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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «Airedpa U Hadajla MaTeMaTHYECKOTrO
aHanu3za» 0a30BOro ypoBHs ajisi oOydaromumxcsa 11 knacca paspaboraHa Ha OCHOBE
®denepalbHOTO TOCYAApCTBEHHOTO 00pPa30BaTEIbHOIO CTAaHAApTa CPEAHETO
obmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIbIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHWIO, U TPAAHMIIMNA POCCUICKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00OecClieUMBAET OBJIJCHHUE KIIOUYEBBIMU
KOMIIETEHITUSIMH, COCTABIISIONIUMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
00pa3oBaHMsl, IETOCTHOCTD OOIIEKYIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0yYaIOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayaja MaTeMaTHYECKOTO aHaliM3ay SIBISETCS OJHUM W3
HauOoJee 3HAUYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECMEYMBAECT HWHCTPYMEHTAIBHYIO 0a3zy JUisi HM3Yy4eHHsS BCEX
€CTECTBEHHO-HAYUHBIX KYPCOB, a C JAPYroil CTOPOHBI, (OPMUPYET JIOTUUECKOE U
a0CTpPaKTHOE MBIIIUICHUE Yy4YalllMXCsl Ha YpPOBHE, HEOOXOJMMOM JUJISI OCBOCHHS
KypcoB HHGOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamxax
JAHHOT'O Kypca ydallldecs OBJIaJeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIupyeT CBOM JOCTHKEHUSI B MATEMATUUYECKOU opme.

Kypc anreOpsl n Hauan MaTeMaTH4eCKOro aHalau3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUSA 3aKOHAMHU (DU3UKH, XUMHUH, OHOJIOTHHM, TOHHUMaHUS
OCHOBHBIX TEHJICHIIUM OKOHOMUKH U OOIIECTBEHHOW IKWU3HU, I[O3BOJISET
OPUEHTUPOBATLCS B COBPEMEHHBIX HUMPPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOW XKU3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM UM JIOTHYECKHM CTPOTMMHM MAaTEMaTUYECKHUMH KOHCTPYKIHUSAMHU
pa3BUBaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPKACHUS, UCTIOJIb30BAaTh 0000IICHNE U KOHKPETU3allMI0, a0CTparupoBaHue u
aHaJIOruio, POopMHUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M Haval MaTEMaTHYECKOTO aHaiu3a B CTaplield IIKOJIE YydJalluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHHSI MaTeMAaTHYECKUX MOJIENEH pealbHBIX CHUTYAllM W WHTEpIpeTaluu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSTCS C  TIpUMEepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE MU B MCKYCCTBE, C BbIJAIOIINMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaYMTEIbHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yercs Kak uyepe3 y4eOHbI marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK MU Uepe3 chernupuky ydeOHOU NeaTeNbHOCTH,



TpeOyroien CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOAOJKUTENBHOU
KOHIICHTpAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yabTar.

B ocnoBe Meromuku oOydeHUsT aireOpe W HadajlaM MaTeMaTH4YeCKOro
aHAJIN3a JISKUT JEATEIbHOCTHBIN MPUHIIUI 00yUEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHUYECKOro aHaJIN3a) BKIIOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dyukuun U rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MareMaTH4ecKoro a”anmusa», «MHoxkecTBa U Joruka». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3YYalOTCS HA MPOTSHKEHUU JIBYX JIET
oOy4eHHUs B CTapliel IIKOJIe, eCTECTBEHHO JOMOIHSS APYT Jpyra U MOCTEIEHHO
HACBHIIAsiCh HOBBIMM TE€MaMu H  pazfaenamu. JlaHHbIA Kypc  ABISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0€ COJepkKAaHUE HECKOJIbKUX
MaTeMaTUYECKUX TUCHMIUIMH: anredpa, TPUTOHOMETPHUSI, MATEMAaTUUECKUN aHAIIN3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJ€BalOT BCE Oosee
MIMPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (HOpMUPYETCS U
COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYK) MOJIENIb PEaIbHOU
CUTyallud, TPUMEHSATh 3HAHMs, TOJYy4YEHHBIE B Kypce «Anredpa M Hayaia
MaTEMaTUYECKOI0 aHaIu3ay, IS PEIICHUs] CAMOCTOSITENIbHO CPOPMYITUPOBAHHON
MaTeMaTUYECKOU 3a/1a4, a 3aTEM UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3YIIbTAT.

ConepxartenbHO-MeToANYECKast JUHUA «Hucna v BBIYUCIICHUS» 3aBEPILACT
dbopMupoBaHUE HABBIKOB MCIIOJIb30BAaHUSI JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM IIKoje. B crapmei mikone ocoboe BHUMaHHE YIEISETCS
(GbOpMUPOBAHUIO TPOYHBIX BHIYUCIUTEIBHBIX HABHIKOB, BKIIOYAIOIMINX B CeOs
UCTIOJIb30BaHUE PA3NUYHBIX (OpM 3amucu JEHCTBUTEIHHOTO 4YHCTIA, YMEHHUE
pallMOHAIBHO BBIMOJHATH JIEUCTBUSL C HUMH, JE€NaTh NPUKUAKY, OLCHHUBATH
pe3ynbTar. OOyuyaromiyecs TNOJYYarOT HABBIKM TMPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUSI JIEUCTBUI C 4YHCJIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEAIM3YETCS HA NPOTSIKEHUU BCETO
oOy4eHHs] B CTapiled IIKoJie, MOCKOJbKY B KaXJIOM pas3felne MporpaMMbl
PEIyCMOTPEHO pEIIEHUE COOTBETCTBYIONMX 3aaad. OOydaroniyecs: oBlajeBaioT
Pa3IUYHBIMU METOJIAMHU PEUICHUS UEJbIX, PAlHOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKAa3aTeIbHbIX, JIOTAPUPMHUUYECKUX UM  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPAaBEHCTB U UX cucTeM. [loryuyeHHbIE yMEHHS UCTIOIBb3YIOTCS IPU UCCIIEOBAHUN
GYHKIMHA ¢ TIOMOIIBIO TIPOM3BOIHOM, PEIICHUHM TPHUKIAJHBIX 33/lad U 3a7a4 Ha
HAXOXJICHUE HauOOJbIINX U HAUMEHBbIIUX 3HaYeHud ¢yHkuu. JlaHHas
cojep)KaTelibHas JIMHUSI BKJIIOYaeT B ce0s Takke (OpMUPOBAaHUE YMEHUU
BBITIONIHATh Pacy€rhl Mo (QopMmynaMm, MpeoOpa3oBaHUsl UENbIX, PAMOHATIBHBIX,
VUPPALMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAXKECHUM, A& TAKXKE BBIPAKECHUU,



coJlepKallluX CTeneHu W Jorapudmel. brarogaps n3ydeHuro anreOpanyeckoro
MaTepualia  MPOUCXOIUT  JajibHEWIee  pa3BUTUE  ANTOPUTMUYECKOTO U
a0CTPaKTHOIO MBINUICHUS ydaluxcs, (QOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHui, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. AJredOpa
npemiaraet d(pGheKTUBHbIE HMHCTPYMEHTBI JUJII  PEUICHUS TMPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxxarenbHO-MeTOANYECKass JUHUA «DyHKIMA # TpaduKu» TECHO
neperieTaeTcs ¢ IpyruMu JUHUSIMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIBHOCTh U3YYCHHUS Marepuaia. N3yuenne CTENEHHOM,
MOKA3aTeNbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI ISl pEIeHMs 3aJad U3 JAPYTruX y4eOHbIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBS3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C PEIICHUEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM Oombioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHUS BBIpaKaTh (GOpMYyIaMu 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEI0BaTh TMOJYYEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojepKaTeIbHON JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYMHAMHU B
paznuyHOl ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000I1IEHNIO ¥ KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTUIA.

ConepxarenbHas nuHUsL «Haudanma mMareMarudeckoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYTr KaK MaTeMaTHYECKHX, TaK M MPUKIAAHBIX 3ajad,
JOCTYIHBIX 00YYaroUMMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh MCCIIEI0BATh U
CTPOUTh Tpa@uKku (QYHKIUH, ONpenensTh UX HauOONbIIME W HaUMEHBIINE
3HAUEHHUS, BBIYUCISATH IUIOMIAAU (PUTYyp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
YCKOpeHHsI TpoueccoB. JlaHHas coaep)karenbHas JIMHUA OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHMS] MAaT€MAaTHYECKHX MOJEled pealbHbIX CHUTYaluH,
HAXOXKJICHUS] HAWJIYYILIErO PENICHUsS B MPUKIAIHBIX, B TOM YHCIE COLUHUAIBHO-
HPKOHOMHUYECKHUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHajin3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUW pACIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHUKEe U uckyccTBe. OOydaromuecs Yy3HAIOT O
BBIJJAIOIINXCS PE3YyJbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HAyKU, U UX aBTOpax.

