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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHUS W HEMPEPBIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJiee 3HAYMMBIX B IIpOrpaMMe CTapIiiei IIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHBI,
OH o0OecreynBaeT WHCTPYMEHTAIBbHYIO 0a3zy /ISl M3yYeHMs] BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JOTUUECKOE U aOCTPaKTHOE
MBIIIUVICHUE YYaIlluXcs Ha YpPOBHE, HEOOXOAUMOM JJIsI OCBOSHHS KYpPCOB
UH(GOPMATHUKH, 00IIIECTBO3HAHUS, UICTOPUHU, CIIOBECHOCTH. B paMkax gaHHOro Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyTHUpyET CBOU JOCTHXKCHHUSI B MAaTeMaTUUECKOM opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHAMH (U3UKH, XUMHH, OHOJOTWH, TOHUMAHHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU U JIOTHUYECKH CTPOTMMHM MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaJIOTHI0, POPMUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B x0/1€ n3ydeHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE YydYaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEeH peajbHBIX CUTYallMid W WHTEPIPETAIUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpHUpOJE, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTHIECKUMU OTKPBITUSIMHU M X aBTOPAMH.

Kypc obnagaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcsl Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK W uepe3 crnenuduxky ydeOHOU AesTeIbHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHOBe MeToMKN 00ydeHus anredpe u HauajaM MaTeMaTH4YeCKOro aHaIn3a
JIEKUT IEATETbHOCTHBIA MPUHIUI OO y4YEHHUS.

CrtpykTypa Kypca «Anredpa v Hauyajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIBHO-METOAUYECKUE JIMHUUA: «YHClIa U BBIUUCIICHUAY,
«DyHKIMM U TpapuKn», «Y paBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHain3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE
JUHUM W3Yy4yaloTCsd Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHusi B CTapllel IIKoJe,
€CTECTBEHHO JTOMOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMA TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe couepKaHHE€  HECKOJIbKMX  MaTeMaTUYeCKUX JUCUUIUIMH:  anrelpa,
TPUTOHOMETPHS, MAaTEMaTUUYECKUI aHaIU3, TEOPUSI MHOXKECTB U Jip. [lo Mepe Toro
KaK ydaniuecsi OBJaJeBaloT BcE€ Oojiee MMPOKUM MaTEMaTHYECKUM ammapaToMm, y
HUX TIOCNE[0BaTeIbHO (OpPMUPYETCS M COBEPIIEHCTBYETCS YMEHHUE CTPOUTh
MaTEMAaTHUYECKYIO0 MOJIENb PEATBHON CUTYyalluH, IPUMEHATh 3HAHUS, TIOJy4YCHHbBIC B
Kypce «Anrebpa W Hauyaja MaTeMaTUYECKOro aHaiu3a», JUIsl pElICHHS
CaMOCTOSATETILHO  COPMYJIIMPOBAHHOM MaTeMaTHMYecKOW 3ajJadd, a 3aTeMm
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YIIbTaT.

CopeprxarenbHO-MeTOANYECKasT JIMHUSA «YMCiIa M BBIYKMCICHUS 3aBEpIIACT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIKoje. B crapmieil mkone ocoboe BHUMaHHUE yJIemsieTcs
(OPMUPOBAHUIO TPOYHBIX BBIUYUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ce0s
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3amUCH ACHCTBUTENBHOIO YHUCHA, YMEHHE
pAllMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynapTaT. OOydaromuecs MNOIY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YMCIIaMM, 3allMCAaHHBIMHU B CTaHIapTHOW (opme,
HCIIOJIb30BAHUA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaNU3yeTCs Ha HMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasielie MporpaMMbl
IPEeyCMOTPEHO PEIIeHHEe COOTBETCTBYIOLIMX 3a7ad. OOydaromuecs OBIAJEBaIOT
pPa3IMYHBIMUA METOJAMHU pPEUICHUs LENbIX, PalUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbIe yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GyHKIMI C TOMOIIBIO MPOU3BOAHON, PEHICHUM MPUKIAAHBIX 33Jad U 33734 Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeslbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBINIOJIHATE pacy€Tel MO (opMynaMm, MNpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
VUPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKe BBIPAKCHUU,



COJEpKAIINX CTENeHU W Jorapumbl. bmaromaps u3ydeHuio anreOpandeckoro
MaTepuaia IpOUCXOAUT NajbHEHIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIICHUST yJamuxcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX PACCYXKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PAaBEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ PpeKTuBHbIe
WHCTPYMEHTHI JUIS DELICHUS MPaKTHUYECKUX W €CTeCTBEHHO-HAYYHBIX 3ajad,
HaTJISTHO JEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpHO-MeTOqUYECKass JHHUA «DYHKIMH © TpaQuUKA» TECHO
HeperuieTaeTcs ¢ APYruMU JTHHASIMHA Kypca, TTOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aéT
MIOCJIeIOBATEIFHOCTh U3YUCHHS MaTepuana. M3yueHne CTeneHHOM, ToKa3aTeIbHOM,
Jorapu(MUYECKONR W TPUTOHOMETPUYECCKUX (YHKIIUHA, UX CBOWCTB M TpaduKOB,
UCTIOIh30BaHUE (YHKIMH JJIsl PEIICHUs 3a/1ad U3 IPYTHX y4eOHBIX MPEIMETOB H
peaslbHOM JKM3HM TECHO CBS3aHO KaK C MaTeMaTHYeCKHMM aHAJIM30M, TaK U C
pellieHneM YpaBHEHH W HepaBeHCTB. [Ipu 3ToM OoJibIlloe BHUMaHHUE YACSETCS
(GopMUPOBAHUIO YMEHUS BBIpAXKaTh (POPMYJIAMU 3aBUCHMOCTH MEXIY Pa3TUIHBIMH
BEJIMYMHAMH, WCCIIEJIOBATh TMOJYYCHHbIE (YHKIMH, CTPOUTH WX Tpaduku.
Matepuain 3Tol cofepKaTelbHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN 1 HABBIKOB,
TIO3BOJISTIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIIMYMHAMH B Pa3IMIHON (QopMme:
aHAJTUTUYECKOM, Tpaduyeckorl © clioBecHOW. Ero wusydeHue crnocoOCTBYeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIMH, UCTIOH30BAHUIO AaHAJIOTH.

ConepxarenpHas nuHusi «Hauama maTreMaTHyecKoro aHaiv3ay MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPHUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATH U
CTPOUTH Tpapuku GYHKIIMH, ONIPEACIISITE UX HAMOOJIBIITNE U HAUMEHBIIINE 3HAUCHMUS,
BBIUUCTISATh TUIOMIaAn (GUTYp U OOBEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOPECHHUS
nporieccoB. JlaHHas comep)kaTelnbHas JWUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUSI MATeMAaTHYEeCKUX MOJENed peambHBIX CHTYallud, HaXOXKICHUS
HAWJIY4IIeTO PEIICHHs] B MPUKIATHBIX, B TOM YHCIE COIUATBHO-IKOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
dbopMHUpOBaHUIO YMEHUH paCIlO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TEXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOpaXx.

ConeprkaTenpbHO-MeTOANYECKas TUHUS «MHOXKECTBa U JOTUKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB. | €OpeTHKO-MHOKECTBEHHbBIC
MPEICTABICHUS MTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHUKH W TIPEJIararoT
Hanbosee yHUBEPCAJIbHBIN S3bIK, OOBEAMHAIOMNN BCE pa3Aesibl MAaTEMaTUKH U €€
MPWIOKCHUH, OHU CBSI3BIBAIOT pa3HbICe MATEeMATHUYECKUE MUCIUIUIMHBI B €IUHOE



nenoe. IloaTroMy BaKHO AaTh BO3MOYKHOCTH IIKOJBHHMKY HMOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOM MAaTEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajsa MaTeMaTUYECKOrO aHajiu3a» HPHUCYTCTBYIOT
TAK)K€ OCHOBBI ~MAaTEMaTUYECKOIO  MOJCIHMPOBAHMS, KOTOpPBIE  IPU3BAHBI
c(hopMHpPOBATH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajiredpbl 1 MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETALNHN MTOTYyUYECHHBIX PE3yIbTaTOB. Takne 3a1aHus BIUIETEHBI B KAXKbIN U3
pa3ziesioB IpOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IIUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
ydyaliuecss pa3BUBAlOT HAOJIONATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIIAIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1u1aHe Ha M3y4YeHHE Kypca aareOpbl 1 Hauall MATEMaTUUECKOTO aHAJIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henelnto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa roaa ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
IpoOell U MPOLEHTOB ISl pElIeHUs] MPUKIAJAHBIX 3a/lady U3 Pa3Iu4HbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, ITPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHH.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

ApudpmeTrnyeckuii  KOpeHb  HaTypajlbHOM  crteneHu. JleiictBusi ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Merton
MHTEPBAJIOB.

Pemenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUN.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEUICHUIO MATEMAaTUYECKHUX 3a]a4 U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHuss ¥ MHOKECTBO 3HaueHui (pyHkmwmu. Hymu QyHKmn.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

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



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUYEeCKON
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/lad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKHUX
3a/1a4 M 337124 U3 pa3IMuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DyHKUNM U TPaPUKH

Oynukrus. [lepuonnueckne pyakunn. [I[poMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee W HaWMeHbIee 3HAYCHHE
(GYHKITMN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

[lokazarenbHas u orapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpagukoB QyHKUUH JUIsl PELICHUsS YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHHUS HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

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

[IpumeHeHue MpoU3BOJAHON K MCClEeNOBaHMIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
bopMyIoi uian rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHusl CIEAYIONUX JUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYpP, SBIICHHM,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COIMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHMKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUNUCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCIOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs ICTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaT€éMaTUYECKUM aCIIEeKTaM pa3jIM4YHbIX BUJOB UCKYCCTBaA.

Pu3nYeCcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHYeCKUEe 3HaHUS B
WHTEpEcax 370pOBOTo U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATAaHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryiisipHas Gu3nIecKasi aKTHBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JIESITEIbHOCTBIO.

TpynoBoe BOoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MNPUIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU PAKTUYECKUX 3a]]a4 MaTeMaTHUYE€CKOW HaIpaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWW JUIsl peuieHusl 3ajad B
00J1aCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCIICJICTBUH JJISI OKPY>KAIOIICH Cpe/Ibl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4eloBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YEeCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yJbTaThl OCBOEHUS MPOrpaMMbl YU4E€OHOTO MpeaMeTra
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eUcCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCs (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpYJcanwe2o  Mupa,  NpPpUMeHeHue  J02UYeCKUX,

uccie008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble lornueckne NeUCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYITHPOBATH
ONpeNeNicHUs]  MOHSTUH; yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KJ1Iaccu(uKauu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISTh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOT'O), BHICTPAUBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4eOHOUM 3adaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIIeHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )IefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GbopMyITHpOBaTh BOMPOCHL, (UKCHPYIONIUE IMPOTHBOPEUYHUE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEIIOJIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAINIO, IPEACTABIATH €€ B pa3lIUYHBIX (hopmax,
WUTIOCTPUPOBATh IpaPUUYECKH;

OLICHUBATH HaJIE)KHOCTh uHpopMalu o CaMOCTOSITEJIBHO
c(hOpMYyJIUPOBAHHBIM KPUTEPUSIM.



2)  Vuueepcanvnvlie  KOMMYHUKAmMueHbvle  Oelicmsus,  00ecnedusaom
chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

OO61enue:

e BOCIPHUHUMATH ¥ (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
U [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pCHHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ OOCYXKJEHUS 3a1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOI TEMBI,
pOOJIEMBI, pelIacMou 3a7a4u, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA TIOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYACTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jIUM4YMe M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopme GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHHWS  3aJlayd,  JKCIIEPUMEHTAa,
UCCIICIOBAHNS, TIPOEKTa; CAMOCTOSTEIIBHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAIUA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHUYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEUMYIIECTBA KOMaHIHOW U MHIANBUAYATLHOM
paboThI TMPHU peENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPTraHM3allMI0  COBMECTHOW  palboThI,
pacupenensTh BHABI paboOT, MOTOBApUBATHCSA, OOCYXIaTh MpOLECC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» M HHBIC); BBIIIOJHATH CBOIO 4YacTh pPabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCTBO CBOETO BKJaJa B OOMUNA MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

3) Ynusepcanvnoie pecynamuensie oeiicmeaus, obecneuusarom ¢hopmuposarue

CMBICTIOBBIX YCMAHOBOK U IHCUSHEHHBIX HABBLIKOS TUYHOCTU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
y4E€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pElIeHNs] MaTeMaTHIeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
OPUYMHBI JTOCTMKEHUS WIA HENOCTHKEHHUS PE3YNIbTATOB AECSATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOro aHaIu3a
Ha ypOBHE cpefHero o61iero oOpa3oBaHMs JOJKHO OOeCredrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh MPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHLHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJILHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHMUS.

BoinonHsATh npeoOpa3oBaHus 1ENbIX, PALMUOHAIBHBIX W UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA JJISI PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3iuyHbIX 00JIacTel HAYKU U peaIbHON KU3HHU.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUAMU: (PYHKIHUS, CIOCOOBI 3aaHusl (PYHKIUH, 00JacTbh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU (DYHKIIHMH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMNA 1715 pEelICHUs] ypaBHEHUH.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJad U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpaXXaTh (GOPMYIaMHU 3aBUCUMOCTH MEXIYy BETUYMHAMMU.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTHdecKkas u
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILEl F€OMETPUUECKOM pOrpeccun.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcrnosp30BaTh CBOMCTBA IOCIE0BATENBHOCTEW U IPOIPECCUM ISl PELLICHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMM.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEIICHUH 3a7a4 U3 IpYIUX YYEOHBIX ITPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0O€ YHCJIO; HCMO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHAJIBLHBIM MOKa3aTeJIEM.

OnepupoBaTh MOHATHUSAMU: JOTapudM YHCIA, ASCATHYHBIC M HATypalbHbBIC
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
OIIEPUPOBATh MOHATUAMM: IIOKA3aTEIBHOE YPaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUN, COAEp)KALUX JIOrapu(Msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHMHBIX YPAaBHEHUW U €€ PEIICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHnss NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBIISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHMIO 3aJayu,
MCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH DOKCTpemMyMa (yHKIHMH, HauOoJblIee WU
HauMEHbIIee 3HAYCHUS (QYHKIUU HAa TPOMEXKYTKE, HCIOIb30BATh UX JUIs
ucclieIoBaHus QyHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapupmuueckon M
TPUTOHOMETPUYECKUX (PYHKIMI; U300pakaTh X Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHNs YPAaBHECHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3zoBaTh rpaduku (QyHKUMH IS  HCCIEAOBAHUS MPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOIo aHaIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINHY;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JJISI PEIICHUS
3a7ay.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHH.

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

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4dIIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a9ax.

OnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpall; IMOHHUMATh
F€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTs mepBooOpa3HbIe 2JIEMEHTAPHBIX ()YHKIINN; BEIYUCIATH HHTETPAI 10
dbopmyne Herorona—JleitOnuma.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COINHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaundyecTBo 4acoB

KonTtpoibHbie
Bcero
padoTsI

IIpakTH4eckue
padoThI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

MHOk€eCcTBa pallHOHAIBHBIX U
JNEUCTBUTENLHBIX YHcel. PanmoHaibHbIe
YpaBHEHUS U HEPABEHCTBA

14 1

https://m.edsoo.ru/KYG7NZURY

Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM
[IOKAa3aTeIeM

https://m.edsoo.ru/ESM1F56M3

Apudmernyeckuil KOpeHb N—OW CTETEHH.
HppanmonanbHble ypaBHEHHS U
HEPABCHCTBA

18 1

https://m.edsoo.ru/W2CV80370

DopMyJibl
TpUTroHOMETpUH. TpUrOHOMETPUYECKUE
ypaBHEHUS

22 1

https://m.edsoo.ru/ WNOES6GMP

HOCJ’ICI[OB&TCJ'IBHO CTH U IPOIrpeECCUuun

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

6

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUH

https://m.edsoo.ru/SEBER9VKS5S

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68 4




11 KVIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
Iloxa3arenpHa .
1 KasaTeIbHas QYHKILA 12 1 https:/m.eds0o.ru/SSEJIGAPNA
[Toka3arenbHble ypaBHEHUS U
HEpaBEHCTBa
Jlorapudmuueckas GyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpaBeHCTBa
Tpuronomerpuueckue GyHKIUH U UX
3 rpaduku. TpuroHoMerpuueckue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEPABCHCTBA
IIpoussonnas. [IpumeHnenne
4 p a . p 24 1 https://m.edsoo.ru/DKOVLOTN4
IIPOU3BOHOM
5 NHterpain u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBW A4BH
CucreMbl ypaBHEHHI 12 1 https://m.edsoo.ru/GT0833N3F
HarypanbeHble u nensie yncna 6 https://m.edsoo.ru/RSROSSJFR
[ToBTOpEHue, 06001EeHNE
8 p ’ B o 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTeMAaTH3als 3HaHUU
OBIIEE KOJIMYECTBO YACOB ITO 102 6 0
I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB 3 b
JIEKTPOHHBIE IIU(POBHIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue P P
Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI

MHO3K€eCTBO, ONEpAIIMU HAJl MHOXKECTBAMH.

