MHUHUCTEPCTBO INPOCBELHIEHUS POCCHUCKOM ®EAEPALIUN
Jenaprament oOpasosanus u Haykn Tiomenckoii odnacru
TioMenckuii MyHHIHNANBHBI OKPYT

MAOY Kackapunckas COII
: COI'JTJACOBAHO:
3amecTHTENb JUPEKTOpa
-HAYYHOrO IUKJIA cz? < Anbmykosa B.X.
eHckuit A.IL «29» aBrycra 2026 r.

Ne niporokon

«29»_asrycra 2026 T.

PABOYASI TIPOTPAMMA

[Tpenmer

Aur e6pa H Havajia MaTeMaTHYCCKOro aHajmsa

V4eOHbIi rox

2026-2027

Knacc 11 (connanbHO-3KOHOMHYECKHIA)
KonudecTBO 9acoB B roji 102
KoymmuecTBo 4acoB B HEJIEIIO 3

Yuurens: Tapanyxa H.H.

c. Kackapa, 2026 rox



HOACHUTEJIBHAA 3AIIMCKA

Hacrosimas pabodast mporpamma no Anredpe u HadaiaM MaTeMaTH4decKoro ananmsza ais 11 ximacca cpenHei
0011e00pa3oBaTeIBLHON IKOJIBI COCTABJICHA HA OCHOBE:

1. ®enepanbHoro 3axkoHa «O0 obpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 Ne 273-03 (c
W3MEHEHUSAMHU U JIOTIOJTHEHUSMH, BCTYNUBIINKA B cuiy ¢ 13.07 2021).

2. ®enepa’dbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa HAYaIbHOTO 00Iero oOpa3oBaHUS
(mpuka3z ot 31.05.2021 Ne 286 MunucrepctBa npocsemeHus Poccuiickoit ®enepanuu «O6
YTBEpXKJIEHHH (heIepaTbHOrO TOCYIapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApPTa HAYaJIbHOTO OOIIEro
oOpa3oBaHus», 3aperucrpupoBaHHblii B Mwuuiocte Poccum 05.07.2021, peructpannoHHBIH HOMEp
64100).

3. Tlpukaza MunucrepcTBa mpocBenieHust Poccuiickoit @eneparu ot 09.10.2024 No 704 «O BHeceHHU
W3MEHEHUH B HEKOTOpble MpHKa3zbl MunuctepctBa mnpocserieHus P®, kacaromumecs QenepaibHbIX
obpazoBartenbHbIx mporpamm HOO, OO0 u COO» (3apeructpuposan ot 11.02.2025 rona).

4. Tlpuxaza MunuctepctBa npocseuienus Poccuiickoit @enepanuu ot 08.10.2025 Ne 729 «O BHeceHuun
M3MEHEHM B HEKOTOpble MpHuKa3bl MunucrepcrBa mnpocseuieHuss PO, kacaromuecs QenepanbHbIX
obpazoBarenbHbix mnporpamm HOO, OOO u COO» (3apeructpupoBan oT 03.12.2025 rona,
peructpanroHHblil Ne84436).

5. Tlpukaza MunucrepctBa npocsemienus Poccuiickoit @enepammu ot 10.11.2025 Ne 808 «O BHeceHuun
W3MEHEHHI B HEKOTOpble MpHKa3zpl MunucrepcrBa mnpocsemieHus P®, kacaromuecs QenepaibHbIX
obpazoBarenbHbix mnporpamm HOO, OOO u COO» (3apeructpupoBan oT 11.02.2026 Ttona,
peructpaioHHbli Ne 85296).

6. Ilpukaz MunucrepcTBa mnpocBenienust Poccuiickoit ®emepanmm ot 18.05.2023 Ne 371 «O6
yTBEpKAeHUH (eaepaabHOi 00pa3oBaTeIbHON MPOTPaMMBbl CPETHETO OOIIEro 00pa3oBaHMs).

7. OcHOBHOHW 00pa3zoBaTeNbHON MporpamMMbl cpeaHero oomero oOpaszoBanus MAQOY KackapuHckoit
COIlll, yrBepxknenHod Ha mnexacoere, npotokoa Nel ot 29.08.2025 r., mpukazom Ne 681 ot
29.08.2025r., cormacoBannoi YmpassitonuM CoetoM mikossl 29.08.2025 . (mpotokos Nel2).

8. YuebOnoro rmurana MAOY Kackapunckoir COILl, yTBepkAeHHOTO Ha IeacoBeTe, MpoTokoa Nel2 ot
27.06.2026 r., npukazom Ne 432 ot 29.06.2026 r. 1 corsacoBaHHOTO YnpasisronuM COBETOM MIKOJIbI
29.06.2026 r. (mpotokoa Ne 10).

9. Tlonoxxenus o paboyux mporpammax yuuTenel o o0pa3oBaTenbHbIM IPOrPaMMaM, YTBEPHKIEHHOTO Ha
nencosete, mpoTokosa Nel ot 29.08.2025 r., npukazom Ne 637 ot 29.08.2025 r. U cOrjaacoBaHHOTO
VYpasnstomum Coserom mkodibl 29.08.2025 r. (mpotokos Ne 10).

PaGouue nporpammbl y4eOHbBIX IPEIMETOB, KYPCOB JIOJKHBI COIEPKATh:
[TosicHUTENBbHYIO 3aITUCKY.
Cogep:xanue yueOHOTO MpeaAMeTa, Kypca.
[Tnanupyembie oOpa3oBaTenbHbIe PE3yIbTATHI.
TemaTtnueckue mIaHUPOBAHHE.
[ToypouHoe maHupOBaHHE.
Y4eOHo-MeToAnuecKoe odecreueHrue 00pa3oBaTeIbHOro Mpolecca.
MartepuanbHO-TeXHHUUYECKOE 0OecrieueHrne 00pa3oBaTeIbHOTO Mpolecca.

Nogak~ownE



Pabouas nporpamma yueOHOro Kypca «Airedpa U Hadajga MaTEMaTUYECKOTO aHAIM3a»
0a3oBoro ypoBHs ais ooyyatomuxcs 10 —11 kiaccoB pazpadorana Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJIApTa CpeAHero oluiero oopa3zoBaHus, ¢ yu€ToM
COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEABABIAEMBIX K MaTEMAaTHUECKOMY O0OPa30BaAHHIO, U
TpaauLMi poccuiickoro oOpa3zoBanus. Peammszanusi mporpamMmbl 0OecrieUMBAeT OBJIAJEHUE
KITIOYEBBIMUA KOMIIETEHIIUSIMHU, COCTABIIAIOIIUMU OCHOBY JIJISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIBHOTO PAa3BUTUA
JUYHOCTU 00YyYarOIIXCS.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadajga MaTeMaTHYECKOTO aHalM3a» SBJSETCS OJHUM W3 Hambojee
3HAYMMBIX B MPOTpaMMe CTapIIeH IIKOJIbI, TTOCKOJBKY, C OJTHOM CTOPOHBI, OH 00eCIeunBacT
WHCTPYMCHTAJIbHYIO 0a3y NIl M3ydYeHHUs BCEX CCTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrou
CTOpPOHBI, (OpMUPYET JIOTHUECKOE M aOCTPaKTHOE MBIIUICHHE YYalluXCsd Ha YPOBHE,
HEOOXOJMMOM IS  OCBOCHHUS KypcOoB HH(OpPMATHUKH, OOIIESCTBO3HAHUSA, WCTOPHH,
CJIIOBECHOCTH. B pamkax JaHHOTO Kypca ydalluecs OBJIQJICBAIOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOMW HayKH, KOTopas (opMyIupyeT CBOM JOCTHIKECHHUS B MaTeMaTHUECKOU (hopme.

Kypc anreOpel M Hayall MaTEeMaTHYECKOTO aHaju3a 3aKJIaJIbIBa€T OCHOBY JIJIS
YCICIIHOTO OBJIAJICHUS 3aKOHAMH (DH3UKHM, XHMHH, OHWOJOTHH, TOHHMAaHHS OCHOBHBIX
TEHJCHIIMA SKOHOMHUKM U OOIIECTBEHHON JKWU3HHM, IIO3BOJISICT OPHUEHTHPOBATHCA B
COBPEMEHHBIX IH(POBBIX M KOMITBIOTEPHBIX TCXHOJIOTHSAX, YBEPECHHO HCIIOJIh30BaTh HUX B
MIOBCCTHCBHOM KM3HU. B TOXe Bpems OBJIaJICHHE aOCTPAKTHBIMH W JIOTHYECKU CTPOTHMH
MaTEMaTHYCCKUMU  KOHCTPYKIIUSMH pa3BUBACT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTHHHOCTH YTBEP)KJICHHS, HCIIOJIB30BAaTh 0000IEHHEe W KOHKPETH3AIHIO,
a0CTparupoBaHHe W aHAJIOTHIO, (POPMHUPYET KPEaTUBHOS M KPUTHUYECKOE MBIIIIcHUE. B Xo/¢e
U3YUYCHHUS ainreOpbl M Havajl MaTeMaTHYEeCKOro aHaju3a B CTapIICH IIKOJC ydJalluecs
MOJIYYalOT HOBBIA OIBIT PEHICHUS NPHKIAIHBIX 3aJad, CaMOCTOSATCIBLHOTO TIOCTPOCHHS
MaTeMaTHYECKUX MOJIEICH pealbHbIX CUTyallMid W HHTEPIPETAIMH TOJYYSCHHBIX pPEeIleHUMH,
3HAKOMATCS C IPUMEpaMH MaTEeMaTHYeCKHX 3aKOHOMEPHOCTEH B NPHUPOJIC, HayKe U B
HCKYCCTBE, C BBIJTAIOIIUMHUCS MAaTEMAaTHYECKUMHU OTKPBITHSMHU U UX aBTOPAMH.



Kypc obnanaer 3HaUMTENbHBIM BOCIUTATEIbHBIM MOTEHLIUATIOM, KOTOPBIN peain3yercs
KaKk 4epe3 yueOHBI  Marepuan, CrHocoOCTBYyIOIUKA  (OPMHUPOBAHUIO  HAYYHOIO
MHUpPOBO33pEHUsI, TaK M uepe3 crneuuduky ydyeOHOH JeSATEeNbHOCTH, TpeOyrolen
CaMOCTOSITEJIbHOCTH, AaKKYpPaTHOCTH, MNPOJOJDKUTEIBHOM KOHIIEHTpAaUWMW BHUMAHUA U
OTBETCTBEHHOCTH 32 MOJYyYECHHBIA pPE3yJIbTaT.

B ocHoBe mMeTonuku 00ydeHus: aqredpe M HayajlaM MaTEMaTHYECKOrO aHaju3a JIEKUT
JEeSATENbHOCTHBIN NPUHLIUIT 00yUYEHUSI.

CtpykTypa Kypca «Aurebpa M Hayajga MaTEMaTHYECKOTrO aHalIM3a» BKIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKHE JIMHUM: «HUucna u BbIUMCICHUSN», «DYHKIUU U
rpadukn», «YpaBHeHHS U  HepaBeHCTBa», «Hauama wmaTeMaTHYecKOro aHaau3ay,
«MHoOkecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIUYECKUE JTMHUU H3Y4arOTCs
Ha MPOTSHKEHUHU JIBYX JIET OOy4eHHUs B CTapllIel IIKOJIe, €CTECTBEHHO JOMOJHSS APYT Apyra u
IIOCTENIEHHO HAChIAasiCh HOBBIMH TE€MaMHU U pasjaenaMmu. JlaHHBIE Kypc sBIsETCS
MHTETPaTUBHBIM, TIOCKOJIBKY O0OBbEIMHSIET B ce0e colepkKaHUe HECKOIbKUX MaTeMaTHYECKUX
JTUCIUIUIMH: anredpa, TPUrOHOMETPHS, MATeMAaTUYECKUI aHaIu3, Teopust MHOXKeCTB U Jp. [lo
Mepe TOTO KakK ydJalllMecsl OBJIaJIeBalOT BCE OoJiee MIMPOKUM MATEeMAaTHUYECKUM anmnapaTroM, y
HUX  TIOCIIEIOBAaTENbHO  (OPMHpPYETCS M COBEPIICHCTBYETCS  yMEHHE  CTPOMUTH
MaTEMAaTHYECKYIO0 MOJENb PEAIbHON CUTYallUH, IPUMEHSATH 3HAHUS, IOJTYYEHHBIE B KypCe
«Anrebpa ¥ Hayajga MAaTeMAaTHUYECKOrO aHaliMu3a», JJIg PEIICeHUS CaMOCTOATEIHHO
chOpMyITHMPOBAaHHON MaTEeMaTUYECKOM 3alaud, a 3aTeM HMHTEPIPETHPOBATH IMOTYUYEHHBIN
pe3ynbTar.