ConepxaTenbHO-METOANYECKAs JIMHUS «MHOXKECTBA U JIOTHUKa» B OCHOBHOM
NOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOMKECTB. [ €OpPETUKO-MHOKECTBEHHBIE
MpEACTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJIbHOW MaTeMaTUKH WU Mpearator



Han0OoJee YHUBEPCAIBbHBIN SA3bIK, OOBEAUHSIIONIMN BCE pa3Jeibl MAaTEMATHKU U €€
NPWIOXKEHUH, OHU CBS3bIBAIOT pa3Hbl€ MATEMATHYECKUE NHMCLMIUIMHBI B €IUHOE
nenoe. [loaromy BakHO AaThb BO3MOKHOCThH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI SA3BIK COBPEMEHHOM MAaTeMAaTHUKM W HCIIOJIB30BaTh €ro Jyisl
BBIPAJKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajsa MaTeMaTUYECKOrO aHaU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMaTUYECKOTO MOJACIHMPOBAHMUS, KOTOPbIE MPHU3BAHBI
chopMuUpPOBaTh HABBIKU MTOCTPOCHUS MOJIENIEN PeabHBIX CUTYallUi, UCCIIEOBAHMS
ATUX MOJENEH C MOMOIIbK amnmnapara aiareOpbl U MaTeMaTHYECKOro aHalu3a U
UHTEPIPETALMU MOJYUYECHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUIETEHbI B KaXKIbIi
U3 pa3qeoB IPOrpaMMBbl, MOCKOJIBKY BECh MaTe€prall Kypca MIUPOKO HUCIIOIb3YETCS
JUISL pelieHusl TpUKIaAHbIX 3a1ad. [Ipy pemennn peanbHbIX MPaKTUYECKUX 3a/1a4
ydaluecs pa3BHBAIOT HAOMIOAATENBHOCTh, YMEHHE HAXOAMTHh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000UIaTh M KOHKPETU3UPOBATH
npobsiemy. JlesiTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIecce M3YYEHHUs BCEX TeM Kypca «Anredpa M Havaia
MaTEMATUYECKOI0 AHAIN3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM ruiaHe Ha u3ydYeHUE Kypca ajireOpbl WU Hayajdl MaTEeMaTHYECKOro
aHaju3a Ha 6a30BOM ypoBHE OTBOJIMTCS 3 yaca B HezAeno B 11 kiacce.



COJEPXKXAHME YYEBHOI'O KYPCA
11 KIJACC

Yucia 1 BBIYMCICHUA

Harypanbnbie u nensle yucina. [IpuzHaku 1eIMMOCTH LENBIX YUCEIL.

Crenens ¢ paumoHaIbHBIM MOKa3aTeraeM. CBONCTBA CTENEHMU.

Jlorapugm uncna. JlecATUUHbIE U HATypaJbHbIE JIOTaPU(PMBIL.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKALUX JTOrapu(MBbI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIMX CTEMEHH C PalUOHATBHBIM
IIOKa3aTeNeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckrue ypaBHEHUS] 1 HEPABEHCTBA.

CucTtembl TUHEHWHBIX ypaBHEHHU. PellieHre MpUKIIaJHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JJUHEHUHBIX YPAaBHEHUN.

CucTtembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHue  ypaBHEHMI, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3ajad M 3aJady M3 pa3jNuHbIX 00JacTel HayKHM U peabHOM
KU3HHU.

DOYyHKIUHN U TPAaPUKHU

Oynkrus.  [lepuonuueckne  ¢ynkuuu. [IpomMexyTku  MOHOTOHHOCTH
byakiuu. MakcumMymMbl 1 MUHUMYMBI (QyHKIuU. Hanbombliiee ¥ HaWMeEHbIIIEe
3HaueHUE (DYHKIIMU HA MPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIMN, X CBOMCTBA U Ipa(UKH.

[TokazatenbHas u norapudmuueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB QyHKIMM 175 pelIeHUs] ypaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonb3oBanue rpagukoB (QYHKIUN JUIsl HMCCIENOBAaHUSA MPOLECCOB U
3aBHUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUH 3aJad U3 JPYrux Y4eOHbIX
MPEIMETOB U PEATHbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepoiBabie hyHKIMKU. MeTon UHTEPBAJIOB /JIs PEIICHUS] HEPABEHCTB.

[Ipomsponnas  ¢yHkuuu. ['eomerpudeckuii ©u  QU3NYECKUH  CMBICIH
IIPOU3BOIHOM.

[IpousBoaHble  37M€MEHTapHBIX  QyHKUUH.  DopMynbl  HAXOXKICHHS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKITHIA.



[IpumMeHeHne NMpoOU3BOAHON K UCCIEIOBaHUIO (DYHKLIMI HA MOHOTOHHOCTb U
skcTpeMymbl. Haxoxaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HauyeHus: QyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NpPOU3BOAHON Il HAXOXKIACHUS HAWIYYIIErO pELICHUS B
NPUKIAIHBIX 3ajadaxX, I ONPENEIECHHUs CKOPOCTH IIPOLECcCa, 3aAaHHOTO
dbopMynoi nian rpaduKoMm.

ITepBoo6pa3znas. Tabnuiia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpudyeckuid u (usmdeckuid cmbicia. Bwruucnenue
uHTerpaina no ¢popmyne Herorona—JleiiOnuna.



IINIAHUPYEMBIE PE3YJIBbTATBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOKHO 00€CIIeunBaThH
JTOCTH>KEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METaNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMPOrpaMMbl y4eOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITC:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKM 00YYaIOIIEerocsi Kak akKTUBHOI'O
U OTBETCTBEHHOTO 4YJIEHa POCCHUHCKOro o0OIlecTBa, MPEACTAaBIECHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxaaHCKOro oOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIMAMY 1 Ha3HAYCHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4YECKOM IIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHKEHUN B APYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(OpMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO IMOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUU HAYKU U IESTEIbHOCTHIO
y4€HOr0; OCO3HAHWEM JIMYHOI0 BKJIa/1a B IOCTPOCHUE YCTOMYMBOIO OyIyIIEro.

DCTeTU4ECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peleHuH, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKAM ACTIEKTAM PA3JIUYHBIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHUE, COAIAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/IbIXa, peryisipHas busnueckas AKTUBHOCTD); buzrueckoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITeNbHOCTBIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasmuyHeiM  chepaM  TIPOPECCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccud W pealn30BBIBATh COOCTBCHHBIC JKM3HCHHBIC ILIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTreMaTHYeCKOMY OOpa3oBaHHUIO U
caM0O0Opa30BaHUI0 HAa TIPOTSHKEHUU BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEHICHUHN MIPAKTUICCKUX 33J1a4 MaTEMaTUIECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBIO HIKOJOTMYECKOH KYJIbTYphI, ITOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATLHOMN
Cpelbl, OCO3HaHHWEM TJ00aJBLHOIO XapakTepa 9SKOJIOTMYECKHX  IPOoO0JIeM;
OpHEHTallMeld Ha NPHMEHCHHE MaTeMaTHUYEeCKHX 3HAHHWHM JIS peIlcHUs 3a1ad B
00JaCTH  OKpY)KAroIIeH Ccpeabl, IUTAHHUPOBAHUS IIOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUISI OKPYKAIOIIEH CPEeIbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOH NPAKTUKH, IOHHMMaHHEM
MaTEMaTUYCCKON HayKW KaK cQepbl YeIOBEUECCKOW JIEATEIbHOCTH, 3TaroB ¢€
pPa3BUTUS M 3HAYUMOCTH JUUI PA3BUTHS I[MBUIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTUKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYAJIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUS IMPOrpaMMbl yu4eOHOTo MpeaMera
«Maremartuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAJIbHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUus MU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNBUIMU.