1 . 1 https://m.edsoo.ru/HUOLULGL9
Huarpammer Ditnepa—Benna
Panmonaneueie uncna. OOBIKHOBEHHBIEC U

2 JECTUIHBIC IPOOU, TTPOTICHTHI, 1 https://m.edsoo.ru/37WA8YES4
OECKOHEYHBIE MTEPHUOMUECKHIE TPOOH
Apudmernueckue onepanuu ¢

3 pauroOHAIIBHBIMU YUCIIAMMU, 1 https://m.edsoo.ru/8JYFUB5M4
peoOpa30BaHMs YUCIOBBIX BhIPAXKEHHMA
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS

4 pELIeHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX 1 https://m.edsoo.ru/PFOU2V68I
oTpaciel 3HaHUW U peaIbHOU KU3HU
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS

5 peleHus IPUKIIAAHBIX 3a/1a4 U3 Pa3InYHbIX 1 https://m.edsoo.r u/MHOTOXN3E
oTpacJel 3HaHUW U peaIbHON KU3HU
JeiicTButenbHbIe yncia. PainonanbHble U

6 1 https://m.edsoo.ru/P3JPHC8MO
HppaLMOHAJIbHBIE YHCIIa
Apudmernueckue onepanuu ¢

7 p“ b patl 1 https://m.edsoo.rt/IMQWZ24T1
JNEHUCTBUTEIbHBIMU YUCIAMU
[TpubnmkEHHBIE BBIYUCIICHUS, IPAaBUIIA

8 OKPYIJICHHUS, IPUKHUIKA U OLICHKA 1 https://m.edsoo.ru/JESKM11EJ

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXAECTBEHHBIE

9 https://m.edsoo.ru/VA4VH6PID
peoOpa3oBaHms

10 YpaBHEeHUE, KOPEHb YPABHEHHUS https://m.edsoo.ru/KFDEBHI71

11 HepaseHcTBO, penienue HepaBeHCTBa https://m.edsoo.ru/83KWSU6M4

12 Meron unTepBaIOB https://m.edsoo.ru/EIXGRN3DO0

13 Pemeriie I\,IGHHX H 1pOOHO-pALHOHATLHbIX https://m.edsoo.ru/1SCWMJUIR
YpaBHEHUN U HEPABEHCTB
KonTponsHas pabora o teme "MHo)kecTBa

14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET. https://m.edsoo.ru/T9SVYRBXM
PanvionaneHbIE ypaBHEHNS U HEPABEHCTB"

15 DYHKUHS, CTIOCOOLI 38NAHH PYHKIIHH. https://m.edsoo.ru/LUY75YGCX
B3aumHo o6paTHbIe GyHKIMH
I'paduk dyakumun. O6macTs onpeneacHus u

16 MHOYECTBO 3HaueHu pyakuuu. Hymm https://m.edsoo.ru/KN7K4I8VC
¢byskun. [IpomMexxyTKi 3HAKOMIOCTOSTHCTBA

17 UeETtHbie 1 HEUETHBIC (PYHKITMH https://m.edsoo.ru/TCHOJ9UPK
CreneHb C 1EJIBIM TOKA3aTeNIEM.

18 CrannapTtHas (hopma 3armcu https://m.edsoo.ru/7TS62DZBQ
JNEHUCTBUTEILHOTO YUCIIA
Hcnons3oBanue moaxoasmieii hopmbl
3alUCH ACUCTBUTENbHBIX YUCEI IS

19 https://m.edsoo.rt/UWPAJ7N10
peuieHus NpakTUYECKUX 3a/1a4y U
MPEACTABICHUS JaHHBIX
CrenenHas GyHKIMS C HATYpPaJIbHBIM U

20 eNbIM NoKa3atejieM. EE cBolicTBa u https://m.edsoo.ru/13LJ50GEE
rpaduk

21 ApH(METHICCKHIE KOPSHE HATYPATILHOH https://m.edsoo.ru/7TCVYEVAV7

CTCIICHHU




ApupmeTrnuecknii KOpeHb HaTYpaIbHON

22 https://m.edsoo.ru/KQBCYHLS5Y
CTENEHU
CBoiicTBa apuPMETHIECKOTO KOPHS
23 . https://m.edso00.ru/I69L4JVYQ
HaTypaJbHOU CTENECHU
CBoiicTBa apuPMETHIECKOTO KOPHS
24 . https://m.edsoo.ru/77PFLCQ8N
HaTypaJbHOU CTENECHU
CBoiicTBa apu(PpMETHUECKOT0 KOPHSI
25 Ii ¢ p https://m.eds00.ru/G5SWZ3RWF
HaTypaJbHOW CTENECHU
ercTBUd ¢ apu(hMETUUECKUMU KOPHSIMH N—
26 21“ pug p https://m.edsoo.ru/KBGV9J41B
O cTeNneHn
ercTBUs ¢ apu(PMETUUECKUMU KOPHSIMH N—
27 21“ pu p https://m.edsoo.ru/YG9QJLHAI
O cTeNneHn
ercTBUs ¢ apu(PMETUUECKUMU KOPHSIMH N—
28 21“ pu p https://m.edsoo.ru/3AMIGAHQSM
Ol cTeneHu
elficTBUS ¢ apru(PMETUIECKUMHI KOPHSIMH N—
29 Je puc p https://m.edsoo.ru/3MOROG1D3
O cTeneHn
elficTBus ¢ apru(hMETUIECKUMHU KOPHIMH N—
30 I[“ pud p https://m.edsoo.ru/NRYVSE6Z8
O cTeneHu
Pemenue eHUU
31 HHCHHE HPPAHOHATLHBIX YPABHEHHH 1 https://m.edsoo.ru/NXMGYFS8I5
HEPaBEHCTB
Pemtenue uppanioHaIbHBIX YPaBHEHUN U
32 ppatt yp https://m.edsoo.ru/OWXJFVOGIJ
HEPaBCHCTB
Pemtenue uppanioHaILHBIX YPaBHEHUN U
33 ppatt yp https://m.edsoo.ru/T66K2RMY5
HEPaBCHCTB
Pemenne nppanmoHaibHBIX YPaBHEHNUHN U
34 ppatt yp https://m.edsoo0.ru/OAIN4WIJO
HEPaBEHCTB
Pemenne nppanmoHaibHBIX YPaBHEHHUHN U
35 ppatt yp https://m.edsoo.ru/HWHUD2NNC

HCEPaBCHCTB




36 CpoiicTBa u rpaduK KOPHS N-Ol CTCTICHH 1 https://m.edsoo.ru/1E25E18SD
37 CpoiicTBa u rpadK KOPHS N-Ol CTETICHH 1 https://m.edsoo.ru/QNZBIV7GS
KonTtposnsHas paboTa o teme
"ApuMeTHUECKUi KOPEHb N—O# CTETICHHU.
38 1 https://m.edsoo0.ru/Q1KQCUC4D
UppanmonanbHbie ypaBHEHHS U
HepaBeHCTBA"
CuHyC, KOCHHYC U TaHT'€HC YHCJIOBOIO
39 Y Y 1 https://m.edsoo.ru/CPX3082P7
aprymeHTa
CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO
40 1 https://m.edsoo.ru/KEQVO0CZZ
aprymeHTa
ApKCHHYC, apKKOCUHYC U apKTaHTEHC
41 PICHIYE, ap yemap i https://m.edsoo.r/FOAWHASBG
YUCJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
42 PICHIYC, ApRIOCHIYE 1 apKTanret 1 https:/m.edsoo.ru/NASSOEZSR
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
43 ONpEEICHUE TPUTOHOMETPUYECKHUX 1 https://m.edsoo.ru/5SZT2FBB9
(yHKIIMI YKUCIOBOTrO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,
44 OIpeCICHUE TPUTOHOMETPUYECKHUX 1 https://m.edsoo.ru/YYZPF36KN
(YHKIIHI YUCIOBOTrO apryMeHTa
45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 https://m.edsoo.ru/ISFSRJJI3N
46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 https://m.edsoo.ru/SC5U397F9
47 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 https://m.edsoo.ru/918HYTGCO
48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 https://m.edsoo.ru/C9TMKQF48
[IpeoOpazoBaHme TPUTOHOMETPUUECKUX
49 peobp . p p 1 https://m.edsoo.ru/9IMOOAFCO
BBIpKEHUI
[Ipeo6
50 PEOLPASORIIHE TPITOHOMCTPIHECKUX 1 https://m.edsoo.ru/LTBOUHA4F

BBIPAXKCHUI




[IpeoOpazoBaHme TPUTOHOMETPHUECKUX

51 . 1 https://m.edsoo.ru/BOKIKSFGV
BBIpAKEHUI

52 Hpeo6pa3033 AHHE TPUTOHOMETPHHCCKHX 1 https://m.edsoo.ru/VM9110N5V
BBIpKEHUI

53 Hpeo6pa3033 AHHE TPUTOHOMETPHHCCKHX 1 https://m.edsoo.ru/GNKNPMR 1U
BBIpaKEHUI

54 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/S6K85SEHZU

55 Pemienne TpuroHOMETpUYECKUX YpaBHEHUIN 1 https://m.edsoo.ru/6XXPVVIXA

56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 https://m.edsoo.ru/LEPISYY4W

57 Pemrenne TpuroHOMeTpHUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/MUSCZXE6Q

58 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/HPKOF4KJP

59 Pemrenne TpuroHOMeTpHUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/ENX4ESL.UC
O6061mmenue mo reMaM "OCHOBHBIE

60 TPUTOHOMETPUIECKUE (HOPMYIIBI. 1 https://m.edsoo.ru/796P4UYBR
TpuroHomerpuyeckre ypaBHeHUA"
KonTtponbHas padoTa o teme "dopmyiisi

