUN
74 | Jlorapupmuueckue ypaBHeHUS. OCHOBHBIC 1
METOJIbI PEIICHHUS JTOrapu(PMHUUECKIX
ypaBHEHHI
75 | Jlorapupmuyeckue ypaBHeHust. OCHOBHBIE 1
METOIbI PEIICHHUS JTIOTapUPMHUUSCKHX
ypaBHEHHI
76 | Jlorapudmuueckue ypasHenus. OCHOBHBIE 1 https://resh.edu.ru/subject/lesson/4732/
METO/Ibl PEIICHUSI JTOTapUPMUIECKIX
ypaBHEHHI
77 | PaBHOCHIILHBIE IEPEXOBI B PEIICHUI 1 https://resh.edu.ru/subject/lesson/5753/
norapuMUIECKUX ypaBHEHUH
78 | PaBHOCWJIBHBIE IEPEXO/IBI B PEILICHUH 1
JorapuMUYECKUX YpaBHEHHUH
79 | KonrposbHas pabora: "Jlorapudmuueckas 1 https://resh.edu.ru/subject/lesson/5753/
¢ynkuus. Jlorapudmuueckue ypaBHeHHS"
Pa3nen 6. Tpuronomerpuueckue BbipaxkeHusi M ypaBHeHusi (22 4)
80 | CuHyc, KOCHHYC, TAHTEHC ¥ KOTaHI'€HC 1 aBaTh  ONpECNeHHS  CHHYCA, https://resh.edu.ru/subject/lesson/4733/
YHCIOBOTO apryMeHTa
81 | CuHyc, KOCHHYC, TAHI'€HC U KOTAHT€HC 1 Egﬁﬁgggiz) TZ%??ﬁ:HTZ; KZTaIg;I?;Z https://resh.edu.ru/subject/lesson/6019/
YHCIJIOBOTO apryMeHTa
apKcHuHYyca, ApKKOCHHYCa u
82 | ApkcuHyc, apKKOCUHYC U apKTaHI'€HC 1

ApKTaHI'CHCa 4ucCJia.



https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/

YHCJIOBOI'O aprymeHTa

83 | ApKCHMHYC, apKKOCHHYC ¥ apKTaHT€HC 1 https://resh.edu.ru/subject/lesson/3863/
IIpumeHsTh OCHOBHBIE
YHCJIOBOTO apryMeHTa
84 | TpuroHOMeTpHUYECKAsL OKPYKHOCTb 1 TPHIOHOMETPHUCCKHE  OPMYJIBI /U1
P P Py ’ npeoOpa3oBaHUs
OIpe/ieieHHe TPUTOHOMETPHYECKHUX N
(YHKIU} YHCIOBOTO apryMeHTa TPUTOHOMETPUYECKUX BBIPAKEHUU.
85 | TpuroHoMeTpHuYecKas OKPYKHOCTb, 1 https://resh.edu.ru/subject/lesson/3876/
Mpumensite Gopmyiisl
OIpe/ieieHHe TPUTOHOMETPHYECKHX
GbYHKIMI 9HCIOBOTO apryMeHTa TPUTOHOMETPUH JUISL PEILCHHS
86 | OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJIBI 1 OCHOBHBIX THIIOB . https://resh.edu.ru/subject/lesson/3876/
TPUTOHOMETPUUYECKUX YPaBHEHUI
87 | OCHOBHBIE TPUTOHOMETPHYECKUE (HOPMYIIBI 1 https://resh.edu.ru/subject/lesson/4734/
88 | OCHOBHBIC TPUTOHOMETPUUECKHE (DOPMYJIBI 1
89 | OCHOBHBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1 https://resh.edu.ru/subject/lesson/3489/
90 | [Ipeo6GpazoBaHUE TPUTOHOMETPHUIECCKIX 1
BBIpQYKCHUI
91 | IIpeoOpazoBaHKE TPUTOHOMETPHIECKHX 1 https://resh.edu.ru/subject/lesson/3887/
BBIPpAYKEHUM
92 | IIpeoOpa3oBaHKe TPUTOHOMETPHIECKHX 1 https://resh.edu.ru/subject/lesson/4324/
BBIPKSHHI
93 | IIpeoOpa3zoBaHue TPUTOHOMETPHIECKHX 1 https://resh.edu.ru/subject/lesson/3490/
BbIpAXEHUM
94 | PelieHre TPUTOHOMETPUYECKUX YPABHEHHUM 1 https://resh.edu.ru/subject/lesson/3898/
95 | PemieHre TPUTOHOMETPHYECKUX YPaBHEHUIA 1 https://resh.edu.ru/subject/lesson/4238/
96 | PelieHue TPUrOHOMETPHYECKUX YPAaBHEHUIA 1 https://resh.edu.ru/subject/lesson/4324/
97 | Pemenue TpUTOHOMETPUUECKHUX YPABHCHUIM 1
98 | PemieHne TPUrOHOMETPHYECKUX YPABHEHUI 1 https://resh.edu.ru/subject/lesson/6317/
https://resh.edu.ru/subject/lesson/6322/
99 | PelleHne TPUTOHOMETPUIECKUX YPaBHEHHIA 1 https://resh.edu.ru/subject/lesson/4736/
https://resh.edu.ru/subject/lesson/6322/
100 | Pemrenvie TpPUTOHOMETPUYECKHUX YPABHEHUI 1 https://resh.edu.ru/subject/lesson/6322/
101 | KonrponsHas pabora: 1 https://resh.edu.ru/subject/lesson/4737/
"TpUroHOMETPUYECKHUE BBIPAKEHHS U https://resh.edu.ru/subject/lesson/6322/
TPUTOHOMETPUYECKHE YpaBHCHUS"
Pa3nea 7. IlocinenoBarenbHocTH U nporpeccuu (10 4)
102 | ITocnemoBaTenLHOCTH, CIIOCOORI 3aaHuUs 1

nocJiegoBareabHocTell. MeTton

OnepupoBaThb NOHATUSMMU:



https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/3876/
https://resh.edu.ru/subject/lesson/3876/
https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/3490/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/6317/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4736/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4737/
https://resh.edu.ru/subject/lesson/6322/

