MHHHCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJIEPAIIUN
MunucTepcTBO 00pa3zoBanus TBepckoii 00J1acTH
Toponeukuii MyHHIMNAJIBHBIA OKPYT TBepckoii 00/1acTH

MyHununajJbHoe 010/1:KeTHOe 001e00pa3oBaTe/ibHOE yUpeKIeHue

Toponeukass ruMmHa3ust MMeHH cBATUTE 1 TuUX0HAa,

ITaTrpuapxa MockoBckoro u Bcest Poccuu

PACCMOTPEHO YTBEPXXJIEHO

Ha 3acenanun JIUpeKTOp rUMHA3UU
IIEAArorn4ecKoro coBeTa

[Ipotokom NelO

ot 26.06.2025r. B.M.3ameIcn0Ba
[Tpukaz Ne56

or 01.07.2025r.

PABOYAS ITPOTPAMMA
(ID 8243242)

yueOHoro npeamera «Ajaredpa M Ha4ajaa MaTeMaTHYECKOr0 aHAJIM3A.
Yriay0JieHHbI YPOBEHb)

Uit ooyyaromuxcs 10 kinacca

Toponen 2025



HOACHUTEJIBHASA 3ATIMCKA

VYuebHblil Kypc «Anredpa M Hadalla MaTEMAaTHUYECKOTO aHAaIN3a» SIBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMME CpPEIHEro odIero odpa3zoBaHusl,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0YUYaloIHUXCsA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OpMATUKHU, OOIECTBO3HAHUS, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
IUCIMIUIMH. B paMkax aaHHOro y4yeOHOro kypca oOydaroliuecs OBIIAJEBAIOT
YHHUBEpPCAIbHBIM SI3HIKOM COBPEMEHHOM HayKH, KoTopas (OopMyiHpyeTr cBoU
JOCTHXKEHUS B MAaTEeMaTH4eCKOU popme.

VY4eOHblli Kypc aireOppl U HayaJl MAaTeMaTHYECKOTO aHaIu3a 3aKia/(bIBacT
OCHOBY I YCIEUIHOI'O OBJaJACHHUsS 3aKOHaMU (U3UKHU, XHUMHUHU, OHOJIOruH,
MOHMMAaHUSI OCHOBHBIX TEHJEHINI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHOM KHU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh WX JJIA JajbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMH MU JIOTUYECKH
CTPOrMMHU KOHCTPYKLMSIMH ajureOdpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEPXKJICHUS C MOMOIIBI0O MHAYKIMHU U PacCyXAaTh JEIyKTUBHO, UCIOJIb30BaTh
00001IeHe W KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJIOTUI0, (OPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILLICHHE.

B xoxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYe€CKOIro
aHaJin3a» 00ydarolluecs: MOJIy4aroT HOBBIM ONBIT PEIIEHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJIFHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIENe peabHbIX CUTYalluH,
UHTEpPIPETAllMd  TOJYYCHHBIX  pEIIeHUH, 3HAKOMSITCI C  I[pUMepamMu
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJE, HAyKe U HUCKYCCTBE, C
BBIJIAIOLIUMUCS MAaTEMAaTUYECKUMHU OTKPBITUSAMU U UX aBTOPAMH.

VY4eOHblli Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHILIUAJIOM,
KOTOpBI peanu3yeTcss Kak uepe3 ydeOHbll Marepuain, CHoCOOCTBYIOIIMIA
(OpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUs, TaK M uyepe3 crneuuduky ydeOHOi
JESITEeNbHOCTH, TpeOyrouleil MpOJOIKUTEIbHOM KOHIEHTPAalUUW BHUMAHMUA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IOJYYEHHBIN
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus aiareOpe M HayajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

B crpykType yueOHOro kypca «Anrebpa M Hauajga MaTeMaTHUECKOIrO
aHaNKM3a» BbIIEIEHBI CIENYIOUIME COAEpKATENbHO-METOAUYECKUE TuHUU: «Yucna
U BbIUMCIIEHUS», «DyHKIUU U Irpadukny, «YpaBHEHUs U HepaBeHCTBa», «Hauana



MaTEMaTUYECKOro  aHanu3a», «MHOXecTBa U JIOruka». Bce OCHOBHBbIE
COJIePKATENIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCid Ha MPOTSHDKEHUM JIBYX JIET
0o0yueHHusl Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSS
ApYr Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU T€MaMHU M pazjenamu. JlaHHbIN
y4eOHBI KypC SIBISETCSA WHTErPATUBHBIM, IIOCKOJNBKY OOBEAMHSET B cede
CoJiep)KaHUE HECKONbKMX MaTEeMaTHYeCKHX IUCIHMIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHUS, MATEMATUYECKUN aHaJINU3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas
noruka u npyrue. Ilo mepe Toro kak oOyuwaromiyecs: OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpYyeTCa U
COBEpILIEHCTBYETCS yMEHUE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJIb peabHON
CUTYalluu, IPUMEHATh 3HAHUS, MOITYYEHHbIE TIPU U3YYEHUH y4eOHOro Kypca, JUIs
pEIIEeHUsI CaMOCTOSITENILHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKOM 3aaun, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToAM4ecKas JUMHUS «Uucina U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHUE HAaBBIKOB HCIOIb30BaHUs IEHCTBUTENBHBIX UUCEN, KOTOPOE OBLIO
HAauyaTO Ha YPOBHE OCHOBHOI'O 0011iero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHus 0co00o€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
paIMOHATBHBIX BBIUUCICHHMA, BKIIOYAIONINX B CE0S MCIMOJIB30BaHUE Pa3UYHBIX
GopM 3amucu uyucia, yMEHHE JeJaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OLEHMBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIe OOy4alolUMCS MHOXXECTBA HATypaJlbHbIX, LENbIX,
palMOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM u©3 3TUX MHOXKECTB pacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My cIenu(pUIecKue 3aJaud M OIepaluu: JelIeHHEe Halelo,
OIIEpUPOBAHUE OCTAaTKaMHU Ha MHOJYKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMOHANbHBIX M MPPallMOHAIbHBIX YHUCEN, apu(METUUECKUE ONEpaliy, a TaKXKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mociienoBaTeNbHOMY pPacCIIMPEHHIO Kpyra HCIOJIb3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMHU MX TPUMEHEHHS ISl PElICHUs pa3iudHbIX 3a7ad
(GopMupyeTcsi NpeACTaBI€HUE O €JUHCTBE MAaTEeMAaTUKU KaK HayKu W €€ pojiu B
INOCTPOEHUU MOJIENEeH pealbHOrO MHpa, IIHPOKO HCIHOJB3YIOTCA 00001IeHue M
KOHKPETH3aIHsL.

Jluaus «YpaBHEHMsS] M HEPABEHCTBA» peaJU3yeTCss Ha MPOTSXKEHUHU BCETO
o0yueHusi Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHUs, MOCKOJIbKY B KaxJI0M
pasnene IlporpamMmbl MpenycMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3yiapTaTe OOydarolUecs OBJIAJEBAIOT PA3NIMYHBIMM METOJAMU  PELICHUs
palMOHANBHBIX, HPPAIMOHANBHBIX, TIOKAa3aTENbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepKamux mnapamerpel. [lodydeHHBIE yMEHHS HIMPOKO HUCHOJB3YIOTCS MPHU



UCCIIeNOBaHUH (YHKIMA C TIOMOIIBI0 TTPOU3BOMHON, MPHU PEIICHUN TTPUKIATHBIX
3a/1a4 M 33729 Ha HAXOXKJACHUE HAMOOIBIINX W HAUMEHBIITUX 3HAYCHUH (PYHKITHH.
JlanHas coqepikaTeNibHasi TUHUS BKIIIOYAeT B ceOs Takke (HOpMUPOBAHUE YMECHUN
BBITIONHATE  pacu€rel 10  (QopMmynaMm, mnpeoOpa3oBaHus  pallMOHAIBHBIX,
UPPAMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaK)Ke BBIPAKEHUH,
COJIepIKaIlINX CTEMeHU U JIorapudMbl. bmaromaps nM3ydeHHIO anredpandecKoro
MaTepualia  MPOUCXOJIUT  JajibHEeWlllee  pa3BUTHUE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXcs, (GOPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccyknaeHuid, paboThl ¢  CHMBOJBHBIMH  (opMaMu,  TIPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PAaBCHCTB W HEPAaBEHCTB. AnreOpa
npennaraetr S(QQPEKTUBHbIE WHCTPYMEHTHI JUIsl PpEUIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH Kak
SI3BIKA HAYKH.

