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MOACHUTEJIbBHAS 3ATIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havaja MaTeMaTHYECKOIO
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 kimaccoB pazpaboTaHa Ha
ocHOBe DenepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAUIUN POCCHICKOTO
oOpazoBanus. Peanmmzaiusi mporpaMMbl 0O€CTIEUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIMMHI OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajma MaTeMaTUYECKOTO aHAJIN3a» SIBIACTCS OJHHUM U3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJIBI, TMOCKOJIbBKY, C OJHOMN
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAJIbHYIO 0a3y JUIsi HU3Y4EeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HMH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMYJIUPYET CBOU JOCTHUKEHUSI B MaTEMaTUYECKOH hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOTo aHAIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BATh UX B IOBCEIHEBHOW >KU3HU. B TOXe BpeMs OBIaJcHUE
a0CTPaKTHBIMU W JIOTUYECKHM CTPOTMUMH MaTEMaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE W KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJIoruo, PopMHUpPYET KPEaTUBHOE U KPUTUUYECKOE MbIIILIeHHE. B xo/ie uzydyeHus
anreOpbl M Hayajl MaTEMaTUYECKOro aHajiu3a B CTaplleld IIKoJie YydJalluecs
MOJIy4alOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMATHUYECKUX MOJENEH peallbHbIX CUTyalluid W HHTEPIpETaLNU
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMUd  MaTeMaTHYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE M B MCKYCCTBE, C BBLAAIOIINMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4eOHbI Marepuall, CoCOOCTBYIOMIHNI (OpMHUPOBAHUIO
HAay4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 chnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOIOKUTEIHHO M
KOHIICHTPAIIM BHUMaHUs U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTarT.

B ocnoBe Mmetonuku oOydeHHsT aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MMPUHIIUI O0Y4YCHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOI0 aHaJIN3ay BKIIOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JHUHUU: «YHUClIa W BBIUUCICHUA,
«Dynkiuun  u rpadukuy, «YpaBHEHHS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanu3ay, «MHoxkecTBAa H JOTMKa». Bce OCHOBHBbIE
COAEPKATETbHO-METOANYECKUE JIMHUU H3Yy4alOTCs HAa NPOTSKEHUHM JBYX JET
oOydeHus B cTaplied IIKOJIe, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETIEHHO
HACBHIIAsICh HOBBIMM TeMaMu U  pazdenamu. JlaHHBIA Kypc  SIBISETCS
WHTETPATHUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTeMaTHYECKUX JUCIUIUIUH: aaredpa, TPUTOHOMETPHUsI, MATEeMAaTHUECCKUI aHAJIH3,
Teopusi MHOXKeCTB M Ap. Ilo mMepe Toro kak ywariuecs OBjIaJeBarOT Bc€ Oosee
IIUPOKUM MaTEMAaTHYECKUM aIapaToM, y HUX MOCIE0BATEILHO (GOPMUPYETCS U
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUUYECKYI0 MOJIENb peabHOMN
CUTyallud, TPUMEHATh 3HaHMS, TIOJy4YeHHBIE B Kypce «Anredpa M Hauaja
MaTEeMaTHYECKOTO aHaIM3ay, JIsd PEIICHUS CaMOCTOSTEIBHO C(HOPMYIUPOBAHHOM
MaTeMaTUYeCKOM 3a7]auu, a 3aT€M UHTEPIPETUPOBATH MOTYUEHHBIA pe3ybTaT.

ConepxarenbHo-MeToAUYeCKas JMHUSA «Huclia U BBIYMCICHUSD 3aBEplIaCT
dbopMupoBaHUE HABBIKOB MCIIOJIB30BAaHUS JCHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HAyaTo B OCHOBHOHM IIKoje. B crapmieii mkosne oco0oe BHUMaHUE YAECIAETCS
(GbOpMUPOBAHUIO TMPOYHBIX BBHIYUCIUTEIBLHBIX HABBIKOB, BKJIIOYAIOIMMX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucH JACHCTBUTEILHOTO 4YHCIIA, yMEHUE
pallMOHAJILHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TONyYarT HaBBIKM TPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAXKEHHUIA.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHsI B CTapUied IIKOJIe, TOCKOJIbKY B KaXIOM pa3felie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIUX 3ajad. OOydaroniuecs: OBIaJeBalOT
pPa3IMYHBIMUA METOJAaMHU PEUIEHUs UENbIX, PAlHOHAIBHBIX, HUPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonyueHHble yMEHUS UCTIONB3YIOTCA MPU UCCIIEIOBAHUU
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajad M 3aJa4 Ha
HaxOXX/ICHUE HAWOONbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas



colep)KaresibHasg JIMHMS BKIIOYAaeT B ce0d Takke (OPMUPOBAHHE YMEHMI
BBINIOJIHATD pacdy€Thl MO (opMynaMm, MNpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHMM, a TAKKE BBIPAKECHUM,
colepKallluX CTENeHH W Jorapudmel. brnarogaps u3ydeHuro aiareOpanveckoro
Marepuajga IMPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKU J€IyKTUBHBIX
paccykaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  NpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npeniaraer d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMU JMHUASMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3aJ1a€T
NIOCJIEI0BATENIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NoKa3aTeabHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KAaK C MATEMAaTUYECKUM aHAJIM30M,
TaK U C pEIICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (GOpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BEJITUYMHAMH, MCCIEIOBaTh TMOJMy4eHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuas 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, ITO3BOJISIIOUIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIWYMHAMH B
pasnmuuHON opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadanma maTeMaTHYeCKOTO aHalW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaTeMaTHYECKUX, TaK M MPHUKIAIHBIX 3a7ady,
JOCTYIHBIX 00Y4aroUIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTb MCCIIE0BATh U
cTpouTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHWS, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMAaTH4YECKUX MOJEIEN pealbHbIX CUTYyaluH,
HAaXOXJCHHS HAWIYYIIET0 PEIICHUS B MPUKIATHBIX, B TOM YHUCIE COLMAJIbHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOI0 aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM paCllO3HABaTh MPOSIBICHUA 3aKOHOB
MaTeMaTUKU B HaykKe, TEXHHMKEe M HucKyccTBe. OOydarommecs Yy3HAIOT O
BBIJIAIONIMXCA PE3yJIbTAaTaX, IMOJYYEHHBIX B XOJE pPA3BUTHS MAaTEMAaTUKH Kak
HayKH, U UX aBTOPax.



ConepxarenbHO-MeTOIUYECKAs TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAILIIEHA  JJIEMEHTaM  TEOPMH  MHOMKECTB.  TE€0pEeTHUKO-MHOKECTBEHHBIE
MPEACTABJICHUS MTPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MAaTEMATHUKU U MPELIararoT
HauOoJsiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONIUN BCE pa3/iesibl MATEMaTUKU U €&
NPUIOKEHNUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUYECKUE AUCLUILUIMHBI B €IMHOE
uenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIbBHUKY TOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MATEMAaTUKA W MCIIOJb30BaTh €ro IS
BBIPAKEHHS CBOUX MBICJIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTEMAaTHYECKOI0 MOJEIMPOBAHUS, KOTOPBIE IPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUS MOJIEJICH peaTbHbIX CUTYaIlNH, UCCIETIOBAHMUS
ATUX MOJIeJIel C MOMOIIbIO ammapara ajredpbl 1 MaTeMaTHYecKOro aHaiu3a |
MHTEPIPETALNH MOJIYYEHHBIX PE3YJIbTATOB. Takue 3alaHus BIUICTEHBI B KaXJbIU
U3 pa3ziesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca IIUPOKO UCTIIOIb3YETCs
IUI PEICHUs MPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX MPAaKTUYECKUX 3a]a4
yyaniuecss pa3BUBAIOT HAOJIONATETbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIB30BATh AHAIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobaeMy. JlesTeTbHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIAIHBIX
3a/lady OpraHM3yeTcs B IMPOIIECCe M3YUYEHUsl BCEX TeM Kypca «Anredpa M Hayaa
MaTeMaTUYECKOI0 aHaJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyeOHOM muraHe Ha HW3ydeHHE Kypca aireOphl M Hadajl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a paBa roma oOyuenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 33/lay U3 Pa3Iu4HbIX OTpacliiel
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenenp ¢ wnenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMHU KOPHSIMU HATypaJbHOM CTETIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHWE HEPABEHCTBA.
Meton HHTEPBAIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PEIIEHUI0 MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, cnocoObl 3amanHus Gyskuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWd ¢yHkuuu. Hymn dyHkmmm.
[TpomesxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U LIEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTreMaTH4eCKOro aHAJIU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBarorias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysia CHOKHBIX NMPOLEHTOB. VCronbp3oBaHKWE MPOTrpecCUd s
pELIEHUs PeAIbHBIX 3aJa4 MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHOk€eCcTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl Diinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINMCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.

Crenens ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENCHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIPAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAMOHATBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaaHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InuHbIX 00JIacTeil HayKu W peanbHOM
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QyHKIuu. Hawmbonbpiiee n HamMeHbIee
3HaYeHUE (PYHKIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN ST UCCIAEJOBAHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanas  pynkuuu. ['eomerpuueckuid U (QuU3MYECKUd  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNuterpan, ero reomerpuyeckuii u (U3NUECKUNA CMBICI. Bbrunciienue
WHTETpaia o bopmyie Hrrorona—JletiOHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHICKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTnyeckoe BocUTaHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HaykKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHHUI HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMAaTHYECKUM aClEKTaM Pa3InYHbIX BUIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCHPOBAHHBIN PEXKUM 3aHATHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢buszruecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEM KU3HMU, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HAaHMEM TJOOAJBLHOTO XapakTepa OSKOJOTMYECKHX Mpoliiem;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4eloBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4YeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3YyIbTaThl OCBOEHHUSI MPOTPAMMBbl Yy4EOHOTO MpeameTa
«MartemaTuka» XapaKkTepU3YyIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusMU, YHUBEPCATIbHbIMU Pe2YNIAMUBHBIMU OetUCBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCs (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpYyJcanwe2o  mMupa,  NHpuUMeHeHue  JI02U4eCKUX,
uUcce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeHUCTBUS:

e BBIIBJIITH U XapaKTEPU30BATh CYIIECTBECHHBIEC TTPU3HAKK MAaTeMaTUUYECKUX
00OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (DOPMYIHpPOBATH
ompeeeHUs]  TOHSATUM; yCTaHAaBIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJ1Iaccu(uKauu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npenjaratb ~ KpUTEpUM s BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEpKJIEHUN (IIpsiMbIEe M OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂCﬁCTBHSII

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIHE TMPOTHBOpEUYHE, MpoosIemMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CIUIAaHUPOBAHHBIH OKCIICPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIICJIOBAHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh NeUIUThl WHGOpPMAINK, JAHHBIX, HEOOXOAMMBIX IUIsI OTBETA
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh UHGOPMALIMIO, IPEACTABIATh €€ B pa3IM4HBIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOmeHue:

BOCIPUHMMATh U  (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJACHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HAa MTOUCK
pEelIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYKICHHMSIMU JpPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXMBaTh pa3juyve M CXOACTBO MO3HIIMUI; B
KOppeKTHOU (hopme GOpMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT O KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

qbopmupoeaﬂue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzaius:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJI1aACTh HAaBbIKaAMU MO3HaBaTeILHOMN pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIsA  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BHISABICHHBIX TPYAHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JNESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hadajga MaTEMaTUYECKOTO aHAJIU3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JICCATUYHAS IPOOH, MPOIICHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh npuOaumKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHUSIMU: CTENEHb C I€JIbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEeHHU;
UCIIOJIb30BaTh MOAXOASIIYIO0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHIE€HC MPOU3BOJIBLHOTO YIJIA;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3zoBaHUs I1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XXCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPALHOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKW U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM alapaTa ajreopsbl.

DyHKUNM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00JIacTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh NOHATUSAMU: YETHOCTb U HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUMMA 715 pelIeHUs] YpaBHEHUIA.

Crtpoutb u uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN UIsi  UCCJIEAOBAHMS TPOLECCOB U
3aBUCUMOCTEN NPH PEIIeHUH 3a]ad W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU:  [OCJIENOBATEIBHOCTh, apudMeTudecKkas u
reOMEeTpUYECKasi MPOrPeCcCi.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOMeTpUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCUH.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnosp30BaTh CBOMCTBA IOCIEIOBATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHA: MHOXKECTBO, OII€pAllMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peaslbHBIX IPOLECCOB W SBJIEHUM, MPH peUIeHUM 3a1ad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucjia 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTEIICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YpPAaBHEHHME W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTp pemeHust NpocTENIINX CUCTEM M COBOKYITHOCTEW PallMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJadyH,
MCCJIeI0BATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSMU:  TNEepUOAMYEcKas  (QYHKUMS, TMPOMEXYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
uccienoBanus pyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSMU: TpapUKH MOKA3aTEIBHOMW, JIOrapuMHUUECKON H
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUN
Y WCIIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PU3UUYECKHUI CMBICT MTPOU3BOAHOM JIJISl PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MOHATHSAMH: [EepBOOOpa3HasT W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTte mepBooOpaszHbIe 3JIEeMEHTAPHBIX (DYHKITHI; BBIYUCIATH WHTETPAJ
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
duznuecKoro Xapakrepa, CpeICcTBaMU MaTEeMaTHYECKOTO aHanm3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
KoHnTpoibHbI IIpakTHYeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
MHOK€ecTBa pallHOHAJIBHBIX U
1 JIEMCTBUTENBbHBIX YMCEN. PallMoHanbHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 13 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U POIPECCUH 5
6 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3alUs 3 |
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68 4 0




11 KVIACC

KosnunuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
KoHnTpoibHbI IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 JlorapudmMudeckre ypaBHEHUS U 12
HEpaBEeHCTBa
Tpuronomerpudeckue QyHKIIUNA U UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpPaBEHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 NHterpain u ero npuMeHeHus 9
6 CucrteMbl ypaBHEHHI 12 1
7 HarypanbHble U 1ienbie yncia 6
g [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 18 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoaudecTBO yacoB Jara
DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
n/ Tema ypoka Bcer | KoHTpoabH IIpakTHyeck HIyHCHH
pecypchl
n 0 ble padoThI He padoThl A
https://resh.edu.ru/subject/lesson/6019/start/199
MHo3kecTBO, 181/
oIepanuu HaJ https://resh.edu.ru/subject/lesson/3863/start/199
1 MHO>KECTBaMH. 1 01.09.23 212/
JlnarpamMMbI https://resh.edu.ru/subject/lesson/4735/start/199
Diinepa—Benna 274/
Parmmonanbubie
— https://resh.edu.ru/subject/lesson/6019/start/199
OOBLIKHOBEHHEIE U 181/ '
[eCHTHUHEIE APOGH, https://resh.edu.ru/subject/lesson/3863/start/199
2 DOLEHTLL 1 04.09.23 212/
6p H ’ https://resh.edu.ru/subject/lesson/4735/start/199
€CKOHEYHEIE
274/
MIEPHOTUICCKHE
Ipoou
Apudmernyeckue https://resh.edu.ru/subject/lesson/6019/start/199
OTICpAIlUH C 181/
pauroOHAIbLHBIMU https://resh.edu.ru/subject/lesson/3863/start/199
3 YHCJIaMU, 1 06.09.23 | 212/
npeoOpa3oBaHus https://resh.edu.ru/subject/lesson/4735/start/199
YHCIIOBBIX 274/
BBIpAXKCHUI
4 [Ipumenenue npoGeit 1 11.09.23