1) Vuusepcanvnvie  noznasamenvhvle  Oeticmeus, obecneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOUECCO8 00yUarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpYdcarwe2o0  Mupa,  HpPUMEHEHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ ungpopmayueii).

ba3oBbie nornueckue JeMCTBUS:

e BBIABJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKHA MATEMATHUYECKUX
OOBEKTOB, TOHSTHH, OTHOIIEHUN MEXKIYy TIOHATUAMH, (OPMYITUPOBATH
ONpEeNeNeHUs] TOHSTHH; yCTaHaBIMBAaTh CYHIECTBEHHbIM  MPHU3HAK
KJIaccupUKaIui, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBATbH M  NPEOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE U OTpPULATENbHBIC, E€IMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBIBISITD ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpoTUBOpeuHss B (akTax, [aHHBIX, HAOMIONEHUSX M YTBEPKACHUAX;
npenjaraTb ~ KpUTEpPUM  JJI  BBIABJICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHU 110 aHAJIOTUH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJIBI;

BBIOMpATh Crnoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpaTh HauOosee MNOAXOASIIUNA € Y4YETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrle nccnenoBaTenbCKue JSHUCTBU:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKUIA WHCTPYMEHT ITO3HAHMS,
dbopMynpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIemMYy,
yCTaHAaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITETILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
WCCJIEIOBAHUE TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
O0BEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SBIICHUSIMH, ITPOIIECCAMU;

CaMOCTOATEIbHO (POopMyTHUpOBaTH 0000IIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJIEHUS, WCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIJIBUTAThH
MPEATNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJISITH JIeUITUTHI MH(OpPMAILIMK, JAHHBIX, HEOOXOAUMBIX JIsi OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a]1a4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM TMPEACTABIICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, TPEACTABIATh €€ B pa3Iu4HbIX (hopMax,
WUTIOCTPUPOBATh TpaduyuecKky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonuvie  KoMMyHuxamueHnwvle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOS 00OVHAIOUUXCHL.
OO1enue:

BOCIIPHHUMATh ¥ (POPMYIHpPOBATH CYXKIECHHUS B COOTBETCTBHU C
YCIOBUSIMU U LETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy peleHus 3a/1a9i, KOMMEHTUPOBAThH IMOTYyYEHHBIN pe3ysIbTarT;

B X0/ 00CYXKIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelraeMoi 3a/1aur, BHICKa3bIBATh HJICH, HAIlCJICHHBIC HA ITOUCK
pEIICHHsSI; COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMUUEe W CXOJCTBO TO3WIINI; B
KOPpEKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEJCTaBISITh  PE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCJICIOBaHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TIPE3CHTAIMN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

3)

NMOHMMAaTh W HUCIOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM U
WHANBUYaTbHON paOOThI MPU PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH 11JTh
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpeensaTh BUAbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;
y4acTBOBATh B TPYNIOBBIX (hopMax padboTHI (00CYKIeHUsI, 0OMEH MHCHUA,
«MO3TOBBIE INTYPMBI» W WHBIC); BBIIOJHITH CBOK YacTh pabOTBI H
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJI€HAMU KOMAaHJbI;
OLICHUBAaTh Ka4ye€CTBO CBOET0 BKJIaJia B OOIMIMNA MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3a/1a4u, BBI6I/IpaTB CII0co00 peumcHusA C

y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOIIb:

BJIAJETh HaBbIKAMHU IO3HABaTENbHOM pediaekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCOOaMM  CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yapTara peleHus MaTEMaTHYECKOW 3a1a4u;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBbHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHHWBATh COOTBETCTBHE pE3yNbTaTa LEIM U YCIOBUSAM, OOBSACHATH
IIPUYUHBl TOCTHMKEHHUS WIM HENOCTHKECHMS PE3YNbTATOB AECATEIBHOCTH,
HaXOJUTh OIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa 1 Hadajga MaTEMaTUYECKOTO aHAJIU3a»
Ha YpOBHE CpeaHero obuiero oOpa3oBaHMs AOKHO OOECNEeUMBATH JTOCTHXKEHHE
CJIEIYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

11 KJIACC

Yucaa v BbIYMCICHUS

OneprpoBaTh NOHATUSAMM: HATypaldbHOE, LEINOE€ YHCIO; WCIOJIb30BaTh
NPU3HAKKA JIEJTMMOCTH LIENIBIX YUCEN, PA3JIOKEHUE YUCIA HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3a/1a4.

OnepupoBath MOHATUEM: CTEIIEHD C PALMOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMHU: JIOTapu(dM 4YMca, JECATHUYHBIE W HATypajbHbIC
aorapupMsl.

YpaBHeHUA U HEPABEHCTBA

[IpumeHnsaTh CBOWCTBa CTEMEHHM IS TNPeoOpa3OBaHUS  BBIPAKCHHUII;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Boimonusate  npeoOpa3oBaHUs  BBIPAKEHUN, COIEpKAIUX  JIOrapuQMbl;
OIlEpUPOBATh MOHATUSAMU: JOrapuPMHUUECKOe YypaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI TOrapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB.

Haxoauts pemenust npocTeNInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEMHBIX YPABHEHUN M €€ PEIICHHE,;
UCIIOJIB30BATh CUCTEMY JIMHEHUHBIX YPAaBHEHUN JUIS PELICHUS NIPAKTUYECKUX 3a4a4.

Haxoaute pemeHnst mpocTeNmmx CUCTEM M COBOKYITHOCTEW pPalMOHATIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopaenupoBath peaibHbIE CHUTyalldd Ha S3bIKE€ airedpbl, COCTABIATH
BBIDQ)KCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHIO 3aJauyH,
UCCJIeI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM aIapaTa anreophl.

DOYyHKIUHN U TPaPUKHU

OnepupoBaTh NOHATHAMM:  [EpUOAUYECKass  (PYHKLIHA, TPOMEKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKH OKCTpeMyMma (yHKUIMU, Haubombliee U



HauMEHbLIEE 3HA4YeHUs (QPYHKUUMUM HAa MPOMEXYTKE; HCIONb30BaTh HMX I
UccleloBaHus (PYHKIINH, 3aJaHHOU rpapuKOM.

OnepupoBath MOHATUAMM: TpadUKU TOKA3aTeIbHOH, Jiorapudmuueckoi u
TPUTOHOMETPUYECKUX (YHKIMI; N300pakaTb UX HA KOOPJUHATHOM IIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxath HA KOOPJAMHATHOM TMJIOCKOCTU rpadUKH JIMHEHHBIX ypaBHEHUH
Y HCIIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMHA Ui  HCCIENOBAaHUS TNPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX y4EOHBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh MOHATUSIMH: HENpEpbIBHASI QYHKIIMS; MPOU3BOAHAS (DYHKIIHH;
UCIIOJTb30BaTh TEOMETPUICCKUN U (PUBNUECKUIA CMBICT TTPOU3BOTHOMN ISl PEIICHUS
3aaad.

Haxonuth npou3BOJHbIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JIJISl UCCIIEA0BAHMS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB.

Hcnonp30BaTh NpPOM3BOAHYIO ISl HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATUSIMU: TIE€pBOOOpa3Has M MHTErpaj; MOHUMATH
reoOMeTpUYECKU U (PU3UUECKUN CMBICI UHTErpasa.

Haxonute mepBooOpa3zHble 37eMEHTApHBIX (DYHKIIHMM; BBIYMCIATH MHTErpal
no popmyne Herotona—Jleitbumua.