ConepxaTenbHO-MeTOANYECKass JUHUA «DyHKIMM © TpaduKu» TECHO
neperieTaeTcs ¢ JPYruMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a7a€T MOCIIeI0OBATEILHOCTh N3YyUeHUSI MaTepuaia. M3yuenue CTeneHHowu,
MOKAa3aTeIbHOM, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMK TSI PEIICHMS 3a/Jad M3 JPYTruX Y4eOHBIX
NPEIMETOB U PEeaIbHOM KM3HU TECHO CBS3aHO KaK C MAaTEMATUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM OGombiioe BHHUMaHUE
ynensercs (OpMHUPOBAHUIO YMEHHUS BBIpaKaTh (GOpPMYyIaMHU 3aBUCHUMOCTH MEXKIY
pa3MYHBIMM BEJTMYMHAMH, KCCIEIOBAaTh ITOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3ToN cofep>KaTebHON JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIPAXATh 3aBUCHMOCTH MEXIy BEIUYMHAMHU B
paznuuHor ¢dopme: aHATUTHYECKOU, rpaduyeckod u ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBILIUICHUS, CIOCOOHOCTH K
0000IIIEHNI0 ¥ KOHKPETH3ALIMU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxxarenpHas nuaus «Hagama mareMaTH4ecKoro aHaiau3a» MO3BOJSET
CYIIIECTBEHHO PACHIUPHUTh KPYT KaK MAaTeMAaTHYECKHX, TaK W MPHUKIQTHBIX 3aJ]1ad,
JOCTYITHBIX OOYYaronuMcs, TaKk KaK y HUX TMOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONpEAeNiaTh MX HAWOONbIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
YCKOpEHHsI TiporieccoB. JlaHHas cojepkarenbHas JIMHUS OTKPBIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOCHHMS MAaT€MaTHYECKHX MOJeJel pealbHBIX CUTYyallui,
MO3BOJISIET HAXOJUTh HAWJIydlllee pENIeHHE B TMPUKIATHBIX, B TOM YHCTE
COLIMATBHO-IKOHOMUYECKHUX, 3aa4ax. 3HAKOMCTBO C OCHOBAMHU MaTeMaTHYECKOTO
aHalM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHMIO YMEHHUI paclo3HaBaTh MPOSBIICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHKEe M HcKyccTBe. OOydaromiuecsi y3HAIOT O



BBIIAIOIINXCA PE3YJIbTATaX, MOIYYEHHBIX B XOAE pa3BUTUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepkaTenbHO-MeToAUuYeCcKass TuHUS «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ce0s DJIEMEHThl TEOpPUU MHOXKECTB M MaTeMaTH4eckol Joruku. Teoperuko-
MHOKECTBEHHbBIE [TPEACTABIEHUS POHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKU
U TpeljiaratoT HamOojiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIOUIUNA BCE pa3leibl
MaTEeMaTUKH U €€ NPWIOKEHUH, OHU CBA3BIBAIOT pAa3HbIE MaTeMaTHYECKUE
JUCLIUIUIMHBL M MX MPWIOKEHUs B eauHoe wnenoe. I[loaTomy BaxkHO 1atTh
BO3MOXXHOCTh OOYyYaroleMyCsi IOHUMAaTb TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €0 ISl BBIPAKEHUS CBOMX MbICIIEH.
JpyruMm BaXHBIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpU3HaATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMII M CIIEIOBAHHE OMNpPEIEIEHHBIM
OpaBWJIaM  TOCTPOEHUSA  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHu
MaTEMaTUYECKON JIOTUKA CIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOT'O MBILIUICHHUS
00y4Jaronuxcs, O3BOJIIET UM CTPOUTH CBOU PACCYKIEHUS HAa OCHOBE JIOTUYECKUX
npaBmi, GOPMUPYET HABBIKU KPUTUUECKOT'O MBITIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hadajla MaTEMaTHYECKOrO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOr'0 MOJAEIHUPOBAHUS, KOTOpbIE MPU3BAHBI
croco0CTBOBaTh (POPMHPOBAHUIO HABBIKOB IOCTPOEHHUS MOJEIEH peaJbHBIX
CUTyallul, HCCJENOBAaHUS 3TUX MOJENEH C IOMOIIBI0 ammapara airedopel U
MaTEMaTUYECKOTO aHaiu3a, MHTEPIpPETalUH TMONYYEHHBIX pPE3yNbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK/IbII U3 Pa3/eioB MPOrpaMMbl, OCKOJIbKY BECh MaTepral
y4eOHOro Kypca IIUPOKO HCHOJIb3YEeTCs NJs peuleHHUs NpUKIaAHbIX 3amad. [lpu
pEIIEHNH  peajbHBIX  NPAaKTHMYECKUX  3a7ad  oOydaromiuecs  pa3BHUBAIOT
HAO0JIIOIATETbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh  AHAJOrHIO, 00001aTh W KOHKPETHU3UPOBATH  MpoOJieMy.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS] TPUKIAIHBIX 3a1a4
OpraHu3yeTcs B MPOLIECCE U3YyUEHHUs BCEX TEM y4eOHOro Kypca «Anredpa u Hadasa
MaTEMaTUYECKOIO aHATU3a».

Ha wusyuenune yueOHOro Kypca «Anredpa M Hauyaja MaTeMaTHYE€CKOTrO
aHanu3a» oTBoaUTCs 136 yacoB (4 yaca B HE/IEIIO).



COJEPXAHME OBYYEHUA
10 KIJACC

Yucia 1 BBIYMCICHUA

Pammmonanbubie uncia. OOBIKHOBEHHbIE W JIECATUYHBIE APOOU, MPOIIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. [IpumeHenue apoOGelt U MPOIEHTOB IS
peLIEeHUS IPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUU U PEaIbHOW KU3HH.

JlerictBuTenbHble 4Yucaa. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
Apudmernyeckue  omepanuud ¢ JICUCTBUTEIBHBIMU  YucCIaMd.  Moayib
JENCTBUTENBHOTO YKClIa U ero cBoMcTBa. [IpuOnmk€HHbIE BBIYKMCIICHUS, PABUIIa
OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUM.

Crenenbr ¢ uenbiM nokazateneMmM. bunom Hbiorona. HWcenonb3oBaHue
noaxoAsen Gopmbl 3aMUCH TCHCTBUTEIBHBIX YUCEIT JJI PEIICHUS TPAKTUYECKUX
3a/a4 U MPEJCTABICHUS JaHHBIX.

ApubdmMernyeckuii KOpeHb HATYPaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenp € pauuMOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JEWCTBUTEIIBHBIM MMOKA3aTEIEM.

Jlorapugm uymcna. CpoiicTBa jorapudma. JlecsiTuuHbie U HATypasibHbBIC
jorapuMsbl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIE TIpeOOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpPaBHEHUSI M YpaBHEHHS-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIETBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrO4YJIeHbl OT OJHOW NEpEeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢  ocrarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
koa(dpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHN 1 KOPHHU.

HppaumnonanbHeie YPaBHEHUS. OcHoBHbIE METO/IbI peLIeHUs
MppalOHAIBHBIX YPAaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS IOKAa3aTEIbHbIX

YPaBHEHUM.

[Ipeobpa3oBanre BbIpaXEHHH, COEPIKALTNX JOrapru(MBbI.

Jlorapupmugeckue ypaBHEHHUS. OcHOBHBIC METOJIbI pereHus
Jgorapu(MUIECKUX YpaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUYECKUX YPABHEHH.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CHCTEMBI JIMHEWHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICH U
CBOKCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OIPEACIUTENS I PELICHUS
CHACTEMbI JIMHEMHBIX ypaBHEHUW. PellleHue NpuKIagHbIX 3aJad C IOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccinenoBaHne NOCTPOEHHOM MOJEIH C
MIOMOILBIO MATPHUIL U ONPEAETUTENEH.