CognepxartenbHo-MeTOnMYECKass  JuHUA «YUucna W BBIYMCIEHUS»  3aBEpIIaeT
(dbopMHpOBaHUE HABBIKOB MCIIOJIH30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLJIO HAa4YaTo B
OCHOBHO# 11KOJI€. B cTapimeii mkojie ocoboe BHUMaHKE yeseTcsl GOPMUPOBAHUIO TTPOUYHBIX
BBIYHMCIUTEIBHBIX HABBIKOB, BKIIFOUAIOIIMX B C€0sl MCIIOJIb30BAHUE PA3IUYHBIX (HOPM 3aIUCU
NEUCTBUTEIIBHOTO YHWCIIA, YMEHUE PALMOHAIBHO BBIMOIHATH IEHCTBHUS C HHUMH, JAENaTh
MPUKUIKY, OILIEHHBaTh pe3ynbrar. OOydarommuecs: MOJy4aroT HABBIKU TMPUOIMMKEHHBIX
BBIYMCJICHUM, BBITIOJHCHUS JEHUCTBUN C YWCIaMM, 3alMCaHHBIMH B CTaHJApTHOU (opme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEaJU3YyETCs Ha MPOTSHKEHUU BCEro OOYy4YCHHsS B
CTaplIe IIKOJIE, TOCKOJIBKY B KaXIOM paslese IporpaMMbl IPEIyCMOTPEHO peLIeHue
COOTBETCTBYIOIUX 3a7ad. OOyuaromuecss OBJIaJEBaIOT PA3IUYHBIMU METOJAMU PELICHHUS
[ENbIX, PAlMOHATBHBIX, HWPPANMOHATIBHBIX, I[IOKA3aTEeNbHBIX, JIOTApUDMHUYECKUX U
TPUTOHOMETPUUECKUX YypAaBHEHMM, HEpPaBEHCTB W uX cucreMm. [lonmyyeHHble yMeHHs
UCTIONB3YIOTCSl TpPH MCCIEAOBAHMM (PYHKIMM C TIOMOIIbIO MPOU3BOJHOW, pEIICHUU
NPUKIAIHBIX 337a4 M 3aJa4y Ha HAXO0XXJCHUE HAuMOOJIbIIMX W HAWMEHBIIUX 3HAYCHUU
¢byakuuu. JlaHHas comep)kartenpHas JWHUAS BKIIOYaeT B ce0a Takke (GOpMHpOBAHUE
YMEHUM BBINOJIHATh Pacy€Thl mo (opmyiam,



npeoOpa3oBaHusl IIE€JbIX, pPAMOHAJIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIDAKEHUM, a TaKXKe BBIPAXKEHUH, COJEep)KalluX CcTeneHu u Jjorapudmel. brarogaps
U3y4YEHUIO  aireOpamdyeckoro  MaTepuajga  [OPOUCXOAMT  JaJbHEHIIee  pa3BUTHE
QITOPUTMUYECKOTO M a0CTPaKTHOTO MBIIIEHUS ydalquxcs, (OPMHUPYIOTCS HABBIKH
JNEAYKTUBHBIX PAcCyKJIEHUH, pabdoTbl € CHUMBOJIBHBIMU (opMaMu, MpeaCTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BUJE PAaBEHCTB M HEPABEHCTB. Anredpa mpeiaraet
3¢ (peKTUBHBIE MHCTPYMEHTHI AJI PEHICHUS NMPAKTUYECKUX M €CTECTBEHHO-HAyUYHBIX 3ajady,
HarJsIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK s13bIKa HAYKHU.

CopepxarenbHo-MeToAnYecKass TUHUSA «DyHKIMHU U TPAPUKU» TECHO MEPEIIeTaeTCs C
APYTHUMHU JIMHUSMU Kypca, IIOCKOJIBKY B KAaKOM-TO CMBbICJIE 3a1a€T IOCJIEA0BATEIBHOCTD
U3ydeHus: Marepuana. V3ydeHue CTENneHHOW, TIOoKa3aTelbHOM, JorapupMUyecKon H
TPUTOHOMETPUUYECKUX (PYHKIUMH, UX CBOWCTB M TrpaUKOB, MCIOIb30BaHUE (PYHKIUH IS
pelIeHus 3a7a4 M3 JAPYrux Y4eOHBIX MPEIMETOB U pealbHOW KU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIU30M, TAK M C PEUICHHMEM YpaBHEHUW W HepaBeHCTB. Ilpu sTom
OomnbIIOE  BHUMaHUE yaensieTcss (OPMUPOBAHHUIO YMEHHUSI  BbIpaxaTh (opmynamu
3aBUCUMOCTH MEXIY pa3juYHbIMA BEJIWYMHAMH, HCCIE0BaTh IOJyYEHHbIE (YHKIUH,
CTpouTh uX rpaduku. Matepuan 3Tol coAepKaTeJIbHONU JTUHUYU HAIEJIEH Ha pa3BUTHE YMEHUI
U HaBBIKOB, IO3BOJIIIOIIMX BbIPAXKaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMU B Pa3JIM4YHOMN
dopMe: aHaNUTUUYECKO, Irpadudeckoll U cioBecHOUW. Ero u3zydenue crnocoOCTByeT pa3BUTHIO
QITOPUTMHUECKOTO  MBIIIJICHUS,, CHOCOOHOCTM K  OOOOIIEHHIO M KOHKPETHU3allMH,
UCITOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas muHMus «Hadana MaTeMaTHYecKOro aHajan3a» MO3BOJISET CYIECTBEHHO
paclMpuTh KpPyr Kak MaTeMaTU4eCKMX, TaK U IPUKIAIHBIX 3a1a4, JOCTYIIHBIX
o0yyaroummcsi, y KOTOPBIX HOSIBISETCS BO3MOXKHOCTb HCCIEAOBAaTh M CTPOUThH Ipaduku
GyHKIMM, ompenensTh UX HauOOJbIINE W HAUMEHBIIME 3HAYEHUS, BBIYMCIATH IUIOLIAAU
¢buryp u 00bEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOpEHUs npolieccoB. JlaHHas copepKareabHast
JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIECH PealbHbIX
CUTyalui, HaXOXXICHUsA HAWIYYIIETO DPEIICHUSA B NPUKIAJAHBIX, B TOM YHUCJIE COLUAIBHO-
HKOHOMMYECKUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOr0 aHaJIN3a CIIOCOOCTBYET
pa3BUTUIO  a0CTPAaKTHOTO,  (POPMAIbHO-JIOTUYECKOTO U KPEaTUBHOTO  MBIILICHUS,
(GbopMUPOBaHUIO YMEHUH PAcliO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE
u uckyccrtBe. OOydaromuecss y3HAIOT O BBIJAIOUINXCSA pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€
pa3BUTHUA MAaTEMAaTUKU KaK HayKH, U UX aBTOPaX.

CopeprxaTenbHO-MeTOANYECKas TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM IOCBSILIIEHA
AJIEMEHTaM TEOPUM MHOXKECTB. T€OpETHKO-MHOKECTBEHHBIEC NPEACTABICHUS NPOHU3BIBAIOT
BECh KYypC IIKOJBbHOM MaTeMaTMKH W NpeajararoT HauOojee YHUBEpPCAIbHBIA  SI3BIK,
OOBEOUHAIOIIMI BCE pa3lelibl MaTeMaTUKU M €€ NPWIOKEHUH, OHHU CBSA3BIBAIOT
pasHblie



MaTeMaTU4YEeCKAE AUCLHUIUIMHBI B eauHoe uenoe. Ilo3ToMy BaXKHO JaThb BO3MOXKHOCTH
IIKOJIBHUKY TIOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHONM MaTEeMaTUKH U
MCIIOJIB30BAaTh €0 JJIS BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa 1 Hauajia MaTeMaTUYECKOr0 aHAJIN3a» MPUCYTCTBYIOT TaK:KE€ OCHOBBI
MaTeMaTUYeCKOT0 MOJIEIIMPOBaHUS, KOTOPbIE MPU3BaHbl C(POPMUPOBATH HABBIKU MOCTPOEHUS
MojieNiel peasbHbIX CUTYalluid, UCCIEOBaHUS 3TUX MOJENEH ¢ MOMOIIBIO anmapaTa ajireopbl
1 MAaTe€MAaTHYECKOTO aHajlv3a M MHTEPNPETALUHN MOJYYEHHBIX PE3YyJbTAaTOB. Takue 3aJaHus
BIUICTEHBI B KaXKIbI M3 Pa3[eioB IPOrpaMMBbl, MTOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
UCIIOJIb3YeTCsl U pelleHus] MPUKIAAHBIX 3a7ad. [lpu pemieHun peanbHbIX MPaKTUYECKUX
3a/lay yyaliMecs pa3BUBAIOT HaOIIOJATENbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJB30BATh AHAJOTHI0, 0000IIaTh M KOHKPETHU3UPOBATH MpPOOIIEMY.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB PEIICHHS MPHUKIAAHBIX 3a]ad OpraHU3yeTcs B
IIPOLIECCE U3YUYEHUS BCEX TEM Kypca
«Anrebpa u Hayajga MaTeMaTUYECKOTO aHAIIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca ajreOphl W HavaJl MaTeMaTHYEeCKOTO aHajiu3a Ha
0a30BOM ypOBHE OTBOJUTCS 2 4aca B Hezento B 10 kimacce u 3 yaca B Henento B 11 kiacce,
BCEro 3a JiBa roga ooyueHus: — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCICHUA
Pannonansubie unciaa. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUoANYEcKUe  JpoOu. ApudMeTHUYecKue  omepauud C
palMOHANILHBIMU YUCJIaMU, Tpeo0pa30BaHus YUCIOBBIX BhipaxeHuil. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 33a/lay U3 Pa3IudHbIX OTpaciiei
3HAHWUU U pEaIbHOM KU3HH.
JlelicTBUTENBHBIE 4Kcia. PalnMOHanpHblE W MpPpALMOHAIbHBIE YHUCIHA.
Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH 4HciaMu. [IpuOnmxEéHHbIE
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.
Cremenp ¢ uensiM  mnokaszareneMm. CraHpapTHas — ¢opMa  3amucH
NeUCTBUTENbHOrO  uucia. HMcnonb3oBanwe  moaxonsuied  (GoOpMbl  3alucu
JNEUCTBUTENIBHBIX YMCEN Ui PEIICHUS MPAKTUYECKUX 3a/ad U TPEACTaBICHUS
JTAHHBIX.
ApudmeTndeckuii  KOpeHb  HaTypalbHOM  cremeHu.  JleiictBus ¢
apu(pMETUIECKUMHU KOPHSIMU HATYpaJIbHOUN CTEIEHHU.
CuHyc, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.
YpaBHeHUs] 1 HEPABEHCTBA
ToxaecTBa u TOXKAECTBEHHBIE ITPEOOPA3OBAHMSL.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
VYpaBHeHue, KOpeHb ypaBHeHUsI. HepaBeHCTBO, pelieHue HepaBeHcTsa. Meton
UHTEPBAJIOB.
Pemenue nienbix u ApoOHO-paIMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.
Pemenne nppanioHanbHbIX YpPaBHEHUNA U HEPABEHCTB.
Pemenne TpuronomeTpuueckux ypaBHEHUH.
[IprMmeHeHne ypaBHEHU U HEPABEHCTB K PELIICHUIO MATEMAaTUYECKHUX 3a1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEl HAYKU U PEaIbHOM KU3HH.
DOyHKUNH U TPAaPUKH
Oyukmus, crnocodsl 3amanus  QyHknuw. ['paduk  dyHkinuu.  B3anMbO
oOpaTHbIe (PYHKITHH.
OO6macTp ompeseneHus © MHOXKECTBO 3HaueHuW QyHkiuu. Hymm dyskmmm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUH.
Crenennas QyHKIIMS C HATypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUYECKUX
(yHKIMI YKCIIOBOTO apryMEHTA.

Havaja maTeMaTn4eCKOro aHaJIn3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUs MOCJI€10BATEIILHOCTEM.
MOHOTOHHBIC TOCJICIOBATCILHOCTH.

ApudmeTndeckas u reomeTpuiecKkas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccun. PopMysa CIHOXKHBIX MPOLEHTOB. lcrosb3oBaHWE NpOrpeccuu s
pELIEHUs PEAIbHBIX 3a7a4 MPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOkeCcTBO, omnepaiuu HajJ MHoXecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara JJs OIMCAHUS PeajbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCICHUSA

Hartypanbhbie u nenbie uncna. [Ipu3Haku 1eIMMOCTH HENTbIX YUCET.

Crenens ¢ palmoHaNbHBIM MTOKa3aTeneM. CBOICTBA CTENEHHU.

Jlorapudwm uuncna. JlecaTuunbie U HaTypaIbHbIE JTOTAPUPMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoGpazoBanue BeIpaKEHUMN, COAEPIKAIUX JTOTAPUPMBL

[IpeoOpa3oBaHure BBIPAKEHUN, COIEPKAIMIUX CTENCHH C palMOHAJIbHBIM
MOKAa3aTeJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHs 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl U COBOKYITHOCTH PallMOHATBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MAaTEMAaTHUYECKUX
3a/1a4 M 33724 U3 pa3IMuHbIX 00J1acTel HAYKU U PEeaTbHOM JKU3HU.

DyHKUNH U TPAPUKH

Oynkrus. [Tepuonnueckne Gyakmun. [IpoMexxyTKn MOHOTOHHOCTH QYHKITUH.
MakcumyMbl u MUHUMYMBI (pyHkiuu. Hawnbonbiiee W HawMeHbIIEe 3HAYCHUE
GYHKITUU HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKH.

ITokazarenbHas u orapupmMuueckas PyHKIUU, UX CBOMCTBA U IpauUKH.



Hcnonb3oBanue rpa@ukoB QPyHKIUN JUIsl pelICHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUH 337a4 U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana maTemaTH4ecKkoro aHajamsa

HenpepoiBHble pyHKIIMU. METOJ MHTEPBATIOB /AJIs1 PEIICHHS] HEPABEHCTB.

[IpousBonnass  ¢ynkumu. [eomerpuueckuii u  (HU3UMYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  d7eMEHTapHBIX  QyHKIME.  DopMylibl  HAXOXKIECHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue Mpou3BOAHON K MCCIEAOBAHHMIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxaenue HanOonblllero ¥ HAaMMEHbUIEro 3HayeHusl GQyHKIUU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHON I HAXOXKJACHUS HAWIY4dllero peuieHus B
OpPUKIAOHBIX 3aJadax, Ui ONpENENIEHUs CKOPOCTH IMpouecca, 3aJaHHOTO
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNurterpan, ero reoMerpuyeckuii u (Quznueckuid cMmbIci. Beruncienue
uHTerpana mno popmyne Hetorona—JleiioHuIa.



IHIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydebHOro mnpeamera «MaremaTuka» JOJKHO oOOecreunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHET0 00111ero 00pa3oBaHus CIEAYIOMMNX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yibTaThl OCBOCHUSI MPOTPaMMbl y4eOHOTrO TMpeaMeTa
«MaTremaTuKa» XapaKTepU3yTCS:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHHCKOrO OOIINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SIBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOpPHI, ONPOCHl WU TP.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C WX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaXKJAHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY U HAaCTOSIIIEMY POCCUMCKON MaTeMaTHUKH, [IEHHOCTHBIM OTHOILIICHUEM K
TOCTHKEHUSIM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ATHUX JOCTIKCHHH B JIPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAaHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyYIIIEro.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUH; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHoro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHN U
OTJbIXa, peryiisipHast pu3ndeckasi aKTHBHOCTD ); (PU3MIECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BOoCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  NPOPECCHOHATIBHOM  AESTENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUJIaHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MATEMaTUUYE€CKON HAapPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTUYECKON KYJIbTYpbl, MOHMMAHHEM BIIMSIHUS
COLIMAJIbHO-PKOHOMHUYECKUX MPOLECCOB Ha COCTOSHHUE NMPHUPOJAHON M COIMAIbHON
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOTO  XapakTepa HJKOJIOTMYECKHX Mpoliem;
OpUEHTaluel Ha NPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM JJIs pelleHus 3anad B
00J1aCTH OKpY’Katollel cpeibl, MIIaHUPOBAHUS MOCTYIIKOB M OIIEHKH UX BO3MOMXHBIX
MOCIICJICTBUM JJI1 OKPY>KAIOIIECH CpefIbl.

