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HOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «AnreOpa u Hayanaa MaTeEMaTHYECKOIO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUH,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BAHMIO, U TPAAMLMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIIOIIMMH OCHOBY JUISI CAaMOPA3BUTUS U HEMPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrneYrBaeT HMHCTPYMEHTAJIbHYI0 0a3y sl HU3Y4YeHHUs BCeX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroll CTOPOHBI, (OPMHUPYET JIOTUUECKOE U
a0bCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anreOpsl u Hauan MaTeMaTHueCKOro aHajanu3a 3aKJIaJIbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3MUKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOMN XU3HU. B TOXXe Bpemsi OBJajeHUE
aOCTpPaKTHBIMU U JIOTMUYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aLIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KPEaTUBHOE U KPUTHUUYECKOE MbIUICHUE. B xo/1€ n3yueHnus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie ydaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH pealbHbIX CUTyallMi M WHTEpHpEeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSATCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaer 3HAYMTEIBLHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIMA
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYHOIIUN (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK U Uepe3 cheruduKy y4eOHOU JAesTeTbHOCTH,
TpeOyromen CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTETHLHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBINA Pe3ysIbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIK3a JISKUT JEATETHbHOCTHBIN PUHIIUI 00yUYEHUS.



CtpykTypa Kypca «Anredpa v Hayajla MaTEMaTHYECKOTO aHAIN3a) BKIIOYAET
CIIEIYIOIUE CONEPKATECIBHO-METOANYECKUE JIMHUKA: «YHHcna M BBIYUCICHUSY,
«Pyukuuun U rpadpukm», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHanusa», «MHoXkecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHWM JIBYX JIET
oOyuyeHusi B CTaplIeil IIKOJIe, €CTECTBEHHO IOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIIAsCh HOBBIMM TE€MaMM M pasaeinaMu. JIaHHBII Kypc  SBISIETCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJepKAHHE HECKOJIbKUX
MaTEMaTUYECKUX JUCLUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMaTUUECKUI aHaAJIU3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywarimecs OBIafeBalOT BcE Oosee
MIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIENI0BaTeNIbHO (popMupyeTcs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyallud, TNPUMEHATHb 3HAHUS, IMOJyYCHHbIE B Kypce «Anredpa W Havana
MaTEMaTUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYCHHBIN PE3YJIbTAT.

ConeprkarenpHO-MeTOaUYECKasl JIMHA «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE pPAa3IMYHBIX (OpM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPAlOHAJIBHO BBINOJHATh JCHUCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLICHHUBATH
pesynbrar. OOyyaromuecs NOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEWCTBHIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOU (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TNOCKOJbKY B KaXIOM pa3feie MporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHN UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMONIbIO MPOU3BOJHON, PEIICHWH MPUKJIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cebsf Takke (HOpMUpPOBaHHE YMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTeNeHu W Jiorapudmbel. brarogaps u3ydeHUro anreopandecKkoro
Marepuajia  MPOUCXOIWT  JAJbHEWIIEE  Pa3BUTHUE  AJITOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIIJICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.



CopepxarenpHo-MeToAnueckass JuUHUS «DyHKIUU H TpapuKH» TECHO
HepernseTaeTcs ¢ IpyruMHy JIMHUSAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a0a€T
HOCJIEI0BATEIBHOCTh U3yYEHUS MaTepuana. N3yuenue CTETEHHO,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLMH, UX CBOICTB
U rpaduKoB, UCHIOIB30BAaHUE (DYHKUMU JUIsl PEIIEHUs 3a4ad U3 APYTUX y4eOHbIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMATUYECKUM aHAIIM30M,
TaK U C pEIICHUEM YypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MOITYYCHHbIE (PYHKIIHMH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofiep KaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUI
Y HABBIKOB, IO3BOJSIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIOCOOCTBYET pPa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK U IPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTpOUTHh Tpaduku (YHKIUH, ONpenensTb HX HauOOJIbIIME U HaWMEHBLINE
3HAYCHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYECKUX MOJeNIed peajJbHbIX CHTyalUu,
HAXOXKJEHUSl HAWIy4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIUICHUSA, (OPMUPOBAHUIO YMEHHMI paclo3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOLIUXCSL pe3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-METOANYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU WM IIPEJIarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MATEMAaTUKU U €€
IIPWIOKEHUN, OHM CBSI3BIBAIOT PAa3HBIE MATEMATHYECKHE TUCLUILIIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY MOHHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTMKH M HCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Havajla MaTeMaTHYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPbIE MPU3BAHbI
c(hopMHPOBATh HABBIKK MOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEIOBAHMS
TUX MOJEJIed C MOMOIUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYYEHHBIX PE3yJbTAaToOB. Takue 3aJaHusl BIUIETEHBI B Ka)KJIbIA
U3 pa3/iesioB IPOrpaMMBl, MIOCKOJIBKY BECh MAaTEPHAI Kypca IHIMPOKO HUCIIOIb3YETCS
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peabHbIX MPAaKTHYECKUX 3adad



y4daiuecs pa3BHBAIOT HAOMIOAATEIIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HMCIOJb30BATh AaHAJIOTHIO, 0000IIAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpraHU3yeTcsl B MpOIeCCe M3YyUEHHUs BCEX TeM Kypca «Alrebpa u Haudana
MaTEMaTUYECKOrO aHaTU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B yueOHOM miaHe Ha HW3ydeHHE Kypca anreOphl M Hadal MaTeMaTHIeCKOTO
aHaiM3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hemenro B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEeIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U pEajbHOMN KU3HHU.