[TocTpoeHne MareMaTUYEeCKUX MOJENEN pPEealbHON CUTYallUH C IMOMOUIBIO
YPaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHI W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/ad W3 Pa3JuyHbIX 00JIacTeld HAyKW M pPeabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuusg, crnocoObl 3afaHus QyHKIUH. B3anMHO oOpaTHbIe (YHKUIUU.
Komnozummss @ynkuuil. I'padpuk  QyHKIuu. DineMeHTapHble NpeoOpa3oBaHUs
rpa@uKoB (HyHKIIHIA.

O6nacth onpeneneHUuss 1 MHOKECTBO 3HaueHuM ¢GyHkuuu. Hynu dyHKimm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIE U HeuéTHbIe QyHKIMU. [leproguueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbomnpiiee n HauMeHblee 3HaYeHUs] QYHKIMUA HA TPOMEKYTKE.

JluneitHasi, kBaapaTU4yHas W APOOHO-TMHEHHAs (QYHKIUH. DIeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (GyHKIMS ¢ HATypajdbHBIM U IIEJIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTEMEHM KaKk (PYHKIMH OOpaTHOU
CTEIICHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIMH, UX CBOMCTBAa M TpaduUKH.
Hcnonb3oBanue rpagukoB GyHKIMMA 715 peLLICHUsT YpAaBHEHUH.

TpuroHoMmerpruyeckass OKPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUUYECKUX
(YHKIIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B PEAJbHBIX IPOLECCAX W SBICHUSIX.
I'paduku peanbHbIX 3aBUCUMOCTEN.

Hayana mareMaTH4eCcKOro aHajamsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUs IOCJEIOBaTENIbHOCTEH. Meron
MaTEeMAaTU4YECKON VHIYKIIHH. MonoToHHBIE 51 OTpaHUYCHHBIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHAINA3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoneuno yobiBaromas
reomeTrpudeckasi nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyiia Cia0KHbIX
npoueHToB. Mcnonp30BaHWE TIPOTPECCHMU Ui PELICHHUS pealbHbIX 3a/1ad
IIPUKJIIAHOTO XapaKTepa.



HenpepoiBHbie (yHKIMM W uxX cBoicTBa. TOUKM pa3pbiBa. ACHUMIITOTHI
rpagukoB QyHkuuid. CBOHCTBa (PYyHKUMU HENpPEpPBIBHBIX Ha OTpe3ke. Meroj
UHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. [IpumeHeHue CBOMCTB HENPEPBIBHBIX
(GYHKIMIA U1 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHbie GyHKIMU. Onpeaenenre, reOMeTpUIecKuil u
(bu3MUECKil CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIHMH.

[IpouszBoguble  snemeHTapHbX  ¢QyHkuuil.  IIpou3BogHass  CyMmMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMIO3UIMU (DYHKLIUH.

MHoKecTBa M JIOTHKA

MHOXkeCTBO, Omepaluyd HaJ MHOXKECTBAMHM M HMX CBOWCTBA. JlMarpamMmbl
Olinepa—Benna. IIpumeHeHHMe TEOPETHKO-MHOXKECTBEHHOI'O — ammapara s
ONMCAHMS pEATbHBIX MPOLECCOB WM SABJICHHUI, NPH PEIICHHH 3aJad U3 JAPYTrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOHNCTBO MaTEMaTUYECKOrO0 OOBEKTA, CIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHMS.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaAIOMIEroCsl KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
IpoIeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI WU JPYyroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakIaHCKONW HIACHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTIDKECHUW B JPYrMX HayKax, TEXHOJOTHsx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, dTUYECKOrO IMOBEACHHUS, CBSI3aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTMIKCHUNW HAayKd W JESITEIbHOCTHIO Y4YEHOr0, OCO3HAHHUE
JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAS ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj]lay, PEIICHUH, PacCyXIEHUN, BOCIPUUMYUBOCTh
K MaTEeMaTUYECKUM acIleKTaM pPa3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh YMCHHUS TPHUMEHATH MaTEMaTHYECKHE 3HAaHHUS B
MHTEpecax 3/I0pOBOro U 0€30MMacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OT/IbIXa, peryssipHas (pu3nYecKass aKTUBHOCTD), (PU3UUEeCKOEe COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JE€SITEIBLHOCTHIO;

6) TPy10BOIr0 BOCTIUTAHMS:

FOTOBHOCTh K TPYyAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HUHTEpeC K
pasimuuHbIM  cepam  TIPOdECCHOHATIBHOW  JIEITEIbHOCTH, CBS3aHHBIM €
MaTeMaTHKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymied mnpodeccud W peaau3oBbIBATh COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caM0o0oOpa30BaHUI0 HAa TPOTSHKEHWU BCEW JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJl1ady MaTeMAaTHYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  DKOJOTUYECKOW KYJIbTYpPhl, TIOHUMAHUE BIUSHHS
COITMATbHO-2KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATBLHON
Cpellbl, 0OCO3HAHHE TJI00ATLHOIO XapaKkTepa SKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MAaTEMaTUYeCKUX 3HAHUW I pEImIeHHus 3aJad B 00JIacTH
OKpY’)Karoliel cpejbl, IJIAHUPOBAHUE IOCTYNKOB U OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTU4YEeCKOM HayKuh Kak cdepbl 4YeTOBEYECKOW AesATeTbHOCTH, 3TamnoB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KYJIbTYpOW KakK CPEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHUBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1elCTBUSA

ba3oBble 1ornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeIICHHsI TIOHATHH, YCTAaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(HUKAIUH,
OCHOBAaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3;

BOCIIPMHUMATh,  (HOpPMYIUpOBaTh W  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpEAJiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIIOUCHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsiMBbIE U OT MMPOTHBHOTO), BRICTPANBATh apTyYMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCOO perieHus ydeOHOM 3amaud  (CpaBHMBATh HECKOJBKO
BApUAHTOB  peIIeHUs, BbIOMpaTh HaumOoJee  MOAXOMAIUHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHUEB).



ba3zoBble ucciaegoBaTe/bCKue 1efCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbLCKUN HHCTPYMEHT TIO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (UKCHUPYIOUIME  MPOTHUBOpeuYue,  Mpodiemy,
yCTaHABJIMBATh UCKOMOE M JIaHHOe, (OPMHPOBATH THUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIITAHUPOBAHHBIM DKCIIEPUMEHT, UCCIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuyeckoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITENIbHO (HOpMYyNIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pPE3yjbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBaHUS, OLICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIJBUIaTh
MPEANOJIONKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmueii:

BBISIBIISITH ACPUIUMTH MH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NIJIi OTBETa Ha
BOIIPOC U JIJIS PEUICHUS 3a]1a4H;

BBIOMpaTh MH(OPMALIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIUIO PA3IUYHBIX BHUAOB U
dbopM IpecTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TMPEIACTABIATh €€ B pasIUyHBIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKky;

OLICHUBATH HaJEKHOCTh uHbopMau no CaMOCTOSITEIIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC Y4eOHbIE AeHCTBUS

OO0menne:

BOCHIPUHHUMATh U (POPMYJIMPOBATH CYKJI€HHSI B COOTBETCTBUU C YCIOBUSMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, T'PaMOTHO BBIpa)kKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, JaBaTh IOSICHEHMS 110 XOAYy PELICHMs 3aJa4H,
KOMMEHTUPOBATh MOIYy4YECHHBIA PE3yJIbTaT;

B XOZIe OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, pelIaeMON 3aJauyu, BbICKA3bIBaTh MWJIEH, HAIEJIEHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOU CYXICHUS C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3MUMUH, B KOPPEKTHOH (opme
(dbopMynHpOBaTh pa3HOIIACHs, CBOM BO3PAKECHUS;

IIPEICTABIIATh PE3YJbTAThl PEIICHUS 33]1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHUS € Y4E€TOM 3ajad
[PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/a4d, BEIOMpPATh CIIOCOO PEIICHUS C
y4EéTOM MMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIaJCTh HABBIKAMH  TI03HABAaTEIBHOW  pEQUICKCMH KaK  OCO3HAHHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa pelieHus
MaTEeMaTHUYECKOM 3aJ1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEHICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa IEH B YCIOBUSAM, OOBSICHITH PUINHBI
JOCTIKCHUS WIW HEIOCTH)KCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MOHWMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIWBHIYaIbHOU
paboThl mNpU peHICHHH YYeOHBIX 3a7a4, MPUHAMATH I1I€Jb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOoThl, pacHpenensTh
BUIBI PabOT, JOTOBapWBAThCS, OOCYKIAaTh TMPOLECC W pe3yiabTaT paboTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboThl (00CYykIeHHUs, 0OMEH MHEHHH,
«MO3TOBbIE IITYPMBI» H HWHBIE), BBHINOIHATH CBOIO YacTh pabOThl |
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHbI, OICHUBATH
KadeCTBO CBOETO BKJIaJa B OOMIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.