MaTeMaTHYECKOW WHAYKIUU IOCJIEA0BATEIbLHOCTD, CIoCco0bI
103 | MOHOTOHHBIE U OTPAaHUYECHHBIE 1 3a7aHus ITOCJICIOBATEILHOCTEH;
nocyenoBarebHOCTH. McTopust aHanmm3a MOHOTOHHBIE 51 OrpaHUYECHHBIE
0ECKOHEYHO MaJIbIX MOCJIEOBATEIILHOCTH; HMCCJIAEA0BATH
104 | ApubdmMerrueckas MpOrpeccust 1 MOCJIEI0OBATEIIBHOCTHU Ha
105 | I'eomeTpudecKas Mporpeccus 1 MOHOTOHHOCTBH 1 OI'PaHUYCHHOCTD.
106 | beckoHeyHo yObIBarOImas reOMeTpHIECKast 1 IMonyyatr  mpeacraBjieHue o0
IIporpeccust OCHOBHBIX 1501 (S3: 0.4 aHAIM3a
107 | Cymma OeckoHeuHO yObIBaromien 1 OECKOHEUYHO MAaJbIX.
FCOM@TDI/I‘ICCKOﬁ IpOorpeCCHn IlaBaTb omnpeaejeHne
108 | JInHEHHBIH U DKCIIOHEHIINAIIBHBINA POCT. 1 apu(METHIECKOil ¥ TeOMETPHIECKOil
Yucno e. DopMyna CIOXKHBIX MPOLEHTOB IIPOTPECCHH.
109 | JIuHelHbIN U S5KCIOHEHIIMATBHBIN POCT. 1 JloKa3bIBATh CBOICTBA
Yucio e. Dopmyiia CIOKHBIX MPOIICHTOB N .
apupMETUIECKON U TEOMETPUIECKON
110 | Mcronp30BaHue IPOTPECCHH TSI PEILICHUS 1
peabHBIX 3a/1a4 NPUKIaJHOTO XapakTepa TpOTpecchi, HAXOAMTD CyMMY HICHOB
111 | Konrponshas pabora: 1 MPOTPECCUU, a TAKKE C}’I\\’/IMy YJICHOB
"ITociaenoBaTeILHOCTH U TIpOrpeccuu” GeckoneHo y6IfBaI0meH
T€OMETPUUIECKOU MPOTPECCUN.
Hcnoab3oBars nporpeccuu 1is
peueHus 3aaa4 TPUKIaTHOTO
XapakTep.
IIpumensaTs GopMyITy CIOKHBIX
MPOLIEHTOB JI PELIEHUA 3a0a4 U3
peaTbHOM MPAKTUKHU
Paznen 8. HenpepobiBuble pynknun. IlpousBognasn (20 u)
112 | HempepbiBHBIE (GYHKIIUU U UX CBOHCTBA 1 OnepupoBaTh NOHATHAMU: QyHKIM | https://resh.edu.ru/subject/lesson/4921/
HEnpepbIBHASA HA OTPE3KE, TOUKA
113 | Touka pa3pbiBa. ACUMITOTHI Tpa)uKOB 1 paspbiBa (YHKIMH, aCUMIITOTA
yHKumit rpaduka QyHKIHY.
114 | CaoiicTBa (GyHKIHI HENPEPHIBHBIX HA 1 TpuMeHsiTh CBOiicTBa HenpepbiBHbIX | Lttps:/resh.edu.ru/subject/lesson/3932/
OTpe3Ke byHKUM 1715 peleHns 3a1ay.
115 | CgoiicTBa GyHKIHIA HENPEPHIBHBIX HA 1 OnepupoOBaTh MOHSITHSIMH: [IEPBasi 1
OTpesKe BTOpask MPOM3BOHbIE (YHKIIUH; .
116 | MeToa UHTEPBAJIOB /IS PELIEHHS 1 HOHUMATS (H3HYCCKEH 1 https://resh.edu.ru/subject/lesson/4923/
7 HMepaBeHCTB 7 F€OMETPUYECKUI CMBICIT ITIPOU3BOIHON; : ;
Hei::é ;;;epBaHOB JUISL pELIEHUST JAMHCEIBATS YPABHEHHE KACATETHHOM. https://resh.edu.ru/subject/lesson/4922/
118 | MeTo/ MHTEPBAJIOB JUIS PEIIEHHS 1 BbIMHCTATE IPOH3BOIHEIC CYMMEL, https://resh.edu.ru/subject/lesson/3954/

HEPAaBEHCTB

119

IIpruMeHeHrEe CBOMCTB HEMPEPHIBHBIX

MIPOM3BEACHNUS, YACTHOTO U CIIOKHOM
GyHKIMU.



https://resh.edu.ru/subject/lesson/4921/
https://resh.edu.ru/subject/lesson/3932/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/3954/

OYHKIMEA JUTS peIeHHs 3a1a4

I/I3y"l aTb IIPONU3BOJHLBIC DJIEMCHTAPHBIX

120 | TIpumMeHeHHE CBOWCTB HETIPEPHIBHBIX 1 (QyHKIMIA. https://resh.edu.ru/subject/lesson/6114/
yHKUMIA 115l peLieHys 3a1ay Hcnoab30BaTh reOMETPUUYECKUN U

121 | IlepBasi u BTopasi IPOU3BOIHBIE DYHKIHH 1 usHUeCKHil cMBICT https://resh.edu.ru/subject/lesson/3976/

MPOU3BOAHOM JIJIsI pEILICHUS 3a/1a4.