61 TPHIOHOMEIDHH. TpHr?HOMeTqueCKHe 1 https://m.edsoo.ru/RCOOETQNA
ypaBHeHus'"/Becepoccuiickasi mpoBepovYHast
pabota

62 Hrorosas j( OHTPOIIbHA paboTa / 1 https://m.edsoo.ru/OINT7D20Q5
Bcepoccuiickas nmpoBepouHas pabota
O06001enue, cucTeMaTru3anys 3HaHU| 3a

63 Kypc anreOpbl 1 Hayal MaTeMaTH4eCKOro 1 https://m.edsoo.ru/BO3X694VF
ananu3za 10 knacca
Apudmernueckas u reoMeTprIecKas

64 mporpeccitit. Henostbsosarine nporpeceit 1 https://m.edsoo.ru/2T49MHHH9

U pCIICHUA PpCAJIbHBIX 3a/1a4
MPUKIIAAHOTO XapaKTcpa




BeckoneuHo yObIBaroIasi reoMeTpruyecKas

65 nporpeccus. Cymma O€CKOHEYHO 1 https://m.edsoo.ru/FSN2ANA4G
yOBIBAIOIIEH TEOMETPUIECKOM MPOTPECCHH

66 dopmyJia CIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/DXJ82PMWO

67 dopmyJia CIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/H7S9QLKEA
O0006111eH1E, CUCTEMATU3aLMs 3HAHNUH 3a

68 KypcC ajireOpbl ¥ HadaJl MAaTeMaTHYeCKOTO 1 https://m.edsoo.ru/2193BZQ4A
ananmza 10 kiacca

OBIIEE KOJIJMYECTBO YACOB I1O0 68
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11 KVIACC

Ne

KoaudecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1 https://m.edsoo0.ru/3SOCUH3WO
2 CBoiicTBa cTeneHU 1 https://m.edsoo.ru/S5J1IROGOM
IIpeoOpa3oBaHye BEIpAXKEHUH, COIEpKaIAX
3 Peodp P Feprat 1 https:/m.edsoo.r/R3VSPAH19
palMoHaIbHBIE CTETICHH
IIpeoOpa3oBaHye BEIpAXKEHUH, COAEPIKAIIHX
4 Peodp P Aepratt i https://m.edsoo.ru/IOP1F2ZAS
palMoHaIbHBIC CTCTICHH
IIpeoOpa3oBaHue BRIpAKEHUM, COAEPIKAIINX
5 peoop P Aepatt 1 https://m.eds00.ru/DIYGI6W X7
palMoHaIbHBIC CTCTICHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/YX6Y735P2
7 [Toka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/TSL.SZRHAJ
8 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/M3KPYXT09
9 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1 https://m.edsoo.ru/USNVGOXIL
10 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/43EARX0D3
[TokazarenbHas KLU, €€ CBOMCTBA U
11 ymuis, 1 https://m.edsoo.r/TEOS69HTH
rpaduk
KonTtponsnas pabora no teme "CremneHs ¢
paloHaIbHBIM MokazareneM. [lokazaTenbHast
12 1 1 https://m.edsoo.ru/SBWZVFWOIF
¢byuknus. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBa"
13 Jlorapugm uucna 1 https://m.edsoo.ru/S2PYSSME7
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1 https://m.edsoo.ru/AJS1DTX9E




[IpeoOpa3oBanme BEIpaKEHUH, COACPKAIINUX

15 https://m.edsoo.ru/TAWFA1Q50Q
JorapuQMsI
IIpeoOpa3oBanue BRIPAKEHMH, COIEPIKALINX

16 beobp P Aepran hitps://m.eds0o.r/GBGH44TGC
norapupmMsI
IIpeoOpa3oBanue BRIPAKEHUI, COIEPIKAIINX

17 peobp p FlepRat https://m.edsoo.ru/MSQ8RFDMS
norapumMsl
IIpeoOpazoBanue aXCHUI, comepxka

18 PEODPA3OBAHHE BLIPAACHIH, COACPAAILHIX https://m.edsoo.ru/6CDNOWZBQ
Jorapu(pmsl
Jlorapudmudeckue ypaBHESHUA U

19 pu M https://m.edsoo.ru/HWUB2LHFU
HEPaBCHCTBA
Jlorapudmudeckue ypaBHEHUA U

20 P M hitps://m.edsoo.ru/2UAGIZCSB
HEPaBCHCTBA
Jlora €CKHE ypaBHE

21 rapHQMUICCKHE YPABHEHI 1 https://m.edsoo.ru/VQR1JP1KW
HEpPaBEHCTBA
Jlorapudmuueckre ypaBHEHUS U

22 pud M https://m.eds00.ru/OYNMCKO9RD
HEpPaBEHCTBA
Jlorapudmuueckas KLU, €€ CBOMCTBA U

23 pud ymxuas, https://m.edsoo.ru/JOOHWINGL
rpaduk
Jlorapudmuyeckas KLU, €€ CBOMCTBA U

24 pud ymxuas, https://m.edsoo.ru/N7K1UXIZQ
rpaduk
Tpurosomerpuueckue KILHH, UX CBOUCTBA

25 P P Pynicun, https://m.edsoo.ru/LOQZVIYRDG
U rpaduKu
Tpurosomerpuueckue KILHH, UX CBOUCTBA

26 P p Gy, https://m.edsoo.rt/UUWKBSL6F
U rpaduKu
T o

27 PHIOHOMCTPHHECKHE (PYHKLIH, HX CBOHCTBA https://m.eds00.ru/95VBS ABIO
u rpaduku
Tpuronomerpuyeckue KIIMM, UX CBOIiCTBa

28 p p ymx https://m.edsoo.ru/SP4IPSHOM

u rpaduku




29 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/SLSQ4AYYN
30 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/1J19ZJZRQ
31 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/QY8YSBTCF
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/LLILZ0CDP
KonTtposnsHas paboTa o teme
"Jlorapugmuueckas QyHKIIHS.
33 JlorapH@MUECKHC YpaBHCHHS 1 1 https://m.edsoo.ru/X8GZYMSHR
HepaBeHcTBa. TpuronoMerpuueckue QyHKIUU
u ux rpaduxu. TpuroHomeTpuueckue
HEpaBeHCTBA"
34 HenpepriBHble QyHKINH 1 https://m.edsoo.ru/7ULWADO6B
35 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1 https://m.edsoo.ru/RML4LS6CD
36 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 1 https://m.edsoo.ru/UV2R8QHUH
37 [IpousBomHas GpyHKIIMM 1 https://m.edsoo.ru/WWI1RR5VG8
38 [TpousBomHas GpyHKIIMM 1 https://m.edsoo.ru/TXVIGQIO2
39 reOMeTqueSKHﬁ M u3meckuii cupict 1 https://m.edsoo.ru/JZHKV18M 1
MIPOU3BOTHOM
40 Feonerpirtieciiti i pusieciitii cMbicr 1 https://m.edsoo.ru/3CPCCY4M6
MIPOU3BOTHOM
41 [IpousBoIHEIE 2JTIEMEHTAPHBIX (QYHKIIHMA 1 https://m.edsoo.ru/TW5S AJQU3
42 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN 1 https://m.edsoo.ru/4G110YGVZ
43 Hpomssontas CYMMBI, TIPOUSBEACHHA, 1 https:/m.edsoo.ru/E952RO0JH
YacTHOTO (hYHKIIHI
44 Hponsponas CyME/IH’ HPOHSBEACHIL, 1 https://m.edsoo.rt/VVIMX6YMG
YacTHOTO (hYHKIIHI
45 IlpomsBozast CyMMEI, MPOM3BEACHI, 1 https://m.edsoo.ru/4BJ5FF9Z4

94acTHOro (pyHKIMH




[IpumeHneHue nponu3BOIHOM K UCCIIET0BAHUIO

46 . https://m.eds00.ru/SW35GSVPK
(YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMenenre mpou3BOIHOM K MCCIEAOBAHUIO

47 . https://m.edsoo0.ru/SWLI1USN6
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMYyMBI
[IpuMenenne mpou3BOIHOMN K MCCIEAOBAHUIO

48 . https://m.edsoo.ru/NE66XE267
(YHKIMI HA MOHOTOHHOCTB U IKCTPEMYMBI
IIpnMeHeHre IPOU3BOIHON K UCCIIEIOBAHNIO

49 p N p a A https://m.edsoo.ru/SDOD4AJ44
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
Haxoxnenne HanOOJIBIIEr0 U HANMEHBIIIETO

50 https://m.edsoo.ru/7272CUKCS
3HaueHUs QYHKIIUU Ha OTpE3Ke
Haxoxnenne HanOOJIBIIEr0 U HANMEHBIIIETO

51 https://m.edsoo.ru/N1RZQXS50
3HaueHUs QYHKIIUU Ha OTpE3Ke
Haxoxnenne HanOOJIBIIEr0 U HANMEHBIIIETO

52 a https://m.edsoo.ru/MAFI1GQ68
3Ha4YeHMs (QYHKIIUU HA OTPE3Ke
Haxoxnenne HanOOIBIIET0 1 HAUMEHBIIIETO

53 https://m.edsoo.ru/AKTKOA3GX
3Ha4YeHMS (QYHKIIUU HA OTPE3Ke
Haxoxaenne HanOOJIBIIET0 U HAUMEHBIIIETO

54 https://m.edso0.ru/FOQUMSMOW
3Ha4YeHMS (QYHKIIUU HA OTPE3Ke
Haxoxaenne HanOOJIBIIETO0 U HAUMEHBIIIETO

55 a https://m.edsoo.ru/B1UM1880F
3Ha4YeHHS (QYHKIIMU HA OTPE3Ke
[IpuMeHeHre MPOU3BOIHOM JIJIsT HAXOXKICHUS
HAWTYYIIEro peleHus: B IPUKIaIHbIX

56 3a/1a4ax, IJjs ONPeAEICHUs] CKOPOCTU https://m.edsoo.ru/76RUOWSL4
mpolecca, 3a1aHHOTO (GOopMYIIOi UITU
rpapuKom
KontpoabHas padora mo teme "IIponsBogHast.