1 OPOUCHTOB IJIA
peuenus
MPUKIAAHBIX 3aaa4
U3 pa3jInIHbIX
oTpaciei 3HaHuM 1
peanbHOM KU3HU

[Ipumenenue npobeit

https://resh.edu.ru/subject/lesson/6019/start/199

U IIPOLIEHTOB It 181/
pelmeHns https://resh.edu.ru/subject/lesson/3863/start/199
NPUKIATHEIX 3a0a4 13.09.23 212/
U3 Pa3InIHbIX https://resh.edu.ru/subject/lesson/4735/start/199
oTpaciei 3HaHUH u 274/
peaTbHOM )KU3HU
https://resh.edu.ru/subject/lesson/6019/start/199
JleficTBUTENBHBIE 181/
YHCIa. https://resh.edu.ru/subject/lesson/3863/start/199
Pammonanbueie u 18.09.23 | 212/
HpPpalMOHAIbHBIC https://resh.edu.ru/subject/lesson/4735/start/199
quca 274/
Apubdmernueckue
oriepatui ¢ 20.09.23
JEACTBUTEIbHBIMU
YyCcIaMUu
TTpu6mHKEHHbIE https://resh.edu.ru/subject/lesson/6019/start/199
BBIYHCIICHMUS, 181/ ]
npasua 25.09.23 https://resh.edu.ru/subject/lesson/3863/start/199
212/
OKpYTJICHUS,

MPpUKKUIKA U OLICHKA

https://resh.edu.ru/subject/lesson/4735/start/199
274/




pe3yJibrara
BBIUMCIIEHUN

ToxnecTtBa u

https://resh.edu.ru/subject/lesson/6019/start/199

(IR
d
S

https://resh.edu.ru/subject/lesson/3863/start/199

JIEUCTBUTEIBLHBIX
qucell.
Pannonanbubie

9 TOXKIECTBEHHDIC 27.09.23 | 212
npeoOpa3oBaHus https://resh.edu.ru/subject/lesson/4735/start/199
274
10 YpaBHeHUE, KOPEHb 02.10.23
YpaBHCHHS
Hepasencrso,
11 pelienue 04.10.23
HEpaBEHCTBA
12 Meto UHTEPBAJIOB 09.10.23
https://resh.edu.ru/subject/lesson/6019/start/199
Pemenue nensix u 181/
JIpoOHO- https://resh.edu.ru/subject/lesson/3863/start/199
13 palMOHATBHBIX 11.10.23 | 212/
ypaBHEHUH U https://resh.edu.ru/subject/lesson/4735/start/199
HEpaBeHCTB 274/
KonrposbHas pabora https://resh.edu.ru/subject/lesson/6019/start/199
10 TEME 181/
"MHoxecTBa https://resh.edu.ru/subject/lesson/3863/start/199
14 paLMOHANBHBIX U 16.10.23 | 212/

https://resh.edu.ru/subject/lesson/4735/start/199
274/




YpPaBHEHHUS U
HEpaBEHCTB"

OyHKIHUSA, CITOCOObI
3a/1aHus YHKIIHH.

15 18.10.23
B3anmHuo o6partHbie
GbyHKITIT
I'paduk pynkuun.

O6mnactsb https://resh.edu.ru/subject/lesson/6019/start/199
OTIpeieIICHUs 1 181/ _
MHOKECTEO https://resh.edu.ru/subject/lesson/3863/start/199

16 - (b — 23.10.23 212/

YHICHHH. https://resh.edu.ru/subject/lesson/4735/start/199
Hynu ¢ynkum. 274
[IpomexyTkun
3HAKOIIOCTOSIHCTBA
YETHbBIE 1 HEUYETHBIC

17 25.10.23
byHKIIN
CTereHb ¢ LeIbM https://resh.edu.ru/subject/lesson/6019/start/199
II0Ka3aTeJIEM. 181/ ‘

y Crasmaprras gopma gitzps.//resh.edu.ru/subJect/Iesson/3863/start/199
3a131/101/1 https://resh.edu.ru/subject/lesson/4735/start/199
IEUCTBUTEILHOTO 274/
qycia
M CHONB30BAHMIE https://resh.edu.ru/subject/lesson/6019/start/199
MOAXOIAIICH (POPMBI 181/

S https://resh.edu.ru/subject/lesson/3863/start/199

19 eliCTBUTEIbHBIX 212/

A https://resh.edu.ru/subject/lesson/4735/start/199

YHUCCII IJId pCUICHUA
MPaKTUYCCKUX 3adav

N
~

4




" OpCACTaBJICHUSA
JaHHBIX

Crenennast GyHKIUSA
C HaTypaJbHBIM U

https://resh.edu.ru/subject/lesson/6019/start/199

(IR
d
S

https://resh.edu.ru/subject/lesson/3863/start/199

20 [EJIBIM IOKa3aTeIIEM. 212
E€ cBoiicTBa u https://resh.edu.ru/subject/lesson/4735/start/199
rpaduk 274
Apudmernueckuit

21 KOpPEHb HAaTypaJIbHOU
CTETNIEHU
Apudmernueckuit

22 KOpPEHb HaTypaJIbHOU
CTEIIEHN

https://resh.edu.ru/subject/lesson/6019/start/199
CroiicTBa 181/ _

s ApHBMETHIECKOTO gitzps.//resh.edu.ru/subJect/Iesson/3863/sta rt/199
KOPHA HATYpATILHON https://resh.edu.ru/subject/lesson/4735/start/199
CTEIEHN

274
https://resh.edu.ru/subject/lesson/6019/start/199
CBoiicTBa 181 _

o ApH(METHIECKOTO ;;tzps.//resh.edu.ru/subJect/Iesson/3863/sta rt/199
KOPHA HATYpaTILHON https://resh.edu.ru/subject/lesson/4735/start/199
CTEIIEHU

274

25 CBoiicTBa




apudmeTnyecKoro
KOpHs HaTypajibHON

CTEIIEHU
https://resh.edu.ru/subject/lesson/6019/start/199
JleiicTBus C 181/ .