Pemate nmpukiiagHele 3a7a4v, B TOM YHUCIE COLMAJIBHO-)KOHOMHYECKOIO
(du3znyecKoro xapakrepa, CpeACcTBaMU MaTEMAaTUYECKOTI'0 aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padcoThI padoTsI
pecypcbl
Crenens ¢ palldOHATIBHBIM ITOKAa3aTEJIEM.
1 [TokazarensHas ¢pynkuus. [lokazarenbHble 12 1 0 brbmorexa LIOK
YHIHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas KIIMSL.
2 HorapnianeCKne (by:BHHeHI/ISI u 12 0 0 bubamorexa [HOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue KIMH U UX
3 r paq)I/IKH T I:IFOHOMC (blflieclfme 9 1 0 bubmmorera LOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bubmuorexa [IOK
4 IT I i 24 1
pousBojHas. [IpuMeHneHne npon3BoIHOM 0 hitps-//m.edsoo.ru/f1 1cdafd
bu6nuoreka [IOK
5 14 0 0
HICTPAT 1 €10 TPHMEHEHIA ? https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
i 12 1
6 Crcrembt ypasHeHui 0 https://m.edsoo.ru/f11c4afd
bu6nmuorexa [IOK
7 H
ATYPJILHBIC M HCIIBIC HHC/A 6 0 0 https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3alIUs 13 ) 0 bu6nmoreka [IOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE INIAHUPOBAHUE

11 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne undposbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 C 1 0 0
TENEHb C PAallMOHAJILHBIM [10KA3aTEIeEM hitps:/m.edsoo.ru/a52939b3
bu6nuorexa [IOK
2 Csoii 1 0 0
BOHCTEA CTENEHH https://m_edsoo.ru/ff601408
[IpeoOpa3zoBaHue BbIpaKEHUMN, COIEPIKAIIIX bubnunoreka [JOK
3 1 0 0
pauroOHAJIBHBIE CTENICHU https://m.edsoo.ru/3d87e248
4 IIpeoOpa3oBanue BeIpaKEHUH, COAEPIKALLINX | 0 0 bubnnoreka [IOK
panOHAIBHBIE CTENICHU https://m.edsoo.ru/343c6b64
5 [Ipeo6pa3oBanue BbIpaKeHUI, CoepKaIIUX | 0 0 bubmmorexa [IOK
paurOHAIILHBIE CTETICHU https://m.edsoo.ru/4064d354
b K
6 IlokazaTenbHblE ypaBHEHUS U HEPABEHCTBA 1 0 0 h;ffg;ﬁf;;gg/bﬂ 6320¢
bu6nmmoreka [IOK
7 IT 1 0 0
OKa3aTeJIbHbIC YPABHEHUS U HEPABEHCTBA hitps://m.edsoo.ru/3d408009
b K
8 [loka3arenbHblEe ypaBHEHUS! U1 HEPABEHCTBA 1 0 0 htlffs?/l;lri?:;sigg/deffOec
b K
9 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0 h;ffg;jifg;grou teebf10c6
bub6 OK
10 [loxazarenbHble ypaBHEHUS! 1 HEPABEHCTBA 1 0 0 htilpsj?/l;lri?:(li(sigml536de727
11 IokazarenbHas GyHKIMA, €€ CBOICTBA U 1 0 0 bubmmorexa [IOK




rpaduk

https://m.edsoo.ru/85bc8132

KonTponbhas pabora no teme "CreneHs ¢
pannoHanbHBIM MokaszaresieM. [lokazaTensHas

bubmuorexa [IOK

12 ¢ynkuus. [TokazaTenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e2{2
HepaBeHCTBaA"
bub6nmoreka [IOK
13 Jlorapupm e https://m.edsogru/3e3230d4
14 JlecaTUYHbIE U HATypaJIbHBIE JOTAPH(PMBI bubamorera LIOK
https://m.edsoo.ru/lea72162
15 IIpeoOpa3oBaHue BBIPAKEHHUH, COACPIKALIUX bubnnoreka [IOK
sorapudmeI https://m.edsoo.ru/da48154¢
16 [Ipeobpa3oBaHue BbIpaKeHUI, CopepKAILUX bub6mmorexa [IOK
norapupMel https://m.edsoo.ru/4beff03b
17 IIpeoOpa3oBanue BeIpaKEHUH, COACPIKALIUX bubnnorexa [IOK
sorapudmsl https://m.edsoo.ru/fe189f2d
18 [Ipeo6pa3oBanue BbIpaKeHUI, CoepKaIIUX bu6nmorexa [IOK
norapuMsl https://m.edsoo.ru/fadb8aas
19 Jlorapugmuueckue ypaBHeHUsI U1 HEPABEHCTBA bubamorera LOK
https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA bubamorera LOK
https://m.edsoo.ru/712ac2d9
21 Jlorapugmuueckue ypaBHEHHsI U1 HEPABEHCTBA bubamorera OK
https://m.edsoo.ru/9e3{4bc9
22 Jlorapudmuueckue ypaBHEHHUs 1 HEPABEHCTBA bubmmorexa [IOK
https://m.edsoo.ru/15beclcfb
3 Jlorapudmuueckas GpyHKIUA, €€ CBOWCTBA U bubnunoreka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U bub6mmorexa [IOK




rpaduk https://m.edso0.ru/9d102051
)5 Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA bubmmorexa [IOK
U rpaQuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA bubnmoreka [IOK
U rpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA bubnmnoreka [JOK
U rpauKu https://m.edsoo.ru/ba9da96d
)8 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA bubnnoreka [IOK
U rpaduKu https://m.edsoo.ru/24ab3c53
29 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB bubmorexa OK
https://m.edsoo.ru/5272b9al
30 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB brbmorexa LIOK
https://m.edso0.ru/0c837397
31 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB bubamorera LOK
https://m.edsoo.ru/e6e1901f
32 [Ipumeps TPUTOHOMETPUYECKUX HEPABEHCTB bubamorera LOK
https://m.edsoo.ru/0f903c¢75
Konrponsnas pabota o teme
"Jlorapudmuueckas GyHKIHU.
13 Jlorapudmuueckue ypaBHEHHUsS U bubnmoreka [JOK
HepaBeHcTBa. T puronomerpuueckue GQyHKIUU https://m.edsoo.ru/10130727
u ux rpaguxu. Tpuronomerpuueckue
HepaBeHCTBa"
bu6nuorexa [IOK
3 Henpepeipitbie GyHiciin https://m_eds00.ru/403bfb0d
35 MeTto MHTEpBAJIOB ISl pEIlIeHHs HEPaBEHCTB bubamorexa [TOK
https://m.edsoo.ru/6db0b423
36 Metox nHTEpPBAIOB JJIsl PELIEHUS HEPABEHCTB bubnmnoreka [JOK




https://m.edsoo.ru/0adbcelb

bubnnoreka [IOK
37 HMponseoztas yHKiii https://m.edsogm/0731ad3d
38 Hpoussoanas ymkiuti Etltfj;g:;;ggﬁzmdms
39 I'eomeTrpuueckuii U GU3NIECKUI CMBICIT bubnuotexa [IOK
MPOU3BOTHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuueckuii 1 HU3UYECKHIA CMBICIT bu6nmorexa LIOK
MPOU3BOJIHOMN https://m.edsoo.ru/a413eca9
41 [IpousBogHBIE DIEeMEHTAPHBIX (PYHKIINHA bubmmorexa [IOK
https://m.edsoo.ru/c7550eS5f
42 [IpousBoHbIE BIIEMEHTAPHBIX (YHKINN Etilfs?;;?:;siggﬁ4ab3cdb
43 [IpousBoaHasi CyMMBbI, TPOU3BEACHHS, bubnnoreka [IOK
94acTHOTO (DYHKIMH https://m.edsoo.ru/c12a0552
44 [IpousBoaHasi CymMMBbl, TPOU3BEICHHUS, bubnmoreka [JOK
Y4aCTHOTO (YHKIIHM https://m.edsoo.ru/d598f201
45 [IpousBoaHasi CyMMBbI, IPOU3BEACHHS, bubnnoreka [IOK
YaCTHOTO (YHKITHIA https://m.edsoo.ru/1de34d4d
46 [TpumeHeHne MPOU3BOIHON K UCCIICT0BAHHUIO bubnmoreka [JOK
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI https://m.edsoo.ru/17af2df9
47 IIpumeHeHne NpoU3BOJHON K UCCIIETOBAHUIO bub6mmorexa [IOK
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 [IpumeHeHne Mpou3BOIHOM K UCCIIETOBAHUIO bubnmoreka [JOK
(hyHKIIMI HA MOHOTOHHOCTb U OKCTPEMYMBI https://m.edsoo.ru/0b411edd
49 IIpumeHeHne Mpou3BOAHON K UCCIIETOBAHUIO bubnnorexa [IOK