LleHHOCTH HayYHOT'O TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM MPAKTUKH, TOHUMaHUEM
MaTEMaTUYECKON HAyKW Kak cgepbl UYeJOBEUECKOW ESITeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHUS IUBWIM3ALMU; OBJIAJCHUEM SI3BIKOM
MaTEMaTUKAd M MaTeMaTH4YEeCKOM KyJNbTYpOW Kak CpelCTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYIIECTBJISTh MPOEKTHYIO M HCCIEIOBATENIbCKYIO NI€ATebHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJabTaThl OCBOCHHS MPOTpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YVHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0euUCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1)  Vuueepcarvhvie  noznaseamenvuvle  Oelicmeus,  0becnewusaom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYEccos obyyarwuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYAcarwe2o0  Mupa,  HpUMEHeHUue  JI02UYEeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble lornueckre 1eMCTBUA:

e BBIIBJISTH U XapaKTEpPU30BaTh CYIIECTBEHHbIC NMPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXKAY TOHATHSIMH; (HOPMYIUPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHaBIMBAaTh  CYIIECTBEHHbIH  MPHU3HAK
KJ1laccupuKauu, OCHOBaHUA [ OOOOIIEHHS M CpPAaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (aKTax, [aHHBIX, HAONIONEHUSIX M YTBEPXKICHHUAX;
npeajgaraTb KpUTEpHUH AJi BbISIBJICHHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUMH;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEIIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh APIyMEHTAIIHIO,
OPUBOJIUTH TPHUMEPbl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIBCKUC )lef'ICTBPISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICOBATCILCKAN WHCTPYMEHT IMO3HAHUS;
(GbopMyIHpOBaTh BOMPOCHI, (UKCUPYIOUIHE TMPOTHBOpPEUYHE, IMPOOIeMY,
yCTaHaBIMBaTh HCKOMOE W  JaHHoe, (OpMHUPOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITETTHHO CTUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBJICHUSMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTaM
NPOBEACHHOTO HAOIIOJEHUS, MCCIEAOBAaHUs, OIICHHBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IpOIECCca, a TAKKE BBIIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmariueii:

BBISBJIATH AeUIIMTH HHPOPMAILIUU, TAHHBIX, HEOOXOIUMBIX JIJIsI OTBETAa Ha
BOIIPOC U JUIS PELICHUS 3a]1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYPHpPOBaTh WH(MOpPMAIHIO, TIPEACTABIATH €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEIBHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmsus,  00ecneyusaom
chopMUPOBAHHOCIb COYUATBHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPHUHUMATH ¥ (POPMYIHPOBATH CYKICHUS B COOTBETCTBHUH C YCIOBHIMHU
Y TeJISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIP@XKATh CBOIO TOUKY 3PCHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy PEIICHUS
3aJ1a4yu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0jI¢ OOCYKIEHHS 3a/aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMHI,
pOOJIEMBI, perIacMou 3aJ1a4r, BRICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIMOCTAaBIsATh CBOM CYXKICHHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKMBATh Pa3jInYMe M CXOACTBO TO3UIUH; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJNbTaThl  PEIICHHWsS  3aJadd,  OIKCIICPUMCHTA,
UCCJICIOBAHMS, IIPOCKTA; CAMOCTOSATEILHO BEIOUPATH ()OPMAT BBICTYILIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

e TIOHUMATh M UCIIOJIL30BaTh IPEHMYIIECTBA KOMaH/IHON U WHINBUyaIbHOU
paboOThI MPHU pENICHUH YYEeOHBIX 3aJlay; NMPUHUMATH IIEJIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHU3alMI0  COBMECTHOM  paboThI,
pacupenensiTh BHABI paboOT, MOTOBApUBATHCA, OOCYKIaTh IMpoOIECC U
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e Y4acTBOBATh B IPYNIOBHLIX opMax paboThl (00CYKIeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBD» W HWHBIE); BBINOJHATH CBOI YacTb pabOTHl U
KOOPJMHUPOBATH CBOU JIEHCTBUS C APYTHUMH YICHAMHU KOMaH/IbI; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA TPOAYKT 1O  KPUTEPHSM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

3) Vuusepcanvhuvie pezyisamugenble Oeticmeust, 0becneyusaiom hopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanusi:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 33J]a4H, BEIOMPATh CIIOCO0 PEIIeHUs C
y4E€TOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTpOIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pediekcuu Kak OCO3HAHHS
COBEPIAEMbIX JTEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yTbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yiabTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1a4u;



e IPEABHUIETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIESITEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa ILEIH U YCJIOBHUSIM, OOBICHATH
NPUYMHBl JTOCTMKEHUS WM HENOCTHKECHUS PE3YyJbTAaTOB JEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTHUYECKOTO aHAJIN3a»
Ha YpOBHE CpeIHEro oOuiero oopa3oBaHUs JOJKHO 00ECTeYnBaTh JIOCTHXKEHHE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

10 KJIACC

Yucia v BbIYMCJICHUSA

OnepupoBaTh TOHATUSIMHU: PAIMOHATIBHOE M JICUCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmerndyeckue  omepanuM ¢ palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOIuKEHHBIE BBIUUCICHUS, UCTIONB3Ys MpaBUia OKPYTJICHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amuMcu JACUCTBUTENHHOTO YHWCIA, KOpPEHb HATypallbHOW CTEICHH,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aITUCH IEUCTBUTEIBHBIX YHUCEN ISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIb30BaTh 3aMKUCh MPOU3BOJIBLHOTO yIiia yepe3 oOpaTHbIE TPUTOHOMETPUIECKUE
byHKIUN.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHSATUAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peIIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BreimonaaTh mpeoOpa3oBaHMs IENbIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIPAKCHUH U PELIATh OCHOBHBIC TUIBI LIEIBIX, PALMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAyKU U PEaIbHON KU3ZHHU.



MopenupoBarh peajibHble CUTyallUM Ha $3bIKE aire0pbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUNM U TPAPUKHU

OnepupoBaTh MOHATUAMU: (YHKUHUSA, CIOCOOBI 3aJaHusl QyHKIUHU, 00JaCTh
ONpeJeNeHUs] U MHOXXECTBO 3HA4YCHMM (QYyHKUUH, Tpaduk (QyHKIMH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTD (PYHKIIUU, HYIH (PYHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIUHI 1151 pelIeHUs] ypaBHEHUH.

Crtpoutb U uutaTh rpaduku TUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QyHKIUN Uil UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIICHUH 3aJa4y U3 JPYIHX Yy4eOHBIX MPEIMETOB U peajbHOMN
’KU3HU; BBIpAXXaTh (GOPMYJIaMHU 3aBUCUMOCTH MEXIY BETUYMHAMMU.

Hauyana MaTemaTH4ecKOro aHajau3a

OnepupoBaTh MOHATUSMU: [OCJIEIOBATENBHOCTh, apudMeThyeckas W
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBAIOLIAs TIeOMeTpUYecKas
nporpeccusi, cymma 0€CKOHEUHO yObIBarOIIe reOMEeTpUUYECKOM POrpeccuu.

3a1aBaTh OCIEA0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEIOBATENIBHOCTEW U MIPOTPECCUM ISl PELICHHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEpALlMU HAJl MHOKECTBAMU.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIsl ONUCAHUS PEAJIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a7a4 U3 IPYIHX YYEOHBIX MTPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONIpEJICJICHHE,  TEOpeMa,  CIEACTBHE,
J0Ka3aTeNIbCTBO.

11 KIIACC

Yucjia ¥ BbIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€J0€ YHCIO; MCIOIb30BaTh
NPU3HAKU JICIMMOCTH LIEJIbIX YHCEJN, PA3JIOKEHHUE YHCJIa HA TIPOCThIE MHOXKUTEIU
JUUIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTEIICHb C PAllMOHATBHBIM MTOKA3aTEIIeM.

OnepupoBaTh MOHATHUSAMU: JIorapudM dYuCia, ASCATUYHBICE U HaTypaJibHbBIC
norapuMsbl.

YpaBHeHUs 1 HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW M NpeoOpa3oBaHUsl  BBIPAKEHUIA;
ONIEPUPOBATh MOHATHAMHU: IIOKA3AaTEIBHOE YpPaBHEHUE WM HEPABEHCTBO; peLIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BbeinosiHAT  MpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpPKAIIUX JIOTapu(pMBbI;
ONEepUPOBATH NOHATUAMU: JIOTapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JUHEHWHBIX YPAaBHEHUN M €€ PEILICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUN JJIS1 PEILICHUS MPAKTUYECKHUX 3a/1a4.

HaxonuTe pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CHUTYyallMM Ha s3bIKe€ anreOpbl, COCTaBIATH
BBIDAXXCHMS, YpaBHEHUs, HEPABEHCTBA M CHUCTEMBbl 110 YCIOBHUIO 3a/auy,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUH U TPAPUKHU

OnepupoBaTh  MOHATUSMU:  TMepuoanueckas  (YHKUIUS, [POMEXYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OKCTpemMyMa (yHKuuu, Haubonbiiee u
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UcclieIoBaHus QYHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: TpapUKU MOKa3aTeNbHOH, JorapugmMuueckod u
TPUTOHOMETPUYECKUX (YHKIMM; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTH U
UCIIOJIB30BATh I PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM MJIOCKOCTU TpaUKU JTUHEUHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Wcnonp3zoBaTh rpaduku (QyHKUMH Ui MCCIEAOBAHUS IPOLECCOB U
3aBHCUMOCTEN U3 IPYIUX y4EOHBIX TUCIUIUINH.

Hayana maTeMaTH4ecKOIro aHaIM3a

OmneprpoBaTh MOHATHUAMU: HENpepbIBHASL (QYHKIMS; TPOU3BOAHAS (YHKIUY;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PU3MUECKHUI CMBICI MPOU3BOIHON JIsl pEIICHUS
3a/1a4.

Haxoautb npou3BoAHbIE JIEMEHTAPHBIX (PYHKIIMM, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh MPOU3BOAHYIO JUISl UCCIIEN0BAaHUS (YHKIMN HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO I HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHAMM: MEepBOOOpa3HasT W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTs nepBooOpasHblie 371eMEHTaPHBIX (DYHKIIHIA; BEIYUCIATh HHTETPAI IO
dbopmyne Hprorona—JleitOnuna.

PemaTe mpukmagHbie 3aaud, B TOM YHUCIE COIUATBHO-IKOHOMHUYECKOTO H
¢u3nyecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaunmeHoBaHMe pa3/ies10B U TeM
n/n NporpaMmbl

MHOk€ecTBa pallMOHAIbHbBIX U
1 NEUCTBUTENLHBIX urcell. ParimoHanbLHEBIE
YpaBHEHUS U HEPABEHCTBA
Oynkunu U rpaduxu. CTeneHs ¢ 1elbiM
MOKa3aTeaemM
ApubMeTnuecKknii KOpeHb N—O0i CTENEHH.
WppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyIbl
4 TPUTOHOMETPHUU. T pUrOHOMETPUUECKHE
YpaBHEHHUS

5 HOCJ’IGI[OB&TCJ'IBHOCTI/I U IIPOrpeCcCcuu

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3ALIUS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoaunuecTBo 4acoB

Bcero

14

18

22

68

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBare/ibHbIE

pecypcsl

bubmmoreka [JOK
https://m.edso0.ru/1568aba3

bu6mmorexa [JOK
https://m.edso0.ru/1568aba3

bu6mmoreka [JOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [JOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [JOK
https://m.edsoo.ru/1568aba3

bubmuoreka [IOK
https://m.edsoo.ru/1568aba3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

Ne
n/u

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMMbl

CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM.
[TokazarensHas Gpynkuus. [lokazaTenbHbie
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIHSL.
JlorapudmMudeckre ypaBHEHHS 1
HEpaBEHCTBA

Tpuronomerpuyeckue QyHKIIUU U UX
rpaduku. TpuroHoMmerpuueckue
HEpaBEeHCTBA

[IpousBonas. IIlpumeHneHre npon3BoIHON
WuTerpan u ero npuMeHeHus
Cucrembl ypaBHEHHI

HaTypaJ'ILHLIe H OCJIBIC YMUClla

[ToBTOpeHnue, 0600IIeHIEe, CUCTEMATH3AIHS
3HAaHUU

KoaunuecTBo 4acoB

Bcero

12

12

24

12

18

102

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBare/ibHbIE

pecypcsl

bubmmoreka [JOK
https://m.edsoo.ru/f11c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/f11c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/f11c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/fl11c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/fl11c4afd

bubmuoreka [IOK
https://m.edsoo.ru/fl1c4afd

bubmuoreka [IOK
https://m.edsoo.ru/fl11c4afd

bubnuroreka [JOK
https://m.edsoo.ru/fl1c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne

. Tema ypoka

MHO3K€eCTBO, Onepauy Haj
1 MHOecTBaMH. /[uarpamMmer
Dilnnepa—BenHa
PammmonanbHbIe YnCia.
OOBIKHOBEHHBIE U JECITUYHBIE
TpoOH, TPOTICHTHI, OECKOHEUHBIE
MEPUOANIECKHE TPOOH

ApubdmMeTnueckue oneparmu ¢
paloHaIbHBIMU YHCIIAMH,
peoOpa3oBaHMs YUCIOBBIX
BbIpAXEHU I

[Ipumenenue npoOeii ¥ MPOLIEHTOB
JUISl pELIEHUS IPUKIIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpaciel 3HAaHUH U
pETBHOM KU3HU

[Ipumenenue npoOeli ¥ MPOLICHTOB
JUISL PELLICHUS NIPUKIIaHBIX 3a1a4 U3
pa3JIMYHBIX OTpACcied 3HAHUM U
peabHOM KU3HU

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

bu6mmoreka [JOK
https://m.edsoo.ru/746d5dce

bu6mmoreka [JOK
https://m.edsoo.ru/be888093

bu6mmoreka [JOK
https://m.edsoo.ru/4d7f95fe

bubnuoreka [IOK
https://m.edsoo.ru/44dd1046

bubnmoreka [JOK
https://m.edsoo.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

10

11

12

13

14

15

JlelicTBUTEIIbHBIE YHUCIIA.