.y T —— g’itzps://resh.edu.ru/sub|ect/Iesson/3863/start/199
KOPHAMH B=0H https://resh.edu.ru/subject/lesson/4735/start/199
CTEIIEHU 274/

https://resh.edu.ru/subject/lesson/6019/start/199
JlelicTBus C 181/ ‘
. ApAMETHICCKHNMH g'itzps://resh.edu.ru/sub|ect/Iesson/3863/start/199
KOpHSIMHU N—Oi 212/ )
https://resh.edu.ru/subject/lesson/4735/start/199
CTEIEHU
274
JleicTBus ¢

)3 apupMETHIECKUMH
KOPHSIMHU N—Oi
CTEIIEHU

https://resh.edu.ru/subject/lesson/6019/start/199
JewcTBus c 181/
https://resh.edu.ru/subject/lesson/3863/start/199

29 apu(METHYCCKUMH -1
KOPHSMHU N—OM 212/ )

https://resh.edu.ru/subject/lesson/4735/start/199
CTEIEHU 274/
30 JeuicTBus c

apu(pMeTHYECKUMHU




KOpHSAMH N—OH

CTCIICHHU
https://resh.edu.ru/subject/lesson/6019/start/199
Pemenne 181 )

" HPPATHOHATHHEX g’itzps://resh.edu.ru/sub|ect/Iesson/3863/start/199
YPaBHCHHH 1 https://resh.edu.ru/subject/lesson/4735/start/199
HEPABEHCTB 274/

https://resh.edu.ru/subject/lesson/6019/start/199
Pemenne 181/ )
- HPPANHOHATEHEIX g'itzps://resh.edu.ru/sub|ect/Iesson/3863/start/199
YPaBHEHUH U 212/ .
https://resh.edu.ru/subject/lesson/4735/start/199
HEPaBEHCTB 274/
https://resh.edu.ru/subject/lesson/6019/start/199
Pemenne 181 _

“ HPPANHOHATEHEIX gitzps.//resh.edu.ru/subJect/Iesson/3863/start/199
YPaBHCHHUI | https://resh.edu.ru/subject/lesson/4735/start/199
HEPaBEHCTB 274/

https://resh.edu.ru/subject/lesson/6019/start/199
Pemenue 181/ )
P PANHOHATEHEIX https://resh.edu.ru/subject/lesson/3863/start/199

34 aBHEHUU U 212/

M https://resh.edu.ru/subject/lesson/4735/start/199
HEPaBEHCTB
274
35 Pemenune




HppaluOHaIbHBIX
YpPaBHEHUH U
HEPaABEHCTB

CoiicTBa u rpaduk

36 .
KOPHSI N-O# CTeTeHN
37 CaoiicTBa u rpadux
KOPHS N-OU CTETIEHU
KonTtponsHas pabora
10 TEME https://resh.edu.ru/subject/lesson/6019/start/199
"ApudpmeTnueckuii 181/ '
KOPEHD 1—0if https://resh.edu.ru/subject/lesson/3863/start/199
38 CTETNIEHU 212/
Vppa (') ILHELE https://resh.edu.ru/subject/lesson/4735/start/199
IIMOHAIBHBI
274/
YpaBHCHHS
HepaBeHcTBA"
https://resh.edu.ru/subject/lesson/6019/start/199
181/
Cunyc, KOCHHYC U https://resh.edu.ru/subject/lesson/3863/start/199
39 TaHT'€HC YHCIJIOBOI'O 212/
apryMeHra https://resh.edu.ru/subject/lesson/4735/start/199
274/
Cunyc, KocuHyc u
40 TAHT'€HC YHCIOBOIO
aprymMeHTa
Apxkcunye, https://resh.edu.ru/subject/lesson/6019/start/199
A1 apKKOCHHYC U 181/ _
apKTaHTeHC https://resh.edu.ru/subject/lesson/3863/start/199
YHCJIOBOTO 212/




aprymMeHTa https://resh.edu.ru/subject/lesson/4735/start/199
274/
https://resh.edu.ru/subject/lesson/6019/start/199
Apkcunyc, 181/
ApKKOCHHYC U https://resh.edu.ru/subject/lesson/3863/start/199
42 aApKTaHI'€HC 212/
YUCIIOBOTO https://resh.edu.ru/subject/lesson/4735/start/199
apryMeHra 274/
Tpuronomerputecka https://resh.edu.ru/subject/lesson/6019/start/199
1 OKPY’KHOCTB, 181/
oIpeeieHue https://resh.edu.ru/subject/lesson/3863/start/199
43 TPUTOHOMETPUYECKU 212/
X pyHKIHIA https://resh.edu.ru/subject/lesson/4735/start/199
YHCIIOBOTO 274/
apryMeHTa
Tpuronomerpuyecka https://resh.edu.ru/subject/lesson/6019/start/199
ST OKPY>KHOCTb, 181/
omnpeaesieHue https://resh.edu.ru/subject/lesson/3863/start/199
44 TPUTOHOMETPUUYECKHU 212/
X (pyHKIHIA https://resh.edu.ru/subject/lesson/4735/start/199
YHCIIOBOTO 274/
aprymeHTa
https://resh.edu.ru/subject/lesson/6019/start/199
OcHOBHBIE 181/ .
45 IPHTOHOMETPHIECKE ;tltzps.//resh.edu.ru/subJect/Iesson/3863/sta rt/199
e Gpopmynsl 212/