(GyHKIMH HA MOHOTOHHOCTD U SKCTPEMYMBI

https://m.edsoo.ru/caf9bd2f




Haxoxnenue HauOOIBIIETO U HAUMEHBIIIETO

bu6mmoreka [IOK

30 3Ha4YeHHS QYHKIIUU HA OTPE3KE https://m.edsoo.ru/fac78f05
51 HaxosxaeHnre HanOobIIEero ¥ HAMMEHBIIIETO bubmuorexa [IOK
3HaueHUs! (YHKIIMH Ha OTPE3KE https://m.edsoo.ru/fb6a8act
57 HaxoxneHue HauOoIbIIero 1 HAUMEHBIIIETO bubnuorexa [IOK
3Ha4YeHMS QYHKIIMU HA OTPE3KE https://m.edsoo.ru/cffcb7e5
53 HaxosxaeHre HanOoJIbIIero ¥ HAMMEHBIIIETO bubnuorexa [IOK
3HaueHUs! PYHKIMH Ha OTPE3Ke https://m.edso0.ru/d9469916
54 HaxoxneHre HauboIbI1Iero 1 HAUMEHBIIIETO bubmuotexa [IOK
3Ha4YeHHS QYHKIIMU HA OTPE3KE https://m.edsoo.ru/ad15000e
55 Haxoxnenne HanOoJIBIIETO 1 HAMMEHBIIIETO bubmuorexa [IOK
3Ha4YeHUs1 (PYHKLIUHU HAa OTPE3Ke https://m.edsoo.ru/86adcbfd
[IpumeHeHre Mpou3BOAHOM JIJIs1 HAXOKIEHUS
HaWJIy4lIero PeIeHHs B IPUKIaIHBIX
56 3a;[a:$<, VTS I())npeneneHHs? cxopicm bubmmorexa [OK
HpoILecca, 3aaHHOr0 hOpMYIOi H1H https://m.edso0o.ru/13205d80
rpaduKom
57 Konrtponsnas padora no teme "[IponsBoanasi. bubnnoreka [IOK
[Ipumenenue npou3BogHON" https://m.edsoo.ru/f8ed5f99
58 [TepBooOpasnas. Tabmuiia mepBooOpa3HBIX Etlffs?;;?:;{siggz777edf8
59 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX E;ffg;if;;ggi()d 697b
60 WuTerpan, reoMmerpuueckuil U Gpu3nYeCcKuit bubnmnoreka [JOK
CMBICJI HHTETpaJIa https://m.edsoo.ru/391272¢9
61 WuTerpai, reoMeTpuuecKuil 1 (pu3nYecKui bub6nmorexa [IOK

CMBICJI HHTCI'pajia

https://m.edsoo.ru/d359fb5f




2 WuTerpan, reoMeTpuueckuil 1 (pu3nyecKui bubnnorexa [IOK
CMBICJI HHTETpaia https://m.edsoo.ru/07eb464b

63 Beruncnenue wHTErpana no Gopmyie bubnnoreka [JOK
Herotona—Jleitoauma https://m.edsoo.ru/b9b225¢3

64 Brruncnenue uaTerpana no gopmyie bubnuorexa [IOK
Herorona—Jleitbauna https://m.edsoo.ru/b800deb4

65 Brruncnenue uaTErpana mo gopmyie bubnnoreka [JOK
Herorona—Jleiibauma https://m.edsoo.ru/fSeed075

66 Brruncnenue uaTerpana no gopmyne bubmuotexa [IOK
Herorona—Jleitbanna https://m.edsoo.ru/41da431a

67 CucreMbl TUHENHBIX YpaBHEHUN bubamorexa [OK

https://m.edsoo.ru/b648235a

68 CucreMbl TMHENHBIX YpaBHEHUN bubmmorexa [IOK

https://m.edsoo.ru/5ab83864

69 Pewrenne npukiagHeIX 3a/1a4 ¢ TOMOLIBIO bubnmoreka [JOK
CHUCTEMBI JINHEWHBIX YPaBHEHHUN https://m.edsoo.ru/a4d65eeS

70 Pemenne npukiiaqHeIxX 3a/1a4 ¢ IIOMOIIBIO bubnnorexa [IOK
CUCTEMBI JINHEWHBIX YPAaBHEHUN https://m.edsoo.ru/aa5962el
CuctemMbl 1 COBOKYITHOCTH LIETIBIX,

71 paloHaIbHBIX, HPPALUOHAIIBHBIX, bubnumorexa LIOK
MOKa3aTeIbHBIX, JIOTAapH(PMUIECKIX https://m.edso0.ru/48190472
YPaBHEHUH U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJIBIX,

7 palroOHAIBHBIX, UPPALMOHAIbHBIX, bubnmnoreka [JOK
[IOKa3aTeIbHbBIX, JOrapu(PMUUECKUX https://m.edsoo.ru/2dbd3859
YPAaBHEHUI U HEPABEHCTB

73 CuctemMbl U COBOKYITHOCTH LIETIBIX, bubnmoreka [JOK

palOHAJIBbHBIX, UppallMOHAIbHBIX,

https://m.edsoo.ru/7ab8d17e




MOKa3aTeIbHBIX, JOrapuPMHUUECKUX
ypaBHEHUI U HEPABEHCTB

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UppAllUOHAJIBbHBIX,

bu6nmmoreka [IOK

74 MOKa3aTeNIbHBIX, JOTapUPMUUECKIX https://m.edsoo.ru/81cccfe9
YPaBHEHUI 1 HEPaBEHCTB
75 Hcnonp3zoBanue rpadukoB GyHKIUN 1715 bubnmorexa [IOK
peleHuss ypaBHEHUM U CUCTEM https://m.edsoo.ru/039949bf
76 Hcnonb3oBanue rpadukoB GyHKUIUN 17151 bubnnoreka [IOK
pellIeHNs] ypaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHnue ypaBHEHUM, CUCTEM U
77 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHUX bubnmorexa [IOK
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTeil HayKu https://m.edsoo.ru/ca878deb
U pealIbHOU KU3HU
3 Kontponbhas padota o teme "UHTETpan u bubnmnoreka [JOK
ero npuMeHeHus. Cuctemsl ypaBHeHUI" https://m.edsoo.ru/471c735b
79 HatypanbHble U 1ienble 4nciia B 3a7a4ax u3 bubnnoreka [IOK
peanbHOM KU3HU https://m.edsoo.ru/3cee1327
20 HatypanbeHble u 11en1ble ynciia B 3a7a4ax u3 bubnmoreka [JOK
peaIbHOM KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble u nienble yucna B 3aja4ax 13 bub6mmorexa [IOK
peaJIbHOM JKU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy AETMMOCTH LEIbIX YUCE Bubmorexa IIOK
https://m.edsoo.ru/51696a67
83 [Ipu3Haku AEIUMOCTH LETBIX YUCET bubmmorexa [IOK
https://m.edsoo.ru/fab81cOe
84 [Ipu3HaKy AETMMOCTH LEIbIX YUCEI bubmmorexa [OK

https://m.edsoo.ru/ef2c6e43




85 [ToBTOpenue, 06001IeHNE, CCTeMAaTH3alIUs bu6mmoreka [IOK
3HAHUU. YpaBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpeHmEe, 00001IEHNE, CHCTEMATU3AIUS bu6nuorexa [IOK
3HAHUW. YpaBHEHHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenwue, 06001IeHNE, CHCTEeMaTU3aLUs bubnuorexa [IOK
3HAHUU. YpaBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIINS bu6nuoreka [IOK
3HAHUW. YpaBHEHHUS https://m.edsoo.ru/1bf2{b98
[ToBTOpenue, 06001IeHNE, CCTeMaTH3alIUs bu6mmoreka [IOK
89 -
3HAHUU. YpaBHEHUS https://m.edsoo.ru/9c44cbea
90 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS bu6nuorexa [IOK
3HaHUU. YpaBHEHUS https://m.edsoo.ru/337aad59
91 IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS bubnnoreka [IOK
3HaHui. HepaBeHnctBa https://m.edsoo.ru/a86014e1
[ToBTOpEeHme, 06001IEHNE, CUCTEMATU3ATIHS bu6nuoreka [IOK
92 -
3HaHuii. HepaBeHnctBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenue, 06001IeHNE, CCTeMAaTH3alIUs bu6mmoreka [IOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/19304aba
04 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3ATIHS bu6nuorexa LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aLUs bu6mmoreka [IOK
95 N .
3HaHu#. CUCTEMBbl ypaBHEHHUI https://m.edsoo.ru/a20b8a4c
[ToBTOpenue, 006061IeHNE, CCTEeMaTH3aLuUs bubnmnoreka [JOK
96 N .
3HaHUU. CHucTeMBbl ypaBHEHUIN https://m.edsoo.ru/a012476d
97 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIUs bubmnorexa [JOK
3HaHui. yHKIIUH https://m.edsoo0.ru/d620c191
08 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS bu6nuorexa [IOK