122 | OnpeneneHue, TeOMETPUIECKHIA CMBICIT 1 https://resh.edu.ru/subject/lesson/4921/
MIPOU3BOAHOMN

123 | Onpenenenne, QUINISCKUN CMBICIT 1
MPOU3BOIHON

124 | YpaBHeHue KacaTenbHOM K rpaduky 1 https://resh.edu.ru/subject/lesson/3932/
hyHKIIH

125 | YpaBHeHHE KacaTenbHOU K TpaguKy 1
GyHKIMH

126 | IIpou3BOIHBIE DIIEMEHTAPHBIX (QYHKIHI 1 https://resh.edu.ru/subject/lesson/4923/

127 | TIpou3BOAHBIE DIEMEHTAPHBIX (HYHKLIUIH 1 https://resh.edu.ru/subject/lesson/4922/

128 | IIpou3BoHAs CYyMMBI, IIPOM3BEIECHUS, 1 https://resh.edu.ru/subject/lesson/3954/
YaCTHOTO M KOMITO3UIIMU (YHKITHIA

129 | Ilpon3BogHast CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO M KOMIO3UIIMY ()YHKITHIA

130 | IIpou3BOJHAs CyMMBI, IIPOM3BEACHUS, 1 https://resh.edu.ru/subject/lesson/6114/
YaCTHOTO M KOMITO3UIIMU (PYHKITHIA

131 | KourponsHas pa6ora: "[IpousBoaHas” 1 https://resh.edu.ru/subject/lesson/3976/

Pa3nen 9. IlloBTopenue (5 4)

132 | IloBTOpenue, 0000IIeHHE, CHCTEMATH3AINS 1 IIpuMeHATH OCHOBHBIE OHSTHS Kypca
3HaHui: "YpaBHeHHUSA" anreOpsl ¥ HAvall

133 | IloBTOpeHnue, 0000IIeHNEe, CHCTEMATH3AIHS 1 MaTEMaTHYECKOr0 aHajIM3a IS
3HanMH: "DyHKIHK" pEIICHUS 33/1a4 U3 PEATLHOM KU3HU U

134 | MToroBas KOHTpOJbHAst paboTa 1 JPYTHX LIKOJIBHBIX [IPEIMETOB

135 | MToroBas KOHTpOJbHAs paboTa 1

136 | IloBTOpenue, 000OIIeHHE, CHCTEMATH3AIHS 1

3HAaHUN

OBLIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

136

11 kiaacce



https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3976/
https://resh.edu.ru/subject/lesson/4921/
https://resh.edu.ru/subject/lesson/3932/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3976/

n/n

Tema ypoka

KonunyectBo
yacosB

OcCHOBHBIE BHIBI JeATEILHOCTH
yyammxcst

AneKTpoHHbIe unucpoBbIe
obpa3oBaTenbHble pecypchl

Hccaenosanue pyHkKu

Uil ¢ MOMOIIbIO IPOU3BOIHOM (22 yaca)

Brruncienue npon3BoiHOM

1

2 ||BelunciieHre IpoOU3BOIHON 1

3 |[IpumeHEHME TPOU3BOTHON K UCCIICIOBAHUIO 1
(GYHKIIMH Ha MOHOTOHHOCTh

4 |[[IpumeHEHHE TIPOU3BOTHOM K HCCIICIOBAHUIO 1
(GyHKIMI HAa MOHOTOHHOCTh

5 |[llpumeHeHnE MPOU3BOAHOM K HCCIICIOBAHUIO 1
GYHKIHH Ha MOHOTOHHOCTD U OKCTPEMYMBI

6 |[IppMeHEHHE TPOU3BOIHON K UCCIIEIOBAHUIO 1
GyHKIHH Ha MOHOTOHHOCTh M OKCTPEMYMBI

7 |[IppumeHeHrEe TPOU3BOJHON K UCCIIEIOBAHUIO 1
(GYHKIUH Ha MOHOTOHHOCTD M 3KCTPEMYMBI

8 ||HaxoxxneHnne HanOOJIBIIEr0 U HANMEHBIIIETO 1
3HAYCHUS HEMPEPHIBHOM (PYHKIIMH HA OTPE3KE

9 |[Haxoxaenue HauOOJIbIIEr0 1 HAUMEHBIIIETO 1
3HAYCHHUS HEMPEPHIBHON (PYHKIIUK HA OTPE3KE

10 ||[TTocTpoeHue rpaduKoB PYHKIHMHA ¢ TTOMOIIBIO 1
MIPOU3BOJAHOMN

11 {[[Toctpoenne rpadukoB GyHKIHIA ¢ TOMOIIBIO 1
MPOU3BOTHOM

12 {IITocTpoenne rpadMKoB ypaBHEHHI U HEPABEHCTB C 1
MTOMOII[BIO TIPOU3BOIHON

13 |[[IpumeHeHnE TPOU3BOIHOM JIJIsl HAX 0K ICHHSI 1
HAMJTYYIIIero PEIICHUS B PUKJIAIHBIX 3a/1a4ax

14 ||[TIpumMeHeHNE TPOU3BOIHOM JIJIST HAXOXKICHUS 1
HAWTYYIIero PEUICHUS B TPUKJIAIHBIX 3a/1a4ax

15 ||[TIlpumeHeHE TPOU3BOTHON IS OTIPEICIICHUS 1

CKOPOCTH U YCKOpPEHUS Tpoliecca, 3aJaHHOTO
dbopmynoit uiu rpagurom

Ctpouts rpaduk KOMIO3ULIUU QYHKIUH C
MIOMOUIBIO 3JIEMEHTAPHOI'0 UCCIIEA0BAHUS U
CBOICTB KOMITO3UIIUH.

Crpouts reomeTpudeckre 00pasbl ypaBHEHHHA U

HEPAaBEHCTBA HA KOOPAUHATHOM MPSAMOIi.