57 p p . p a https://m.edsoo.ru/I1TOP2ZW6
[IpuMeHeHne npon3BOIHOM

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX https://m.edsoo.ru/IMD2K21JP
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[lepBooOpa3nas. Tabnuia nepBooOpa3HbIX

https://m.edsoo.rt/EKWEW6ZVN

WuTterpan, reomeTpudeckuii 1 pusndeckuii

60 https://m.eds00.1u/GXN2ALIAF
CMBICTT MHTETpaJia
WuTerpan, reoMeTpu4eckuii 1 PU3HMIECKHA

61 https://m.edsoo.ru/1D9F617XS
CMBICTT MHTETpajia
Wuterpai, reoMmeTpudecKuii U (pU3MUICCKHI

62 p p ¢ https://m.edsoo.ru/R41DMTCOB
CMBICTT MHTETpajia
Brruncnenune uaTerpana mo dopmyie

63 . p bopmy https://m.edsoo.ru/WOFLPOB9R
Herorona—JleiiOHumna
Brruncnenue uaTEerpaia mo dopmyie

64 Hrerp bopmy hitps://m. edsoo.ru/8WSSCCY VO
Herorona—JleiiOaumna
Brrancnenune uaTerpaia mo dopmyie

65 frerp Popwy. hitps://m.edsoo.ru/YZNSQLCSS5
Herorona—JleiiOaumna
Breraucinenue narerpaia mo hpopmyie

66 N p bopmy https://m.edsoo.ru/PEIN5SCBKG
Herorona—JleiiOauna

67 CucTeMbl TUHEUHBIX YpaBHEHHI https://m.edsoo.ru/2BXZCOHMO

68 CucTeMbl TUHEUHBIX YpaBHEHUI https://m.edsoo.ru/ VMRPNPCKE
Pemrenune npuxiIagdeix 3aa4 ¢ HOMOIIBEO

69 p . a a . H https://m.edsoo.ru/SLBVSWHAH
CUCTEMBI JIMTHCWHBIX YpaBHEHU
Pemtenue npukiageeix 3a1a4 ¢ IOMOIILIO

70 p . a a . Hl https://m.edsoo.ru/YBRDA3AEN
CUCTEMBbI JIMHEHHBIX YPaBHEHHI
CucrtemMbl U COBOKYITHOCTHU LIETBIX,
AlMOHAJIBHEIX, UPPALMOHAIbHEIX,

71 patt ppatt https://m.edsoo.ru/HKFHNLZWS5
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX
ypaBHEHUI U HEPABEHCTB
CHucCTEeMBI B COBOKYITHOCTH LENBIX,

72 yn H https://m.edsoo.ru/YLE9C41W2

palluOHAJIbHBIX, UPpPAllMOHAJTIbHBIX,




MMOKAa3aTeIbHBIX, TOTapHPMHUECKUX
YPaBHEHUM U HEPABEHCTB

CucreMsl u COBOKYITHOCTH LCJbIX,
palliOHAJIbHBIX, UPpPAllMOHATIbHBIX,

73 https://m.edsoo.ru/WIM6V504U
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUH U HEPABEHCTB
Cuctembl U COBOKYITHOCTH IIEJIBIX,
AIMOHATBHBIX, UPPAIMOHATBHBIX,
74 patt ppatt https://m.edsoo.ru/GSDPSMHWW
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHU U HEPABEHCTB
Hcnonb3zoBanue rpagukoB KWW IS
75 P jb Pymicunit https://m.edsoo.ru/6JNYNDX7V
peleHus ypaBHECHUI U CUCTEM
Hcnonb3zoBanue rpagukoB KWW IS
76 P U(b Pymicunit https://m.edsoo.ru/YFM784B20
peuieHust ypaBHEHUI U CUCTEM
[IpumeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
77 P P ! https:/m.edsoo.ru/SRGQSCSOM
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTei HayKu
U pealIbHOM JKU3HU
KonTtponpHas padota o teme "MuTerpan u
78 o https://m.edsoo.ru/ULRCW8K3K
ero npumeHeHus. CUCTEMbI ypaBHEHU N
HarypanbHblie u nensle yncia B 3a7a4ax u3
79 P . H a https://m.edsoo.ru/FXISL411G
peanbHOM )KU3HU
HarypanbeHble u 1enblie yncna B 3a7a4ax u3
80 P . H a https://m.edsoo.ru/V8YAT62FH
peanbHOM )KU3HU
HarypanbHble u nienbie yncnia B 3a7a4ax u3
81 P . H a https://m.edsoo.ru/VUIEOO3ZE
peanbHOM )KU3HU
82 [Ipu3Haky E€MTMMOCTH LIEIIBIX YHCEI https://m.edsoo.ru/9DOSUTKS0
83 [Ipy3Haky NEMTMMOCTH LIEIIBIX YU CEI https://m.edsoo.ru/ TMXKTQFOM
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HpI/ISHaKI/I JACIIUMOCTH LCIIBIX YHUCCII

https://m.edsoo.ru/1JPOLI3ZD

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

85 N https://m.eds00.ru/VC4TMOM?20
3HaHUU. YpaBHEHUS
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

86 o https://m.edsoo.ru/YSBSWMEC3
3HAaHUU. YpaBHEHUS
IToBTOpEHue, 0000IIeHNE, CUCTEMATH3 AU

87 P H H https://m.edsoo0.ru/Y9A4RM3BK
3HaHUU. YpaBHEHUS
[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS

88 o https://m.eds00.ru/L88XDG22C
3HAaHUU. YpaBHEHUS
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

89 . https://m.edsoo.ru/1ZYOYJL7E
3HaHUMN. YpaBHEHUS
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

90 . https://m.edsoo.ru/A20UYR3BH
3HaHUM. YpaBHEHUS
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS

91 > https://m.edsoo.ru/QWF7KCSIU
3HaHuil. HepaBeHcTBa
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS

92 > https://m.edsoo.ru/LD1ZHGSWE
3HaHui. HepaBeHncraa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

93 s https://m.eds00.ru/OC78SW60K
3HaHui. HepaBeHncraa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

94 N https://m.edsoo.ru/X8AR 14AUP
3HaHui. HepaBeHncrBa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

95 z . https://m.edsoo.ru/D6Z5D67XQ
3HaHuil. CucTeMbl ypaBHEHUN
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

96 . . https://m.edsoo.ru/S6P9OSBDO
3HaHuil. CUcTeMBbl ypaBHEHUN
[ToBTOpeHue, 0000IIeHNE, CUCTEMATH3ALIMS

97 P B H https://m.eds00.ru/678RGWN7D

3HaHuU. OyHKIMU




[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS

98 . 1 https://m.edsoo.ru/O2WTFDIXN
3HaHui. OyHKIMK

99 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/XDBSVO654

100 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.rt/LMTCHG7QX
O0001enne, cucreMaTn3amus 3HaHUH 3a

101 KypcC aJireOpbl ¥ HadaJl MATeMaTH4Ye€CKOTO 1 https://m.edsoo.ru/CKSK7PI30
ananu3a 10-11 kmaccos
O0006111eH1E, CUCTEMATU3aLMs 3HAHNH 3a

102 Kypc ainreopbl 1 Hayal MaTeMaTH4eCcKOro 1 https://m.edsoo.ru/7GHSLC527
ananuza 10-11 kmaccoB

OBIIEE KOJIJMYECTBO YACOB I10 102

[TPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBanus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSAMH: pAlMOHAIbHOE M JEHCTBUTENIBHOE YHCIIO,
. OOBIKHOBEHHAs! U JIECSITUUHAs JPOOb, MPOLIEHTHI
- Boinmonuate  apudmMernyeckue omepalndd € palMOHAIBHBIMU U
' JNeUCTBUTENbHBIMU YUCIIaAMU
13 BoimonHaTe  npuOMKEHHBIE  BBIUMCICHMS, MCIOJb3yd IpaBHIIa
' OKpYIJIEHHMS, AeNIaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BbIUYUCICHHUI
OnepupoBaTh MOHATUSAMMU: CTENEHB C LEIBIM MIOKa3aTeIeM, CTaHIapTHAs
» (hopma 3anucu AeWCTBUTEIBHOTO YKCIIa, KOPEHb HATYpaIbHOW CTENICHH;
' WCIOJIb30BaTh MOAXOAAIIYIO0 (OPMY 3aIMCH JEHCTBUTENBHBIX YUCEI IS
peuieHus MPakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOTO
1.5 yria; WMCMHOJb30BaTh 3alUCh IPOM3BOJBHOTO yIyia uyepe3 OOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTb MNOHATHUSMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
2.1 1eJ0€, palHMOHAIbHOE, HPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BoimonuaTe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHUN H
' pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BoinonsATe npeoOpa3oBaHUs LETIbIX, panuoHaNIbHBIX u
2.3 UPPALMOHAIIBHBIX BBIPAXKEHUN M pellaTh OCHOBHBIE THIIBI UENbIX,
palMoOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB
4 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA Ul PEIICHUS] MAaTEMaTHYECKUX