3HaHui. OyHKUIKH

https://m.edsoo.ru/7017196f




bubmuorexa [IOK

99 HTorosast KOHTpOJIbHas paboTa 1 https://m.edsoo.ru/513c9889
bu6mmoreka [IOK
1 )4 1
00 TOTOBasi KOHTPOJIbHAs paboTa hitps://m.edsoo. /2276973
O06o061ienne, cucTeMaTu3anus 3HaHUK 3a Kype
101 anreOpsl ¥ Hayal MaTEMAaTHYECKOTO aHaIn3a 1 bubmorera [IOK
P https://m.edsoo.ru/3330f7ef
10-11 xmaccoB
O06o06menne, cucTeMaTu3anus 3HAaHUN 32 Kype
bubmuorexa [IOK
102 anreOphl U HAYall MATEMATHYECKOTO aHATN3a 1
https://m.edsoo.ru/cead345e
10-11 xmaccoB
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

11 KJIIACC
Kon "
IIpoBepsiemMble MpeaMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeILHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yabTara
1 Yucna v BBIYUCICHHS
OnepupoBaTh MOHATHAMHU: HAaTypaJbHOE, ILIEJI0€ YHUCIIO; HCIOJIb30BaTh
1.1 MIPU3HAKUA JEIMMOCTH ILIEJIBIX YHUCEJ, PA3jIOKEHHE YUCiIa Ha IPOCThIE
MHOKUTENH JUIsl pELIEHMs 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh  MOHATUSAMU: JorapudM  Yucia, JECATHYHBIE U
' HaTypaJibHbIE JOorapu(mbl
2 YpaBHEHHsI 1 HEpABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU JUId NPeoOpa3oBaHUs BBIPAKEHUH,
2.1 OIEpUPOBATh MOHATUSMM: MOKA3aTEIIbHOE ypaBHEHHUE M HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BbinonHATe npeoOpa3oBaHus BBIPAXKEHUH, COAEPXKAIIMX JIOrapu(MBL;
2.2 OIIEpPUPOBATH MOHATHIMMU: JOrapUPMHUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JIOTapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTe peniennst npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CUCTEMa JIMHEHMHBIX YpaBHEHHH u €€
24 pelIeHNe; MCI0JIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHMH JUIsl peIIeHUS
MPaKTUYECKHX 3a]a4
55 Haxomute  pemeHuMs  OpOCTEHINIMX  CHUCTEM M COBOKYIIHOCTEH
. palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajibHble CHUTYallMM Ha S3bIKe aireOpbl, COCTABIATH
Y BBIPAJKECHUSI, YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBUIO 3aJayH,
' UCCJIEIOBATh IOCTPOEHHbIE MOJEIM C UCIHOJIb30BAaHUEM ammapara
anreOpsl
3 OyHKIMU U TpaduKH
3.1 OnepupoBaTb MNOHATUAMU: IEpUOANWYECKAass (QYHKLUS, HPOMENKYTKU




MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (DyHKIMH, HAUOOJbIIEEe
HAMMCHBIIICC 3HAUYCHUA q)YHKIII/II/I Ha MPOMCEIKYTKE, MCIIOJIB30BATh UX JJIA

uccie1oBaHusl (PYHKIUH, 3aJaHHOM IrpaduKkoM

OnepupoBaTh MOHATUSIMHU: TPAPUKH ITOKA3aTEIbHON, JIOTapUPMUUIECKON 1

3.2 TPUTOHOMETPUYECKUX (YHKIMH; H300pakaTh WX Ha KOOPAMHATHOM
IJIOCKOCTH M MCIIOJIB30BATH IS PEIICHUs] YPABHEHUN U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHON TMJIOCKOCTH TpaduKH JTHHEHHBIX
3.3 YpaBHEHUH M HCHOJB30BATh MX JJISI PEUICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUI
34 UcnonwszoBath Tpaduku (QyHKUIUN A7 HUCCIENOBAHMS IPOLECCOB U
' 3aBUCUMOCTEHN U3 IPYruX y4eOHBIX TUCLUUIUIMH
4 Hauana maTeMaTnueckoro aHaiansa
OnepupoBaTh MOHITHSIMH: HENpepbIBHAS (YHKIMS, POU3BOIHAS
4.1 (YHKIIUM; WCIIOJIb30BaTh TEOMETPUYCCKUN U (PU3UYECKUH CMBICIT
MPOU3BOHOM JIJIsl peIIeHUs 3aa4
4o HaxoauTh mpou3BOJIHBIE  AJIEMEHTAPHBIX  (DYHKUWN, BBIYUCIATH
. MPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO () yHKIIHIA
Hcnonp3oBaTh TPOM3ZBOAHYIO ISl HCCIEAOBaHUS  (YHKIIMA  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTAaThl HCCIEIOBAHUS K
[IOCTPOECHUIO TpapuKOB
44 Hcrnonb3oBaTh MPOU3BOAHYIO JJISI HAXOXKICHUS HAWITYYIIIETO PEIICHUS B
' MPUKJIATHBIX, B TOM YUCJIE COLIMAIbHO-DKOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHSATUSMHU: T[EPBOOOpa3Hasi W HUHTErpaji; IOHUMATh
. reOMEeTPUYECKUN U (PU3HUECKUI CMBICT UHTETpajia
16 Haxogute mepBooOpaszHble DJIEMEHTApHBIX (YHKIHHA, BBIYUCISATH
' uHTerpai mo ¢popmyie Herotona — Jleriouura
e Pewate npukiagHeie 3a7auu, B TOM YUCIE COLMAIBHO-DKOHOMHYECKOTO

1 PU3UYECKOTO XapaKTepa, CPpeJICTBAMHI MaTEMAaTUIECKOTO aHaJI3a




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 HatypanbeHble u niensie yncina. [Ipu3Haku eNMMOCTH HEbIX YUCET
1.2 Crenens ¢ pallMoOHAIBHBIM MOKa3aTeaeM. CBOMCTBA CTETICHH
1.3 Jlorapudm uucna. JlecssTuyHble U HATYpaIbHbIE JOTapUpMBbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAKEHUH, COACPIKALIUX JTOTapU(MBI
55 [IpeoOpa3oBanue BbIpaXeHH, COIEepPKAIIMX CTENEHH C PAllMOHATIBLHBIM
' [IOKa3aTeseM
23 [Ipumeps TPUTOHOMETPUUECKUX HEPABEHCTB
24 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS U HEPAaBEHCTBA
Y CucreMpl JHMHEWHBIX YypaBHEHMH. PemnieHne NpUKIagHBIX 3aAad C IHOMOUIbIO
' CHUCTEMBI JINHENHBIX YPaBHEHUM
2.7 Cuctembl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUI 1 HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMATHYECKUX 3a7a4
' W 3a]1a4 U3 pa3IyHbIX 00JacTel HayKHu U peasibHOM KU3HU
3 OyHKIMK ¥ rpaduKu
Oynkus. Ilepuognueckue ¢yHkuuu. I[IpomMexyTkM MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl 1 MUHUMYMBI (yHknuu. HawmOonbiiee W HauMEHBINEE 3HAYCHHE
(GyHKLIMU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazaTenpHas u orapumMudeckas PyHKIIMH, ©X CBOWCTBA U T'PpapUKH
34 Hcnonp3oBanue rpadukoB PyHKIUH I pEIICHUsT YPABHEHUHN W THHEHHBIX CHCTEM
Ucnonp3oBanne rpadukoB  (QyHKIMI IS HWCCIEOOBAHUS  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpBIE€ BO3HUKAIOT NPHU PELIEHUM 3alad U3 JPYIHX Y4deOHBIX
IIPEAMETOB U PEAILHOM KU3HU
4 Hauvana maTemaTHueckoro aHaausa
4.1 HenpepsbiBable pyHKIMN. MeTOa HHTEPBAIOB /AJIS PEIICHUs] HEPaBEHCTB