Hcnonws3oBaTh MMPOU3BOAHYIO IS UCCIICAOBAHUA

(GYHKIIMM Ha MOHOTOHHOCTh M 9KCTPEMYMBI;

HaxoaUuThb HauOOJIBbIIIEE M HANMEHBIIIEE 3HAUYCHUS

(GYHKIIMM HETIPEPHIBHOM Ha OTPE3Ke; CTPOUTH

rpaduku GyHKIUH HA OCHOBAaHUU TPOBEIEHHOTO

HCCICJOBaHUsI.
Hcnonws3oBaTh MPOU3BOAHYIO JJI1 HAXOKACHUA
HanJIy4diiero peuI€cHuA B IIPUKIIAAHbBIX, B TOM

YHCJIC COMAJIBHO 3KOHOMHNYCCKHUX, 3aJa4dax, AJId
OTIpeNIeIIeHUs] CKOPOCTH M YCKOPEHUs TIpoIriecca,

3aJaHHOTO (POPMYJION WK TPaPUKOM.
[TosrydaTs npencTaBieHUE O IPUMEHCHUH
IIPOU3BOJAHON B PA3JIMYHBIX OTPACIIAX 3HAHUM.

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/



https://lesson.edu.ru/

16

[IpumeneHnne nporu3BOAHON AJIsl ONIPEIEIICHUS
CKOpPOCTH M YCKOPEHHS TIPoIlecca, 3aIaHHOTO
dbopMmyoit wiu rpaduKoM

17

Komnoszunus ¢pyHkimit

18

Kommozurmus ¢pyHkmmit

19

Kommnozumus ¢pyHkmuit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOH MJI0CKOCTH

21

['eomeTpuyeckue oOpas3sl ypaBHEHUH Ha
KOOPAMHATHOW INTIOCKOCTH

22

KonTpoasnas padora: "UccaenoBanue
(¢pyHKUMii ¢ TOMOIIbIO IPOU3BOIHOM "

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

IlepBooOpa3nas u unterpaJ (12 yacon)

23

[TepBooOpasHas, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

1

24

[lepBoobOpa3Hble 351eMeHTapHbIX QYHKIUH.
[TpaBuia HaX0XXIEHUS EPBOOOPA3HBIX

25

[TepBooOpa3HbIe AIeMEHTAPHBIX (HYHKITHA.
[IpaBuiia Hax0XI€HUS IEPBOOOPA3HBIX

26

WNurerpan. ['eoMeTpudecKknii CMBICI UHTErpAJIA

27

Brruucnenue onpenenéHHoro HHTerpaa 1no
dbopmyne Herotona-Jleitoauia

28

Brrunciienue onpeaenéHHOro HHTErpaja 1o
dbopmyite Hetorona-Jleiioania

29

[TpumeneHne MHTETpaNa sl HAaXOXKACHHS
TUIOIIAACH TUIOCKUX QUTYP

30

HpI/IMeHeHI/Ie HHTCrpaia ajd HaXOXKIACHHUA
00BEMOB I'COMCTPUUCCKUX TECII

31

[Tpumeps! pemenunit quddepeHraIbHbIX
YpaBHEHUI

32

[Tpumeps! pemennii auddepeHnnaIbHbIX
YpaBHEHUI

33

MaTtemaTnueckoe MOJEIMPOBAHNUE PEATbHBIX

[TepBooOpasHasi, OCHOBHOE CBOMCTBO

nepBooOpasHbIX. [lepBooOpa3HbIie 2IeMEHTAPHBIX

dbynkuumid. [TpaBuna HaxoXaeHUS
epBOOOPA3HBIX.

Nurerpan. ['eomeTprudeckuii CMbIC HHTErpaa.
Brruucnenue onpenenéHHOro MHTErpaia 1o
dbopmyne Hetorona — JleitOamua.
[IpuMeHeHnne uHTErpaia sl HaXOXKACHUS
TIoMA e TUIOCKUX puryp u 00bEMOB
F€OMETPUUYECKHUX TEJ.

[Tpumeps! pemenuit nuddepeHImanbHbIX
ypaBHeHUI. MaremaTnyecKoe MOJICIIMPOBAHUE
peaNbHBIX MPOLIECCOB C MTOMOIIBIO

Qg depeHaIbHbIX YpaBHEHUH.
OnepupoBaTh MOHATUSAMU: TIepBOOOpa3Has U
onpeaen€HHbii uaTerpai. Haxonurs
nepBOOOpa3HbIE JIEMEHTAPHBIX PYHKITUH 1
BBIUUCIIATH HHTErpal o ¢popmyse HetoroHa —
JleiiOHUIIA.

HaxoauTh momany miockux Guryp u 00bEMbI
TEJ ¢ MOMOUIBIO ONPEACIEHHOTO HHTErpaa.
3HaKOMUTBHCA C MATEMATHUYECKUM
MOJIEJIMPOBAaHUEM HA MIpUMEpe

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/




MIPOIIECCOB C MOMOIIBIO Au(PepeHInaTbHBIX
YpaBHEHUI

Qg depeHIranbHbIX YpaBHEHUH.
[ToyuaTs mpeacTaBleHHE O 3HAYCHUU BBEJCHUS

34

KonTtpoubsnas padora: "IlepsooOpasHas u
uHTerpan"

MOHATHA UHTCIrpajia B Pa3BUTUN MAaTCMAaTUKU.

https://lesson.edu.ru/

Fpadmkn TpuroHomeTpuyeckmx PyHKUMU. TpMroHomeTpmnyeckme HepaBeHcTBa (1

4 yacoB)

35

OyHKIHS y= SinX, UX CBOKHCTBA U rpaPuKu

1

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U

36

@DyHKIMS y= COSX, UX CBOMCTBA U rpaduku

1

rpaduKH.

37

OyHKIMU y= tgX U y=ctgX, UX CBONCTBA U rpapuxu

1

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUI

38

[TpeoOpazoBanus rpaIKOB TPUTOHOMETPUYECKIX
byHKIUH

C IOMOILBIO TPUTOHOMETPUYECKON OKPY’KHOCTH.
Pemenune TpuroHoMeTpruUECKUX HEPABEHCTB.
Hcnonp3oBaTh HUGPOBBIE PECYPCHI I

39

[Ipeo6pa3zoBanus rpaduKOB TPUTOHOMETPHUUECKUX
GyHKIHHA

HOCTPOCHUS I'PpaUKOB TPUTOHOMETPHUECKUX
GYHKIUY U U3YYEHHSI UX CBOWCTB.