PannoHanbHbIe 1 HppaLMOHAIIBHBIE

quciia

ApudmeTrueckue ornepamuu ¢
ﬂeﬁCTBHTeHBHBIMH qucjiaMu

[IpubnmxEHHbBIE BEIYMCIIEHNS,

IIpaBHJIa OKPYIJICHUA, IPUKHUAKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUN

TO)KI[CCTBa U TOXKICCTBCHHBIC
npeoOpa3oBaHms

VYpaBHEHHE, KOPEHb YPaBHEHUS

HepagenctBo, pemienue
HEpaBEeHCTBA

Merto uHTEpBATIOB

Pemenue nensix u 1poOHO-
palOHAaIbHBIX YPaBHEHUH U
HEPaBEHCTB

KonTtponbHas padoTa o teme
"MHo>ecTBa paluOHaIbHbBIX U
IENCTBUTEIBHBIX YHCETL.
PanmonanbHbie ypaBHEHUS U
HepaBeHCTB"

OyHKIMA, CIIOCOObI 3a/1aHHs
¢ynkuuu. BzanmHo oo6patHble

byHKIIMH

bu6mmoreka [JOK
https://m.edsoo.ru/2f36a36f

bu6mmoreka [JOK
https://m.edsoo.ru/a97a12d9

bubmmoreka [JOK
https://m.edsoo.ru/cb723fbd

bubmmoreka [JOK
https://m.edsoo.ru/3a23ac15

bu6mmoreka [JOK
https://m.edsoo.ru/11ac68be

bu6mmoreka [JOK
https://m.edsoo.ru/50bdf26d

bu6mmoreka [JOK
https://m.edsoo.ru/775f5d99

bu6mmoreka [JOK
https://m.edsoo.ru/6ec7al07

bubnuoreka [IOK
https://m.edso0.ru/1914a389

bubmmoreka [JOK
https://m.edsoo.ru/226eeabf



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf

16

17

18

19

20

21

22

23

24

25

I'paduk pynkuuu. O6nacth
OTIPEICIICHUSI © MHOXKECTBO
3Ha4eHui GpyHKun. Hymm
¢bynkuuu. [IpoMexyTku
3HAKOITIOCTOSTHCTBA

UYErHble 1 HeYETHBIE PYHKIIUU

CreneHb C IETBIM TTOKA3aTeIIeM.
CrannaptHas popma 3anucu
IeHCTBUTEIILHOTO YHCIIa

Hcnonp3oBanue moaxoaaien
(hopMBI 3aIMCH TEHCTBUTETBHBIX
YyCcel ISl peuIeHUS TPAKTHUECKUX
3a/1a4 U MpeICTaBICHUs] TaHHBIX
CrenenHas GyHKITUSA C
HaTypaJIbHBIM U LIEIbIM
nokazatenem. E€ cBolicTBa u rpaduk
ApubdMeTnuecknii KOpeHb
HaTypaJIbHON CTETNeHU

ApudMeTHuecKnii KOpeHb
HaTypaJIbHON CTETeHU

CpoiicTBa apuMETHIECKOTO KOPHS
HaTypaJIbHON CTETNeHU

CpoiicTBa apuMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

CpoiicTBa apuMETHIECKOTO KOPHS
HaTypaJbHOU CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/763e75ee

bu6mmoreka [JOK
https://m.edsoo.ru/ff4564ad

bu6mmoreka [JOK
https://m.edsoo0.ru/66446d3e

bu6mmoreka [JOK
https://m.edsoo.ru/6eadc6fl

bu6mmoreka [JOK
https://m.edsoo.ru/3f25a047

bu6mmoreka [JOK
https://m.edsoo.ru/d82c36d4

bubnuoreka [IOK
https://m.edsoo.ru/fe7fc4db

bubnuoreka [IOK
https://m.edsoo.ru/d0f0b260

bubmmoreka [JOK
https://m.edso0.ru/c3389865

bubmmoreka [JOK
https://m.edsoo.ru/444c4b9c



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c

26

27

28

29

30

31

32

33

34

35

36

37

38

JlevicTBusi ¢ apu(pMETHICCKUMH
KOPHSIMU N—OM CTETIEHU

JeiicTBus ¢ apupMeTHIECCKUMU
KOPHSIMU N—O# CTEIEHU

JeiicTBus ¢ apupMeTHIECCKUMU
KOPHSIMU N—O# CTEIEHU

JleiicTBus ¢ apupMeTHIEeCKUMU
KOPHSIMU N—O# CTEIEHU

JleiicTBus ¢ apupMeTHyecKuMu
KOPHSIMU N—O# CTEMEeHU

Pemenune nppanroHaibHbIX
YpaBHEHUN U HEPABEHCTB

Pemenue nppanrioHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemenune nppanrioHaibHbIX
ypaBHEHUI U HEPABEHCTB

Pemenue nppanmonaibHbIX
ypaBHEHUI U HEPABEHCTB

Pemenue nppanmonaibHbIX
ypaBHEHUI U HEPABEHCTB

CgoiicTBa 1 rpaduk KOpHS N-0if
CTETeHU

CBoiicTBa 1 rpauK KOpHS N-0i
CTETIEHU

KonTponeHas paboTa o teme
"ApupmeTrrueckuii KopeHs N—oi
creneHy. MppannoHanbHele
YpaBHEHUS U HEpaBeHCTBA"

bu6mmoreka [IOK
https://m.edsoo.ru/54b815c5

bu6mmoreka [JOK
https://m.edso0.ru/83105a0e

bu6mmoreka [JOK
https://m.edsoo.ru/2ablc7bc

bub6mmoreka [JOK
https://m.edsoo.ru/eacbh053c

bu6mmoreka [JOK
https://m.edsoo.ru/8a5ada51

bu6mmoreka [JOK
https://m.edso0.ru/69106ae7

bu6mmoreka [JOK
https://m.edso0.ru/9362fea9

bu6mmoreka [JOK
https://m.edsoo.ru/78d9b391

bu6mmoreka [JOK
https://m.edsoo.ru/de7ca33e

bu6mmoreka [JOK
https://m.edsoo.ru/87e5e52d

bubnuoreka [IOK
https://m.edsoo.ru/eb0cc5e3

bubnmoreka [JOK
https://m.edsoo.ru/5f29b9b5

bu6mmoreka [JOK
https://m.edsoo.ru/f13af630



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630

39

40

41

42

43

44

45

46

47

48

49

50

51

CuHyC, KOCUHYC U TaHI'€HC
YHCJIOBOTO apryMeHTa

CuHyc, KOCUHYC ¥ TAaHT€HC
YKCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC H
apKTaHT€HC YMCJIOBOTO apryMeHTa
ApPKCHHYC, apKKOCUHYC H
apKTaHT€HC YMCJIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,
oTpe/ieNieHue TPUTOHOMETPUUYECKHUX
(YHKIIMI YKCIOBOrO apryMeHTa
TpuronomeTrpuyeckas OKpy HOCTb,
OIpeieNIeHNue TPUTOHOMETPUUECKUX
(GyHKIUH YUCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPHUUYECKHE
hopmyIbl

OCHOBHBIE TPUTOHOMETPUUYECKHE
hopmMyItbl

OCHOBHBIE TPUTOHOMETPUUYECKHE
hopmyIbI

OCHOBHBIE TPUTOHOMETPUUYECKHE
hopmyIbI

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUN

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUIH

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAIKCHUH

bu6mmoreka [IOK
https://m.edsoo.ru/5f605ed0

bu6mmoreka [JOK
https://m.edsoo.ru/ec9f4d78

bu6mmoreka [JOK
https://m.edsoo.ru/b8f5d49a

bub6mmoreka [JOK
https://m.edsoo.ru/f1ff9220

bu6mmoreka [JOK
https://m.edsoo.ru/6df195a0

bu6mmoreka [JOK
https://m.edsoo.ru/6b61c578

bu6mmoreka [JOK
https://m.edsoo.ru/6ed2b3ba

bu6mmoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bu6mmoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bubnuoreka [IOK
https://m.edsoo.ru/12d1413c

bubnmoreka [JOK
https://m.edsoo.ru/e248c5fc

bubmmoreka [JOK
https://m.edsoo.ru/09ba5b3d

bubmmoreka [JOK
https://m.edsoo.ru/1f4655da



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da

52

53

54

55

56

57

58

59

60

61

62

[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN

[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN

Pemrenne TpuroHoMeTpUYECKUX
YpaBHEHHI

Pemrenne TpuroHoMeTpuyeCKux
YpaBHEHHI

Pemrenne TpuroHoMeTpuyeCKux
YpaBHEHHI

Pemrenne TpuroHoMeTpuyeCKux
YpaBHEHHI

Pemenue TpuroHomMeTpruyeCKuX
YpaBHEHUM

Pemenune TpuroHomMeTpruyeCKuX
ypaBHEHUM

O6006menue no remam "OCHOBHBIE
TpUTOHOMETpHUYECKUEe (POPMYIIBI.
Tpuronomerpuyeckue ypaBHeHus"

KontponbHas pabota o treme
"®opMysbl TPUTOHOMETPUH.
Tpuronomerpuyeckue
ypaBHeHus"/Beepoccuiickas
poBepoyHas pabora

HrtoroBas KOHTpOIIbHAs paboTa /

Bcepocculickas npoBepoyHas
pabora

bu6mmoreka [IOK
https://m.edso0.ru/76ce9958

bu6mmoreka [JOK
https://m.edso0.ru/8fa598hb5

bu6mmoreka [JOK
https://m.edsoo.ru/6baefel9

bub6mmoreka [JOK
https://m.edsoo.ru/alf8d141

bu6mmoreka [JOK
https://m.edsoo.ru/65a0f2d0

bu6mmoreka [JOK
https://m.edsoo0.ru/0d8a770d

bu6mmoreka [JOK
https://m.edsoo.ru/cec28774

bu6mmoreka [JOK
https://m.edsoo.ru/e6eec650

bu6mmoreka [JOK
https://m.edsoo.ru/ae44ac4c

bubnuoreka [IOK
https://m.edsoo.ru/b46a8228

bubmmoreka [JOK
https://m.edsoo.ru/188bbféc



https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c

63

64

65

66

67

68

O0001enue, cucTreMaTH3aIus
3HaHUH 32 Kypc anreOpsl U Havyam
MaTeMaTH4ecKkoro aHamuza 10
KJ1acca

Apudpmernueckas u
reOMETPUYECKas IPOrPECCUM.
Hcnonp30Banue nporpeccuu s
pelIeHts pealibHBIX 3a7a4
MPUKIIAJHOTO XapakTepa

beckoneuno yoObiBaromas
TeOMETPUYECKAsT TPOTPECCHSL.
Cymma 6eckoHEeUHO yObIBaroIen
TeOMETPUIECKO MPOrpeccun

®dopmyra CI0KHBIX TPOIIEHTOB

®dopmyra CI0KHBIX TPOIIEHTOB

O0o001enue, cucTeMaTH3aIus
3HaHUH 3a Kypc anreOpsl 1 Havas
MaTeMaTH4ecKoro aHaiauza 10
Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edso0.ru/33e6629¢

bubmmoreka [JOK
https://m.edso0.ru/d36669f8

bu6mmoreka [JOK
https://m.edsoo.ru/l1cbf72bl

bu6mmoreka [JOK
https://m.edsoo.ru/538fc437

bu6mmoreka [JOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [JOK
https://m.edsoo0.ru/49f1b827



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KJIACC

Ne
n/u

10

11

Tema ypoka

CremneHs ¢ palioOHAIBHBIM
ToKazarenem

CBoliCcTBA CTEIIEHU

[IpeobpazoBaHme BRIpaOXKEHHUH,
COJIePIKAITUX PAIIMOHATBHBIC CTETICHN
[IpeobpazoBaHue BHIpaOXKECHUH,

COJIep KAIUX PAIMOHAITBHBIC CTETICHU
[IpeobpazoBaHue BHIpOXKECHUH,

COJIep KAIUX PAIMOHAIBHBIC CTETICHU
[Toka3aTenpHbIC ypaBHEHUS U
HEpaBCHCTBA

[Toka3aTenpHbIC ypaBHEHUS U
HEpaBCHCTBA

[Toka3zaTenbHbIC ypaBHEHUS U
HEpaBCHCTBA

[TokazarenbHbIC ypaBHEHUS U
HEpaBEHCTBA

[TokaszarenbHbIC ypaBHEHUS U
HEpaBEeHCTBA

[Toxa3zaTenbHast GyHKIMS, €€ CBOWCTBA
U rpaduk

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHBbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

bubmmoreka [JOK
https://m.edso0.ru/a52939b3

bubmmoreka [JOK
https://m.edsoo.ru/ff601408

bu6mmoreka [JOK
https://m.edso0.ru/3d87e248

bu6mmoreka [JOK
https://m.edso0.ru/343c6b64

bu6mmoreka [JOK
https://m.edso0.ru/4064d354

bu6mmoreka [JOK
https://m.edsoo.ru/be76320c

bu6mmoreka [JOK
https://m.edsoo0.ru/3d408009

bubnuoreka [IOK
https://m.edsoo.ru/bd5ff0ec

bubmmoreka [JOK
https://m.edsoo.ru/cebf10c6

bubmmoreka [JOK
https://m.edsoo.ru/536de727

bu6mmoreka [JOK
https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

12

13

14

15

16

17

18

19

20

21

22

23

KonTtponsHas paboTa 1o teme
"CreneHp ¢ pallMOHaIbHBIM
nokaszarenem. [lokasarenbHas
¢bynkuus. [TokazarenbHbie ypaBHEHHS
1 HepaBeHCTBA"