HPEIMETHBIE PE3YJIBTATHI

K konny oOyuenus B 10 kiacce oOyyaroluics MOJYYHUT ClEIyIOLIUE
IpeIMETHbIE PE3yJbTaThl MO OTAEIBHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTHYECKOr 0 aHAIIU3a»:

Yucia 1 BIYMCJICHUS

CBOOOJTHO OIEPUPOBATH TMOHITHSAMU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HPPALMOHAIBLHOE YHMCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJIb JIEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJIsI PEHIeHUs MNPUKIAAHBIX 3aJad U3
pPA3JIUYHBIX OTPACIICH 3HAHUM U PEAIbHOU )KU3HU,

IPUMEHATh NMPUOINAKEHHBIE BEIYUCICHUS, IPABUIIA OKPYTJICHHUS], IPUKUAKY U
OLICHKY Pe3yJIbTaTa BbIUYMCIICHUN;



CBOOOJHO OMNEpPHPOBaTh MOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCIIOJIB30BaTh MOAXOAIIYI0 (hOPMY 3aNUCU ACHUCTBUTEIBHBIX YHCEI JJIs PEIICHUS
MPaKTUYECKUX 3aJ1ayu U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: apU(PMETHUECKUN KOPEHb HATypajbHOU
CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAJILHBIM MOKA3aTEJIEM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOTapu(M Yucha, AECATUYHBIE W
HaTypaJbHBIC TOTAPU(MBI;

CBOOOJHO OTEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHTCHC, KOTAaHTCHC
YUCIIOBOT'O apTyMEHTA;

OMEPUPOBATH MOHITUSMH: APKCUHYC, apPKKOCHUHYC M apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHATHUAMH: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh PA3JIMYHbIE METOJBl PEUICHUS pPAIMOHAIBHBIX H  JIPOOHO-
palMOHANILHBIX YPaBHEHWH, MPUMEHSATh METOJ HWHTEPBAJIOB ISl PEIICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATUAMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWICH C TIeNbIMH KO3(P(GUIIMEHTaMH, KOPHU MHOTOWICHA, TPUMECHSTH
JIEJIEHNE MHOTOWIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHUS 3a/1a4;

CBOOOJTHO OMNEPUPOBATH TOHIATHSMHU: CHCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpuila, ONPEAECIUTENb MATpPUUBl 2 X 2 W €ro TreOMETPUUYECKUU CMBICI,
WCIIOJIb30BATh CBOMCTBA ONPENENUTENs 2 X 2 i BBIYMCICHHS €ro 3HAYCHUS,
IPUMEHATh ONPENCIUTENN [JIl PEHICHUsS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJINPOBATH PEAJIbHBIE CUTYALIMHM C MIOMOUIBIO CUCTEMBI JINHEHHBIX YPaBHEHUH,
UCCJIE0BaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0 MATPHULl M OIPEIEINUTENEH,
MHTEPIPETUPOBATH MOTYUYCHHBIA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUA C KOPHAMH JUisl TpeoOpa3oBaHUs
BBIPAXKCHUM;

BBITIOJIHATH MPE0OPa30BaHUS YUCIOBBIX BBIPAXKEHUM, COAEPKAIIUX CTEIIECHU C
palMOHAIbLHBIM MOKA3aTEeIIEM;

UCII0JIb30BaTh CBONCTBA JorapupmMoB U1t npeoOpa3zoBaHUs
Jorapu(pMUIECKUX BBIPAKECHUN;

CBOOOJIHO OMEPUPOBATH MOHITUSIMH: HUppallMOHAJbHbBIC, MOKa3aTelbHbIE U
Jorapu(pMudecKre ypaBHEHHUS, HAXOIUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIBHBIX
NIEPEXOJIOB UJIN OCYIIECTBIISIS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI ISl MPeoOpa3OBaHMs
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOOJTHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OpPUMEHATh  HeoOXoauMble  (QOpMyJbl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUIA;

MOJIETUPOBATh pealbHbIE€ CHUTYyallMM Ha $3bIKE aireOpbl, COCTaBIATh
BBIPQXKECHMSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEN0BaTh
HOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHKEM alnapaTa ajireOphl.

DOyHKUUM U rpadpukn:

CBOOOJHO ONEpPUPOBATH MOHIATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO oOOpaTHple (YHKIMH, KOMMO3UIUA (yHKIUHM, rpaduk (QyHKIUH,
BBITOJIHSTH JI€MEHTapHbIe IPpeoOpa3oBaHus rpaukoB QyHKIUHI;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OOJACTh OMNPEIEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINH, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO ONEpUPOBATh MOHATHSAMH: UETHbIE M HEUETHbIE (DYHKIMH,
nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HauOOJbIIEe M HauUMEHbLIee 3HaueHHe (YHKIMM Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHBIM U
LENBIM TOKa3aTesneM, rpauk CTEeNeHHOW (PYHKIMHU C HATypaJbHBIM U LEJIbIM
nokasareseM, rpauk KOpHS N-OM CTENeHU Kak (YHKUUU OOPATHOW CTENEHH C
HaTYpaJIbHBIM I10Ka3aTEJEM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IOKa3aTellbHAs W Jorapupmuyeckas
(yHKIMM, UX CBOWCTBA U IpadUKH, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHECHUHU;

CBOOOJHO OMNEPHPOBATh MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTpezeieHre TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCMOIb30BaTh TIpaduku (QYHKOUH A7 HUCCIEOBaHUS IPOLIECCOB U
3aBHUCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4€OHBIX MPEIMETOB U peanbHOM
KHU3HU, BBIpaXKaTh (HOpMyJIaMy 3aBUCUMOCTH MEXAY BETHUNHAMU;

Hauyana maTeMaTH4yecKOro aHaju3a:

CBOOO/IHO ONEpUPOBATHh MOHATHUAMU: apumeTHyeckas M TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCHsl, IMHEHHBIN U
AKCIIOHEHUHUAJIBHBIN pOCT, (OpMyna CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
0 KOHCTAHTE;

UCMOJb30BaTh HPOTPECCUM JJISl PELIEHUS pPEaJbHBIX 3aJad IMPHUKIaJHOTIO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATHIMU: MTOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHHS
NOCJIEOBATEIIbHOCTE, MOHOTOHHBIE M OrpaHUYEHHbIE IOCJIEI0BATENLHOCTH,
NOHMMAaTh OCHOBBI 3apOXJACHHS MAaTEMaTHYECKOro aHalu3a KakK aHaiusa
OECKOHEYHO MAJIBIX;

CBOOOZIHO OIEpPUpPOBaTh MOHATUSMU: HENPEPBIBHbIE (PYHKIMH, TOYKU
paspsbiBa rpaduka GyHKIMU, aCUMITOTHI Ipaduka GyHKINH;

CBOOO/IHO OIlEpUpOBaTh MOHATHUEM: (YHKLMS, HENpEpbIBHAs Ha OTPE3KE,
NPUMEHATH CBOICTBA HEMIPEPHIBHBIX (PYHKIIMM [Tl pellIeHus 3a/1a4;

CBOOOIHO OIEpPHpPOBATh TMOHATUSMHU: TIiepBas W BTOpas MPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYHCIISATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIMU
ABYX (YHKIIUH, 3HATH MPOU3BOHBIC ATIEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUUYECKUN M (U3UYECKUM CMBICT TPOU3BOJHOM IS
pelieHus 3a1a4.