3ala4 U 3aa4 U3 pa3jIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MojenupoBaTh pealbHBIE CUTYallMd HA SI3BIKE alnreOpbl, COCTABIISTH

BBIDAKEHUS, YPAaBHEHMs, HEpPABEHCTBA 10 YCJIOBHIO  3ajauH,

2 HCCIIEI0BaTh IIOCTPOEHHBIE MOJEJIN C HCIOJB30BaHUEM armapara
anreopsl
3 QOyHKIMH U TpapuKH
OmnepupoBaTh MOHATUSAMH: (PYHKIHSA, CHOCOOBI 3afaHusl (YHKIUH,
3.1 o0nacTe oOmpeneNeHuss U MHOKECTBO 3HAUCHHH (QYHKIUH, Tpadux
(GyHKIIMM, B3aUMHO 00paTHbIe QYHKIIUU
32 OnepupoBaTh MOHATUAMU: YETHOCTh M HEYETHOCTb (YHKIMU, HYIU
' (YHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBatk rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
14 Crpoutrb u uutaTh Trpadukyd JUHEHHONW (YHKIUU, KBaJpaTUYHOU
' (yHKIMM, CTENIEHHOW (QYHKIIUU C IEJIBIM MOKa3aTeaeM
Hcnonb3oBath rpaduky (QyHKIMNA A7 HCCIEIOBaHUS TMPOIECCOB M
35 3aBUCHUMOCTEH NpPU PEIICHUH 3aJad U3 APYruX y4eOHBIX MPEIMETOB U
' peaJibHOM JKHU3HH, BBIpaXaTb (GOpPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU
4 Havana maTemaTnueckoro aHaimsa
il OnepupoBaTh MOHATHUAMH: IOCIEAOBATENBHOCTh, apU(MeTHUecKas U
' reoMeTpUYecKasi Iporpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEUHO yOBIBarollas reoMerpudeckas
4.2 Mporpeccusi, cymMMa OECKOHEYHO YOBIBAIOUIEH T€OMETPUUYCCKOM
Iporpeccun
4.3 3ajaBaTh OCIEI0BATEIbHOCTH PA3JIMYHBIMU clIOCO0aMU
44 Hcnonb3oBaTh CBOMCTBAa MOCIEAOBATENBHOCTEM M MpPOrpeccuil ams
' pelLIeHMs] peabHbIX 3a7a4 MPUKIAJHOIO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMU: MHOXKECTBO, OIEpallUy HaJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s OINHCaHUs
5.2 pEANIbHBIX TNPOLIECCOB M SIBJIEHUM, NPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTb MNOHATUSAMU: OIpPEAEICHHE, TEOpPEMa, CIEACTBHE,

J0Ka3aTCJIbCTBO




11 KVIACC

Kon IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh NOHATUSAMU: HATypallbHOE, LIEJI0€ YHUCIIO0; MCIOIb30BaTh
1.1 MPU3HAKU JETUMOCTH LENBIX YHCEN, PA3JIOKEHUE YHWCIIA HA IMPOCTHIE
MHOKMTEJH JUIsl pelIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb MOHATUSAMHU: JIOTapudM UuCHa, JECSITUYHBIE H
' HaTypaJIbHbIE JIOTapU(MBI
2 VYpaBHEHHS 1 HEPABEHCTBA
[IpumensTh cBOMcTBa CTeMeHH JUIsl NpeoOpa3oBaHMs BBIPAKEHUIH,
2.1 OTIEpUPOBATh MOHATHSAMU: MOKa3aTeIbHOE YpPaBHEHHUE U HEPABEHCTBO;
peuiaTh OCHOBHBIE THITBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHsaTe npeoOpa3zoBaHusl BBIPAKEHUHN, COAEPXKAIIUX JOrapudMsl;
55 OTepUpOBaTh  MOHATUAMU:  JorapuMuyuecKoe  ypaBHEHUE U
' HEpaBEHCTBO; pelIaTh OCHOBHBIE THUITBI JJOrapu(MUYECKUX YpaBHEHHUH U
HEPABEHCTB
2.3 HaxonuTe pelienus: npocTeHmX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MNOHATUSAMHU: CHUCTEMA JIMHEHHBIX YpaBHEHHM U €€
2.4 pEllIeHNE; UCTI0JIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUHN JJIA pPEIICHUS
IPaKTUYECKUX 3a]a4
) s Haxomute pemieHuss MpOCTEMIIMX CHUCTEM U COBOKYIHOCTEH
' palMOHAIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peaibHble CUTYyallUd Ha SI3bIKE ajareOpbl, COCTaBISTh
26 BBIPA)XCHUS], YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a1a4H,
' UCCIIEIOBaTh IIOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIMH U TpapUKH
31 OmnepupoBaTh MNOHATUAMH: NEpUOIUYECKas (GYHKIMSA, MPOMEKYTKH

MOHOTOHHOCTHU (bYHKI_[I/II/I, TOYKH 3KCTpEMyMa (I)yHKI_[I/II/I, HauOoJbIIee U




HanMCHBIICC 3HAUYCHUA (byHKI_[I/II/I Ha MPOMCIKYTKE; NUCIIOJIb30BATh UX JJIA

uccnenoBanus GpyHKINM, 3aaHHON rpaduKoM

OmnepupoBaTh MOHATUSAMU: TPaQUKH MOKA3ATEIHHOM, JoTapru(pMUIecKon

3.2 U TPUTOHOMETPUYECKUX (YHKIUH;, M300pakaTb MX Ha KOOPAWHATHOU
IUIOCKOCTH U UCMOJIb30BATh JIJIsl PELLICHHS] YpaBHEHHUM U HEPABEHCTB
N300paxxaTp Ha KOOPAMHATHOW IUIOCKOCTH TpadUKH JIMHEHHBIX
3.3 YPaBHEHUN M MCHOJb30BaThb MX JUISl PEIIECHUS CUCTEMBI JIMHEHHBIX
YpaBHEHU U
34 Wcnonb3oBarh rpapuku (QyHKIUN A7 HMCCIeIOBaHUS IPOLIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YU4E€OHBIX TUCHUIUIMH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh MOHATUSAMH: HeNpepblBHAS (GYHKIMS, TPOU3BOIAHAS
4.1 (YHKIMM; HCIONb30BaTh T'€OMETPUYECKUH M (U3MUYECKUH CMBICT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
19 Haxomuth mpou3BOOHBIE 3JEMEHTAPHBIX (DYHKUUN, BBIYHUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BECHUS, YACTHOTO (DYyHKITHI
Hcnonp3oBaTe MPOM3BOAHYIO Ul HMCCIeNOBaHMA (DyHKIMHM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IIPUMEHATH PE3YJIbTAaThl UCCIEIOBAHMS
K TIOCTPOEHHIO TPaPUKOB
a4 Hcnonp30BaTh NPOM3BOAHYIO IUI HAXOXKACHUSA HAWIYYLIETO PELICHUS
' B IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHX, 3a7adax
y OnepupoBaTb MNOHATHSMM: IMEpBOOOpa3Has M MHTErpajl; MNOHUMAaTh
' reoMeTpu4ecKuil 1 pU3nYecKuil CMbICIT HHTErpaja
16 Haxonute mnepBooOpa3Hble »IEMEHTApHBIX (QYHKIUIH, BBIYUCIATH
' uHTerpai no gopmysne Hetorona — JleiiOnuna
47 Pemate npuknagHele 3a1a4u, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKOTIO

n (1)I/I31/I‘16CKOFO Xapakrepa, CpeaACTBaMi MaTEMATHUIYCCKOI'O0 aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
Pannonaneupie umncina. OOBIKHOBEHHbIE M JECSATUYHBIE JIpOOHM, MPOLEHTHI,
OeCKOHEUYHbIE  IepHoauYeckue  Jpobu. ApudMeTuyeckue Ornepanuuu ¢
1.1 paloHaIbHBIMU YHCIIaMU, IPeoOpa30BaHuUs YHCIOBBIX BbIpakeHUU. [IpuMenenune
Ipo6eil ¥ MpOIEHTOB Ul pelIeHHs] MPUKIAJAHbIX 3a7a4d U3 pa3IMYHbIX OTpacieit
3HaHUHM U PEATTBHOM )KU3HU
JevictBuTenbHble  4yKcia.  PalMoOHalbHBIE W HpPpalMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omepanuu c ACUCTBUTENbHBIMU uHciaamu. [IpubnmxéHHbIE
BBIYMCIICHUS, IPAaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1enbsiM nokazateneMm. CranmapTHas dopma 3almucH JICHCTBUTEIHHOTO
1.3 yucna. Mcrnonp3oBanue moaxoasmei (GopMbl 3amucH JEHCTBUTEIBHBIX YHCEIT IS
penieHus MpakTHYECKHUX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApubdmMeTnuecknii KOpeHb HaTYpaJIbHOU cTeneHu. JleiicTBUs ¢ apudMeTUIEeCKUMHU
' KOPHSIMHM HATYPAJIbHOW CTENEHU
T CuHyC, KOCMHYC W TaHIE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YKMCIIOBOTO apryMEHTa
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPe0OpPa30BaAHUS
55 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUIA. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (HOPMYIIBI
)3 VYpaBHeHUEe, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pellleHHEe HEepaBeHCTBA. Meton
' UHTEPBAJIOB
24 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUYECKUX YpaBHEHUM
57 IIpumeHeHre ypaBHEHUH M HEPABEHCTB K PELICHUI0 MATEMaTHYECKUX 3a7ad U