40

OT10op KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C
IIOMOILBIO TPUTOHOMETPUYECKOH (PyHKIMIT

PemaTs TpuroHomeTpuuecke ypaBHeHUs U
OCYILECTBIIATH OTOOP KOPHEH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH.

41

OT10op KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C
MIOMOUIbIO TPUTOHOMETPUUYECKON OKPYKHOCTU

[TpumeHsTh GopMyIbl TPUTOHOMETPUU IS
pELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX

42

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C
MOMOIIIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTH

HEPaBEHCTB.
Hcnonb3oBath 1U(POBBIE peCypehl s

43

OT060p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUI C
MIOMOIIBIO0 HEPAaBEHCTBA

MOCTPOEHHUS U UCCIIEJOBaHUS IPaPUKOB PYHKIIHMA

44

PelreHre TpUroHOMETPUYECKUX YPaBHEHUN U
HEPABEHCTB

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

45 ||[PemieHue TPUTOHOMETPHUYECKUX HEPABEHCTB 1 https://lesson.edu.ru/
46 |[PemeHue TPUrOHOMETPHUYECKUX HEPABEHCTB 1 https://lesson.edu.ru/
47 ||[PemeHue TPUTOHOMETPHUYECKUX HEPABEHCTB 1 https://lesson.edu.ru/
48 ||KonTpoabHas padora: "I'padpuxu 1 https://lesson.edu.ru/
TPUTOHOMETPHYECKUX (PYHKIUM.
Tpuronomerpuyeckue HepaBeHcTBa'
UppauvoHanbHble, NOKa3aTenbHble U norapudmMmuyeckme HepaBeHcTBa (24 yaca)

49

OcHoBHBIC MCTOJbI pCHICHUA
IMMOKa3aTCJIbHBIX HEPABCHCTB

1

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U
Jgorapu(pmMUUECKUX HEPABEHCTB.

50

OCHOBHEBIE MCTOJbI PCHICHUA

IMMOKa3aTCJIbHBIX HEPABCHCTB

OcCHOBHBIE METO/IBI PELLIEHUS UPPALMOHATIBHBIX
HEPaBEHCTB.

https://lesson.edu.ru/

https://lesson.edu.ru/




51

Pemenwne nmokazarenbHBIX HEPABEHCTB C OTOOPOM
KOpHEM

52 ||Pemienue nokazaTenbHBIX-TPUTOHOMETPHYECKHX
HEPaBEHCTB

53 ||JlorapuMuyeckue HepaBeHCTBA

54 ||OcHOBHBIE METOABI PEUICHUS JTOTapUPMUUSCKIX
HEPaBEHCTB

55 ||OcHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX
HEPaBEHCTB

56 ||OcHOBHBIE METOJIBI PEIICHHS JIOTAPU(DMUIECKUX
HEPaBEHCTB

57 |[MppaunoHanbHbIe HEPABEHCTBA

58 ||OcHOBHBIE METOIBI PEIICHHUS UPPAITMOHATBHBIX
HEPaBEHCTB

59 ||OcHoBHBIE METOIBI PELICHUS UPPALTMOHATBHBIX
HEpPaBEeHCTB

60 ||OcHOBHBIE METO/BI PELICHUS HPPAILIMOHATBHBIX
HEPaBEHCTB

61 (['padmyeckue METOIBI PEIICHUS HPPAIIMOHATBHBIX
YpaBHEHUI

62 |["paduyaeckrie METOIBI pEIICHUS] HPPALMOHATBHBIX
YpaBHEHUH

63 |['paduyeckrie METOABI peIICHUS
MOKa3aTeIbHBIX YpaBHEHUH

64 |['paduyeckre MeTOaBI
peleHusI oKa3aTeIbHBIX HEPaBEHCTB

65 [['padmyeckue METOIBI
penieHus J1orapu(pMHUUECKUX YpaBHEHUI

66 |["pacduaeckre METOABI pEIICHUS
nmorapu()MUYECKIX HEPABEHCTB

67 |['papuyeckre METOABI peIICHUS
nmorapu()MUUECKIX HEPABEHCTB

68 |'paduyeckne METObI pEIICHNS TIOKA3aTEIbHBIX U

I'padmueckue MeTOBI pemeHUsS
UPpALMOHATIBHBIX, IOKA3aTEeIbHBIX U
JOrapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.
[IpuMeHsATh CBOKCTBA MOKA3aTEIbHOMN U
JorapupMuIecKon (yHKIMN K PELICHUIO
MOKa3aTeNbHBIX U JOrapu(MUYECKUX HEPABEHCTB.
O060cHOBaTh paBHOCHJIBHOCTH IIEPEXOI0B.
Pemats uppanroHaibHble U KOMOMHHUPOBAaHHbBIE
HEPABEHCTBA, C TOMOILbIO PABHOCHIIBHBIX
NEPEX0/I0B.