Jlorapudwm yucna

JlecTHYHBIE ¥ HATYpaJIbHBIE
sorapudmsl

[IpeobpazoBaHue BEIpAKECHHUIA,
coJieprKaluXx Jorapu@mol
[IpeobpazoBaHue BEIpAKECHHUIA,
CoJIepXKaIiux Jorapudmbl
[IpeoOpazoBaHue BEIpAKECHHUIA,
CoJIepXKaIiux Jorapudmbl
[IpeoOpazoBaHue BEIpAKCHHUIA,
coJieprKalux Jorapudmol
Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

Jlorapugmuueckue ypaBHEHUS U
HEepaBEeHCTBA

Jlorapudgmuueckas GpyHKIuS, €€
CBOIicTBa U rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/58e8e2f2

bubmmoreka [JOK
https://m.edsoo.ru/3e3230d4

bubmmoreka [JOK
https://m.edsoo.ru/lea72162

bu6mmoreka [JOK
https://m.edsoo.ru/da48154¢c

bu6mmoreka [JOK
https://m.edsoo.ru/4beffO3b

bu6mmoreka [JOK
https://m.edsoo.ru/fe189f2d

bubmmoreka [JOK
https://m.edsoo.ru/fadb8aa5

bu6mmoreka [JOK
https://m.edso0.ru/3034724e

bubnuoreka [IOK
https://m.edsoo.ru/712ac2d9

bubnuoreka [IOK
https://m.edsoo.ru/9e3f4bc9

bu6nmoreka [JOK
https://m.edsoo.ru/15bclcfb

bu6nmoreka [JOK
https://m.edsoo.ru/d68bbe9d



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

24

25

26

27

28

29

30

31

32

33

34

Jlorapudmuueckas QpyHkuus, eé
CBO¥icTBa U Tpaduk

Tpuronomerpudeckue PyHKIMH, UX
CBOMCTBA ¥ TpaduKu
Tpuronomerpudeckue PyHKIMH, UX
CBOMCTBa U rpaduku

Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBa U rpaduku
Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBaA U rpapuku

[Ipumepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

ITpuMepb! TPUTOHOMETPUYECKUX
HEpPaBEHCTB

[Ipumepbl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

KounTponbnas pabora o teme
"Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa. T pUrOHOMETPHYECKUE
(GYHKIMH B UX

rpaduku. TpuroHomerpudeckre
HEepaBeHCTBA"

HenpepbiBHbIE QyHKIIMN

bu6mmoreka [JOK
https://m.edso0.ru/9d102051

bu6mmoreka [JOK
https://m.edsoo.ru/beeff646

bu6mmoreka [JOK
https://m.edsoo.ru/d2e4601b

bubmmoreka [JOK
https://m.edsoo.ru/ba9da96d

bu6mmoreka [JOK
https://m.edsoo.ru/24ab3c53

bu6mmoreka [JOK
https://m.edsoo.ru/5272b9al

bu6mmoreka [JOK
https://m.edso0.ru/0c837397

bubmmoreka [JOK
https://m.edsoo.ru/e6e1901f

bu6mmoreka [JOK
https://m.edso0.ru/0f903c75

bubnuoreka [IOK
https://m.edso0.ru/10130727

bu6nmoreka [JOK
https://m.edsoo.ru/403bfb0d



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d

35

36

37

38

39

40

41

42

43

44

45

46

47

Merto MHTEpBANOB AJIsl PELIEHUS
HEPABEHCTB

Meto1 UHTEPBAJIOB ISl PEUIEHUS
HEPABEHCTB

[IpounsBoanas GpyHKINU

[IpousBoHas GyHKIUN

I'eomerpuueckuii v pusnveckuit
CMBICIT TIPOU3BOIHOM
I'eomerpuueckuii u pusnveckuii
CMBICIT TIPOU3BOHOM

[Tpon3BoaHBIC 3TIEMEHTaPHBIX
byHKIM]

[Tpon3BoaHBIC 3TIEMEHTaPHBIX
byHKIM]

[TponsBoiHAs CyMMBI, IPOU3BEICHHUS,
4aCTHOTO (YHKITUN

[IpousBoiHas CYMMBI, POW3BEICHUS,
YacTHOTO (hYHKIIHI

[IpousBoiHast CyMMBI, IPOU3BEACHUS,
YacTHOTO (hYHKIIHI

[Iprumenenne npou3BOIHON K
WCCIeoBaHUI0 (QYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEM YMBI
[Ipumenenne npou3BOaHOM K

HCCIIeIOBAaHUIO (PYHKIIMHA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

bu6mmoreka [IOK
https://m.edsoo.ru/6db0b423

bu6mmoreka [JOK
https://m.edsoo.ru/Oadbcelb

bu6mmoreka [JOK
https://m.edsoo0.ru/0731ad3d
bubmmoreka [JOK
https://m.edso0.ru/723dd608

bubmmoreka [JOK
https://m.edsoo.ru/6c8d36ff

bu6mmoreka [JOK
https://m.edsoo.ru/a413eca9

bu6mmoreka [JOK
https://m.edsoo.ru/c7550e5f

bu6mmoreka [JOK
https://m.edsoo.ru/14ab3cdb

bu6mmoreka [JOK
https://m.edsoo.ru/c12a0552

bu6mmoreka [JOK
https://m.edsoo.ru/d598f201

bubnuoreka [IOK
https://m.edsoo.ru/1de34d4d

bubmmoreka [JOK
https://m.edsoo.ru/17af2df9

bubmmoreka [JOK
https://m.edsoo.ru/a8ca5ad4



https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4

48

49

50

51

52

53

54

55

56

IIpuMeHeHne MpOU3BOIHON K
WCCIIeIOBAaHUIO (PYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HaYCHUs HYHKIIUU Ha
OTpe3Ke

Haxoxnenne HanOoIbIIEro 1
HaWMEHBIIIETO 3HAYCHHS QYHKIIUH Ha
OTpe3Ke

Haxoxnenne HanOoJIBIIIETO U
HaWMEHBIIIETO 3HAYCHHS (PYHKIIMH Ha
OTpe3Ke

Haxoxnenne HanOoJIBIIETrO U
HAaUMEHBIIIETO 3HAYCHMS (YHKIIMH Ha
OTpe3Ke

Haxon(neHHe HauOOIBIIEro U
HAaMMCHBIICIO 3HAYCHUA (I)YHKLII/II/I Ha
OTPE3KE

Haxosxaenne HanOOJIbIIErO U
HaUMEHBIIIETo 3HaYeHHs GYHKIIMU Ha
OTpe3Ke

[IpuMeHeHne npou3BOAHOM ISt
HAaXO0’KJICHUS HAaWJIYYIlIEerO PEeHICHUs B
MIPUKIIAIHBIX 3a7a4ax, IS

bu6mmoreka [JOK
https://m.edsoo.ru/0b411edd

bu6mmoreka [JOK
https://m.edsoo.ru/caf9bd2f

bubmmoreka [JOK
https://m.edsoo.ru/fac78f05

bu6mmoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6mmoreka [JOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [JOK
https://m.edso0.ru/d9469916

bu6mmoreka [JOK
https://m.edsoo.ru/ad15000e

bubnuoreka [IOK
https://m.edsoo.ru/86adcbfd

bubmmoreka [JOK
https://m.edso0.ru/13205d80



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

57

58

59

60

61

62

63

64

65

66

67

68

OTIPEJICTICHUS] CKOPOCTH Ipoliecca,
3a1aHHOTO (popMYIIOH WK TpaduKOM

KonTposnpHas paboTa 1o teme
"[IpousBoanas. IIpumenenune
MIPOU3BOAHON"

[IepBooGpa3nast. Tabnuia
epBOOOPa3HBIX

[lepBoo6pa3nast. Tabnuia
epBOOOPa3HbIX

WHTerpain, reoMeTpUYECKHil 1
(bu3nuecKuit CMBICI MHTErpaja

WHTerpain, reoMeTpUYECKHil 1
¢bu3nyecknii CMbICI MHTErpaia

HuTterpai, reoMmeTpuyecKuii u
(bu3nuecKuit CMBICI MHTErpaja

Berurcnenue naTerpaia o gopmyiie
Herorona—JIeitOauia

Berurcnenue naTerpaia o gopmyiie
Herorona—JIeitOaura

Brruuciienue unterpana o popmyiie
Herorona—JIeitOHuIa

Brrauciienue unterpana o popmyie
Herorona—JleiiOauiia

Cucrembl TMHENHBIX ypaBHEHUN

Cucrembl TMHEMHBIX ypaBHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/f8ed5f99

bubmmoreka [JOK
https://m.edsoo.ru/d777edf8

bubmmoreka [JOK
https://m.edso0.ru/30c3697b
bu6mmoreka [JOK
https://m.eds00.ru/391272c9
bu6mmoreka [JOK
https://m.edsoo.ru/d359fb5f

bu6mmoreka [JOK
https://m.edsoo.ru/07eb464b

bu6mmoreka [JOK
https://m.edsoo.ru/b9b225c3

bu6mmoreka [JOK
https://m.edsoo.ru/b800deb4

bubnuoreka [IOK
https://m.edsoo.ru/f5eed075

bubnuoreka [IOK
https://m.edsoo.ru/41da431a

bubnmoreka [JOK
https://m.edsoo.ru/b648235a

bu6nmoreka [JOK
https://m.edsoo.ru/5ab83864



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864

69

70

71

72

73

74

75

76

77

Pemrenue nmpukiagHeIx 3a1a4 €
IIOMOIIIBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUU

Pemrenne npuxnanHeix 3a1ad ¢
IIOMOIIIBIO CHCTEMBI JIMHEWMHBIX
YpaBHEHHI

CucremMbl U COBOKYITHOCTH IENBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, TOTAPUPMUIECKIX
YpaBHEHUI U HEPABEHCTB

CucreMsl n COBOKYITHOCTH MLECJIBIX,
palOHAJIbHBIX, HPpPAalUOHAJIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMHUUECKUX
YpaBHEHUH U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIEJIBIX,
palOHaIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUUECKUX
ypaBHEHUI U HEPABEHCTB

Cucremnl u COBOKYITHOCTH MLECJIBIX,
palruOHAJIbHBIX, HWPPAlUOHAJIbHBIX,
II0Ka3aTCJIbHBIX, J'IOl"apI/I(l)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

Hcnonb3oBanue rpagukoB GyHKIIMIMA
JUISl pELIeHNs] ypaBHEHUH U CUCTEM
Hcnonb3oBanue rpaduKoB QyHKIIHHA
JUISl PELIeHUs] ypaBHEHUH U CUCTEM

IIpuMeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO

bu6mmoreka [JOK
https://m.edsoo.ru/a4d65ee5

bu6mmoreka [JOK
https://m.edsoo.ru/aa5962el

bu6mmoreka [JOK
https://m.eds00.ru/48190472

bu6mmoreka [JOK
https://m.edsoo.ru/2dbd3859

bu6mmoreka [JOK
https://m.edsoo.ru/7ab8d17e

bubnuoreka [IOK
https://m.edsoo.ru/81cccfe9

bubnuoreka [IOK
https://m.edso0.ru/039949bf

bubmmoreka [JOK
https://m.edsoo.ru/a7d95f79

bubmmoreka [JOK
https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
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80
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89

MaTEMAaTHYECKUX 3a7a4 U 3a/1a4 U3
Pa3TUYHBIX 00JIACTeH HAYKH H
pEaNbHOM KU3HU

KonTtposnsHas paboTa o teme
"NHTerpan u ero npuMeHEeHHUsL.
Cucremsbl ypaBHeHUI"

HarypanbeHble u nensle yuciia B
3a7a4ax U3 peajbHON KU3HU

HarypaneHble u nensle yucia B
3a7a4ax U3 peajbHOU KU3HU

HarypanbeHble u nensie ynciia B
3a7a4ax U3 peajbHON KU3HU

[Ipu3HaKK AETUMOCTH TETBIX YHCEI
[Ipu3HaKy AETUMOCTH TETBIX YHCEI

HpI/I3HaKI/I JCIINMOCTH LEIBIX YHUCCIT

[ToBTOpEeHue, 06001IEeHNE,
CHUCTeMAaTH3allis 3HAaHUH. Y PaBHCHHUS
[ToBTOpEeHME, 00600IICHNE,
CHUCTeMAaTH3allis 3HAaHUH. Y PaBHCHHUS
[ToBTOpEeHuE, 0600IICHNE,
cUCTeMaTH3aIlus 3HAaHUH. Y paBHEHUS
[ToBTOpenue, obo0mIeHNE,
cUCTeMaTu3aIlus 3HaHU. YpaBHEHUS

[ToBTOpEenue, o6o0IeHNE,
cucTeMaTH3allKs 3HAHWH. Y paBHEHHS

bu6mmoreka [JOK
https://m.edsoo.ru/471c735b

bubmmoreka [JOK
https://m.edsoo.ru/3ceel327
bubmmoreka [JOK
https://m.edsoo.ru/a35a131d

bu6mmoreka [JOK
https://m.edsoo.ru/ef10c4f9

bubmmoreka [JOK
https://m.edso0.ru/51696a67

bu6mmoreka [JOK
https://m.edsoo.ru/fab81cOe
bu6mmoreka [JOK
https://m.edsoo.ru/ef2c6e43

bu6mmoreka [JOK
https://m.edsoo0.ru/0312cf8c

bubnuoreka [IOK
https://m.edsoo.ru/247d2fe7

bubnuoreka [IOK
https://m.edsoo.ru/e8b87729

bubnmoreka [JOK
https://m.edsoo.ru/1bf2fb98

bu6nmoreka [JOK
https://m.edsoo.ru/9c44c6ca



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
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91

92

93

94

95

96

97

98

99

100

[ToBTOpenue, o6o0ICHNE,
cUCTEMaTU3alus 3HaHUW. Y paBHEHUs

[ToBTOpEnue, 0600IICHHE,
CHCTEMAaTH3aINs 3HAHUH.
HepasencrBa
[ToBTOpenue, 06061IICHNHE,
CHCTEMAaTH3aIis 3HAHWH.
HepasencrBa

[ToBTOpenue, 0606mICHNHE,
CHCTEeMaTH3aI1s 3HAaHUH.
HepasencrBa

[ToBTOpenue, oboOmIeHuE,
CHUCTEMAaTU3aIs 3HAHUH.
Hepasencrna

[ToBTOpEeHue, 0600MIEeHNE,
cucreMatu3anys 3HaHui. CUCTEMEI
ypaBHEHUM

[ToBTOpEeHue, 0600IIEeHNE,
cucremMaTu3anus 3HaHui. CHCTEMBI
YpaBHEHHI

[ToBTOpEeHuE, 0600IICHNE,
cucteMmaru3anus 3HaHui. OyHKIMH
[ToBTOpEeHuE, 0600IICHNE,
cucremMaTusanus 3HaHui. QyHKIMU