3ala4 U3 Pa3INYHbIX obnacreit HAYyKHU U peanLHoﬁ KHN3HH




3 OyHKIMH U TpapUKH
31 Oynkius, cnocodbl 3ananus Qynkuuu. ['paduk ¢yHkumu. B3aumbo oOpartHble
' byHKITII
32 OO6nacte ompeneneHUss ¥ MHOXKECTBO 3HaueHWd ¢(yHkumu. Hymm ¢yHkoum.
' [TpoMexyTku 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKITHH
33 Crenennasi ¢GyHKIUS C HaTypaJbHBIM W IIeNBIM TOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 TpuronomeTrpuueckasi OKpy>KHOCTb, OIIPE/IEIICHUE TPUTOHOMETPUUYECKUX (DYHKIIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHanmsa
i1 [TocnenoBarenpbHOCTH, CIOCOOBI 3alaHusl MOcienoBarelbHOCTEH. MOHOTOHHbIE
' MOCJIEI0BATENLHOCTH
Apudmernueckas M TreoMeTpUueckas MporpeccHH. beckoHedyHo yObIBaroIas
40 reomeTpuueckas mporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHIECKOMN
' nporpeccun. dopmMyina CIOXKHBIX MPOLEHTOB. Vcrnonp3oBaHue MpOrpeccuu JUist
pelIeHUs pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOKecTBO, omnepanuu Haja MHOXecTBaMH. Jluarpammel Oinepa — Benna.
5.1 [IpumeHeHre TEOPEeTHUKO-MHOKECTBEHHOTO ammapara JJisi OMHUCaHUs peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CiaeCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHUS
1 Uucna 1 BRIYUCICHUS
1.1 Harypanbnbie u nensie yrcna. [IpusHaku 1e1MMOCTH 1EeNbIX YHCes
1.2 Crenenb Cc palMOHaJIbHBIM MOKa3arenaeM. CBOWCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnyHbie U HaTypaIbHbIE JOrapu(MbI
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpeoOpaszoBanue BEIpaKEHUH, coAep KaIIuX JTorapu(mbl
59 [IpeoOpazoBanme BEIpaKEHUH, COAEPIKAIIUX CTENIEHH C PAIIMOHAIBHBIM
' MOoKa3aTeleM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
06 Cucrembl JMHEHHBIX ypaBHEHUHW. PelieHwe NPUKIAIHBIX 3a7a4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX
' 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoguueckue ¢yHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIUH.
3.1 MakcuMymbl 1 MUHUMYMBI QyHKUuH. HambOombliee u HauMeHblee 3HAUYE€HHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
33 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
3.4 Wcnonb3oBanue rpagukoB QyHKIMII A5 pellIeHNs YpaBHEHUM 1 TMHEWHBIX CHCTEM
Hcnons3oBanne rpadukoB (yHKUMH Uil HMCCIEJOBaHHUA IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpblE€ BO3HMKAIOT NPH PELICHUHU 3aJad U3 APYIMX y4eOHBIX
NPEIMETOB U PeAIbHOM KU3HU
4 Hagana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKIIIH. METOT MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOTHOM
43 IIpousBosaHble 3neMeHTAapHbIX (QyHKIUH. POpMysbl HaX0XKIEHHS MPOU3BOJIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOIO (DYHKLUI
[IpuMeHeHre MPOM3BOAHOM K HMCCIEIOBAHUIO (YHKUMH HAa MOHOTOHHOCTb HU
4.4 sKcTpeMyMbl. Haxoxnenue HauOobIIero 1 HauMEHbIEro 3HaYyeHnus QyHKIMU Ha
OTpe3Ke
IIpumeHeHre TNPOU3BOAHOM Il HAXOXKIEHUS HAWIydlIero pEUlIeHUs B
4.5 NPUKIAIHBIX 3aJadax, M OIPEIEJIEHHs CKOpPOCTU IIpoLecca, 3aJaHHOTO
¢bopmynoit uim rpaguxkom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuyeckuii 1 pu3nueckuii cMbici. Beruncinenrue uHTerpaa mno

¢dopmyne Hetorona — Jleiibuuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JIOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a]1ad;
yMeHue (opMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, TOKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyITUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YECKOU HHAYKOHUHU; IIPOBOJUTH NOKA3aTCIBHBIC PACCYXKIACHHUA
npu pPEHICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HHIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OIEPAIlMi HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIbH30BATh
TEOPETHKO-MHOKECTBEHHBIN  ammapar sl ONHCAHUs  peajbHBIX
MIPOIIECCOB U SIBJICHUH W MU PEIICHUH 3ajad, B TOM YUCIIC U3 JPYrHX
y4eOHBIX TPEMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
OTHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

VYmenune OIICPHUPOBATH IOHATHAMUA: HATYPAJIbHOC YHUCJIO, LCJI0C YUCIIO,
CTCIICHB C LICJIBIM ITIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUOHAJIBbHBIM  IIOKa3aTcjiCM, CTCIICHb C ,Z[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOT'O YHCJIA, OCTATOK IO MOAYJIH, PAIHOHAIIBHOC YHUCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padnOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHHUC HUCIIOJIb30BATh
IMPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCUICHUU 3aa4; 3HAKOMCTBO
C DpPAa3JIMYHbIMHU TO3WHOUOHHBIMH CHCTCMAaMH CYHCICHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ (¢{0]

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: IIOCIEA0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYEcKass  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IPOTrpeccus; yMEHHe
3a/aBaTh  IIOCJIEIOBATEIbHOCTH, B TOM UHCIE€ C IIOMOUIbIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUJIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3aUCH KOMILJICKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpPUYECKas M alredpanyeckas), yMETb
MIPOU3BOJIUTh apU(PMeTHYECKUEe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPbl  HCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCEI,
ONEepUpOBaTh TMOHATHUAMHU: MaTpuua 2X2 u 3%3, ompenenuresnb

MaTpHIIbl, FCOMETPUUYECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, HpPAIlMOHAIbHbIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPUpPOBAThH
MOHATHUSIMH: TOXJAECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB, PABHOCHIBHOCTD
ypaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBI0 PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUS, HEPaBEHCTBA U CHCTEMbl C [apaMeTpoM; NPUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHHUS MaTeMaTHUYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIMM, TepBas U BTOpas MpousBogHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3UUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; YMEHHE HaxOIUTh acUMMOTOTHI Tpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIO3UIUHU (YHKIIMMA, HAXOIUTh YpaBHEHUE KacaTelbHOU
K TpaduKy yHKIIMHU;, YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUMH; yMEHHE HCIOJb30BaTh MPOU3BOAHYIO Ui HCCIEIOBAHUS
(GyHKIMHI, HAaXOAUTH HAHOOJIBIIINE U HAUMEHBIINE 3HAYeHUS (PYHKINNI;
CTpOUTh TpadUKy MHOTOUJIECHOB C HCIIOJIb30BAaHWEM armapaTa

MAaTEMAaTUYCCKOTO aHalin3a, MPUMCHSATH IPOU3BOJHYIO IJI HAXOKACHUA




HAaWJIydllero pPEIIeHWs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAXOAUTh IJIOMAIH U 0OBEMBI
(Guryp c noMOIIbIO UHTErPaIa; IPUBOAUTH IPUMEPH MATEMATUYECKOTO