JlelicTBuTenpHble 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckne omepanud ¢ JeWCTBUTEIbHBIMU dYHuciIamu. [IpubGmmkEHHBIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BHIYMCIICHUMN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢opma  3alucH
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JEVUCTBUTENBHBIX YHCEN 11 PEHICHUS NPAKTUYECKUX 3aJlad U NPEACTaBJICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHHEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Petienue 1enpix u ApoOHO-pAIIMOHATBHBIX YPAaBHEHUIN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHUE ypaBHEHHI U HEPABEHCTB K PEUICHUIO MAaTEeMaTUYECKHUX 3a]a4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUMH U TPaPuKn

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

Crenennas (QyHKIMS C HATypallbHBIM U IIEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 1-OW CTENEHHU.

Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyana MmaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUs MOCJIEI0OBATEIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.



Apudmerrndeckass ¥ reoMmeTprdeckasi mporpeccuu. beckoneuHo yObIBaroriast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcronb30BaHUE MPOTPECCHM IS
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUS pPEabHBIX
MPOIIECCOB U SBJICHUH, TP PEIICHUU 3a]1a4 U3 IPYTUX YYeOHBIX MIPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. /leciTHUHbIE U HATYPAIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaX)eHHM, COIEpPIKALUX JOrapru(MBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAILIMX CTEHNEHH C palUOHaJIbHBIM
II0OKA3aTEeIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMBl TMHEHWHBIX ypaBHEHHMN. PellleHne NpUKIIagHbIX 33a/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 Pa3IMyHbIX 00JIacTeld HAyKu WU pealbHON
KU3HH.

@OyHkuuu U rpadpuku

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
bynkuun. Makcumymbl U1 MUHUMYMBI (QyHKIIMKA. HaunOosblliee U HauMeHBIIEe
3HaYeHHE (PYHKLIHUU HA IPOMEXYTKE.

Tpuronomerpruueckre QPyHKIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN AJi1 HCCIEIOBaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUU 3a]ady M3 JPYTrUX Y4EOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepoiBHble GyHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[lpousBognass  Qynkmuu. [eomerpudeckuid ©  (QUSHYECKUNH  CMBICTT
MIPOU3BOJHOM.



[IpousBogubie  3neMeHTapHBIX  GyHKIUA.  DopMylbl  HaxXOXICHUS
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIUIA.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOMHOM [UIl HAXOXKICHHS HAWIY4lIero peuieHUs B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuil W (u3MUeckuil cmbica. Beruncienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH ClIcayronmux JUIHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeameTa
«MaremaTuka» XapakTepU3yIOTCS:

['paxkpaHCKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUCKOTO OOINEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSL:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMuHbIX BUIOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC TNMHUTAHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTb); busruecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM ILIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMYy OOpa3oBaHUIO U
caMOoO0pa30BaHUI0 HAa MPOTSHDKEHUM BCEW JKM3HH, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIASHUS
COITUAJIEHO-IKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHUE MPHUPOJHOW M COILMATBHOMN
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHUYSCKHUX 3HAHWHA JUIA PEIICHUS 3aJa4 B
0o0JacTH OKpyXKalIeld cpeapl, IUIAaHUPOBAHUS IIOCTYNIKOB W OIEHKHA WX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPE/IbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH IPAKTHUKH, IMOHHMMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeIOBEUECKOH JCSITeNbHOCTH, JTarloB ¢
pa3BUTHA W 3HAYMMOCTH JJISl Pa3BUTHs [HUBHIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICOBATEIBCKYIO JIEATEIHHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvlie  Oetlicmsus,  00ecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle 1oruueckue AeUCTBUS:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTpEeJeICHUs]  TMOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3;

e BOCINpPUHUMATH, (OopMyIHUpOBaTH U  MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (aKkTaxX, MAaHHBIX, HAONIOJACHHUSIX W YTBEPKICHHSIX;
npemiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUSHH 110 aHAJIOTUH;



IPOBOJIUTH CaMOCTOSITEIIbHO JIOKA3aTeIbCcTBA  MAaTEMaTHYECKUX
YTBEPXKACHUNA (MIPsIMBbIE U OT MPOTUBHOTO), BBHICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTCPHUEB).

bazoBrie nccnenoBaTeIbCKue JSHUCTBUS:

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOUTD CaMOCTOSITENTEHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0BbEKTa, SIBJIECHHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMPOIECCAa, a TAKKE BbIIBUIATH
MPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabota ¢ nundopmarmeii:

2)

BBISIBIIATE JNepumuThl WHPOpPMAINUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a9H;
BEIOMpAaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IUYHBIX BUJOB U (POPM TPEICTABICHHUS;
CTPYKTYpHpPOBaTh UH(OPMAIIHIO, IPEACTABISATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KoMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchopMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OOmenue:

BOCIIPUHUMAaTh M  (QOpPMYJIHpPOBaTh CYKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOILIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly peleHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyYEHHbBIN Pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1ae€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBATh UJIEU, HAIleJIEHHbIE Ha MOUCK
pELICHMs; COINOCTABIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMiyhe U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOI opme GpopMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;



e TMPEACTaBIATh  pE3yNbTaThl  pEIIeHHUs  3aJadyd,  HKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

e IIOHMMAThb W  HCHOJb30BaTh  INPEUMYILIECTBA  KOMaHIHOM U
VHAMBUIYaJIbHON pa0OThI IPU pPELICHUH YUeOHBIX 3a/1a4; IPUHUMATh 1IEJIb
COBMECTHOHN JESITENBbHOCTH, IUJIAaHUPOBAThb OPIraHU3AIMIO0 COBMECTHOM
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIFOJICH;

e YYacCTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CykIeHusI, 0OOMEH MHEHHUIA,
«MO3TOBBIE MITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Ynusepcanonvie  pezynamuenule Oelicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranu3zanusi:

COCTaBJIATH IJIaH, AJITOPUTM PELIEHUS 33J1auM, BBIOUPATh CIIOCOO PEIICHUs C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEICHU ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBbIKAMHU TO3HABATENBbHOM pe(dieKcur Kak OCO3HaHUs
COBEPILIAEMBIX JEHUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BIAQJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII IIpouecca H
pe3ynbTaTa peleHus MaTeMaTUYeCKON 3a/1auu;

e TMpPEABUACTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUIM, OOBSCHSTH
IPUYHHBl JTOCTHKEHUS WIM HEJOCTH)KEHHSI PE3YNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YpOBHE CpEIIHEero OOIIero oOpa3oBaHUS JOJDKHO 00ECIeUMBATH JOCTUKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KUIACC

Yuciia ¥ BBIYUCTICHUSA
OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.