MHo:kecTBa U JIOTMKa:

CBOOOIHO  ONEpPUpPOBaTh  IMOHATHUSIMU:  MHOXECTBO,  OINEpaly  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT AJisi ONUCAHUS PeabHBIX
IPOILIECCOB U SIBJICHUM, IPU PEILICHUH 3a]a4 U3 IPYTUX YUEOHBIX IPEIMETOB;

CBOOOIHO OIEpPUPOBATh IMOHATHUSAMU: OIpeNeseHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnsie | IlpakTnueckue
n/n MpOorpamMMbl Bcero 6 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest

MHO0XeCTBO JCHCTBUTCILHBIX YHCEI. 0 bu6anoreka LIOK

| Mpnuorounensl. Pannonanbable ypaBHEHUS U 24 | https://m.edsoo.ru/f11c4afd
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
ypaBHEHUH
®dyukiuu u rpapuky. CTeneHHas QyHKIHS ¢ 0 brbsmorexa LIOK

2 LeJIBIM TTOKA3aTeNeM 12 1 https://m.edsoo.ru/f11c4afd
ApudMETUYIECKUI KOPEHD N-OH CTETEHHU. 0 brbmoreka LIOK

3 VppaimoHabHEIe YpaBHEHUs 15 1 https://m.edsoo.ru/f11c4afd
IMokasatenbHas Qpynknus. [lokasaTenbHbIE 0 brbmorexa [IOK

4 YpaBHEHNS 10 1 https://m.edsoo.ru/f11c4afd
Jlorapudmudeckas QyHKIHS. 0 brbsmorexa LHIOK

5 JlorapudMUueCcKHe ypaBHEHHS 13 1 https://m.edsoo.ru/f11c4afd
TpUroHOMETPUYECKUE BBIPAXKEHHS U 0 brbmiorexa LIOK

6 S 22 1 https://m.edsoo.ru/f11c4afd

0 bubmuorexa [JOK
7 [locnenoBaTenbHOCTH M IPOTPECCHH 10 1 https://m.edsoo.ru/f11c4afd
8 HenpepsiBabie pynkuun. [Iponssoanas 20 1 0 Bubmorexa LIOK




https://m.edsoo.ru/f11c4afd

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AITIS
3HAHUH

bu6anoreka LIOK
https://m.edsoo.ru/f11c4afd

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

10




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne undposbie
Tema ypoka KonTpoabnbie | IlpakTHnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl

| MHO€eCTBO, OTIepaIuy HaJl MHOKECTBAMH U | 0 0 Bu6mmorexa IIOK

JIX CBOMCTBA https://m.edsoo.ru/f11c4afd
0 0 bu6mmoreka [IOK

2 Huarpammel Diinepa-Benna 1 https://m.edsoo.ru/f11c4afd

3 [TpumMeHeHre TEOPETHKO-MHOKECTBEHHOT O 1 0 0 butmorexa LOK
amTapaTa JUis peleH s 3a1a4 https://m.edsoo.ru/f11c4afd
Pammonansabie uncina. OOBIKHOBEHHBIE U 0 0 bubmuorexa [IOK

4 JIeCSITUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHBIE 1 https://m.edsoo.ru/f11c4afd
MIePUOIUYECKHE IpoOH
Panmonansasie uncia. OOBIKHOBEHHBIE U 0 0 bu6mmoreka [IOK

5 JECSITUYHbIE TPOOU, TIPOLIEHTHI, 0ECKOHEYHbIE 1 https://m.edsoo.ru/f11c4afd
MEPUOANYECKHE APOOH

6 [TpuMeHeHUe POOEii M IIPOLEHTOB IS i 0 0 Bu6mmorexa IIOK
peIIeHHs IPUKIIA/HBIX 3274 https://m.edsoo.ru/f11c4afd

; ITpuMeHeHue apo0eii ¥ IIPOLEHTOB IS | 0 0 Bubnmorexa [IOK
pelleH s MPUKIIAHBIX 32724 https://m.edsoo.ru/f11c4afd

g JleiicTBUTENbHBIE YKCIIa. ParjuoHaIbHBIE U | 0 0 Bubmmoreka [IOK

MppaluoOHaIbHbIC YHCIIa

https://m.edsoo.ru/f11c4afd




ApudmeTrueckue onepaum ¢

bubmuorexa [IOK

9 eHCTBUTEIbHEIMH UHC/IAMY https://m.edsoo.ru/f11c4afd
10 Mozv[ym, JEHCTBUTEIBHOTO YUCTIA M €T0 E;ffj/‘j;leii (I)-[rou}; e
CBOMCTBa S :

[Tpubnmx€HHbIC BEIYUCICHNUS, TTpaBUIa bubmuotexa [IOK

11 OKpYIJICHUS, IPUKHIKA U OLICHKA pe3yJibTaTa https://m.edsoo.ru/f11c4afd
BBIYMCIICHUI
OCHOBHBIE METOJIbI PEIICHUS LIEJIBIX 1 bu6nmmoreka [IOK

12 JIpOOHO-palMOHATIFHBIX YPABHECHUH 1 https://m.edsoo.ru/f11c4afd
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS LIEIbIX U bubnmoreka [JOK

13 JIpOOHO-PaLIMOHANBHBIX YPAaBHEHUN U https://m.edsoo.ru/f11c4afd
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U bubnmoreka [JOK

14 IpOOHO-palIMOHATIBHBIX YPABHEHUH H https://m.edsoo.ru/f11c4afd
HEPaBEHCTB
MHoOro4ieHbl OT OJTHOM MEPEMEHHOM. bu6nuorexa [IOK

15 Jlenenre MHOro4jIeHa Ha MHOTOYJICH C https://m.edsoo.ru/f11c4afd
ocratkoMm. Teopema be3y

16 MHOTO4IEHBI C HETBIMH KO PUITMESHTAMH. E;IQMOTCK& LOK
Teopema Buera ps://m.edsoo.ru/f11c4afd

bu6mmoreka [IOK
17 Pemenue cucreM NTMHEWHBIX ypaBHEHUI https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
18 Pemenne cucrem JIMHEWHBIX YpAaBHEHUN

https://m.edsoo.ru/f11c4afd




Marpuia cucTeMsl TMHEUHBIX YPABHEHUM.
Onpenenurtesb MaTPUIIbI 2X2, €T

bubmuorexa [IOK
https://m.edsoo.ru/f11c4afd

19
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHMCIICHHUE €r0 3HAYCHUS
Onpenenurenb MaTpuLbl 2X2, €ro bubnmnoreka [JOK

20 TeOMETPUUYECKUN CMBICI U CBOMCTBA; https://m.edsoo.ru/f11c4afd
BBIYHMCIICHHUE €TI0 3HAYCHUS

) [IpuMeHeHne OnpeIeNuTeNs A1 PEIIeHuUs Bubmmorexa LIOK
CHCTEMBbI TMHEHHBIX ypaBHEHHUiE https://m.edsoo.ru/f11c4afd

22 Pelenye NpUKIaAHBIX 33429 C TIOMOILBIO Bu6mmoreka [IOK
CHCTEMBbI TMHEHHBIX yPaBHEHHUi https://m.edsoo.ru/f11c4afd

-3 PenieHue MPUKIAIHBIX 33/1a4 C HOMOMIBIO Bubuorexa [IOK
CHCTEMBI JIHHEHHBIX yPaBHEHHT https://m.edsoo.ru/f11c4afd
Konrtponbnas pabdora: "PanmonanbHsie bub6mmorexa [IOK

24 ypaBHEHUs U HepaBeHCTBA. CHCTEMBI https://m.edsoo.ru/f11c4afd
JIMHEWHBIX ypaBHEHUN"
OyHKIMS, CIIOCOOBI 3a/1aHUS QYHKIIHU. bubnuoreka [IOK

25 B3anmuo obpatnbie pyakuun. Kommosurms https://m.edsoo.ru/f11c4afd
b yHKIHIA

o6 ['paduk QyHKIMH. DIeMEHTAPHBIE brbmorexa LIOK
npeo6pasoBaHus rpabuko hyHKImii https://m.edsoo.ru/f11c4afd
OO6unacTh onpeaeneHuss U MHOXECTBO bubnmoreka [IOK

27 3HayeHudt pynkuuu. Hymn GyHkium. https://m.edsoo.ru/f1 1 c4afd
[TpomexyTKH 3HaK MOCTOSIHCTBA