4.2 [TpousBoanas ¢pynkumu. ['eomeTprueckuii 1 GU3NUECKUI CMBICT TPOU3BOTHOM
43 [MpousBogHble 31eMeHTapHBIX (yHKIHMA. DOpMYIBl HAXOXKIEHUS IPOU3BOITHON
' CYMMBI, IPOU3BENICHUS U YaCTHOTO (DYHKIIUH
[lpumeHeHHe TPOM3BOAHON K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 sKCTpeMyMbl. HaxosxaeHne HauboNbIIero ¥ HaMMEHBIIEro 3HaueHUs: QYHKIMK Ha
OTpe3Ke
[IpumeHeHre Npon3BOIHON [JIsl HAXOXKACHHS HAUTYy4YlIero pPeleHusl B MPUKIIAIHbBIX
4.5 3a/1auax, U1 OMNpPEACNICHHs CKOPOCTH TIpoliecca, 3agaHHOTO (HOpPMYJIOH WIH
rpagukoM
4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HBIX
47 WuTerpan, ero reomerpuueckuil U pusnueckuil cmpici. Beranciaenue naTerpana no

dbopmyne Hetorona — JleliOauma




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOI OBPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnagenne meTomamMu J0Ka3aTeNbCTB, ANTOPUTMAMM pEIICHUS 3a]ad;
yMeHue (opMynHpoBaTh U OINEPUPOBATH TMOHATUSMU: OIpeAesiCHuE,
akcuoma, Teopema, CJIEeACTBHE, CBOMCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSThH UX; YMEHUE GOPMYINPOBATH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOIUTH HMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKIEHUS TP PpELIEHUM 3ajad,
OLICHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCYKICHHUM;  yMeHue
OIIEpUPOBATh MOHATHAMH: MHOXKECTBO, MOJMHOXKECTBO, ONEpPALMU HaJ
MHO)KECTBAMHU; YMEHHME MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui ONMCaHUsl peabHbIX MPOLIECCOB U SIBJICHUN U IIPU PELIEHUU
3aJa4, B TOM 4YHCIE M3 JpYrux Yy4eOHbIX NPEIMETOB; YMEHHE
OINepUpOBaTh MOHATHAMM: rpad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh M OIUCBHIBaTh TIpadbl pPa3INYHBIMU

crocobamu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMHU: HATYpaabHOE YUCIO, LIEJIOE YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJIbHOM CTENEHH, CTENEHb
C palMOHAJIbHBIM  IIOKa3aTelIeM, CTENeHb C  JAEMCTBUTEIbHBIM
nokaszateneMm, JorapupM 4YHCIa, CHHYC, KOCHHYC M  TaHICHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK II0 MOAYJIO, PAaLMOHAIBHOE YHCIIO,
UPpAalMOHAIIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
palMOHAIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
IPU3HAKKU JI€IMMOCTH, HAaUMEHbIIMM OOIIMH JenuTeNb U HauMeHblIee
of1iee KpaTHoe, adropuT™ EBKiMaa mpu perieHnu 3a1ad; 3HaKOMCTBO €
pa3MYHBIMM  TO3ULUOHHBIMM  CHUCTEMaMH  CUUCIIEHUS;  yMEHHE
BBITIOJHATh BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, mpeodpa3oBaHusl IPOOHO-pAlMOHATBHBIX

BBIPDA)KCHUI; YMEHHE ONEPUPOBATh MOHATUSAMHU: IOCIEI0BATEIbHOCTD,




apupmeTHuecKas porpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEYHO yOBIBAIOINAs TEOMETPUYECKas IPOTPECCHs; yMEHHE
3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
dbopmMyn; yMEHHE OINEpUPOBaTH MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJIb U ApI'YMEHT KOMILJIEKCHOTO
yrucna, (¢opmMa 3amMcH  KOMIUIEKCHBIX 4ucen  (reoMerpuyeckas,
TpUTOHOMETpUYecKass W  anreOpauyeckas); yMeTb INPOU3BOAMTH
apupMeTHUecKue IeHCTBUS C KOMIUIEKCHBIMH YHWCJIaMH; TPUBOIUTH
IPUMEpbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
NOHATHAMM: MaTpuma 2x2 u  3X3, OIpeaeauTeNb  MaTpHILBI,

FGOMGTPI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IMOHATHAMU: PalMOHAIbHBIE, MPPALMOHAIBHBIC,
MOKa3aTebHble, CTENEHHbIE, JIOrapu(MUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMBbl, YMEHHE ONEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHKE, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTH
YPaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE pellaTh YpaBHEHMS,
HEPABEHCTBA U CHCTEMBbI C IOMOILIBIO Pa3IMYHBIX MPUEMOB; pEIIATH
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C TapaMeTpoOM; IPHUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI I PEIICHUS MAaTeMaTU4YEeCKUX

3ala4q U 3a1a4 U3 pa3JINIHbIX obOmacreit HAYyKHU U peaanoﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (YHKIMH,
HNEPUOJNYHOCTh (DYHKIMHM, OrpPaHMYCHHOCTh (YHKLMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIUH, HauOOJIbllIee U HAaUMEHbIlIee 3HAUCHUS
(hyHKIMM Ha POMEXKYTKE, HEMIPEPhIBHAS (DYHKIIHS, aCUMIITOTHI Tpaduka
(GyHKIMM, TIepBas U BTOPasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUYECKUN U
¢u3nyeckuid CMbBICIT MPOU3BOJHOW, MEepBOOOpa3Hasi, OIpeaAeaEHHbIN
MHTETPaj; YMEHHE HaXOJIUTh ACUMNOTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IIPOU3BEACHMS, YAcCTHOIO U
KOMIO3ULMHN (YHKIWH, HAXOOUTHh YpaBHEHHE KacaTelIbHOH K rpaduky
(GyHKLIMU; yMEHUE HAXOJUTh IMPOU3BOAHBIE 3JIEMEHTAapHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MPOM3BOJHYIO JUIsL HCCIENOBaHUS (DYyHKIIMIA,
HaXO/JUTh HauOOJbIIME M HAUMEHbIIME 3HA4YeHUs (YHKLUUH; CTPOUTH
rpa)uKi MHOTOWIEHOB C HCIOJb30BAHUEM ammapaTa MaTeMaTHYeCKOro
aHamu3a; TNPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHS HaWIydIIero

pPEeICHHA B IMPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX H




(bU3UYECKUX 3a/1auax; HaXOIUTh TUIOMAAN U 00bEMBI (PUTYD C TOMOIIIBIO
HHTCrpajia; MnmpuBOAUTL NPUMCPbBI MATEMATUYCCKOIO MOACIIMPOBAHUA C

noMoIbio audepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKUIUH, OOpaTHas
GbyHKUIMS, KOMIO3UIMS (DYHKIUH, TUHEWHas (yHKUMs, KBaJpaTHUHAS
¢byHKLWS, panyoHagbHas byHKIHA, CTETIEHHAs byHKIM,
TpPUTOHOMETpUYEeCKHEe  (QYyHKIMHM, OOpaTHble TPUTOHOMETPUYECKHUE
GbyHKUMHU, TOKa3aTenabHas M Jorapudmuyeckas (GYHKLUU; YyMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKLUH, BBIIOIHATH HpeoOpa3zoBaHUs
rpa¢uKoB (GYHKLUH, UCTIOJIB30BaTh IPAGUKH 115 U3YUEHHS IPOLIECCOB U
3aBUCUMOCTEH, NpU peIleHUH 3a7ad U3 APYruX y4eOHBIX HMPEIMETOB U
3aJa4 U3 peallbHOW JKU3HHU; BhIpaKaTh (POPMYIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; UCIIONB30BaTh CBOMCTBA W TpaduKu QYHKIOHHA IS
peleHusl ypaBHEHHIA, HEPABEHCTB M 3aJ1a4 ¢ IapaMeTpaMu; n300pakaTh
Ha KOOpPJAMHATHOM IUIOCKOCTM MHOJXKECTBA PpEIICHWM ypaBHECHH,