Ncnonb3oBath rpaduueckre METOIbI U CBOMCTBA
BXOJISIINX B ypaBHEHUE HIIM HEPABEHCTBO
(bYHKUMHI 1715 peleHus 3a/1a4H.

https://lesson.edu.ru/
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norapupMHUUECKUX ypaBHEHUN
69 |['paduyaeckrie METOIBI pEIICHUS TIOKA3aTENBHBIX H 1 https://lesson.edu.ru/
JorapupMHUUECKUX YpaBHECHHUI
70 |[I'paduyeckrie METOIBI pEIICHUS TTOKA3ATEIbHBIX H 1 https://lesson.edu.ru/
orapupMHUECKUX HEPABEHCTB
71 |[I'paduyeckre METOIBI peIIeHUs TOKA3ATEIbHBIX U 1 https://lesson.edu.ru/
norapu(MHUIECKUX HEPABCHCTB
72 ||[KonTpoJbHasi padora: "HppannoHaiabHbIe, 1
noKa3aTejbHbIE H JJOTapupMUIecKHe
HepaBeHCcTBA'"
Kommuiekcnsblie ynciia (10 yacon)
73 |[KoMmmiekcHble yucna. Anredpandeckas 1 1 KommiekcHele uncna. Anredpandeckas u https://lesson.edu.ru/
TpUTOHOMETpHYECKasi POPMBI 3arucu TpUrOHOMETpHUYecKasi HOpMBI 3arucu
KOMIUIEKCHOT'O YuCiia KOMIUIEKCHOT'O YHUCIa.
74 ||KomrutekcHble uncia. Anrebpandeckas u 1 ApudmeTniecKkue onepaIuh ¢ KOMIIEKCHBIMA b thg-//lesson.edu.ru/
TPUTOHOMETpUYECKAs (POPMBI 3aIHCH “ncIaMu.
KOMILIEKCHOTO YHCIA N300pakeHre KOMIUICKCHBIX YKMCes Ha
N " KOOPAMHATHOMW INTIOCKOCTH. m m dury/
pudmMeTHIecKue onepanuu ¢ KOMILUIEKCHBIMU dopmya Myaspa. KopHH n-oif cTernenH 13 ttps://lesson.edu.ru
AucTamu KOMIUIEKCHOTO YHUCTIa.
76 ||ApudmeTruecKkue onepanuu ¢ KOMIIEKCHBIMH 1 [IprMeHeHre KOMIIEKCHBIX urcen Juist pemenust | https:/lesson.edu.ru/
YHCIaMU (GU3MYECKUX U TEOMETPHUCSCKHX 3a/1au.
77 ||M300paxceHre KOMILIEKCHBIX YUCEN Ha 1 OnepupoBaTh MOHATHAME: KOMILIEKCHOE YHCTIO H |Ihitns://lesson.edu.ru/
KOOPIMHATHO! TIOCKOCTH]] MHO>KECTBO KOMIUIEKCHBIX YUCEI.
78 7206 n [IpencraBnsaTh KOMIUIEKCHBIC YHCIIA B — Tt
306pajkeHHe KOMIICKCHBIX HCel Ha ANTeGPANECKOll H TPHIOHOMETPHUECKOH GOpME. ps://lesson.edu.ru
KOOpAMHATHOM TIToCKoCTH BBIMONHATE apupMeTHIecKre ornepamuy ¢ HUMH.
79 ||[@opmyna MyaBpa. Kopau n-oii cteneHu u3 1 N300pakaTh KOMIUIEKCHBIE YMCIa Ha https://lesson.edu.ru/
KOMILJIEKCHOT'O YHCIIa KOOPJWHATHOH IJIOCKOCTH.
80 ||@opmyna Myaspa. Kopau n-oii crernenu us 1 TpumensTs popmyity MyaBpi‘ 1 HOJTyqaTh https://lesson.edu.ru/
K OMILIEKCHOTO THeiIa NpeJICTaBICHUE O KOPHSIX N-0i CTETICHU U3
31 I 0 KOMIUIEKCHOTO YHUCIa. —— Tor
MMECHECHUE KOMIUICKCHBIX YHCEI ISl PEIICHUS s://lesson.edu.ru
P U P 3HaKOMUTBCS C IPUMEPAMH TPUMEHEHHSI D
U3UYECKHUX U TEOMETPHUCCKUX q
prrsmraec COMCTPHHCCKUX 3a/1a KOMIUTIEKCHBIX YHCEIT JUTSL PELICHUSI
TCOMETPUYCCKUX U (PU3UICCKUX 3a]1aY.
82 |[KonTpoabHasi pa6oTa: "KoMmmniekcHbie yncia' 1 https://lesson.edu.ru/

HartypaabHbie u neasie ynciaa (10 yacon)



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

&3

HarypanbHsle u niensle yucia

Harypanbnsle u nensie yncna. [Ipumenenue

https://lesson.edu.ru/

84 |[HaTypasibHbIE M LETIbIE YnCIa 1 NPU3HAKOB AenuMocTH 1enbix uncen, HOMl u https://lesson.edu.ru/

55 o . HOK, ocrarkoB o moayito, anroputma EBximia — o
: n.edu.

pUMEHEHHE MPHU3HAKOB JAETUMOCTHU IENbIX YHCEI JUISL PETIICHHS 3aaY B [EIBIX THCTAX. ps://lesson.edu.ru

86 |[IppumMeHEHUE MPU3HAKOB JACTUMOCTH IEJIBIX YHUCEIT 1 OnepupoBaTh MOHATUAMU: HaTypanbHoe 1 nenoe ||https://lesson.edu.ru/

87 ||lIppumMeHeHUEe MPU3HAKOB JACTUMOCTH IEJIBIX 1 THCJIO, MHOKECTBO HATYPAJIbHBIX U MCIBIX UCECIL. |Ihttps://lesson.edu.ru/
ancen: HOJ] u HOK Hcnonp30BaTh NpU3HAKY AETUMOCTH HENBIX

yucen; octatku no moxyio; HOZ u HOK
88 |[[IlppumMeHEHUE MPU3HAKOB JACTHUMOCTH IIEJIBIX 1 . https://lesson.edu.ru/
HATYpPaJbHBIX YHCEIT; aNropuT™ EBKIHIA TSt
gucen: HOJl m HOK
pelIeHus 3a1a4.

89 ||[IpumeHeHHe TPHU3HAKOB JETUMOCTH LIEIBIX 1 3anuchIBaTh HATYpalbHbIE YKkCcla B pasnuunbix  ||https:/lesson.edu.ru/
YqHUCCJI: OCTATKH IO MOAYJIIO IMO3UIIMOHHBIX CUCTEMAX CUHCIICHUS.