-8 YétHble U HEUETHBIE (DYHKIMHL. bubnmorexa LHOK

[lepunonuueckue ¢pynkiuu. [IpomexxyTku

https://m.edsoo.ru/f11c4afd




MOHOTOHHOCTH ()YHKIIUU

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

bu6mmorexa [IOK

29 HauGonbiiee 1 HauMeHbIIIee 3HAYCHUE https://m.edsoo.ru/f11c4afd
(GYHKIIMH Ha TPOMEKYTKE
30 JluneitHas, KBaapaTHYHAas U JPOOHO- bubnuorexa IIOK
TUHeWHas QyHKIUN https://m.edsoo.ru/f11c4afd
a1 DJIeMEeHTapHOE HCCIIEIOBAHNE U TOCTPOCHNE bubanorexa [IOK
rpauKoB 3TUX (YHKIIUH https://m.edsoo.ru/f11c4afd
3 DJIEeMEHTApHOE UCCIIEIOBAHUE U TTOCTPOECHUE bubimoreka LIOK
rpaduKoB 3TUX QYHKITUN https://m.edsoo.ru/f11c4afd
13 CreneHs ¢ HeIbIM I0Ka3areieM. bunom bubnnorexa IIOK
Herorona https://m.edsoo.ru/f11c4afd
CreneHb ¢ eTBIM T0Ka3areneM. biuaom bu6morexa LIOK
34 Hefotora https://m.edsoo.ru/f11c4afd
35 CrenenHast (yHKIIHS C HATypajIbHBIM U bu6nnorexa [IOK
1eNIBIM TTOoKa3ateneM. E€ cBoiicTa n rpaduk https://m.edsoo.ru/f11c4afd
36 Kontponbhas pabora: "CrenenHast ¢yHKITHS. bub6nmnorexa [IOK
E€ cBoiicTBa u rpadux" https://m.edsoo.ru/f11c4afd
17 ApudmeTrnuecknit KOpeHb HaTYpaIbHOM bubmuorexa [IOK
CTEIEHU U €r0 CBOUCTBA https://m.edsoo.ru/f11c4afd
18 Apudmernyeckunii KOpeHb HATypaIbHOM bubanorexa LIOK

CTENEHHU U €r0 CBOMCTBA

https://m.edsoo.ru/f11c4afd




[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUH,

bubmuorexa [IOK

39 )
COJlepIKALLNX CTENeHH U KOPHHU https://m.edsoo.ru/f11c4afd
40 [Ipeo6pa3oBanys YUCIOBBIX BHIPAKEHHUM, butmiorexa LOK
COZIepKALINX CTETIeHH 1 KOPHHU https://m.edsoo.ru/f11c4afd
" [IpeoOpa3oBaHKs YMCIIOBBIX BHIPAKEHMIA, bubmiorexa LIOK
CoflepKAIIHX CTETEHH U KOPHH https://m.edsoo.ru/f11c4afd
Uppanumonansubie ypaBHeHUs1. OCHOBHBIE bubmuorexa [IOK
42 METO/Ibl PEIIEHUS HPPALIMOHATBHBIX https://m.edsoo.ru/f11c4afd
ypaBHEHUU
WppanmonaneHble ypaBHeHUs1. OCHOBHbIE bubnumorexa LIOK
43 METOBI PELICHUS UPPALTUOHAIBHBIX https://m.edsoo.ru/f11c4afd
ypaBHEHUH
Uppanmonanbable ypaBHeHUs1. OCHOBHBIE bubmmorexa [IOK
44 METO/BI PEIICHNS UPPALUOHAIBHBIX https://m.edsoo.ru/f11c4afd
yYpaBHEHUN
45 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHAM bubmorexa [IOK
MPPALMOHATBHBIX ypaBHEHHIA https://m.edsoo.ru/f11c4afd
46 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHAM bubnuoreka [IOK
MPpALMOHATBHBIX ypaBHEHHUiT https://m.edsoo.ru/f11c4afd
47 PaBHOCHIIBHEIE TIEPEXO/IBI B PEIICHUN bubuorexa [IOK
MPPALMOHATBHBIX yPABHEHHUiT https://m.edsoo.ru/f11c4afd
48 PaBHOCHJIbHBIE TIEPEXOIbI B PEIIEHHUH bubmorexa [IOK
MPPALMOHATBHBIX YPABHEHHIA https://m.edsoo.ru/f11c4afd
49 CaoiicTBa 1 rpaduK KOPHS N-Oi CTENEHH KaK Brbmmotexa LIOK




¢byHKIMN 00paTHOI CTENEHU C HaTypalbHbIM
HoKa3aTesem

https://m.edsoo.ru/f11c4afd

CaoiicTBa U rpauK KOpHsI -0l CTENEHU KaK

bubmuorexa [JOK

50 (GyHKIMU 0OpaTHOM CTENEHU C HATYPAJIbHBIM https://m.edsoo.ru/f11cdafd
MoKa3aTesemM
KontponbHas pabdoTta: "CBoiicTBa u rpadux bubmmotexa [JOK

51 KOpHS n-0¥ creneHu. MppannoHanbHble https://m.edsoo.ru/f11c4afd
ypaBHeHUs"

52 CTerneHs ¢ PalMOHATBHBIM TTOKa3aTeIeM 1 eé bubmmoreka [IOK
CcBOCTBA https://m.edsoo.ru/f11c4afd

53 CTteneHb ¢ pallMOHaIbHBIM MTOKA3aTeNIeEM U €& bub6anorexa [IOK
N — https://m.edsoo.ru/f11c4afd

54 CreneHs ¢ pallMOHAJIBHBIM MOKa3aTeNneM U eé bubanorexa [IOK
CBOIiCTBa https://m.edsoo.ru/f11c4afd

55 TokazatenbHas GpyHKIMS, e cBOMCTBA U bubmmoreka LHOK
rpadux https://m.edsoo.ru/f11c4afd

56 Hcnonb3oBanue rpaduka GYHKIMA IS bubmmoreka [IOK
pelienns ypaBHEHUI https://m.edsoo.ru/f11c4afd

57 Hcnonws3zoBanue rpaduka GyHKIUU A5 bubnnorexka [IOK
penieHus] ypaBHCHHM https://m.edsoo.ru/f11c4afd

sg TokasartenbHble ypaBHeHHs. OCHOBHbIE bubmmoreka LHOK
METO/IbI PELIEHHUS OKA3aTeNbHBIX yPaBHEHHIA https://m.edsoo.ru/f11c4afd
[Toxa3atenbHble ypaBHeHUSI. OCHOBHBIE bubanorexa LIOK

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

MCTOABI pCHICHUS MOKAa3aTCIbHBIX ypaBHCHI/Iﬁ




[loka3atenbHble ypaBHeHUsI. OCHOBHBIE

bubmuorexa [IOK

60 )
METO/IbI PEIICHUS ITOKA3ATENbHBIX YPABHEHUIN hups://m.cdsoo.ru/tl cdald
61 Kontponbnas pabora: "[lokazarenpHas Bubmiorexa ITOK
(yrxiws. TlokasaTebHbie ypasHCHus" https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
62 Jlorapudm uucna. CoiicTBa Jorapudpma https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
63 Jlorapudm uncna. CoiicTBa morapudma https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
64 Jlorapudm uncna. CBoiicTBa jJorapupma https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
65 JlecsTUYHBIC U HATYpaJIbHBIC JIOTaPUPMBI https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
66 JlecsTHYHBIC W HATYpaTbHBIC JIOTAPUPMBI https://m.edsoo.ru/f11c4afd
67 [IpeoOpa3oBaHme BEIpAKEHUH, COMEPIKAIINX Bubmoreia LIOK
sorapudMB! https://m.edsoo.ru/f11c4afd
68 [TpeoGpa3oBaHue BbIpaXKEHUM, COAEPIKALIUX bubmorexa [OK
sorapupMB! https://m.edsoo.ru/f11c4afd
[Ipeobpa3oBaHue BhIpaXEHHH, COIEPIKAIINX bubmmorexa LIOK
69 sorapHpMbI https://m.edsoo.ru/f11c4afd
Jlorapupmuueckas QyHKIHS, €€ CBOUCTBA U Bubmrorexa IIOK
70 https://m.edsoo.ru/f11c4afd

rpadux




Jlorapudmuueckast GyHKIMs, €€ CBOWCTBA U

bubmuorexa [IOK

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

7 Ucnonb3oBanue rpaduka QyHKINH 1St bubanorexa [IOK
pelieHus ypaBHEHUH https://m.edsoo.ru/f11c4afd

73 Hcnonps3zoBanue rpaduka GyHKIUN 1715 bubnuoreka [IOK
pellIenys ypaBHEHUI https://m.edsoo.ru/f11c4afd
Jlorapudmuaeckue ypaBHenus. OCHOBHBIC bubmuorexa [IOK

74 METO/IbI PELIEHHUS JTOTapU(PMUIECKUX https://m.edsoo.ru/f11c4afd
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE bubnumorexa LIOK