BeimonasaTe apudMeTHyYecKWe  Oomepanudd ¢ pPAlMOHAIBHBIMH |
JNEUCTBUTENLHBIMU YHUCIIAMHU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJBIM IOKAa3aTesieM; CTaHJIapTHas
dopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPECTABICHUS JaHHBIX.

OmnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOIO yTJa;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHHs U HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHaNIbHOE, UPPAIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BrimonHaTh 1npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHE YPAaBHECHUS.

BoinonHsaTh mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHATBHBIX
BHIDOKEHMI W  pelaTb OCHOBHBIE THUIBI  IEJBIX, PAIMOHAIBHBIX U
UppaLMOHATBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHsATh YypaBHEHUS M HEPABEHCTBA JIJIS PEIICHUS MAaTEMAaTHYECKUX 3a1ad
W 3a]1a4 U3 Pa3JIMYHbIX 00J1acTeil HAYKH U PealbHOU KU3HH.

MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOpsi.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (YHKIHSA, CIIOCOOBI 3aMaHusi (QYHKIIMH, 00JIacTh
OTIpEJICICHUs] M MHOXKECTBO 3HauYeHW (PyHKIuHU, Tpaduk (YHKIHH, B3aWMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TOHATUSMU: HYETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Crtpouth M uuTaTh TpaduKu TUHEHHON (PYHKIIMU, KBAAPATUUHON (DYHKITUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM ITOKa3aTeNieM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
YKU3HHM, BBIpaXKaTh (hOpMYJIaMHU 3aBUCUMOCTH MEK]Ty BEITHUMHAMH.

Hauajia maTeMaTH4eCcKOro aHajmu3a

OnepupoBaTh TOHATUAMHU: TIOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYEeCcKas IpOrpeccui.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBAIOIIAsg T'€OMETpUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUHU.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TMYHBIMU CITIOCOOAMH.



Hcnonp30BaTh CBOKMCTBA NOCIENOBATEIBHOCTEN U IPOTPECCUM IS PELIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
pEaIbHBIX MPOLIECCOB M SIBICHUHM, NpPU PELIEHUH 33had U3 APYTUX Y4YEOHBIX
IIPEIMETOB.

OnepupoBath  MOHATUSAMH: ONpPENEIICHHE,  TEOpeMa, CJIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKH JIEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh NOHATUAMHU: JOrapupM uuciaa, ACCITUYHBIE U HATypalbHbIE
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[TpumensaTh CBOMCTBa CTENEHM Ui NPeoOpa3OBaHUsl  BBIPAXKECHUN;
OIIEPUPOBATH MOHATUSAMM: I[IOKA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoImonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapu@msl;
OIepUPOBATh NOHATUAMU: JOrapu(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI TIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a1a4.

Haxonute peunieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCIIOJIb30BaHUEM amnmapaTa ajareopbl.

DOyHKUMH U TPaPUKHn

OnepupoBaTh MNOHATUAMM: NEpUOANYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKM OIKCTpeMyma (yHKIMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKIMH, 3aJaHHON TpaduKOM.

OnepupoBath MOHATUAMH: TpadUKU TMOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOMN TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPABHEHUM.



Hcnonp3oBath Tpaduku (QyHKIUN IS HCCIAEAOBAHUS TMPOIECCOB M
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCIUTUINH.

Hauajia MaTeMaTH4eCKOr0 aHAJIHN3a

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (QYHKIUS;, TPOU3BOIHAS (DYHKIIHHY;
UCIIOJIb30BaTh TEOMETPHUECKUAN U (PU3UUECKHIA CMBICI POU3BOTHOM JIJIsl PEIICHUS
3amad.

HaxoauTs mpon3BOAHBIE DJIEMEHTAPHBIX (PYHKIIHIA, BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcronp30BaTh MPOU3BOAHYIO IS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHUIO TPa(HUKOB.

Hcnonp30BaTh MPOM3BOAHYIO IS HAXOXKICHUS HAWIYYIIETO PEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE COIMATbHO-9KOHOMUYECKUX, 3aa9ax.

OnepupoBaTh TOHATHSIMH: TEpBOOOpasHass W HWHTETPAT; TOHUMATH
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaia.

Haxonutb mepBooOpa3Hbie 3JEMEHTAPHBIX (DYHKITUI; BBIYUCISTH WHTErpaj
o ¢popmyne HeroTona—JIelOHuna.