90 |[[IppumeHEeHNE MPHU3HAKOB ACTUMOCTH IEITBIX 1 https://lesson.edu.ru/
YHCeN: OCTaTKU IO MOTYJIO

91 |[lIpumeHeHuEe MPHU3HAKOB ACTUMOCTH LEIBIX 1 https://lesson.edu.ru/
qrcel: aNropuT™ EBkinia asns peueHus 3aja4 B
LEJIBIX YUCIIaX

92 |[KontpoJabHas padora: "Teopus ueabix yncena" 1 https://lesson.edu.ru/

CucreMbl pallHOHAJIbHBIX, MPPANMOHAJIBHBIX MOKA3aTEJbHBIX U JIOrapupmMudeckux ypasHenui (12 yacon)

93 ||Cuctema 1 COBOKYITHOCTh YPaBHEHHIA. 1 Cucrtema ¥ COBOKYITHOCTh YPaBHEHHH. https://lesson.edu.ru/

PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIICACTBHUS PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIICICTBHSI.
OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U

94 ||CucteMa 1 COBOKYITHOCTh yPaBHEHHI. 1 COBOKYITHOCTCH pallIOHAIBHBIX, https://lesson.edu.ru/

PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIICACTBHUS MpPalMOHATIEHBIX, HOKA3ATCILHBIX 1
JOTapu(PMHUECKUX YPAaBHECHHH.

o n [IpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K
OcHoBHBIE METO/Ibl PEIICHHSA CHCTEM DELIEHNIO MATEMATHUECKHX 32124 1 34724 13 https://lesson.edu.ru/
COBOKYTHOCTCH pAlNOHATBHBIX yPABHCHIH Pa3TMYHBIX 00JacTel HAyKH U peabHOM KH3HH,

96 ||OcHOBHBIC METO/IBI PEIICHUS CUCTEM H 1 WHTEPIPETALMS OTYYSHHBIX PE3yJIbTaTOB. https://lesson.edu.ru/
COBOKYITHOCTEH HpPpaAllMOHAIBHBIX YPaBHEHUI OnepupoBath MOHATHSIMU: CHCTEMA U

97 ||OcHOBHBIE METO/IBI PELIIEHHS CHCTEM U 1 COBOKYITHOCTD ypaBHCHIN 1 HCPABCHCTB, https://lesson.edu.ru/
COBOKYITHOCTEW MOKa3aTeIbHBIX YPABHEHHIA PCHICHIE CHCTCMBI I COBOKYITHOCTH,

" = n PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBUSI. T Yoo/
Pemenus cucrem u COBOKvaHOCTeH HaxoauTh PELICHHs CHCTEM H COBOKYITHOCTEH ttps://lesson.edu.ru
TTOKA3aTCIbHbIX YPABHCHIN EJBIX PAIlMOHATBHBIX, HPPAIIMOHATBHBIX,

99 ||OcHOBHBIE METO/BI PELICHUS CUCTEM H 1 NOKa3aTesIbHBIX U JIorapu(MUIecKkux ypaBHeHui |https:/lesson.edu.ru/

COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHHA

" HCPABCHCTB.
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100

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEW JIOrapu(pMUYECKUX YpaBHEHUN

101

[IpuMeHeHne cucTeM K pelIeHUIO
MaTEMaTUYECKUX 3aa4d U 3a7ja4 U3 pa3IMuHbIX
o0JiacTeil HayKH U peasbHOM KHU3HH,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB

102

[IpuMeHeHHE CHUCTEM K PEIICHHIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3InIHbBIX
o0JiacTeil HayKH U pealbHOM KHU3HH,
MHTEPIpPETANNS OTYYCHHBIX PE3yJIbTaTOB

103

[IpuMeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKHUX 3a/1a4 1 3aJ1a4 U3 Pa3IunIHbIX
oOnacTelt HAyKW W pealbHOM KU3HH,
WHTEPIPETALHs TOJyYSHHBIX Pe3yJIbTaTOB

[IpuMeHATH cUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3a/1a4 U3 pa3IMYHbIX o0nacTeil 3HaHuMH
U PEAIbHOM KU3HH; UHTEPIIPETUPOBATh
IIOJIyYEHHBIE PEILICHUS.

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

104 ||[KonTpoabHasi padora: "Cucrembl 1 https://lesson.edu.ru/
PAIMOHAJILHBIX, HPPAHOHAIBHBIX
NMOKAa3aTeJIbHBIX U JIOrapupMUIecKUX
yYpaBHeHHUil"
3agauu ¢ napamerpamu (16 yacos)
105 |{|PartmoHanbHBIe ypaBHEHHUS C ITApaMeTpaMu 1 PannonanbeHble, nppalmoHaIbHBIE, https://lesson.edu.ru/
106 ||ParimoHabHBIC HEPABEHCTBA C MapamMeTpaMu 1 MOKa3aTeNbHEIC, TOTapuPMUIecKHe 1 https://lesson.edu.ru/
07 n TPUTOHOMETPUYECKUE YPABHECHUS, HCPABCHCTBA U — oo/
PanmonanbHbIe CHCTEMBI € TapaMeTpaMu CHCTEMBI C TAPAMETPAMH. ttps://lesson.edu.ru
108 ||ppanroHaibHbIE YpaBHEHHS, HEPABCHCTBA C 1 [Toctpoenue u uccinenoBanne MmatemMarndeckux  ||https://lesson.edu.ru/
napameTpamu MOJIeJIel peallbHbIX CHUTYAaIUi C TIOMOILBIO
109 [MppanuoHanbHeIe CUCTEMEI ¢ TIApAMETPAMHE 1 YPaBHCHNU, CHCTCM YPaBHCHUH N HEPABEHCTB € |htps://lesson.edu.ru/

110

ITokazarenbHblE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111

IlokazaTenbHBIE CHCTEMEIL C mapamMeTpamMu

112

Jlorapudmuueckue ypaBHEHHs, HEPAaBEHCTBA C
napameTpamu

113

.HOFapI/I(l)MI/ILIeCKI/IC CUCTCMBI C ITIapaMeTpaMn

114

TpuronomeTpuyeckue ypaBHEHUS C MapaMeTpaMu

115

TpuroHomeTpruuecKkue HEPABEHCTBA C

napaMeTpamH.
Br16upats criocod penieHus: paroHalIbHbIX,
VPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPHUUECKHUX
YPaBHEHUH U HEPABEHCTB, COJAEPKALINX MOLYJIN
U TIapaMeTphl.