75 METO/IbI pEIICHU Jorapu(PMUIECKUX https://m.edsoo.ru/f11c4afd
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE bubnuorexa LIOK

76 METO/Ibl PELICHUsS JOrapu(PMUUECKIX https://m.edsoo.ru/f11c4afd
yYpaBHEHUN
PaBHOCHJIBHBIE TTEPEXOBI B PEIICHUH bubmuorexa LIOK

77 i https://m.ed /f11c4afd
Jorapu(pMUUECKUX ypaBHEHHUH ttps://m.edsoo.ru/tl Ic4a
PaBHOCHJIbHBIC TIEPEXObI B PEIICHUH bubmuorexa [IOK

8 JorapupMHUECKUX YPaBHCHUH https://m.edsoo.ru/f11c4afd

79 KontponbHas padota: "Jlorapudpmuueckas bub6anorexa [IOK
¢byukmus. Jlorapudmudeckue ypaBHeHHs " https://m.edsoo.ru/f11c4afd
CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC bubmorexa [LIOK

80 YHUCIIOBOTO apryMeHTa https://m.edsoo.ru/f11c4afd

81 CuHyC, KOCHHYC, TAHT'€HC U KOTaHTEHC bubanorexa LIOK




YHUCJIOBOTO aprymMeHTa

https://m.edsoo.ru/f11c4afd

ApKCUHYC, apKKOCHUHYC M apKTaHT€HC

bubmuorexa [JOK

82 )
YHCIIOBOTO APryMeHTa https://m.edsoo.ru/f11c4afd
43 ApKCHHYC, apDKKOCUHYC M aPKTAHT€HC brbmorexa [IOK
4YHCIIOBOTO APryMeHTa https://m.edsoo.ru/f11c4afd
TpuroHomerpudeckast OKpy>KHOCTb, bubnuorexa [IOK
84 oTpeziesIieHue TPUTOHOMETPUYECKUX (DYHKIUI https://m.edsoo.ru/f11c4afd
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb, bubmmorexa [IOK
85 OIpeJieNICeHue TPUTOHOMETPUUECKUX (DYHKIUIH https://m.edsoo.ru/f11c4afd
YHCIIOBOTO apryMeHTa
bu6nmmoreka [IOK
86 OCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYIIBI https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
88 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYIIBI https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI https://m.edsoo.ru/f11c4afd
%0 [peoOpa3oBaHKre TPUIOHOMETPHUECKUX brbmmotexa LIOK
BBIPAKEHHIT https://m.edsoo.ru/f11c4afd
[Ipeo6pa3zoBaHKue TPUTOHOMETPUYECKUX Brbmorexa LIOK
91 https://m.edsoo.ru/f11c4afd

BBIPAKECHUN




[IpeoOpa3oBaHre TPUTOHOMETPHUSCKHUX

bubmuorexa [IOK

92 )
BbIpaKCHHU https://m.edsoo.ru/f11c4afd
93 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX Bubmoreia LIOK
R — https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
94 Pewienre TpUroHOMETPUYECKUX YPAaBHEHUM https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
95 Pemenne TpUroHOMETPUYECKUX YpaBHEHUI https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
96 Pelnienue TpUroHOMETPUYECKUX YpaBHEHUN https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
97 Pemienue TpuroHOMETPUYECKUX YpaBHEHUI https://m.edsoo.ru/f1 1c4afd
bu6nmmoreka [IOK
98 Pemienne TpUroHOMETPUYECKUX YpaBHEHUMA https://m.edsoo.ru/f11c4afd
bu6nuorexa LIOK
99 Pelenne TpUroHOMeTpUYECKUX YpaBHEHUI https://m.edsoo.ru/f1 1c4afd
bubmuorexa [IOK
100 Peuienne TpuroHoMeTpUUYECKUX YpaBHEHUM https://m.edsoo.ru/f11c4afd
KoHntponbHas padota: "Tpuronomerpudeckue bubmuotexa [JOK
101 BBIPAKEHMSI U TPUTOHOMETPUYECKHE https://m.edsoo.ru/f11c4afd
ypaBHeHus"
102 [MocnenoBaTensHOCTH, CIIOCOOBI 33 TaHHS bubmaorexa LIOK

ocJiefoBaTeJIbHOCTEN. MeTo

https://m.edsoo.ru/f11c4afd




MaTeMaTH4eCKOM HHAYKIIHU

MOHOTOHHEBIE T OIrpaHUYCHHBIC

bu6mmorexa [IOK

103 nocneaoBareabHocTu. Mecropus ananusa https://m.edsoo.ru/f11c4afd
0OECKOHEUHO MaJIbIX
bu6nuoreka LIOK
104 ApunmeTHyeckas nporpeccus https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
105 I'eomeTpuieckas nporpeccus https://m.edsoo.ru/f11c4afd
106 BeckoHeuHO yObIBArOMIas FeOMETPUIECKAsT bubmiorexa LIOK
IporpeccHs https://m.edsoo.ru/f11c4afd
107 CymMMa OeCKOHEYHO yObIBatOIIEH bubmmoreka LHOK
reOMETPHYECKOH [IPOrpeccHH https://m.edsoo.ru/f11c4afd
108 JIMHEWHbIH ¥ SKCITOHEHITUATBHBIN POCT. butmorexa LOK
Yucno e. DopMyna cI0XKHBIX MPOLEHTOB https://m.edsoo.ru/f11c4afd
109 JIMHENHbIH ¥ SKCIIOHEHIUAIBHBIN POCT. bubmorexa [IOK
Yucino e. DopMyla CI0KHBIX MPOIIEHTOB https:/m.edsoo.ru/f11cdafd
110 Hcnonb30BaHKe NPOrPECCHU ISl PEIICHUS bubmorexa TIOK
peanbHbIX 3a/a4 PUKIAJHOTO XapaKTepa https://m edsoo.ru/f11cdafd
KouTtponsHaas padora: "Tlocie10BaTeIbHOCTH bubuorexa [IOK
111 u nporpeccun” https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
112 HenpepbiBHBIE (YHKIIUU U UX CBOWCTBA

https://m.edsoo.ru/f11c4afd




Touxka pa3pbiBa. ACUMITOTHI IPpaUKOB

bubmuorexa [IOK

113 R https://m.edsoo.ru/f11c4afd
114 CpoiicTBa (h)yHKIIMH HETIPEPHIBHBIX HA bubmmorexa [IOK
OTpe3Ke https://m.edsoo.ru/f11c4afd
115 ColicTBa ()yHKIIUI HENPEPBIBHBIX HA bubnnoreka [IOK
OTpe3Ke https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
116 Metoa MHTEpPBaIOB Uil PEIICHUSI HEPABEHCTB https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
117 Metoa MHTEpBaJIOB JIsl pEIICHUSI HEPABEHCTB https://m.edsoo.ru/f1 1c4afd
bubmuorexa [JOK
118 MeTto UHTEPBAJIOB ISl PEUIEHUSI HEPABEHCTB https://m.edsoo.ru/f1 1c4afd
119 [IpumeHeHne CBOMCTB HETIPEPHIBHBIX bu6morexa LIOK
GYHKIMN 1711 pelIeHns 3a1a49 https://m.edsoo.ru/f11c4afd
120 [IpumeHeHNe CBOMCTB HETIPEPHIBHBIX bubmuorexa [IOK
GyHKIUE U1 pelieH st 3a1a4 https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
121 [lepBas u BTOpasi mpOU3BOAHbBIE (PYHKIINH https://m.edsoo.ru/f11c4afd
122 Omnpenenenne, reOMETpPHYECKUI CMBICIT bub6nnoreka [IOK
MIPOU3BOAHOM https://m.edsoo.ru/f11c4afd
123 Onpenenenne, GU3NUECKHUN CMBICIT bubmumorexa [IOK