Pemate npukiagHbeie 3a7a4d, B TOM YHUCIE COIMAIbHO-d)KOHOMHYECKOTO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Konrporenpie  Ipakriieckue o0pa3oBaTe/bHbIC
padoThI padoThI pecype
MHoecTBa pallMOHAJIBHBIX U
1 NEUCTBUTEILHBIX YUCEN. PalinoHaIbHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
) @yukuuu U rpaduku. CTeneHs ¢ 1elbIM 6
MoKa3aresiem
3 Apudmerrdeckuii KOpeHb N—0i CTETICHHU. 18 1
WppannonaibHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TPUTOHOMETPUU. TpUrOHOMETpUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n NPOrpamMmMbl Bcero Kourpoarueie — Ipaxruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
CreneHsp ¢ pallMOHaJIbHBIM IIOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 [IpousBognas. [IpumeHeHre Npou3BOIHON 24 1
5 WHTerpail u ero NpuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypaiibHble U 1enble yucia 6
] [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne Tema vooKa K I Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/n yp Bcero OﬁﬂTpom’m’le %aKTquCKHe H3yuyeHusi oOpa3oBaTejibHbIE pecypchbl
padoThbI padoTbI
1 [{esible 1 pauMOHANIBHBIC YKCIIA 1 https://resh.edu.ru/
2 [{esble 1 pauvOHAIBHBIC YKCIIA 1 https://resh.edu.ru/
3 JlecTBUTENbHBIE YUCTIA 1 https://resh.edu.ru/
4 JlelicTBUTENbHBIC YKCIIA 1 https://resh.edu.ru/
beckoneuHno yObIBaroIast
5 Y m 1 https://resh.edu.ru/
r€OMETPUYECKast POTPECcCus
BeckoneuHo yObIBaroIIast
6 Y HI 1 https://resh.edu.ru/
r€OMETPUYECKast POTPECCUs
ApudpmMeTndecKkuii KOpeHb
7 pud N p 1 https://resh.edu.ru/
HaTypaJbHOW CTENEHU
Apudmerndeckuii KOpeHb
8 pud N P 1 https://resh.edu.ru/
HaTypaJIbHOM CTENEHU
ApudpmMeTndecKkuii KopeHb
9 pug N p 1 https://resh.edu.ru/
HaTypaJbHOW CTENEHU
CreneHb ¢ pallMOHAIBHBIM U
10 N pail 1 https://resh.edu.ru/
JEeWCTBUTEIIbHBIM MOKa3aTeIsIMU
Crernenp ¢ parioHaIbHBI U
11 N patt 1 https:/resh.edu.ru/
JEeWCTBUTEIIbHBIM MOKa3aTeIsIMU
CreneHb ¢ pallMOHAIBHBIM U
12 o part 1 https://resh.edu.ru/
JeWCTBUTEIIHLHBIM TMOKa3aTEIIIMHA
Crernenb ¢ paroHaAIbHBIM U
13 N parl 1 https://resh.edu.ru/
NEeWCTBUTEIIbHBIM MOKa3aTEIIMU
KonrponsHas pabora no Teme
14 Kontponbnas padota Ne 1 o teme 1 1 0

«JledcCTBUTENBLHBIC YUCIA»



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

CrapToBas KOHTpOJIbHas paboTa

DyHKIUA, CTIOCOOBI 3aJaHUs

15 ¢bynkuuu. Bzaumao obpaTHbie skysmart.ru
byHKIHMHA
I'padux pyakmum. O6macTb
OTIpeJIeIEHUS] © MHOYKECTBO
16 3HaueHni Gpynkuu. Hynu skysmart.ru
¢bynkuuu. [IpomexyTkn
3HAKOIOCTOSIHCTBA
17 UéErHble 1 HeYETHBIE (PYHKITHH skysmart.ru
CrerneHb ¢ 1IeIbIM [TOKa3aTeNeM.
18 CrannmaptHas popma 3arucu skysmart.ru
JEWCTBUTEIILHOTO YUCIIa
Hcnons3zoBanue noaxonauiein
19 (OpMBI 3amicH 1eHCTBUTEIBHBIX skysmart.ru
YHCeN JUIS PEUICHUS PAKTUIECKUX
3a71a4 U TPEJICTABICHUS JTAaHHBIX
CreneHHas GyHKLUS C
20 HaTypatbHBIM U LEbIM skysmart.ru
nokasareneM. E€ cBoiicTBa
rpaduk
1 Apnq)MeTHq?CKHﬁ KOpEHb httos://uchiru/
HaTypaJbHOH cTeNeHU :
2 ApI/I(I)MeTI/I‘{?CKI/Iﬁ KOpEHb httos://uchiru/
HATYpaJbHOH CTETICHH AUPS-PUCHLIL
23 CaoiicTBa apmbMeTVquCKoro httos://uchiru/
KOpPHSI HAaTYpaJIbHOM CTeNeHn AHPSAUCALI
4 CaoiicTBa apH(bMeTVquCKoro httos://uchiru/
KOpPHSI HAaTypaJIbHOM CTeneHn AUPS-/UCALIY
25 CaoiicTBa apn(bMeTquecxoro httos://uchi.ru/
KOPHSI HaTYpaJIbHON CTEIIEHU B
26 JleiicTBus ¢ apuMeTUIECKIMHU https://uchi.ru/



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

KOPHIMUA N—OM CTEICHU

JleiicTBus ¢ apuMEeTUUECKUMHU

27 " https://uchi.ru/

KOPHSIMA N—OW CTEIEeHU
eiCcTBUSA C apUPMETUIECKIMHU .

28 A " https: .

KOPHSIMU N—OW CTENECHU ttps:/fuchi.ru/
eiicTBus ¢ apupMETHIECKUMHU .

29 A " ps: .

KOPHSIMH N—OW CTEIEeHU hitps://uchi.ru/
eHCTBHS C apUPMETHICCKIMHU .

30 A < ps: .
KOPHSIMH N—OW CTENECHU hitps://uchiru/
Pemenue nppanmoHanbHbIX

31 . https: i.
YpaBHEHUH U HEPABEHCTB ttps://uchi.rw/
Pewrenue nppaoHanbHbIX

32 . ps: i.
YpaBHEHU U HEPABEHCTB hitps://uchiru/
Pemenue nppanmoHanbHbIX

33 N https://uchi.
YpaBHEHUH U HEPABEHCTB s:/fuchi.ru/
Pemenue nppaimoHanbHbIX

34 . https: i.
ypaBHEHU U HEPABEHCTB ttps://uchi.ru/
Pemenue nppanroHanbHbIX

35 . https: i.
YpaBHEHUH U HEPABEHCTB s:/fuchi.rw/
CaoiicTBa 1 rpauk KOpHs n-oit .