[IpumensTh rpaduyeckre u aHaIUTUYECKHE
METO/IbI JUIsl PEIICHUs] YPAaBHEHUN U HEPABEHCTB C
napameTpamH, a TakKe McCieloBaHne (PYHKLIUI
METOAAMU MaTeMaTHYECKOr0 aHAIIN3a.

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/
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napameTpamu

116

TpI/IFOHOMeTpI/ILIeCKI/Ie CHUCTEMEI C IMapaMeTpaMu

117

ITocTpoeHue u ucciae10BaHNe MaTeMaTHYECKUX
MOZEJIEH pealbHbIX CUTYALMi C IIOMOLIBIO
YpaBHEHUH C rapaMeTpamMu

118

[TocTpoeHue u ucciaegoBaHNE MAaTEMATUYECKUX
MOJIENIEN PEATIbHBIX CUTYyaluid C IIOMOILIBID CHUCTEM
YpaBHEHU C IapaMmeTpaMu

119

[TocTpoenue u uccnenoBaHue MATEMAaTUYECKUX
MOJIENIEN PEATbHBIX CUTyalllid C MOMOIIBIO CUCTEM
YpaBHEHUI C MapaMmeTpaMu

120

KonTtposbnas padora: "3anaum ¢
napamerpamn"

CtpouTh U UCCIIeI0BaTh MATEMATHUYECKUE MOJIETTU
pealbHBIX CUTYallMil C MOMOIIBI0 YpaBHEHU,
HEPaBEHCTB U CUCTEM C MapaMeTpamH.

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

https://lesson.edu.ru/

IToBTOpE

HHUe, 00001eHHue, cucTeMaTU3anus 3HaHui (16 yacoB)

121

[ToBTOpeHue, 06001IeHNE, CCTEeMAaTU3alUs
3HaHui: "YpaBHeHus"

1

122

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus. CucreMbl ypaBHEHU"

124

[ToBTOpeHMEe, 06001IIeHNE, CHCTEMAaTU3AIIUS
3HaHuii: "HepaBencrna"

125

[ToBTOpeHnue, 06001IeHNE, CHCTeMaTU3alUs
3HaHuii: "HepaBencrtna"

126

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrtna"

127

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

128

[ToBTOpeHme, 06001IeHNE, CHCTEeMAaTU3aLUs
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

129

IToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALIHS
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

130

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "MHTErpan u ero npumMeHeHue"

OcHOBHBIE IOHATHUS U METOJIBI Kypca, 000011eHIe
M CHCTEMaTH3aIs 3HAaHUH.

MoenupoBaTh peajibHbIe CUTYAIMU HA A3bIKE
anreOpshl, COCTABIIATH BEIPAKCHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a7a4H,
MCCIIEIOBATH TOCTPOCHHBIE MOJICIIH C
MCIIONIb30BaHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJIbTaT.
[TpumensTh GyHKUINU A MOJICTHUPOBAHUS U
WCCIIEIOBAHUS PEATTbHBIX MPOILIECCOB.

Pemate npukinanasle 3a1a4u, B TOM YUCIIE
COIMAIBHO- YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpelCTBaMu anreOpsl U
MaTEeMaTHIECCKOTO aHaIM3a.
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131 ||[ToBTopenue, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHui: "OyHKUn"

132 |[[ToBTOpEeHME, 0000IEHHE, CHCTEMATH3AIIHS
3HaHui: "OyHKIMK"

133 ||[ToBTOpEHUE, 000OIICHHE, CUCTEMATH3ALIHS
3HaHuit: "Oyukiun"

134||[UToroBasi KOHTpoJIbHasi paboTa 1 1
135 |[MToroBasi KOHTpoJLHAasi paéoTa 1 1
136 [[ToBTOpEeHME, 0000IIEHHE, CHCTEMATH3AIIHS 1

3HAHUHN
OBLIEE KOJIMYECTBO YACOB I10 136 10

IMPOI'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI J1JIS1 YYHEHUKA

MatemaTuKa: ajredpa u Hayajia MaTeMaTH4YeCKOIr0 aHaau3a, reomerpus. AnreOpa U Hayana
MaTeMaTHYeCcKoro aHaiamu3a: 0a30BBIM ypOBEeHb W yriayOneHHHBINH ypoBeHb: 10 -11 wkmacc / IIA.
Amumos u ap.— M.: IIpocsemenue, 2021

METOINUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

®enoposa H.E. Anrebpa u Hauana MareMaTu4eckoro anainuza. Meronudyeckue pekoMmenganuu. 10
- 11 kmaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Enunoe coneprxanue o61iero oopazoBanus - https://www.edsoo.ru/

[Tpo Bcepoccuiickue mpoBepoyHbie padoThl - https://vpr-sdamgia.ru/

Pemry BIIP - https://vpr.sdamgia.ru/

WNHurepakTuBHas pabovas terpans - https://skysmart.ru/

Poccuiickas snexTponHas mkona - https://resh.edu.ru/

bubmuoteka [IOK - 5 xmacc - https://m.edsoo.ru/7f4131ce 6 kmacc - https://m.edsoo.ru/7f414736
4ET'D - https://4ege.ru/gia-in-9/

Pacmieuaraii u pemmu - https://www.time4math.ru/

SAxnacc - https://www.yaklass.ru/
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