https://resh.edu.ru/subject/lesson/4735/start/199
274/




OCHOBHBIE

46 TPUTOHOMETPUYECKHU
e Gpopmyns
https://resh.edu.ru/subject/lesson/6019/start/199
181/
OcHoBHbIe https://resh.edu.ru/subject/lesson/3863/start/199
47 TPUTOHOMETPUUYECKHU 212/
e hopmybl https://resh.edu.ru/subject/lesson/4735/start/199
274/
https://resh.edu.ru/subject/lesson/6019/start/199
181
OcHoBHbIe https://resh.edu.ru/subject/lesson/3863/start/199
48 TPUTOHOMETPUUYECKH 212
e popMyJIBI https://resh.edu.ru/subject/lesson/4735/start/199
274
https://resh.edu.ru/subject/lesson/6019/start/199
181/
IIpeoGpasoBanue https://resh.edu.ru/subject/lesson/3863/start/199
49 TPUTOHOMETPUYECKU 212
X BBIP@KCHUU https://resh.edu.ru/subject/lesson/4735/start/199
274
[IpeobpazoBanue
50 TPUTOHOMETPUUECKU
X BBIPOKECHUMU
51 IIpeobpazoBanue

TPUTOHOMCTPUYICCKHU




X BBIPAKECHUHU

[IpeobpazoBanue
52 TPUTOHOMETPUYECKU
X BBIPAKECHUU
https://resh.edu.ru/subject/lesson/6019/start/199
181/
I[IpeobpasoBanmue https://resh.edu.ru/subject/lesson/3863/start/199
53 TPUTOHOMETPHUYECKH 212/
X BBIpaXXCHUH https://resh.edu.ru/subject/lesson/4735/start/199
274/
https://resh.edu.ru/subject/lesson/6019/start/199
181/
Pemenne https://resh.edu.ru/subject/lesson/3863/start/199
54 TPUTOHOMETPUYECKU 212/
X YpaBHEHHHA https://resh.edu.ru/subject/lesson/4735/start/199
274/
https://resh.edu.ru/subject/lesson/6019/start/199
181/
Pemenue https://resh.edu.ru/subject/lesson/3863/start/199
55 TPUTOHOMETPUYECKU 212/
X YpaBHEHHIA https://resh.edu.ru/subject/lesson/4735/start/199
274
https://resh.edu.ru/subject/lesson/6019/start/199
Pemenue 181/ .
36 IPHTOHOMETPHYCCKH https://resh.edu.ru/subject/lesson/3863/start/199

X YpaBHEHUMU

212/
https://resh.edu.ru/subject/lesson/4735/start/199

274/




Pemenue

57 TPUTOHOMETPUUYECKU
X YpaBHEHHI
https://resh.edu.ru/subject/lesson/6019/start/199
181/
Perenne https://resh.edu.ru/subject/lesson/3863/start/199
58 TPUTOHOMETPUUYECKHU 212/
X ypaBHEHUIA https://resh.edu.ru/subject/lesson/4735/start/199
274/
https://resh.edu.ru/subject/lesson/6019/start/199
181/
Perienne https://resh.edu.ru/subject/lesson/3863/start/199
59 TPUTOHOMETPUYECKU 212/
X YpaBHCHHM https://resh.edu.ru/subject/lesson/4735/start/199
274/
https://resh.edu.ru/subject/lesson/6019/start/199
KonTtponsHas pabora 181/
10 Teme "Dopmybl https://resh.edu.ru/subject/lesson/3863/start/199
60 TPUTOHOMETPHH. 212
TpuroHomeTpuyecKku https://resh.edu.ru/subject/lesson/4735/start/199
¢ ypaBHEeHHUS" 274
TT0C/Ie10BATEIHHOCT https://resh.edu.ru/subject/lesson/6019/start/199
1, CIIOCOOBI 3aJaHus 181/
61 T — https://resh.edu.ru/subject/lesson/3863/start/199
y 212/
i. MorotonHbie https://resh.edu.ru/subject/lesson/4735/start/199
[TOCJIE0BATENLHOCTH

274/




Apudpmernueckas u

reoMeTpruIecKas
MIPOrPECCHH.
2 Hcnonb3oBanue
MIPOTPECCUU JIIS
peIICHUA pCAIbHBIX
3a7a4 MPUKIIaTHOTO
XapakTepa
beckoneuno
yGbIBarowIast https://resh.edu.ru/subject/lesson/6019/start/199
reoMeTpuIecKas 181/
mporpeccrs. Cymma https://resh.edu.ru/subject/lesson/3863/start/199
63 OCCKOHEYHO 212/
yGatBaromeii https://resh.edu.ru/subject/lesson/4735/start/199
reoMeTpUYECKO 274
IPOrPECCUn
https://resh.edu.ru/subject/lesson/6019/start/199
181/
DOpMyIa CIORHEX https://resh.edu.ru/subject/lesson/3863/start/199
64 IIPOIICHTOB 212/
https://resh.edu.ru/subject/lesson/4735/start/199
274
https://resh.edu.ru/subject/lesson/6019/start/199
181/
65 dopmyia CI0KHBIX https://resh.edu.ru/subject/lesson/3863/start/199