HCPABCHCTB U UX CUCTEM

VYmenue peimiaTth TCKCTOBBIC 3aJa4dd PA3HbIX TUIIOB (B TOM 4YHUCJIC Ha
MPOUCHTHI, AOJIU U YaCTH, Ha IBUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
yCJyr, HaJIOT'u, 3ala4d U3 obnactu YIIpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbBI 11O YCJIOBHUIO 3aJa4dH, HUCCICAOBATL IIOJIYUCHHOC PCHICHHUC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB;, YMCHHC MOICIINPOBATDH
pC€albHBIC CUTyallMM Ha A3BIKC MAaTCMATUKH;, COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MW HMX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAaTh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BaHUEM allllapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHIMH: CPEIHEE apuPMETHIECKOE, MeTuaHa,
HauOoJbIllce W  HAUMEHBIIEC 3HAUCHHWS, pa3Max, JHUCIEPCHs,
CTaHJapTHOE OTKIOHEHHWE YHCIOBOrO HabOpa; yMEHHE W3BIEKAaTh,
HMHTEPIPETHPOBaTh WH(GOPMAIIMIO, MPEACTABICHHYI0 B TalOmuiax, Ha
auarpammax, rpadukax, OTpajkarollyl0 CBOWCTBA PealbHBIX MPOIIECCOB U
SIBJICHUH; TIPEACTaBIATh HH()OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIEeIOBaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX  CPEICTB; TrpaduuecKu
UCCJEeIOBaTh COBMECTHbIE HAOMIOACHHS C TMOMOINBIO JHarpaMm

pacceuBaHus U JUHEUHOW pPErpeccun




YMeHue onepupoBaTh MOHATHSAMH: CIYYaWHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOSATHOCTH CIIy4alHOTO COOBITHS; YMCHHE BBIYHCIATH
BEPOSTHOCTh C WCIIOJIb30BAaHUEM TpaUIeCKHX METO/OB; MPHUMEHSThH
(GOpMyYIBI CIIOKEHHUSI ¥ YMHOXEHHS BEPOSTHOCTEH, (HopMyiTy MOTHOU
BEpOSATHOCTH, (popmyny bepHym, komOuHATOpPHBIE (GaKTHl U (HOPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
NOHATUSIMHU: ClIydaiiHas BeJIMYHMHA, pacHpeliefieHHe BEpOsTHOCTEH,
MaTeMaTH4YeCKOe OXHMJaHHe, AMCIEPCHUs M CTAaHAAPTHOE OTKJIOHEHHE
CIyYallHOH  BENMYMHBI, (QYHKIUU PACIPEICICHUS W  IUIOTHOCTH
PaBHOMEPHOT'0, TOKa3aTeNbHOTO W HOPMAJBHOTO  paclpelelieHuil;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX DPACHPEICIICHUN IS
peleHus 3a/a4; 3HAaKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCET,
METOJbl BBIOOPOYHBIX HCCIICOBAHUH; yYMEHHE MPHBOAHUTH MPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHHUSX; YMEHHUE OTIEPUPOBATH MOHATHIMHU: COUYCTaHHE, IIEPECTaHOBKA,
YHCIIO0 COYETaHWd, YHCIO TepecTaHoBOK; OwHOM HploTOHA; ymeHwme
MPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHUS IS PEIICHHUS 3a/1a4;
OLICHUBATD BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘-ICHHLIfI pe3yiabTaTt

YMeHue onepupoBaTh IMOHATUAMU: TO4YKa, IMpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJA, IUIOCKUH  yroil,
JNBYTPAHHBI yTOJd, TPEXTPAaHHBIA YIOJ, CKPELIMBAIOIIMECS MpPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYJISAPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXIy MPSMBIMHU, YTrOJI MEXIY HPSIMOM M INIOCKOCTBIO, YTOJd MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSTHUE MEXKIY
MPSAIMBIMH, PACCTOSIHUE MEKIY IUIOCKOCTAMH; YMEHUE UCIIOJIb30BATh MPH
pelIeHNny 3aJlay U3ydeHHblE (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU IIPAKTUYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOIMIAIL (GUTYphl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOI'OI'pAaHHHKA,
KyO, mapajuienenumnesa, npusMa, nupamuiaa, Qurypa u MOBEPXHOCTb
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTH THUPAMUJBI, MPU3MBIL, KOHYycCa, IIMHIpA, 00BEM KyOda,

MPSIMOYTOJIBHOTO MapajieNienumnea, MUpaMuabl, MpU3Mbl, LHWIMHIpPA,




KOHycCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CECUYCHUs KOHyca M LWIMHIPA,
MapajulelIbHbIE OCH WM OCHOBAaHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTD,
Kacawomasica cdepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHUKA, U300paxaTb MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpALEHUs, UX CEYECHMs], B TOM YHCJIE C IIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHUE NMPUMEHATh CBOWCTBA F€OMETPUUYECKUX (UTYP, CAMOCTOSTENEHO
(GbopMyIHpOBATH ONMPEACICHUS U3Yy4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3bI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
olpoBepraTb MX; YMEHHE IpPOBOIUTH Kiaccudukauuoo ¢uryp mno
pa3MYHBIM TPU3HAKaM, BBIIIOJHATH HEOOXOIUMBIE JOMOJHUTEIbHbIE

IIOCTPOCHUA
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VYMeHue omnepupoBaTh IMOHATHAMHU: JBW)KEHHE B IPOCTPAHCTBE,
napaijiesibHbI EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHMe I10100UsI, MOAO0OHBIE (UIYpHl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, APXUTCKTYPEC; HCIIOJIb30BATh TI'COMCTPUUCCKHUEC OTHOIICHHA
Inpu pemicHUMU 3aAa4;, HaXOAWUTb TI'COMCTPHYCCKUC BCIMYMHBI (I[JII/IHa,
yroj, IUIOIAAb, OOBEM) NpU pELICHUM 3a1ad M3 JPYruxX YueOHbIX
MIPEIMETOB U U3 PEaJbHON )KM3HU; YMEHUE BBIUUCIISITH T€OMETPHUUECKHE
BEJIMYMHBI (AJIMHA, Yroji, IUIOAaAb, OO0BEM, IJIOLIA[b MOBEPXHOCTH),
UCHOJb3ys H3Yy4eHHBbIE (DOPMYNIBl M METOABI, B TOM YHUCIE: IUIOLIAMb
MOBEPXHOCTU MHUPAMHUIBI, PU3MBI, KOHYCA, LWINHIPA, TUIOMAb ChepHl;
00bEM Ky0a, NMpSIMOYTOJILHOTO MapajieNenumnena, TUpaMyuIbl, MPU3MBL,
LWINHIpPA, KOHYCa, Ilapa; YMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB

MOJI00HBIX (hUTYp
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VYMmenue OIICPHUPOBATH MMOHATHUAMU: MIPSAMOYTOJIbHAd CUCTEMa KOOPAHUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3I0KEHUE BEKTOpa 1o Oa3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IPOM3BEACHUE, YOl MEKIY
BCKTOpaMH; YMCHHC HCII0JIb30BAThH BeKTOpHBIﬁ u KOOpI[HHaTHBIﬁ METOL
JUIS  pEIICHUss TEeOMETPUYECKMX 3a7ad W 3ajad JAPYyrux yueOHbIX

npeaAMETOB
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YMmenue BbIOUpaTh TOAXOMAIIMM METOA IS peUIeHHs 3aJauu;
MMOHUMAHHWE 3HAYMMOCTH MAaTEeMaTUKH B W3YYCHUH TMPUPOJHBIX H
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE pacrlo3HaBaTh

IPOABJICHUC 3aKOHOB MAaTEMATUKNW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTHYECKOU HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
- Panmonanenbie  unciaa. OOBIKHOBEHHBIE W JECATHYHBIC JpOOM, TPOIEHTHI,
' OEeCKOHEUHBIE TEPUOANYECKHE APOOH
13 ApupmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEeHU
s CuHyCc, KOCMHYC M TaHI€HC 4YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYMCICHUS, IPaBUJIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUN
1.8 [Ipeobpa3zoBaHue BbIpaXKEeHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 Henble u 1poOGHO-pallMOHANbHBIE YpaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUSA
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpABEHCTBA
2.7 [TokazaTenbHbIC U TOorapuMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuiia cucTeMbl TMHEWHBIX ypaBHEHUN. OnpenennuTens MaTpHUIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIEe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
30 [IpomMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIIHUU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [locnenoBatenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEN
3.8 ApudpmeTrueckas 1 reoMeTpudeckas nporpeccun. @opmyrna CI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMBbl. HaxoxneHne HauOONbIIET0 M HAaUMEHBIIET0 3HaYeHHs (YHKIUN Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ NOBEPXHOCTH BPALLECHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YYHEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTHUYEeCKOro aHallu3a, TeOMETPHUSL.
AnreOpa u Hauana maTemaTuaeckoro aHanuza. 10-11 kmacc. Anumos 11LA.,

Konsirun FO.M., TkaueBa M.B. u ap. AxkuuonepHoe o0iiectBo «M31aTeabCcTBO

«[Ipocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. AnreGpa u HaYaJla MaTeMaTHYECKOro aHaIn3a. J[uaaKTHIecKue MaTepHalbl.
[ITa6yaua M.U., TkaueBa M.B. u apyrue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

1. bubnuoreka LIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

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

5. https://4ege.ru/gia-matematika/
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