36 pag P https://uchi.ru/
CTENEHU
CaoiicTBa 1 rpauk KOpHs n-oit .

37 pag p https://uchi.ru/
CTETIEHU
KonTponbhas pabota no teme

38 "ApudmeTHueckuii KOpeHb n—oun
crenenu. MppannoHanpHble
YPaBHEHUs U HEpAaBEeHCTBA"

CuHyc, KOCUHYC M TaHT€HC

39 ’ ps://ibls.
YHCIIOBOTO apryMeHTa hitps:/ibls.one/
Cunyc, KOCUHYC U TAHT€HC

40 ’ ps://ibls.
YHUCJIOBOT'O apr'yMEHTa hitps://ibls.one/

41 ApKcHHYC, apKKOCUHYC U https://ibls.one/



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://ibls.one/
https://ibls.one/
https://ibls.one/

APKTAaHI'CHC YHCJIOBOI'O aprymMEcHTa

ApKcuHYC, apKKOCHHYC U

42 https://ibls.one/
APKTaHTEHC YUCIOBOIO apryMeHTa
Tpuronomerpuueckas

43 OKPYHOCT, ONPEACICHHE https:/ibls.one/
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOTO apryMEHTa
TpuronomeTprueckas

44 OKPYHHOCTD, OIPEACICHUCE https:/ibls.one/
TPUTOHOMETPHYECKUX (PYHKI[HIA
YHCIIOBOrO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE httos://ibls.one/
hopMyIibI HUDSTDSS.0NCr

46 OCHOBHBIE TPUTOHOMETPUYECKHE httos://ibls.one/
hopMyIibI S IDS.One

47 OCHOBHBIE TPHTOHOMETPHUYECKHE https://ibls.one/
(bopMyIIbI SpeyS.Oe

48 OCHOBHBIE TPUTOHOMETPUYECKHE httos://ibls.one/
bopMmyIbI HEDSHDISORE

49 Ipeobpasoparine y https://ibls.one/
TPUTOHOMETPUYECKUX BBIPAKECHUN

50 Hpeobpasoaine y https://ibls.one/
TPUTOHOMETPHYECKUX BBIPAXKEHHIA

51 lpeobpasosarine y https:/ibls.one/
TPUTOHOMETPHYECKUX BBIPAXKEHHIA

52 Ipeotpasosarme y https:/ibls.one/
TPUTOHOMETPUYECKUX BBIPAKEHUN

53 Hpeobpasoaine y https://ibls.one/
TPUTOHOMETPHYECKUX BBIPAXKEHHIA

54 Pewmenne TPHTOHOMETPHIECKHX httos://ibls.one/
ypaBHEHHI AP RS.one

55 Pemienue TpuroHoOMeTpUYECKUX https://ibls.one/



https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/

YpaBHECHU I

Pemenne TPUT'OHOMETPHUYCCKUX

56 . https://ibls.one/
ypaBHEHU https://1bls.one/
Pemenue TpuroHoMeTpruIECKUX :
57 up p https://ibls.one/
ypaBHEHUM
Pemrenne TpUroHOMETPUIECKHUX .
58 P p https://ibls.one/
ypaBHEHUM
Pemenue TpuroHomMeTpudecKux .
59 up P https://ibls.one/
ypaBHEHUH
KonTponbhas padbota no teme
60 "®opMyJbl TPUTOHOMETPUH.
Tpuronomerpuyeckue ypaBHeHUs"
IlocnegoBarenbHOCTH, CIIOCOOBI
3a7aHus IMOCIIeI0BATEIbHOCTCH. )
61 . 4 http://stratum.ac.ru/ru/education/
MoOHOTOHHBIE
MOCEI0BATEIbHOCTH
Apudmernueckas u
T€OMETPUYECKasl MPOTPECCUH.
62 Hcnons3oBanue Nporpeccun 1uist http://stratum.ac.ru/ru/education/
pelieHus peasibHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa
beckoneuno yObIBaroras
reoMeTprudecKast IpoTrpecCHsl. .
63 P porp . http://stratum.ac.ru/ru/education/
CymMma 6eckoHeuHO yObIBaroIei
r€OMETPUYECKON TPOTPECCUH
64 dopmyJia CIOAKHBIX TPOLIEHTOB http://stratum.ac.ru/ru/education/
65 dopmyJia CIOKHBIX IPOLIEHTOB http://stratum.ac.ru/ru/education/
O0001enue, cucTeMaTH3aIus
3HAHWH 3a Kypc aareOpsl U Havall .
66 yp p http://stratum.ac.ru/ru/education/
MaremMaThuyeckoro ananuza 10
KJ1acca
67 HroroBasi koHTpobHAs paboTa



https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/

O0001enue, cucTeMaTH3alus
3HaHU 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro anammsa 10
KJ1acca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68




11 KIIACC

KoaunuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka
n/n yp Bcero Kontpoabnbie  Ilpakruyeckue u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI

CreneHs ¢ parioHaILHBEIM

1 pan 1 https://resh.edu.ru/
[oKa3aTejieM

2 CBOMCTBa CTENEHU 1 https://resh.edu.ru/
[IpeoOpa3zoBaHue BhIpaKEHUH,

3 COJIEpXKAIINX palMOHATbHBIC 1 https://resh.edu.ru/
CTEIIEHU
[IpeobpazoBanue BeIpaXeHUH,

4 COJIep KaINX palliOHAIbHbBIC 1 https://resh.edu.ru/
CTENEHU
[IpeobpazoBanue BhIpaXeHUH,

5 COZIEpXKAIUX palOHaJIbHbIE 1 https://resh.edu.ru/
CTENEHU
TToka3aTenbHble ypaBHEHUS U

6 My 1 https://resh.edu.ru/
HEpaBEHCTBA
[Noka3aTenpHbIE YPaBHEHUS U

7 M 1 https://resh.edu.ru/
HEpaBEHCTBA
Tloka3aTenbHble ypaBHEHUS U

8 M 1 https://resh.edu.ru/
HEpaBEHCTBA
TToka3zarenbHBIE YPABHEHUS U

9 M 1 https://resh.edu.ru/
HEpaBEHCTBA
TToka3zarenbHBIE YPABHEHUS U

10 yp 1 https://resh.edu.ru/
HEpaBEHCTBA
ITokazarennHas KU, €é

11 « bynups, 1 https:/resh.edu.ru/
CBOWCTBA U rpadpuK
KonTtponbHas pabora o Teme

12 "CTeneHsb ¢ palMOHaIbHBIM 1 1

nokasareineMm. IlokazarenpHas



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

¢ynxums. [TokazarenbHble
YpaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudwm ymncna skysmart.ru
€CATUYHBIE U HATYPAJIbLHBIE

14 A M skysmart.ru
sorapudMbl
[IpeoOpaszoBanue BEIpaKEHUI

15 peobp P ’ skysmart.ru
CoJepKaIINX JOTapr(pMbI
IIpeoOpa3zoBaHye BEIpAKCHUM,

16 Peoop P skysmart.ru
CoJIepKaIIuX JorapudMpl
IIpeoOpa3zoBaHye BEIpAKCHHUM,

17 Peoop P skysmart.ru
CoJIepKaIIuX JorapudMpl
[IpeoOpazoBanue BeIpAKEHUI

18 peodp P ’ skysmart.ru
COJIepIKAIINX JIOTapH (MBI
Jlorapudmuueckue ypaBHEHUS U

19 puo M skysmart.ru
HEPaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI U

20 pud M skysmart.ru
HEPABCHCTBA
JlorapudmMmuueckue ypaBHEHUS U

21 paj M skysmart.ru
HEPaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI U

22 pu¢ yp skysmart.ru
HEPaBEHCTBA
Jlorapudmmueckas pyHKIUs, €€

23 . skysmart.ru
CBOMCTBA U TpaduK
Jlorapudmuyeckas KI[Us, eé

24 ap ¢ ymicuas, skysmart.ru
CBOWCTBA U rpadpuK
Tpuronomerpuueckue GyHKINH, UX

25 P N P (bynku skysmart.ru
CBOMCTBa U Tpaduku
TpuroHomerpuyeckue KIIUH, UX

26 P . P byHKumH, skysmart.ru
CBOICTBa U TpaduKu
Tpuronomerpuueckue HpyHKINH, UX

27 P p ymxn skysmart.ru

CBOMCTBA U Tpaduku




Tpuronomerpuueckue GyHKIIMH, UX

28 - skysmart.ru
CBOWCTBA U IrpaduKu
ITpumeps! TPUTOHOMETPUYECKAX
29 PHUMEPBI TP P skysmart.ru
HEPaBEHCTB
[TpuMepsl TPUTOHOMETPHUUECKUAX
30 PHMEPBHI TP p skysmart.ru
HEPaBEHCTB
ITpumeps! TPUTOHOMETPUYECKIX
31 PHMEPBI TP p skysmart.ru
HEPaBEHCTB
[TpuMepsl TPUTOHOMETPHUYECKUAX
32 PHMEPDI TP p skysmart.ru
HEPaBEHCTB
KoHTpoinbHas pabora 1o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHEeHUS U
33 HEpaBeHCTBA. T pUrOHOMETPUUECKHE
GYHKIMY U UX
rpaduku. Tpuronomerpudeckme
HepaBeHcTBa"
34 HenpepbiBHbIE QyHKIINU http://stratum.ac.ru/ru/education/
Mertoa HHTEPBAJIOB IS PELICHUS .
35 A P JULA P http://stratum.ac.ru/ru/education/
HEPaBEHCTB
Meton nHTEPBAJIOB JJISI PENICHUS .
36 & p UL p http://stratum.ac.ru/ru/education/
HEPaBEHCTB
37 [IpousBoaHas GyHKIUU http://stratum.ac.ru/ru/education/
38 [TponsBoaHas GyHKIIMH http://stratum.ac.ru/ru/education/
I'eomeTpnueckuii 1 pU3MIECKUN .
39 P \(,1) http://stratum.ac.ru/ru/education/
CMBICII TPOU3BOTHOM
I'eomeTpuueckuil U pu3NIESCKU .
40 P \(,b http://stratum.ac.ru/ru/education/
CMBICJT TIPOU3BOTHOM
ITpousBogHBIE DIIEMEHTAPHEIX .
41 p UH P http://stratum.ac.ru/ru/education/
byHKIII
ITpousBogHbIE 3IEMEHTAPHBIX .
42 p & P http://stratum.ac.ru/ru/education/

byHKIHMA



http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/

43

44

[Tpou3sBoHas CyMMBl,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA
[IpousBoHas cymMmBl,
IIPOU3BEACHUS, YACTHOTO (PYHKIIHIA

http://stratum.ac.ru/ru/education/

http://stratum.ac.ru/ru/education/

45

46

47

48

[Ipou3BogHast CyMMBI,
NPOU3BEACHHUS, YACTHOTO (PYHKITHIA

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHHIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