Htoropas KOHTPOJIbHAsA pa60Ta

Htoropas KOHTPOJIbHAA pa60Ta

bu6mmoreka [JOK
https://m.edsoo.ru/337aad59

bu6mmoreka [JOK
https://m.edsoo0.ru/a86014el

bubmmoreka [JOK
https://m.edsoo.ru/5c45a60a

bu6mmoreka [JOK
https://m.edso0.ru/19304aba

bu6mmoreka [JOK
https://m.edsoo.ru/c3d4b282

bu6mmoreka [JOK
https://m.edsoo.ru/a20b8a4c

bu6mmoreka [JOK
https://m.edsoo.ru/a012476d

bubnuoreka [IOK
https://m.edsoo.ru/d620c191

bubnuoreka [IOK
https://m.edso0.ru/7017196f

bubnmoreka [JOK
https://m.edso0.ru/513c9889

bu6nmoreka [JOK
https://m.edso0.ru/2276973



https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973

O0001menue, cucreMaTu3alys 3HaHUH

101 3a Kypc anreOpbl U Hadam 1 bubmmoreka [JOK
Maremarudeckoro aHanmsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0001enue, cucreMaTn3als 3HaHUH

102 3a Kypc anreOpbl U Hadasl 1 bubnuoreka [IOK
MaTtematndeckoro ananmsa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB

OBUIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOI'PAMME


https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

11

1.2

1.3

1.4

15

2.1

2.2

2.3

2.4

IIposepsieMmble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHET0 00IIIero 00pa3oBaHUs

Yucna 1 BEIYUCIIEHUS

OnepupoBaTh MOHSTUSIMU: PALMOHAIBHOE W JIEHCTBUTENIBHOE YHCIO,

OOBIKHOBEHHAs! U JieCSITUUHAs ApoOb, MPOLIEHTHI

Bomonnsate  apudmernueckue onepanuu ¢ palUMOHAIBHBIMU U

)IGfICTBI/ITGJ'H)HBIMI/I qHucilaMHu

BremomHATE HpI/I6J'II/DKéHHI)Ie BBIYMCJIICHUA, HCIIOJIB3Yys ImpaBuia

OKPYIIJICHHA, ACJIaTh IPUKUAKY U OLICHKY pe3yJjIbTaTa BBIUHCIICHUH

OniepupoBaTh MOHATUSMH: CTEIIEHB C IIEJIBIM MOKa3aTeIeM, CTaH apTHAs
(dhopma 3anucu JeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYPaIbHOU CTETICHU;
WCITIOJIb30BaTh MOAXOIAITYI0 (POPMY 3aIUCH ICHCTBUTEIBLHBIX YUCEIT IS

PEIICHHU MMPAKTHYCCKUX 3a/1a4 U IIPEACTABIICHUS JaHHBIX

OHepI/IpOBaTB IMOHATHAMHA: CHUHYC, KOCUHYC M TaHI'€CHC IIPON3BOJILHOI'O
yria; UCIIOJb30BATb 3allMCh IIPOU3BOJBHOI'O YIJIa 4YCpe3 O6paTHbIe

TPUTOHOMETpHUUYECKUE (YHKIINH

YpaBHEeHHS U HEPABEHCTBA

OnepupoBaTh MOHSATHSIMU: TOXKAECTBO, YypaBHEHHE, HEPABEHCTBO,
Henoe, paluoHajIbHOE, WpPpAlMOHAIbHOE YypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE

Boimonuate npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKCHUNA U

peuiaTb TPUTOHOMETPUUICCKHUEC YPABHCHU

BrimonssaTe Hp606p8.30BaHI/I$I OCIIBIX, pallnOHAJIBHBIX u
HppanuOHaJIbHBIX BBIpa)KeHI/Iﬁ U peulaTb OCHOBHBIC THIIbI ICJIbIX,

padluOHAJIBHBIX U UPPALNUOHAIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

HpI/IMeHHTL YpaBHCHHA U HCPABCHCTBA UIA PCHICHUS MATCMATHYCCKUX

3ala4 1 3aJia4 U3 pa3jInIHbIX obnacreit HAaYyKH U peanLHoﬁ JKHU3HU



2.5

3.1

3.2

3.3

3.4

3.5

41

4.2

4.3

4.4

5.1

5.2

5.3

MopenupoBaTh peaNbHBIE CUTYyallMd HA S3BIKE aIreOphbI, COCTABISATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHIO  33Jlayu,
HCCIEA0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM ammapara

anreopbl

Oynakun u rpaduku

OnepupoBaTh MOHATUSAMH: (DYHKIUS, CIOCOOBI 3aJaHUs (QYHKLHUU,
o0nacTe ompeneneHuss U MHOXECTBO 3HAYeHUH (yHKUIWH, Tpaduk

(GbyHKIMY, B3aUMHO 00paTHbIe (QYHKITUH

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTb (YHKIMH, HYIU

(YHKIIMM, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

Wcnonb3oBars rpaduku GyHKIUI 1S pelieHns ypaBHEHHUH

Crpoutrb W uyutaTh Trpaduku JUHEHHOW (YHKUIWH, KBaJpaTHUHOU
(GyHKIMY, cTeneHHOW (QYHKIMU € LEJIbIM MTOKa3aTelleM

Ucnonb3oBath rpaduku (GyHKIMA Ui UCCIENOBAHMS MPOLIECCOB U
3aBUCHUMOCTEH NpPU PEIIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB U
peaJibHOM JKM3HM, BbIpaXaTrb (OpPMyJIaMU 3aBUCHMOCTH MEXKIY
BEIUYMHAMHU

Hauana maremMaTnueckoro aHaausa

OnepupoBaTh MOHATUSAMM: MOCJIEIOBATENBHOCTb, apuU(MeTHdecKas U
reoMEeTpUYECcKas IPOrpeccuut

OnepupoBaTh NOHATUAMH: OECKOHEUHO YOBIBAIOLIasi F€OMETpUYECKas
nporpeccus, cymma OECKOHEUHO YOBbIBAIOIIEH I'e€OMETPUUYECKOM
porpeccun

3ajaBaTh NOCIE0BATEIBHOCTU PA3IMUHBIMU clIOCOOaMHU
Hcnonb3oBaThk CBOICTBAa MOCIENOBATENbHOCTEH M MpOrpeccuil s
peleHHs peabHbIX 337a4 MPUKJIAIHOTO XapakTepa

MHoecTBa 1 JIOTHKA

OnepupoBaTh NOHATUAMH: MHO>KECTBO, OIIEPALIUN HAJl MHOXKECTBAMU

Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapaTr Ajas OMHCAHUS
peaNbHBIX MPOUECCOB M SBJICHUM, MPU PEIICHUH 3a1ad W3 JPYrux
y4eOHBIX MPEMETOB

OnepupoBaTh  NOHATHSAMM:  OIpPEAEICHHE, TEOpEeMa, CIEJICTBUE,

JA0Ka3aTciIabCTBO



11 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

1

11

1.2

1.3

2.1

2.2

2.3

24

2.5

2.6

3.1

IIpoBepsiemble npeMeTHbIE Pe3YJIbTATHI 0OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 00IIIero 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUS

OrnepupoBaTh NOHIATUSAMU: HATypaJbHOE, IIEJI0€ YUCIIO; UCIIOJIH30BAThH
MPU3HAKK JETMMOCTHU IIENIBIX YHCEeN, Pa3JIOKEHUE YMCiia Ha TPOCThIC

MHOXHUTCIIN JJI1 pECIICHUA 3a1a4
OHGpI/IpOBaTB IMOHATHEM: CTCTICHD C pallMOHAJIBHBIM IMOKA3aTCIIEM

OHGpPIpOBaTB IIOHATUAMU. norapn(bM quclia, JCCATUYHBIC n

HaTypaJIbHbIE JIorapru (MBI
VYpaBHEHHUS 1 HEPaBEHCTBA

[IpumeHsTh CBONCTBA CTENEHU sl MPeoOpa3oBaHUs BBIPAXKEHHM,
ONIEPUPOBATH MOHATHIMM: NIOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO;

peraTtb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoinmonusaTe npeoOpa3zoBaHus BbIpaKEHUHM, COAEpXKAIUX Jorapudmel;
OTepUpOBaTh  MOHATUAMU:  JOrapu@MHUYECKOe  ypaBHEHUE U
HEPaBEHCTBO; PelIaTh OCHOBHBIE THUIIbI JIOTapU(MUUECKUX YpaBHEHUN U

HEPaBEHCTB
Haxoautsb penienus npocTeiinx TpPUroHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATHSIMH: CHUCTeMa JIMHEMHBIX ypaBHEHUN u €€
pelIeHNe; UCII0JIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH IS PELICHUS

HPaKTHYECKUX 33734

Haxoquth  pemieHMss TPOCTEHINMX CHUCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPaBHECHUI M HEPABEHCTB

MopenupoBaTh peaibHbIE CUTYallUH Ha SI3bIKE alreOpbl, COCTaBISATH
BBIPQKCHHUSI, YpaBHEHUS], HEPABEHCTBA M CHCTEMBI 110 YCIIOBUIO 33/1a4H,
UCCIIeIoBaTh IMOCTPOEHHBIE MOJENU C MCIOJb30BaHMEM  armapara
ayreOpsl

OyHKIMH U TpaduKu

OmnepupoBaTh MNOHATHAMHU: TepHOAMYECKass (YHKLIHSA, MPOMEKYTKU

MOHOTOHHOCTH (I)YHKI_II/II/I, TOYKHU SKCTPpEMYyMa (I)YHKI_II/II/I, HanOoJIbIICE U



3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

HavMeHbIIee 3HaUeHUs (PYHKIMU Ha IPOMEXKYTKE; UCIOIb30BaTh MX IS
uccnenoBanus (pyHKIUH, 3a1aHHOM Tpaduxom

OmnepupoBaTh NOHATHAME: TPaUKH MOKA3ATENBHOM, JoTapu(pMUIecKoit
¥ TPUTOHOMETPUYECKUX (YHKIHMI; M300pakaTh UX HA KOOPIUHATHOM

IJIOCKOCTH M UCIIOJIb30BATH JUUIS PELLICHUs YPABHEHUI U HEPABEHCTB

N300paxxatp Ha KOOPAMHATHOW IUIOCKOCTHM TIpadUKH JIMHEHHBIX
YPaBHEHUN M HCIOJIb30BAaTh WX Ui PELIEHHUS CUCTEMbl JIMHEWHBIX
YpaBHEHHUM

Wcnonb3oBath rpa@uku QyHKUMHA JUIsl MCCIEAOBAaHUS IPOLIECCOB M
3aBUCUMOCTEHN U3 IPYIUX Y4EOHbIX AUCIUIUINH

Havana marematnueckoro aHaiamsa

OnepupoBaTb TOHATUSAMH: HeNpepbiBHAas (QYHKUUS, IPOU3BOIHAS
(YHKIMM; HCIIOJIb30BATh TE€OMETPUYECKHM U (U3NYECKUH CMBICI
MPOM3BOHOM JJIsI pELICHUS 3aa4

Haxomute mpou3BojaHBIE 3J€MEHTapHBIX  (DYHKIMI, BBIYMCIATH
MIPOU3BO/IHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA
Hcnone3oBaTe MPOM3BOJAHYIO Ul  MCCIENOBaHMsA (yHKIMHM Ha
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YJIbTAThI NCCIIECJOBAHUS
K IMIOCTPOCHHIO TpaduKOB

Hcnonp30BaTh NPOM3BOAHYIO ISl HAXOKACHHUS HAUITYYIIEro PELICHUS
B IIPUKJIAJHBIX, B TOM YUCJIE COLIMATIBbHO-I)KOHOMUYECKHX, 3aa4ax
OmnepupoBaTh MOHATUAMHU: NEPBOOOpa3Has M HUHTErpay; I[OHUMATh
reoMEeTpUYECKUi 1 (U3NYECKU CMBICI HHTErpaa

Haxomuts mnepBooOpa3Hble 3JI€MEHTAPHBIX (PYHKIMM, BBIYUCIATH

uHTerpai no gopmyne Hetorona — JleiiOnuia

Pemars IMPUKIAAHBIC 3a/la4U, B TOM YHUCJIC COUAJIbHO-3KOHOMHNYCCKOI'O

n (1)I/ISI/I‘ICCKOI"O XapakTepa, CpeaACTBAMU MATEMATHYCCKOI'O aHAJIMN3a



INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

11

1.2

1.3

1.4

15

2.1

2.2

2.3

2.4
2.5
2.6

2.7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUS

Pannonanbubie umucia. OOBIKHOBEHHbIE M JECSATUYHBIE JpoOU, MPOIEHTHI,
OeCKOHEUYHBbIE  IepUoauYeckue JpoOu.  Apudmernyeckue omepanud  C
palMoHaIbHBIMH YHCIIaMH, PE0OPa30BaHUs YUCIOBBIX BhIpakeHui. [IpuMenenne
npoOei U MPOIEHTOB I PEHICHUs] MPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpaciei
3HaHUM U peabHOM KNU3HU

HevictButenbHble  4ucina.  PalMoOHambHBIE W MpPpPALMOHAIBHBIE  YHCHIA.
ApubdmMernueckne omneparuu C JIeHCTBUTENbHBIMU unciaMu. [IpubmmkEHHbIE
BBIYMCIICHUS, IPABHJIA OKPYTJICHHS, IPUKHUKA U OI[EHKA PE3YJIbTaTa BHIYUCICHUN
Crenenp ¢ menbiM nokazarenem. CtanaaptHas (opma 3amuc JeHCTBUTEITLHOTO
yucna. Mcronp3oBanue moaxo et (opMbl 3aUCH IEHCTBUTEILHBIX YUCEN IS