IIPOLICHTOB

212/
https://resh.edu.ru/subject/lesson/4735/start/199

274/




OGobuere, https://resh.edu.ru/subject/lesson/6019/start/199
CHCTEMAaTH3aIH 181/ .
y e 38 KypC 1 g’itzps://resh.edu.ru/sub|ect/lesson/3863/sta rt/199
0
AIrCOPhI U HaYas https://resh.edu.ru/subject/lesson/4735/start/199
MaTEeMaTHUYECKOTO 274
ananmm3a 10 kmacca
67 Hrorosas 1
KOHTpOJIbHAas paboTa
Oo6o06111EHNE,
cucreMarusanus
68 3HaHUM 32 KypC 1
anreOpbl U Haval
MaTEMaTHIECKOTO
aHanuza 10 kiacca
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




11 KVIACC

KosnnuyectBo yacos I DJIeKTPOHHbIE
ara
Ne T undposbie
€Ma ypoka Konrpoabubie | Ilpakruyeckue | H3YUC€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI A
pecypcsl
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM 1
2 CBoiicTBa cTeneHu 1
3 [IpeoOpa3oBaHue BEIpaKEHUH, COAEpPKALLINX 1
paloHaIbHbIE CTEIIEHH
4 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIEHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
paloHaIbHbIE CTEIICHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
7 [Toka3zaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 IToka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenbHas ¢yHKIIKA, €€ CBOMCTBA U |
rpaduk
KonTtponsnas pabora no teme "CremneHs ¢
2 palOHATIBLHBIM [TOKA3aTeJIeM. | |
[TokazarenpHas ¢pynkuus. [lokasarenpHbie
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMbI 1




[IpeoOpa3oBanme BEIpAKEHUH, COAEPIKAIUX

15
Jorapupmbl
16 [IpeoOpazoBanme BEIpAKEHUH, COIEPIKAMNX
Jaorapugmbl
17 [IpeoOpazoBanme BEIpAKEHUH, COICPIKAMUX
Jorapu(pmsl
13 [IpeoOpa3oBanme BEIpAKEHUH, COIEPIKAINIX
Jorapu(pmsl
19 JlorapudmMuueckre ypaBHEHUS U
HEPaBCHCTBA
20 Jlorapudmuueckre ypaBHEHUS U
HEPaBCHCTBA
o1 Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBa
” Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBA
Jlorapupmuueckas KLU, €€ CBOMCTBA U
23 ’
rpaduk
Jlorapupmuueckas KLU, €€ CBOMCTBA U
24 ’
rpaduk
Tpuronomerpuyeckue KIIUU, UX
25 ’
CBOICTBa U rpaduku
Tpuronomerpuyeckue KIIUH, UX
26 ’
CBO¥CTBa U rpaduku
Tpuronomerpuyeckue KIIUH, UX
27 ’
CBO¥CTBa U rpaduku
28 Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U IpauKu

[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

31 [Ipumepbl TPUTOHOMETPHUYECKHUX
HEPABEHCTB

1 [Ipumepbl TPUTOHOMETPHUYECKHUX
HEPABEHCTB
KounTponbHas pabota no teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmudeckre ypaBHEHUS U

33 HepaBeHcTBa. TpuroHomerpuyeckre
GyHKIIMY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITNN

35 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABCHCTB

36 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABEHCTB

37 [IpousBoaHas GyHKIHH

38 [IpousBoaHas GyHKIHH

39 I'eomerpuueckuit 1 GuU3NIECKUN CMBICI
MIPOU3BOJHOMN

40 I'eomerpuueckuit 1 Gu3nIecKUt CMbICI

MIPOU3BOJHOMN




OU3BOJHBIC 3JIEMEHTAPHBIX KU

41 IT VH

42 [Ipon3BoaHbIE IIEMEHTAPHBIX (QYHKIUI

43 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

44 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO (hyHKIIH

45 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO (hyHKIIHI
[IpuMeHeHne npon3BOIHOMN K

46 Hccaea0BaHuIo0 (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpuMeHeHne nponu3BOIHOM K

47 Hccaea0BaHuIo (PyHKIIMI HAa MOHOTOHHOCTD
1 3KCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

48 Hccaea0BaHuIo (PyHKIIMI HAa MOHOTOHHOCTD
U 3KCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

49 HCCIeI0OBaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs GYHKIIUU HA OTPE3Ke

51 HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
3Ha4YeHus1 (QYHKIIUU Ha OTpe3Ke

50 Haxosxaenne HanOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4eHUs QYHKIIUN Ha OTpe3Ke

53 Haxosxaenne HanOoJIbIIEero ¥ HAaMMEHbBIIETo




3Ha4YeHUs1 (QYHKIIUH HA OTPE3Ke

Haxonc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

>4 3Ha4eHUs1 (QYHKIIUH HA OTPE3KE

55 Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO
3Ha4eHUs1 (QYHKIIUH HA OTPE3KE
[TpumeneHne nporu3BOTHOM JIs
HaxOKJICHUS HAWIYUIIETO PEIICHUs B