MOJIETTMPOBAHUS C MOMOLIBI0 T HepeHIIMATIBHBIX YpaBHEHU I

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs (GYHKUWH, THHEHHAS QYHKIUS, KBaApaTHIHAs
GbyHkuus, — paundoHanmbHas ~— (QYHKOUS, — CTENEHHas  (QyHKOuS,
TpUTOHOMETpHUYEeCKHe (yHKIMH, OOpaTHBIE TPUTOHOMETPUIECKUE
¢GyHKIMM, TMOKazaTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTh TpadUKNU U3YyYEHHBIX (PYHKIMH, BBIIOJHATH MPEoOpa3oBaHUs
rpadukoB GYHKINNA, UCTIONB30BaTh rPaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, MPHU PELICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
W 3a/a4 M3 pealbHOM >KU3HU; BBIpaXaTb (opMmyliaMy 3aBUCHUMOCTH
MEeXAy BEJIMYMHAMU; HCIOJIb30BaTh CBOMCTBA U IpadUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBeHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300paxkathb
Ha KOOPJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHUN YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue peniath TEKCTOBbIE 3a/la4l PA3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, JOJM U YaCTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33Ja4H, UCCIIEOBATh MOJIyYEHHOE PEIICHHE U
OIICHUBATh MPABAONOJI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
pealibHbIE CUTYalluu Ha S3bIKE MATEMAaTHUKH; COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENHU C HCIOJIb30BAaHUEM ammnapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IOHATUSAMH: cpelHee apudmMeTHueckoe,
Me/uaHa, HauOoJIblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrO HaOOpa; yMEHHE MW3BIIEKATh,
UHTEPIpPEeTHpOBaTh MH(OpMAIMIO, NPEACTABICHHYIO B TabiIuIax, Ha
auarpammax, rpagukax, OTpakarollylo CBOMCTBA peabHbIX MTPOLIECCOB
U SBJCHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
qyarpamM; HMCCIEA0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOJOB H JJICKTPOHHBIX CPCACTB,




rpa(imqecxn nucciacagoBarTb COBMECCTHBIC Ha6JIIOI[€HI/IH C IIOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIy4alHBIA OIBIT U CIIy4ailHOE
cOOBbITHE, BEPOSATHOCTH CIY4allHOTO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM T'papUUECKHX METOJIOB; NMPHUMEHSTh
(GopMyIBI CIOXKEHHS M YMHOKEHHSI BEPOSTHOCTEH, (PopMyy MOITHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTB U
(GopMynBI; OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: Cly4dallHas BEJIMYMHA, PpACIPEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (YHKIUM paclpeaeieHus Hu
IJIOTHOCTH ~ PAaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHWE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacipeneneHni s peleHns 3a/1a4; 3HAKOMCTBO € MOHATHAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHHUM; YyMEHHE
MPUBOJIUTh TPHUMEpPHI MPOSIBICHHUS] 3aKOHa OOJIBIIUX 4YHCENl B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIEpPHpPOBAThH
MOHATUAMM: COYETAaHUE, IEPECTAHOBKA, YHUCIO COYETAHMH, YHCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ul pelieHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHI; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh NOHSTUAMU: TOUKA, TMpsiMasi, IJIOCKOCTB,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YyIWa, IUIOCKUHA Yrod,
JIBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpPsMBbIE,
napajuieTbHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXIy MPSMBIMH, YIOJl MEXKIY NPSAMON U IMJIOCKOCTHIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMH, PACCTOSIHUE MEXAY IIOCKOCTSMM;, YMEHHE HCIIOIb30BaTh
OpyU pelIeHUH 3a/ad H3ydeHHble (aKThl M TEOpPEeMbl IUIAaHUMETPHH;
YMEHHE OIEHHBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENU C TMOMOIIbI0 T€OMETPUUYECKUX MNOHATUN U

BCJIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh HOHATHAMM: IUIONAAb QUTYpbI, 00BEM (QUTYpHI,
MHOTOI'PaHHUK, TPABUIIbHBII MHOTOI'PaHHHK, CEUEHHE MHOTOTpaHHHKA,

KyO, mapajienenumnen, NpusMa, Nupamuiaa, (GuUrypa U MOBEPXHOCTb




BpallCHUs, IWJINHIP, KOHYC, Iap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYyCa, MIJIUHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO MapauIe/CUIe/ia, MUPAMH/IbI, IPU3MbI, [IHJIHH/PA,
KOHYCa, 1apa, pa3BépTKa MOBEPXHOCTH, CCUCHHS KOHYCa U MUJIMH/IPA,
napajyie/ibHble OCH WM OCHOBAaHHIO, CEUYCHHE IlIapa, IUIOCKOCTb,
Kacaromasncs cdepsl, MUIHHIPA, KOHYCa; YMEHHE CTPOHMTH CEUYCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpaIllCHHsI, WX CCUYCHHUS, B TOM YHCIC C IOMOIIBIO 3JICKTPOHHBIX
CPE/ICTB; YMEHHE NPUMEHATH CBONCTBA TE€OMETPUYECKUX (HTYP,
CaMOCTOSATENILHO (HOPMYTMPOBATh OMPEACICHUST H3ydaeMbIX (QUryp,
BBIJIBUTaTh THUIOTE3bl O CBOWCTBAX W NPHU3HAKAX TE€OMETPHUYCCKHX
¢buryp, 00OOCHOBBIBATH HWJIM OIPOBEPraTh WX, YMCHHE MPOBOIUTH
knaccuukamuio (GUIyp 1O pasauyHbIM TMPH3HAKAM, BBITIOJIHSITH

HeO6XO)II/IMBIe AOIIOJTHUTECIIBbHBIC ITIOCTPOCHUSA
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VYMmenne OINICpHUPOBATH TMOHATHUAMU: IBMIXKCHUC B IIPOCTPAHCTBE,
napajuIeNIbHbIN TIEPEeHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHWe MOMO0HMS, TOAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC W MOJOOHBIE PUTYPHI, B TOM YHCJIE B MPUPOJIC,
HCKYCCTBE, apXUTEKTYpe; UCIOJIB30BaTh Tr€OMETPUICCKAE OTHOIICHUS
MpHU pEIICHUH 3a/1a4;, HAaXOIWTh T€OMETPUYECKHE BEITUYMHBI (JTHHA,
yroj, IJIomaas, 00bEM) MpHU pPEUIEHWH 3a7ad W3 JPYrux ydeOHBIX
NPEMETOB U U3 PEaJbHOM KU3HH; yMEHUE BBIYUCIISATH T€OMETPUICCKHE
BEJIMYKMHBI (IUIMHA, YrOJI, TUIOMAAb, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCIIOJIb3YSl U3YYeHHBIE (OPMYIIBI U METOJbl, B TOM YHCJE: TUIONIA/Ib
MIOBEPXHOCTH IMUPAMUJIBI, IPU3MBI, KOHYCA, IWINH/IPA, IUIOIMAIb CHEpPHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJUICICUIe]a, THPAMUIBI, TPU3MBI,
IWINHIPA, KOHYyca, IIapa;, YMCHHE HAaXOIHWTh OTHOIICHHE OO0BEMOB

noI00HBIX QuUryp

12

YMeHue  OmepupoBaTh HOHSATHAMHU:  OPSMOYTOJIbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOpPa, CyMMa
BEKTOPOB, NMPOM3BEICHHE BEKTOPa HA YMCIIO, Pa3lIOKEHUE BEKTOpa II0
0asucy, CKaJsIpHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ JUISl PELICHUS TeOMETPUYECKHX 3ahad U 3a1ad

JPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOIXOAALIMA METOA Ui PELICHUs 3a/1auu;
IIOHMMAHHME 3HAYUMOCTH MAaTEMaTUKU B M3YyYCHHM NPHUPOJHBIX H
OOIIECTBEHHBIX MPOILECCOB W SBJICHUH; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IpUMEPBl MAaTEMATUYECKUX OTKPBITUA POCCHMCKOM W  MHPOBOM

MaTE€MaTU4ECKON HayKu




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbeublie u nensie yncna. [Ipu3Haky qenuMMoCTy HEIbIX YUCE
. Pammonaneupie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, TMPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKUE JpOooH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. [{eficTBus ¢ apupmeTHuecKkuMu
' KOPHSIMHU HaTypalbHOW CTENECHU
14 Crenenp ¢ wnensiM mnokazaTesneM. CTeNeHb C pPalMOHAIBHBIM MOKAa3aTEeJeM.
' CBolicTBa CTEMEHU
Ls CuHyC, KOCHMHYC ¥ TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uuncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlelficTBuTenbHble 4uca. ApH(PMETHYECKHE OIepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbBIE BEIUNUCICHUS, IPABUJIa OKPYTJICHHUS, TPUKHIKA U OLIEHKA
pe3ynbTaTa BEIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIE YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruueckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI




3 QOyHKIMH U TpapuKH
31 Oynkiys, crnocoOsl 3amanus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie
' ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHMH QyHKoun. Hymm ¢yHKomm.
32 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMymbl 1 MUHEMYMBI (GyHKUIWH. HanOospliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas ¢QyHKIMS C HaTypalbHBIM M LiE€JbIM Toka3ateneMm. EE€ cBoiicTBa u
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKH
3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorbl rpadukoB ¢yHkumid. CpoiicTBa (QyHKUHUH,
' HEMpPEepHIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBomnas pynkuun. [IpousBoaHbIC DIEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONW K HCCIAEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTh W
4.2 sKcTpeMyMbl. HaxosxieHne HanboIbIero 1 HaMMEHBIIETO 3HAYCHUST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHOKecTBO, onepaluy HaJl MHOKecTBaMu. J{narpamMmmsel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpALEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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