http://stratum.ac.ru/ru/education/

http://stratum.ac.ru/ru/education/

http://stratum.ac.ru/ru/education/

http://stratum.ac.ru/ru/education/

49

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

http://stratum.ac.ru/ru/education/

50

HaXO)KI[eHI/Ie HaHOOJIBIICTO U
HaMMCHBIICTO 3HAYCHU A (bYHKIII/II/I Ha
OTPE3KE

http://stratum.ac.ru/ru/education/

51

HaXO)KI[eHI/Ie HaHOOJIBIICTO U
HaMMCHBIICTO 3HAYCHUA (bYHKI_[I/II/I Ha
OTPEC3KE

http://stratum.ac.ru/ru/education/

52

HaXO)I(I[eHI/IC HaHOOJIBIICTO U
HaMMCHBIICTO 3HAYCHUA (bYHKI_[I/II/I Ha
OTPEC3KE

http://stratum.ac.ru/ru/education/

53

Haxoxnenne HanOoIbIIETO 1
HAUMEHBIIETO 3HaUeHUsI (YHKIIUU HA
OTpEe3Ke

http://stratum.ac.ru/ru/education/

54

Haxoxnenue HanOOJIbIIIETO U
HAUMEHBIIIETO 3HaUCHUsI (QYHKITUU HA

http://stratum.ac.ru/ru/education/
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OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

55 HAUMEHBIIIETO 3HAUCHUST (YHKITUN HA http://stratum.ac.ru/ru/education/
OTpE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXOK/ICHUS HAWITYUIErO PEIICHUS

56 B MPUKJIAJHBIX 3aJa4ax, 1Js http://stratum.ac.ru/ru/education/
OTpeieNICHUsI CKOPOCTH IpoIlecca,
3a/1aHHOTO (POPMYIION WITH TpaPUKOM
KoHTpoinbHas pabora 1o Teme

57 "ITpousBoanas. [Ipumenenue
MPOU3BOAHOIM"
ITepBooOpazuas. Tabmuna )

58 P p I https://ibls.one/
epBOOOPA3HBIX
ITepBooOpazuas. Tabmuna )

59 P p I https://ibls.one/
epBOOOPA3HBIX
Hnater reOMETPUUECKUN U )

60 crpai, \,eo erputce https://ibls.one/
buznyecKuit CMBICT UHTETpaia
HuTerpan, reoMmeTpHUECKUN U .

61 crpat, er erputce https://ibls.one/
(bU3UYEeCKU CMBICI HHTETpasia
Hnater reOMETPUUECKUN U )

62 crpar, veo erpuec https://ibls.one/
buznyecKuit CMBICT UHTETpaia
Brrunciaenue uarerpaina o MYJT )

63 CJICHHC N rp o gopmyne https://ibls.one/
Herorona—JleitOnuma
Brruucnenue narerpaia mo popmyie )

64 N P (bopmy https://ibls.one/
Herorona—JleitOnuma
Briuncnenune uaTerpana mo popmyiie .

65 N p (bopmy. https://ibls.one/
Herorona—Jleiibaumna
Brrunciaenue uarerpaina o MYJT )

66 CJIeHHe N °rp o opmyse https://ibls.one/
Herorona—Jleiibuuia

67 CucTeMbl TUHEMHBIX YPaBHEHUH https://www.yaklass.ru/

68 CucreMbl TUHEMHBIX YPaBHEHUH https://www.yaklass.ru/
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69

Perenue nmpukiaaHbIx 3a1a4 ¢
MIOMOIIIbIO CUCTEMBI JINHEUHBIX
ypaBHEHU M

https://www.yaklass.ru/

70

Perenue npukiaaHbIx 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JINHEUHBIX
ypaBHEHU M

https://www.yaklass.ru/

71

72

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(PMUUECKUX
YpaBHEHU U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

https://www.yaklass.ru/

https://www.yaklass.ru/

73

74

75

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHANTBHBIX, UPPALHOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnons3oBanue rpadpukoB GyHKIUN
JUIsl pEIIEHUs] YPAaBHEHUH U CUCTEM

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

76

77

Hcnonb3oBanue rpagukoB GyHKIUN
JUTSL PEeUICHNsI yPaBHEHUN M CUCTEM

IIpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHBIX 001acTe HAYKU U
peaTbHOM JKU3HU

https://www.yaklass.ru/

https://www.yaklass.ru/

78

KoHnTtponbHas pabota 1mo Teme
"MHTerpal u ero NpuMeHEHUsl.
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CucrteMbl ypaBHEHUN"

HaTypaIH:HBIC U LCJIbIC YK Clia B

79 N https://www.yaklass.ru/
3a/1auax U3 pealbHOU KU3HU
HarypannHable 1 1iepie 9ucia B

80 YP 1 N https://www.yaklass.ru/
3a/1ayax U3 peasibHON KU3HU
HarypaspHbIe U 1IebIe Yucia B

81 M B N https://www.yaklass.ru/
3a/1auax U3 peaybHOU KU3HU

82 [Ipu3Haky 1€TMMOCTH LEJIBIX YUCEN https://www.yaklass.ru/

83 [Ipu3Haku ETMMOCTH LENBIX YACET https://www.yaklass.ru/

84 [Ipu3Haku NETMMOCTH LENBIX YACENT https://www.yaklass.ru/
IToBTOpEHue, 06001ICHNE