56 MPUKIIAHBIX 3a/1a4aXx, JUIsl OTMPEICTICHUS
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyoit
WK rpaguKoM

57 KonTponbHas pabota no teme
"[IponsBonHnas. [Ipumenenne npon3BoiHON"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooGpa3nas. Tabnuia nepBooOpa3zHbIX

60 HHTerpain, reoMeTpuuecKuii 1 GU3NIECKUMA
CMBICTT MHTETpajia

61 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

2 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

63 Brruncnenue unterpana no gopmyne
Herorona—JleitOHMnA

64 Brruncnenue unrerpana no popmyse
Herorona—IJleitOHuna

65 Brruncnenue uHTerpana no popmysne
Herorona—IJleitOnurna

66 Brruncnenue unTerpana no gopmysne




Herorona—JIeitOHUnA

67

Cucrembl TMHENHBIX YpaBHEHU

68

Cucrembl TMHEHHBIX YpaBHEHUN

69

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

70

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

73

CucremMbl U COBOKYIMHOCTHU LENbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

74

Cucremsl u COBOKYITHOCTH LECJbIX,
PpaluOHAJIbHBIX, HPPAllUOHAJIBbHBIX,
ITI0Ka3aTCJIIbHBIX, JIOFapI/I(bMI/I‘leCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelieHus: ypaBHEHUI U CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIUH IS
pElIeHNs YPaBHEHUIN U CUCTEM




IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX

77 .
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00acTei
HayKU U peaJbHOU KU3HU

73 KonTtposneHast padota no Teme "MuTerpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUI"

79 HatypanbHble 1 1enple yncia B 3a7adax u3
peanbHOM KU3HU

20 HatypainbHble 1 1enple yncina B 3a7adax u3
peanbHOM )KU3HU

81 HatypanbHble u nenple yrcna B 3ajjauax u3
peanbHOM )KU3HU

82 [Ipu3Haky neNMMOCTH HEIBIX YUCEIT

83 [Ipu3Haky 1eTMMOCTH LEJIBIX YHCE

84 [Ipu3HaKky eTMMOCTHU LEJIBIX YHCE

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

26 [ToBTOpenue, 06061IeHNE, CUCTEMATU3ALINS
3HAHUU. YpaBHEHUS

87 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHUNA. YpaBHEHUA

28 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHUNA. YpaBHEHUSA

29 IToBTOpeHue, 00600IIeHNE, CHCTEMAaTU3AIUS
3HaHUU. YpaBHEHUs

90 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHUHU. YpaBHEHUs




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

91 . 1
3HaHui. HepaBeHncraa

9 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS |
3HaHui. HepaBencrea

93 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS |
3HaHui. HepaBeHncrBa

94 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHui. HepaBeHncrea

95 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUIN

96 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUIN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuU. OyHKIUK

08 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui. OyHKIUK

99 Hrorosas koHTposbHas paboTa 1

100 Hrorosas koHTpoOJIbHAS paboTa 1
O60061enue, cucreMaTru3anys 3HaHU| 3a

101 Kypc anreOpbl 1 Hayal MaTeMaTU4eCKOro 1
ananu3za 10-11 kmaccos
O06001eHue, cucTeMaTru3anys 3HaHU| 3a

102 Kypc anreOpbl 1 Hayal MaTeMaTU4eCKOro 1
ananu3za 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. A.JT. Mopakosuu. Anredpa u Hauana aHanu3a.10-11 knacc. Yuebnuk. — M.: MHemo3uHa,
2020;

2. A.JT. Mopaxosuy, T.H. Mumycruna, E.E. Tynpunnckast AnreOpa u Hadana aHanuza.10-11
Kknacc. 3agayduk. — M.: Muaemo3suna, 2020;

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. A.J. Mopakosuu Anrebpa n Hauana ananm3a.10-11 knacec. YueOnuk. — M.: MHemo3uHa,
2020;
2. A.JT.Mopakosuy, T.H. Mumycruna, E.E. Tynpunnckast AnreOpa u Hadana aHanuza.10-11
Kiacc. 3amauynuk. — M.: Muemo3uHa, 2020;
3. JLA. AnekcanapoBa AnreOpa u Hauana aHaimmza. CamocTtositenbHbIe padoTh 10 Kmacc. —
M.: Muemo3una, 2018
4. InuH3bypr B./. Anrebpa n Ha4yana aHanu3a. 10 knacc. KoHTponbHble paboTsl,
6a3oBbii  ypoBeHb. — M.: MHemo3unHa, 2018.
5. A.I'. MopakoBud Anrebpa u Hadana ananuza.10-11.Metoauueckoe mocobue st
yuutens. — M.: Muemo3una, 2017;
6. Marematuka. ExxenenensHoe npuiiokenue k razete «llepBoe ceHTAOps»;
7. Maremaruka B mkoJie. ExxeMecsyHbI Hay4YHO-METOJUYECKUN  JKypHal.

8. COopHuMKku onsa noarotoBku 1 nposeaeHnsa EM3 no pegakumen AweHko 2022-2023 rr.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

- OTKpbITbIN BaHK 3agaHn No matemaTuke  www.fipi.ru
- GepeparnbHbIN LLEHTP TECTMPOBAHUS WwWW.rustest.ru
- Pewy EI3 https://ege.sdamgia.ru/
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