PEIICHHU MTPAKTHYCCKUX 3aJ1a4 U IPEACTABIICHUS JaHHBIX

ApubdmMeTnuecknii KOpeHb HaTypadbHOU cTerneHu. [leficTBus ¢ apudmernaeckumu

KOPHSIMH HAaTypaJIbHOM CTENCHH

CuHyC, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHT€HC YKCIOBOTO apryMeHTa
YpaBHEHHS U HEPABEHCTBA
ToxxaecTBa U TOKJIECTBEHHBIE MPEOOPA30BAHUS

[Ipeo6pazoBanue TPUTOHOMETPHUECKUX BBIPKCHU . OcHoOBHBIE

TPUTOHOMETPHUUYECKUE (POPMYIIbI

YpaBHeHHe, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeToj

MHTEPBAJIOB
Pemienue nenbix 1 JpoOHO-pallMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB
Perienne uppanoHaibHBIX YpaBHEHHHM U HEPABEHCTB

Pemenune TpuroHOMeTpUUECKUX YPAaBHEHUN

HpI/IMeHeHI/Ie ypaBHeHI/Iﬁ U HCPABCHCTB K PCIICHHUIO MATCMATHYCCKUX 3aJad U

3ala4 U3 pa3JINIHbIX obOmacreit HAYyKU U pCaHBHOﬁ KHU3HU



3 OyHKIMH U Tpaduku
31 Oynkiys, crocoOb! 3ananus ¢yHkiuu. ['paduk ¢pynkuumu. B3ammuoo obparHbie
. GbyHKIIH
39 OO6nacTh ompenenceHUss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymm Qynkuumu.
' [IpoMexxyTKH 3HaKONOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKINU
23 CreneHHasi (yHKIUS C HATYpajbHBIM M IENbIM ToKa3aTeneMm. EE cpoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHSI N-0i CTeTeH:
24 Tpuronomerpudeckast OKpyKHOCTb, OTIPEICIIEHUE TPUTOHOMETPHUYECKIX (PYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana marematndeckoro anaimsa
i1 [MocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsl IOCIENOBATEILHOCTEH. MOHOTOHHBIE
' MOCIIeIOBATEIbHOCTH
Apudmernueckass W TeoMeTpuYeckas Iporpeccud. beckoHeuHO yOwIBaromas
42 reoMmerpuueckas nporpeccus. CyMMa 0ecCKOHEYHO YOBIBAIOIIeH reoMeTpruecKoi
' nporpeccun. PopMyinia CIOXKHBIX MPONEHTOB. VCIoIbp30BaHNE TPOTPECCHUU IS
pelIeHus peabHBIX 33a4 MPUKIaTHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
MHoOKecTBO, omnepanuM HajJ MHOKecTBamu. Jluarpammbl Oiliepa — Benna.
5.1 [TpuMeHeHNe TEOPETHKO-MHOXECTBEHHOTO armapara JUlsl ONMHCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PELICHUH 33a]a4 U3 APYTHX y4eOHBIX IPEAMETOB
5.2 Omnpenenenue, TeopemMa, CIEACTBHUE, T0KAa3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 Yucna v BBIYUCICHUS
11 Harypanbnbie u nenbie uncina. [IpuzHaku Ae1MMOCTH LENBIX YHCEI
1.2 CreneHb ¢ pallMOHATIBHBIM NoKa3aTeneM. CBOICTBa CTeneHn
1.3 Jlorapudm umcna. JlecaTuuHble U HaTypalbHbIE JOTapu(MbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeobpazoBaHue BBIpaKEHU, COAEPIKAIINX JIOTapU(PMBI
29 [IpeoOpazoBaHue BEIpAXKEHUMN, COAEPIKAIINX CTETNIEHU C PALMOHABHBIM

IIOKa3aTcjICM



2.3
2.4
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

41
4.2

4.3

4.4

4.5

4.6

4.7

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IToka3arenbHble ypaBHEHUS U HEPABEHCTBA
Jlorapugmuueckue ypaBHEHHS U HEPABEHCTBA

Cucrembl JIMHEHHBIX ypaBHEHUH. PemnieHue npukiagHelX 3aJad C IOMOIIBIO

CUCTEMBI JINHEWHBIX YPABHEHUI
CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

[IpuMeHeHre ypaBHEHMM, CUCTEM M HEPAaBEHCTB K PEUICHUIO MAaTEeMaTH4EeCKUX

3a/1a4 U 3ajja4d U3 Pa3IMYHbIX 00sacTell HAyKu U pealbHOM JKU3HU

@yHKIMU U TpaduKu

Oynkuus. [lepuoanueckue ¢pyHkuuu. IIpomMexxyTku MOHOTOHHOCTH (DYHKIHH.
Makcumymbl 1 MUHUMYMbI (QyHKIMH. HaunOosbliee ¥ HauMeHblee 3HAYEHUE

(YHKIIMHM Ha TPOMEKYTKE

TpuronomeTrpuueckue GyHKINHU, X CBOICTBA U TpaUKH

[TokazarenbHas u gorapupmuyeckas GyHKIUU, UX CBONCTBA U TpaduKu
Ucnonb3oBanue rpagukoB GyHKIMHA 1JIs pelIeHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM

Ucnonbs3zoBanue rpadukoB GyHKUMA JUIT  MCCIENOBAaHUS  IPOLIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MPHU PEHICHUU 3aJad U3 APYrux y4eOHBIX

MPEIMETOB U PEAIbHOM KU3HU

Havana marematnyeckoro aHanmsa

HenpepriBabie hyHkunu. Metoq MHTEpBaIOB AJIs pELICHHs] HEPABEHCTB
[IpousBonnas ¢pyakiuu. ['eoMmerpudecknii 1 GU3MUESCKUI CMBICT IPOU3BOTHON

[IpousBonHbie 3neMeHTapHbIX (yHKIUH. POpMyIbl HAXO0XKACHUS MPOU3BOTHOU

CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIUI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K HCCICOOBAHHNIO Q)YHKHHIZ Ha MOHOTOHHOCTb H
OKCTPEMYMBI. Haxoxnenue HauOOJIBIIEro U HANMEHBIIIEr0 3HAUYCHHUS (I)YHKI_II/II/I Ha

OTPE3KE

[lpumeHeHne TPOW3BOJHOW JUIi HAXOXKACHHA HAWIYYNIEro pEIICHHS B
NPUKJIAIHBIX 3a/adaX, JUIl OINpeIeieHHs CKOPOCTH IIPOIecca, 3adaHHOTO
(dopmynoit unu rpadpukoM

IlepBooOpa3nas. Tabiuia nepBooOpa3HbIX

I/IHTerpan, €ro FeOMeTpI/I‘IeCKI/Iﬁ )51 (1)I/ISI/I‘I€CKI/II71 cMbICT. Beruncnenue HUHTCIrpaJia 1o

¢dopmyne Hetotona — Jleitbuuna



MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUS K MPEeIMETHBIM pe3yJbTaTamM
OCBOEHHsI OCHOBHO 00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero
0011ero o6pa3oBaHus

Bragenune meTonamMu JTOKa3aTeNbCTB, ATOPUTMAMH PEIICHUsS 3a/1ad;
yMeHue (HOopMyIHpOBaTh M ONEPUPOBATH MOHSTUSMHU: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPH3HAK, TOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyIUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE U TPOTHUBOIOJOXKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBl U  KOHTPIPUMEPBI, HCIOJIB30BAaTh METOJ
MaTeMaTHYE€CKON MHAYKIIMW; TPOBOJAUTH I0KA3aTEIIbHBIE PACCYKIACHUS
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCyXJI€HHIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MOJIMHOXKECTBO, OIEPaIlliy HaJl MHOXKECTBAMHU; YMEHHE HCIIOJIh30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar s  ONUCAHWS  PeabHBIX
MIPOIIECCOB | SIBJICHUH W MPHU PEIICHUH 33134, B TOM YUCIIE U3 JPYruX
y4eOHBIX MTPEIMETOB; YMEHHE OTICPUPOBATh TIOHATHIMHU: Tpad, CBSI3HBIHI
rpad, nepeBo, NHKI, Trpad HA IUIOCKOCTH; YMEHHE 3a7aBaTh W
OTIHMCHIBATH TPadbl Pa3IMYHBIMU CIIOCOOAMU; HCIIONIL30BaTh Ipadbl PU

PELICHNH 3ada4

VYmenune OIICpHUPOBATH INOHATUAMU: HATypaJIbHOE 4YHUCJIO, LEJI0C YHCIIO,
CTCIICHB C LCJIbIM ITOKA3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHH, CTCIICHb
C palMOHAJIBHBIM  IIOKa3aTrcjieM, CTCIICHb C HeﬁCTBHTGHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucia, CHHYC, KOCHUHYC HU TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK IIO MOAYIIIO, PAlMOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC YqucClio, MHOXCCTBa HAaTypaJbHBIX, OCIBbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX qucell; YMCHHC HCIOJIb30BATH
IMPU3HAKU JCIUMOCTH, HalMEHbBIINN O6II.[HI>'I ACIUTCIIb 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpu pCUICHUU 3aa4; 3HAKOMCTBO
C DpPAa3jiIMYHbIMU TMO3ULIHWUOHHBIMH CHCTCMAaMH CYHHCIICHHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAYEHUN U Hp606p8.30BaHI/ISI BBIpa)KCHI/Iﬁ (¢0)

CTCIICHAMM H JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I IIp06H0-paI_II/IOHaJIBHBIX



BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEI0BATEIBHOCTD,
apupmeTHyecKas ~ TpOTpeccusi,  TI'EOMETPHUYECKass  MpPOrpeccus,
OeCKOHEYHO yObIBarolasi TeOMETPUYECKass IPOTPECCHsl; yMECHUE
3aJaBaTh  IIOCJIEJOBAaTCIbHOCTH, B TOM YHCIE€ C  IIOMOILBIO
pPeKyppeHTHBIX  (OpMyJd;  yYMEHHE  OIEpPHpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4Hucia, popMa 3alucH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M aireOpanyeckas); yMeETb
MIPOU3BOJIUTh apu(PpMeTHyecKue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
MPUBOAWTH  TNPUMEPHl  HCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCET;
OTIEPHPOBATh TOHATHAMHU: MaTpuia 2X2 u 3X3, OIpeaeruTeNnb

MaTpHUIlbl, FCOMETPUUYECKUI CMBICIT OIIPEIEITUTENS

YMeHne onepupoBaTh MOHSATHUSMU: PAllMOHATBHBIC, HPPAIlMOHATBHBIC,
MoKa3areabHble, CTENIEHHbIE, JIoTapu(MUUECKHe, TPUTOHOMETPHUUECKHE
YpaBHEHUST M HEPABEHCTBA, HX CHCTEMbI; YMEHHE OIEepUpPOBaATh
MOHATHSMU: TOXKAECTBO, TOXKAECTBEHHOE MMpeoOpa3oBaHUE, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH U HEPABEHCTB, PaBHOCUIILHOCTH
ypaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PElIaTh
yYpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C MapaMeTpoOM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PEILIEHUS] MaTeMaTHUYeCKUX

3a/laq 1 3aaa4 U3 pa3jIndHbIX o0Onacreit HAayYKHN U pCaHBHOfI KHU3HHU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUHSA, YETHOCTH (DYHKIUH,
HNEPUOUYHOCTD (PYHKUIMHU, OTPAHUYEHHOCTh (PYHKLIUHU, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIIMH, HauOoJbIlllee U HAUMEHbIIee 3HAaUeHUs
(GYHKIIMM Ha TMPOMEXKYTKE, HempepbiBHAS (QYHKIHMSA, AaCHMIITOTHI
rpaduka ¢GyHKUIUU, TepBas W BTOpas MpousBogHas (yHKIUWH,
reOMEeTPUYECKUN U (PU3NUECKHI CMBICI POU3BOIHOM, TepBOOOpa3Has,
OTpeNeNEHHBI WHTErpall; YMEHUE HaxXOOUTh AaCHUMIITOTHI Trpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO U KOMIIO3UIIMU (DYHKIIMH, HAXOAUTh YPaBHEHHE KacaTelbHOU
K TpaduKy QyHKINH; YMEHHE HAaXOJIUTh MPOU3BOIHBIE 2JIEMEHTAPHBIX
(GyHKIMI; yMEHHE HCIOJB30BaTh MPOU3BOJHYIO JUISI HCCIIEIOBAHUS
(GyHKIMHM, HAXOAUTh HAMOOJBIITNE U HAUMEHBIIINE 3HAYeHUS (DYHKITUI;
CTpOUTh TpadUKH MHOTOWICHOB C HCIOJB30BAaHUEM  arapara

MAaTCMATHYCCKOI'0 aHaJIn3a, MPUMCHATD IIPOU3BOAHYIO MJIA HAXOXKIACHUA



HAaWJIydlIero pelIeHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMHUYECKUX U (PU3MUYECKHX 3a/1a4ax; HAXOJUTh TUIOIAAN U 00BEMBI
¢Guryp ¢ IOMOIIBI0 HHTETPalia; IPUBOAUTH IPHUMEPHI MATEMAaTHYECKOTO

MOJIETTMPOBAHUS C OMOLIbIO MU hepeHIIMATBHBIX YpaBHEHUN

YMeHune onepupoBaTh NOHATHAMH: Tpapuk (yHKIWUH, oOpaTHas
GbyHKIMs, KoMOo3unusl (pyHKIMNA, TUHEHHAs (QYHKIWS, KBaJIpaTHIHAS
¢byHkuus,  paudoHanmbHas ~— (QYHKOUS, ~ CTeNeHHas  (QyHKOuS,
TPUTOHOMETpHUYECKHE (PYHKIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKIMM, TMOKa3zareiabHas M Jjorapudmuueckas (QyHKIUH; YMEHHE
CTpOUTh I'paUKU U3y4EHHBIX (YHKIUH, BBIMOIHITH MpeoOpa3oBaHUs
rpadukoB (GyHKIMHA, UCTIOIB30BaTh TPpaUKK AJIs U3YUYEHUS MPOIIECCOB
1 3aBUCUMOCTEH, MPHU PEIICHUH 33/1a4 U3 APYTrux y4yeOHbIX IPEeIMETOB
W 3aJa4 M3 pealbHON KMU3HU; BbIpaXaThb (popMmyliaMu 3aBUCHUMOCTH
MEXAy BEJIMYMHAMU; HCIIOIb30BaTh CBOMCTBA U rpaduku pyHKUMN Ui
pelIeHns ypaBHEHUH, HEpaBEHCTB U 33Ja4 ¢ TapaMeTpaMu; U300paxaTh
Ha KOOPJAWHATHOM IIJIOCKOCTHM MHOXECTBA PpEUICHUN YpaBHEHHIA,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/1ayll Pa3HbIX THIOB (B TOM YHCIIE Ha
MIPOLIEHTHL, JOJIU U YacTH, Ha IBUKEHHE, pabOTy, CTOUMOCTh TOBApPOB U
yCITyT, HaJIOTH, 33]]a4i U3 00J1aCTH YIpaBJIeHUS TUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCJIENIOBaTh MOJIY4YEHHOE pEIICHHE U
OIICHUBATh IPaBIOINOJA0OHOCTh PE3yJbTAaTOB; YMEHUE MOJIEIHPOBAThH
pealibHbIE CUTYallUUd Ha f3bIKE MAaTEMAaTHKHU; COCTABIISITH BBIPAKECHHUS,
yYpaBHEHHUS, HEPaBEHCTBA W MX CHUCTEMbl IO YCIOBHIO 3ajayH,
UCCIIEJIOBaTh IOCTPOSHHBIE MOJEIN C KCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYECHHBIN PE3yIbTaT