85 P ’ = . https://www.yaklass.ru/
cHUCTeMaTu3aIus 3HaHUi. Y paBHEHHS
[ToBTOpenue, 0000IIEHIE

86 P ’ m - https://www.yaklass.ru/
cUCTEeMaTH3aIus 3HaHUH. Y paBHCHHS
IToBTOpenue, 0000IIEHHE

87 P ’ = - https://www.yaklass.ru/
CHUCTEMaTH3aIlusl 3HAHUK. Y paBHEHUS
IToBTOpeHnue, 0000IIEHNE

88 P ’ m . https://www.yaklass.ru/
cucTeMaTtu3anus 3HaHui. Y paBHEHUS
IToBTOpeHnue, 0000IIEHNE

89 P ’ m - https://www.yaklass.ru/
cucTeMaTtu3anus 3HaHuil. Y paBHEHUs
[ToBTOpenue, 0000IIEHHE

90 P ’ = - https://www.yaklass.ru/
CHCTEMaTH3aIlus 3HAHUK. Y paBHEHUSI
[ToBTOpenwme, 0600IIEHNE,

91 CUCTEMaTU3aIus 3SHaAHUN. https://www.yaklass.ru/
HepasencrBa
[ToBTOpenwue, 0600MIEHNE,

92 CUCTEMaTHU3aIus 3SHaAaHUN. https://www.yaklass.ru/
HepagencrBa
[ToBTOpenwme, 0600IIEHNE,

93 cUCTEMATHU3aIUI 3HAHUM. https://www.yaklass.ru/

HepaBeHncrtpa



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

94

[ToBTOpEeHmE, 0600IICHNE,
CHCTEMAaTHU3alus 3HAHUM.
HepaBencrtpa

https://www.yaklass.ru/

95

[ToBTOpEHME, 0600IICHUE,
cucTeMaTtu3alus 3HaHui. CUCTEMBI
ypaBHEHU M

https://www.yaklass.ru/

96

[ToBTOpEHME, 0000IIECHUE,
cucTeMaTtu3alus 3HaHuH. CUCTEMBI
YpaBHEHUN

https://www.yaklass.ru/

97

98

[ToBTOpEHHE, 0000IICHUE,
cucremaTusauus 3HaHuil. OyHkuumu
[ToBTOpenue, 06001ICHNE,
cucTeMarusaius 3HaHui. OyHKITMN

https://www.yaklass.ru/

https://www.yaklass.ru/

99
100

101

Wrorosas koHTpoJibHAs paboTa
Wrorosas koHTpoJibHAsA paboTa
O06006111EH1E, CUCTEMATU3ALIUSA
3HaHUH 3a Kypc ajreOpbl 1 Hayam
MareMaruyeckoro ananmza 10-11
KJIaCCOB

102

O0001IennEe, cCUCTEMaTA3 AU
3HaHMM 3a Kypc aiareopsl 1 Havail
MaTemMaTrudeckoro aHamuza 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anreOpa u Hayajga MaTeMaTudeckoro anaimsa, 10 -11
KJIacChl:0a30BbIN U Yri1yOJeHHbIH ypoBHU: yueOHUK /I11.A. AmumoB [u 1p.], -
Mocksa:IIpocsenienne, 2023r

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Anrebpa u Hadasila MaTemMaTuyeckoro ananausa. 10-11 kmaccel. YueOHUK.
bazoBelii 1 yriyonennsiil ypoBau. 2023. YueOuuk. Anumos I.A.
NznarensctBO "IIpocBenienue”

* Pabouas nmporpamma cpegHero o0miero oopazoBaHus npeaMeTa
«MaremaTuka» yriyOn€HHbId ypoBeHb. O00peHa pereHneM peaepaabHOro
y4eOHO-METOIMUECKOTO 00BbEAMHEHHUS 110 0011IeMYy 00pa30BaHUIO, TPOTOKOJ
7/22 ot 29.09.2022 r.

* Meroauueckue pekoMeHAaMH o yueOHuKy "Anredpa u Havana aHaiuza"
10-11 knaccer /ABTop: Anumos IILA., U3narensctBo "l[IpocBemenue”

« AnreOpa u Havana aHanu3za, 10-11 kmaccel, B 1Byx dacTsax. [loypounoe
IJIaHupoBaHue 1o yueOHuky Anumona LI.A/ ABrop-cocraBurens: ['puroprena
..

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

http://window.edu.ru/ DnexTponHas 6uOIUOTEKA yUEOHUKOB U METOAMYECKUX
MaTepHaJIOB

* http://www.math.ru Marepuansl mo marematuke B EquHoii komekiuu

1 pOoBBIX 00pa30BaTEIBLHBIX PECYPCOB

* http://www.bymath.ne t 'azeta «Maremaruka» N3narenbckoro noma
«IlepBoe ceHTAOps»

* http://www.uztest.ru 3agauu 1Mo reomeTpun: HHPOPMALIMOHHO-TTOUCKOBAs
cucTema

* http://www.problems.ru KomnetoTepHasi MaTeMaTHKa B LIKOJIE

* http://school.msu.ru Maremaruka. llkona. bynymee. Cailit yunrens
marematuku A.B. [lleBkuHa

* http://www.etudes.ru MaremaTnueckoe oOpa3oBaHue: MPOILIOE 1
Hacrosiee. UHTepHeTOMOIMOTEKA 110 METOIUKE MPETOAaBaHNsI MaTEMATHKU
* http://www.exponenta.ru [Topran Allmath.ru — Bcs maTemaTuka B ogHOM
MecTe

* http://www.allmath.ru Ilpuxnannas MmaremMaTuka: CipaBOYHUK
MaTeMaTU4ecKux (HOpMyJ, MPUMEPHI U 33/1a4 C PEIICHUSIMHU

* http://math.rusolymp.ru 3agayauk 115 MOATOTOBKH K OJTUMITHAIAM TI0
MaTeMaTHKe



* http://tasks.ceemat.ru 3anumarensHass MmaremaTuka — OJIUMITHAIBI, UTPHI,
KOHKYPCHI TI0 MATEMaTHKE JIJIS IIKOJIHbHUKOB