YMeHue omnepupoBaTh IOHATUSAMHU: CpelHee apudmeTHdeckoe,
Me/uaHa, HauOoJiblllee U HaMMEHbIIee 3HAYCHUS, pa3Max, AUCIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrOo HaOoOpa; yMEHHE MW3BIIEKATh,
UHTEpNpPEeTHpOBaTh MH(POpMAINIO, NPEACTAaBICHHYI0 B TabIuIaX, Ha
IMarpammax, rpadukax, OTpaxarollylo CBOMCTBA peasIbHbIX IMPOLIECCOB
U SBJCHUH; NpEeACTaBIATh HHGPOPMALMIO C TOMOLIbIO TaOIUIl U
JyarpamM; MCCIENOBaTh CTaTUCTUYECKUE JaHHBIE, B TOM YHUCIE C

NOPpUMCHCHUCM T pa(I)I/I‘-IeCKI/IX MCTONOB M DOJICKTPOHHBIX CPCIACTB,
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rpa(bnqecxn HCCIca0BaTb COBMCCTHBIC Ha6J'IIOIIeHI/ISI C IIOMOIIBIO

JarpaMM pacCeuBaHMs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MNOHATUAMU: CIIy4alHBIA ONBIT U CIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIY4allHOTO COOBITHS; YMEHHUE BBIUUCITH
BEPOSITHOCTh C HCIOJIb30BAHUEM TIpapUUECKUX METOJIOB; MPUMEHSThH
(hopMyIBI CIOXKEHHUS M YMHOXKEHHUSI BEPOATHOCTEH, (hOPMYITy MOJTHOU
BEpOSITHOCTH, GopMyny bepHymin, KoMOWHATOpHBIE (aKTBI |
(GopMyNBI; OIICHMBATH BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE
ONIEPUPOBATh MOHATHAMU: Cly4alHas BEIMYMHA, PACHPEICICHUE
BEPOSATHOCTEMN, MaTEMAaTUYECKOE 0KUJIAHNE, TUCIIEPCHUS U CTAaHJAPTHOE
OTKJIOHEHUE CIIy4alHOM BEJNWYMHBI, (YHKIUM pacnpenesieHus |
IJIOTHOCTH ~ PAaBHOMEPHOIO,  IOKAa3aTeIbHOTO W HOPMAJIBHOTO
pacupeneneHnii; YMEHHE HCIIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHni sl peleHns 3a/1a4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH
OONBIIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIEIOBAaHUMN; YMEHHE
MPUBOJUTh MpPHUMEpPHl MPOSBICHUS 3aKoHa OOJBIIUX YHCEN B
NPUPOJHBIX U OOIIECTBEHHBIX SABICHMUAX; YMEHHME OIEpHpPOBATH
MOHATUAMM: COYETAaHUE, IIEPECTAaHOBKA, YMCIO COYETAaHWM, YHUCIIO
nepecTaHoBoK; OMHOM HploTOHA; yMeHHe NpUMEHSITh KOMOUHATOPHbIE
(bakThl U pacCyKAEHUs Ul pelIeHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHH; COCTaBJISATh BEPOATHOCTHYHD MOJENb H

UHTEPIPETUPOBATH MIOJIY4EHHBIH pe3yIbTarT

YMeHue onepupoBaTh NOHSTUSIMU: TOYKa, TMpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA yria, IUIOCKUHA Yrod,
JBYTPaHHBIN yroJl, TPEXIPaHHBIM Yroj, CKPELIMBAIOLIUECS MpsMBbIE,
napauieTbHOCTh M NEPIEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, Yrom
MEXIy MPSMBIMH, YTOJl MEXIY MPSIMOM U TIIOCKOCTBIO, YrOJl MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHIE MEXKIY
OPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM;, YMEHHE HCIIOJIb30BaTh
OpU pEUIeHUH 3a7ay HM3y4eHHble (DAaKThl U TEOPEMBl IJIAHUMETPUHU;
YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIET0 MUPA; CTPOUTH
MaTEMaTHYECKUE MOJEIN C IOMOIIBI0 I€OMETPUUYECKUX TMOHATUN U
BEJIMYMH, PEIaTh CBI3aHHbIE ¢ HUMU MPAKTUUECKUE 3a/1a41

YMeHue onepupoBaTh NOHATHAMMU: IUIOMAAb (GUTYpPbI, 00BEM QUTYDHI,

MHOT'OI'paHHUK, HpaBHHBHBIfI MHOI'OI'paHHUK, CCUCHHUEC MHOT'OTpaHHUKA,

KyO, mapajienenunes, npusma, nupamuaa, ¢urypa u MOBEPXHOCTb
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BpalICHUs, [IUIUHP, KOHYC, IIap, cdepa, miomans chepsl, miomaib
MMOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYCa, IIIMHIpPA, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapaJUICNIeNUIIENa, TUPAMUIbL, IPU3MBbI, UIAHAPA,
KOHYCa, 1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCa U LWIHH/PA,
napajuleibHble OCH WM OCHOBAHHWIO, CCUCHHME Ilapa, IUIOCKOCTh,
Kacaromiasicsi cepbl, MMIMHAPA, KOHYCa; YMCHHE CTPOUTh CECUCHUEC
MHOI'OrpaHHHKa, I/1306pa)KaTI> MHOI'OI'paHHUKH, (1)I/IprI)I H IOBCPXHOCTH
BpamcHus, HX CCUCHHUA, B TOM YHUCIIC C IOMOIIBIO J3JICKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSATh CBOWCTBA TIE€OMETPHUYECKUX (uUryp,
CaMOCTOSTEILHO (HOPMYIHPOBATh OMPEICICHUS H3ydaeMbIX (HTYP,
BbIABUT'ATh THUIIOTE3BI O CBOHCTBAx H IMpU3HAKaX TCOMCTPHUYCCKUX
¢uryp, 0OOCHOBBIBaTb WJIM OINpOBEprarb MX; YMEHHE IPOBOIUTH
kinaccuukanuo (Guryp mTo pasIUYHBIM TPU3HAKAM, BBITIOJHATH

HGO6XO)II/IMBIG JOIIOJTHHUTEIbHBIC ITOCTPOCHUA

VYMmenne ONCpUpOBATh IMOHATUAMU: JBHIKCHHE B IIPOCTPAHCTBE,
MapajuIeNIbHBIN IEPEHOC, CAMMETPHS Ha IIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUe TMOA00MS, MOAOOHBIE GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (UTYPHI, B TOM YHUCIIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTypE; HCIOJB30BaTh T€OMETPUICCKHE OTHOIICHUS
MpHU pEIICHUH 3a1a4; HaXOJUTh T'€OMETPHUYECKHE BEITUYMHBI (IUTHHA,
yroj, IJIomaas, 00bEM) TPH PEIICHWH 3a1a4 U3 JPYTUX Y4EOHBIX
NPEMETOB U U3 PEaIbHOMN KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUYCCKHE
BEJIMYMHBI ([UIMHA, YTOJI, TUIOIIAJb, 00BEM, IJIOMIA b TTOBEPXHOCTH),
UCIIOJIb3YSl M3y4YCHHBIC (DOPMYJIBI M METOJbI, B TOM YHCIE: IJIONIAlh
MIOBEPXHOCTH TUPAMUJIBL, TIPU3MbI, KOHYCa, IIWJIMHAPA, TUIoabs chepsr;
00BEM Ky0a, IPSIMOYTOJIBHOTO TapalIeIIeIUIIe a, TUPAMHUIbI, TPU3MBI,
IWIMHAPA, KOHYyca, IIapa, YyMEHUE HAXOJIUTh OTHOIIECHHE OOBEMOB

1o 100HBIX puryp

YMeHue OIICPHUPOBATDH INOHATHUAMU: IpAMOYTOJIbHAaA CHUCTCMa
KOOpAUHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPAUHATBI BEKTOpPAa, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YUCIIO, PA3JIOKCHUEC BCKTOpPA 110
6a31/Icy, CKaJIIPHOC IIPOU3BCACHHUE, BCKTOPHOC IMPOU3BCIACHUC, YI'OJI
MCKIAY BCKTOpaMU; YMEHHUC HCIIOJb30BAaTh BeKTOpHLIﬁ n
KOOp,Z[PIH&THLIfI MCTO IS pCHICHUS I'COMCTPUYUCCKUX 3aJlaqd U 3adav

JPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOIXOAALIMM METOA sl pEIIeHUs 3a1auu;
IIOHMMAHHUE 3HAYUMOCTH MAaTEMaTUKH B HM3YYCHMM INPUPOJHBIX H
OOIIECTBEHHBIX MPOILECCOB W SBJICHUH; yMEHHE pPaCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IpUMEPBl MATEMaTUYECKUX OTKPBITUH PpPOCCUHCKOW W  MHPOBOU

MaTE€MaTHYECKOW HAyKH



HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa

1 Yucna 1 BBIYUCIICHUS

11 HarypanbeHble u nenslie yncna. IIpu3sHaky 1enMMOCTH LEIIbIX YUCEIl

12 Panmonanbupie  uncna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, TPOIICHTHI,
' 0eCKOHEUHBIE TIEPHOIMYECKIE APOOH

13 Apudmernueckuil KOpeHb HaTypajabHOU crenenu. [leiicTBus ¢ apupmMeTHIeCKUMHU
' KOPHSIMH HATypaJIbHOHN CTENICHH

14 Crenenp ¢ menbiM mokazaTteneM. CTenmeHb C palMOHAIBHBIM ITOKA3aTEIIEM.
' CBolicTBa CTENIEHU

L5 CHHYyC, KOCHHYC M TAaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPUPMBI

JlefictButenbHbIle 4YHCiIa. ApuU(DMETHYECKHE ONEpaluu ¢ JIeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmxkEHHbIe BEIYMCIICHUS, TPaBUIa OKPYTJICHUS, TPUKUIKA U OI[CHKA
pe3ynbTaTa BBIUMCICHUN

1.8 [IpeoOpazoBanue BhIpaKCHHIA

1.9 KowmmnekcHsie uncna

2 YpaBHEeHHS U HEPABEHCTBA

2.1 enwie 1 qpoOHO-palMOHATBHBIC YPABHCHUS

2.2 HppatnmoHnansHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHHUS

24 [TokazarenbHbIe U TOTapUPMUUECKUE YPAaBHEHUS

25 Lenbie 1 qpoOHO-panMOHATBHBIC HEPABEHCTBA

2.6 HppannoHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TOTapuPMHUUECKHIE HEPABEHCTBA

2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA

29 CucTeMBbl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB

2.10 VYpaBHEeHUs1, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHu

2.11 Marpuia cucTeMbl IMHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

41

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
74

OyHKIMH U Tpaduku
Oynkiys, crnocoosbl 3amanus QyHkiuu. ['padux QyHknuu. B3anmuao oOparHbie
¢ynkuuu. Yéthsie u HeuéTHble GyHkuuu. [leprnogmueckue GyHKIUU

OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHWd ¢GyHkuuu. Hymum QyHKImm.
[IpoMexxyTkn  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
Makcumymbl U1 MUHUMYMBI QyHKOuH. Hambonbliee m HauMeHblee 3HAYCHUE

(GyHKIMU HAa IPOMEXKYTKE

Crenennas (yHKIMS C HaTypajdbHBIM W IEJbIM MOKa3aTeneMm. EE cBoiictBa u

rpaduk. CoiicTBa 1 rpaduk KOpHs N-O CTENEeHU
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U IpapUKH
[TokazarenbHas u gorapupmMuyeckas yHKIIUU, UX CBONCTBA U TpaduKu

Touku paspbiBa. AcumnToTsl TrpadukoB QyHkuuid. CBoicTBa  (PyHKIHIA,

HEIIPEPBIBHBIX Ha OTPE3KE

IlocnenoBaTenLHOCTH, CITIOCOOBI 3aJJaHMS IIOCIEA0BATEILHOCTEH
Apudmernueckas u reomerpudeckas nporpeccun. opmyiia ClI0KHBIX POLIEHTOB
Havana marematnyeckoro aHanmsa

[IpousBonas ¢pyakiuu. [TponsBoaHbIC 2IeMEHTAPHBIX (YHKITUN

[IpuMeHeHre MPOM3BOJHOW K HCCIEIOBAaHWIO (DYHKIMI HAa MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxaeHne HanOoblero 1 HAaMMEHbIIEro 3HaUeHUs QYHKIUU Ha

OTpe3Ke

[TepBooOpa3nas. MuaTterpan
MHoOXecTBa U JIOTHKA

MHO3K€eCTBO, Onepaluy HaJl MHOXkecTBaMu. [luarpammel Ditiepa — Benna
Jloruka

BeposTHOCTb U cTaTnCTHKA
OnucarenpHas CTaTUCTHKA
BepositHOCTh

Kombunaropuka

I'eomerpus

@urypsl Ha MWIOCKOCTH

[IpsiMble U TIIOCKOCTHU B IPOCTPAHCTBE
MHororpanHuku

Tenau MOBCPXHOCTHU BPAIICHUA



1.5 Koopaunats! 1 BEKTOpBI



YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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