MIPOU3BOAHOMN

https://m.edsoo.ru/f11c4afd




YpaBHEHHE KacaTeIbHOU K TpaduKy

bubmuorexa [IOK

124 F— https://m.edsoo.ru/f11c4afd
YpaBHeHHE KacaTeIbHOU K TpaduKy Bubmiorexa LIOK
125 yHKII https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
126 [TpousBogHBIC AIEeMEHTAPHBIX (PYHKIINN https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
127 IIpon3BoaHBIE SIEMEHTAPHBIX (YHKLIUH https://m.edsoo.ru/f11c4afd
128 [IpousBoHAs CyMMBI, IPOU3BEICHHS, Bubmiorexa LIOK
4ACTHOTO M KOMIIOSHITHH dyHKIHi https://m.edsoo.ru/f11c4afd
129 [TpousBoaHAs CYyMMBI, TPOU3BEICHUS, Bubmiorexa LIOK
9ACTHOTO H KOMIO3HIH dyHicmpii https://m.edsoo.ru/f11c4afd
130 [Ipou3sBoagHast CymMMbI, IPOU3BEICHMUS, Bubmiorexa LIOK
ACTHOTO M KOMIIOZHIIHH (b yHKTIHH https://m.edsoo.ru/f11c4afd
bu6nuorexa LIOK
131 KonTtponbHas padota: "[IponsBognas” https://m.edsoo.ru/f11c4afd
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS Brbmiorexa LIOK
T — https://m.edsoo.ru/f11c4afd
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3ALHS bubmmorexa LIOK
sHaHmit: "OyHKIHH" https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
134 Hrorosasi koHTpoIbHAsS paboTa

https://m.edsoo.ru/f11c4afd




bubmuorexa [IOK

135 Hrtorosast KOHTpOIIbHAS paboTa 1 1 https://m.edsoo.ru/f11c4afd
[TosTOpenue, 0600IIEHNE, CHCTEMATH3AINS bubuoreka [IOK
136 . 1 0 https://m.edsoo.ru/f11c4afd
3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 10 0




ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI

10 KUIACC

Kon
NPoBepPsAEMOro
pe3yJabTara

1

IIpoBepsieMble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus

Yucaa ¥ BEIYUCICHUS

1.1

OnepupoBaTh TOHSATHSIMH: PalMOHAIBHOE W JICHCTBHTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCSITUYHASI IPOOBH, MPOIICHTHI

1.2

BbimonHATe  apudMeTHyeckue  ONepamuu ¢ palHOHANBHBIMH U
JIeACTBUTEIILHBIMU YU CIIAMU

1.3

BrmonHaTe npubnmkEHHbIE BEIUKUCICHHUS, UCIIONB3YS MIPAaBHIIa OKPYTJIEHUS,
JIeNnaTh MPUKUAKY U OLIEHKY pe3yJIbTaTa BIYMCICHUIN

1.4

OHGpI/IpOBaTL MOHATHUAMU: CTCIICHb C LECJIbIM II0OKA3aTCJICM, CTaHAAPTHAaA
(bopMa 3allCU JCHCTBUTEIHHOIO quciia, KOpCHb HaTypaHLHOﬁ CTCIICHU,
HCIIOJIB30BATh IMOAXOAAIIYIO (I)OpMy 3allMCH JICUCTBUTCIIBHBIX YHCEN JJIs
PEIICHHUA MMPAKTUYCCKUX 3ada4 U NPEACTABJICHUA JaHHBIX

1.5

OnepupoBaTh NOHATUAMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBLHOTO YTJIa;
UCIOJNIb30BaTh  3alMCh  TPOM3BOJBHOIO  yrja  uepe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKIIUU

VYpaBHEeHUs 1 HEPaBEHCTBA

2.1

OnepupoBaTh MOHATHUSIMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
paluoHaIbHOE, UppALOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE

22

BrmonHaTe nmpeobpa3oBaHus TPUTOHOMETPHUUECKHX BBIPAXKEHUI U pelaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUS

2.3

BeimonHATe nmpeoOpa3zoBaHus LENBIX, PALMOHATIBHBIX U HPPAIMOHAIBHBIX
BBIDQXCHUM M pellaTb OCHOBHBIE THIBI LENBIX, pAalUOHAIBHBIX U
UPPALMOHAIILHBIX YPABHECHUM U HEPABCHCTB

24

HpI/IMCHSITI) YpaBHCHHA W HEPABCHCTBA MJId PCUHICHUA MATEMAaTHYCCKUX
3a]a4 ¥ 33/1a4 U3 Pa3InYHbBIX 00JIACTEe HAYKU M pealbHON KU3HU

2.5

MOI[GJII/IpOBaTB PCaJIbHBIC CUTyallUM Ha SA3BIKC am‘e6p},1, COCTaBJIATH
BBIPpAXXCHUA, YpABHCHHSA, HCPABCHCTBA 110 YCJIIOBHUIO 3aJla4H, HCCICHOBATH
IIOCTPOCHHBIC MOJACIIN C UCITOJIB30BAHHUEM allriapara anre6pbl

OyHKIMH U TpaPuKH

3.1

OnepupoBaTh NOHATUAMU: (PYHKIIHS, crIOcOObI 3amaHus (QyHKIMH, 00JIACTh
OIIpeZIeNICHUs W MHOXKECTBO 3HaudeHWil QyHKumu, rpaduk QyHKIUH,




B3aMMHO OOpaTHbIe PYHKLINUN

OHCpI/IpOBaTB NOHATUSIMM: YETHOCTh M HEYETHOCTH (by'HKI_II/II/I, HYJIn

32 (yHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 WcnonpzoBathk rpaduku GyHKUKN 1)1 pelIeHus] ypaBHEHUI
34 Crtpouth 1 yuTaTh rpaduKu TUHEHHOW (YHKIUH, KBAPATUIHONW (YHKIIUH,
CTETIeHHOU (PYHKIIMH C LEJbIM MTOKa3aTeNeM
Hcnonb3oBate rpaduku (yHKUMH A0 MCCIEIOBAHUSA IIPOLIECCOB U
3.5 3aBHCUMOCTEH NpPU pEIIeHUM 3a7ad W3 JAPYrMX YYeOHBIX INPEIMETOB U
peabHOU KHU3HHU, BBIPAXaTh (YOPMYJIaMH 3aBUCUMOCTH MEXKIY BETUINHAMHU
4 Hauana MmaTemMaTuueckoro aHanusa
41 OnepupoBaTh MHOHATUSAMH: IOCIEI0BATEIbHOCTh, apupMeTHUeCKass MU
) reoMeTpudecKas Iporpeccuu
40 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBIBaloOlass TeOMETpUYecKas
’ nporpeccus, CyMma 0€CKOHEYHO YObIBaroOIIel TeOMETPHUYECKON IPOTrpeccuu
4.3 3anaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcnonp30oBaTh CBOMCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCUA IS
) pelIeHus peaybHbIX 33a/1a4 MPUKIIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, OIIEPALIUH HaJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapaT Uil ONHCAHUS
5.2 peasbHBIX TMPOIECCOB U SIBICHUM, PU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX
MpeIMETOB
53 OnepupoBaTb  NOHATUSAMM:  OINpeJEJeHHE,  Teopema,  CIEACTBUE,

J0Ka3aTcJIbCTBO




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPRAHUSA

Kon
1 Uucna u BBIYUCIECHUS
Panmonanenple  uyncna.  OOBIKHOBEHHBIE M JECATHYHBIC JIPOOHM, MPOILECHTHI,
11 OeCcKOHEeUHbIe NepuoIndYeckre 1podu. ApudmMeTnueckue onepaunnu ¢ paloHaIbHBIMU
' qrcliaMu, TPeoOpa30BaHus YUCIOBBIX BhIpakeHUil. [Ipumenenue apobdeit 1 mporeHToB
JUTSL pELICHMS IPUKJIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpacied 3HAaHUW U PEeaJIbHOW KU3HU
JeiicTBuTensHbIe yncia. PanpoHanbHbie U HppalMoHaIbHbIE Yicia. Apru(MeTniecKue
1.2 | omepamuu ¢ JOEHCTBUTENBbHBIMH uuciaaMH. [IpuOMuKEHHBIE BBIUMCICHHS, MpaBUiIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA pe3y/IbTaTa BEIYMCICHUN
Crenens ¢ nenbiM okazatesneMm. CtanaapTHas Gopma 3amucu 1eMCTBUTEIIBHOTO YUCIIA.
1.3 Hcnonb3oBanue mMoaxomsimei GopMbl 3amucy TEHCTBUTEIBHBIX YMCEN JJIS PEHICHUS
MPaKTUYECKUX 3a/1a4 U NPEICTABICHUS] TaHHBIX
14 ApudmMeTnueckuii KOpeHb HATypaibHOW cTerneHH. JleHcTBUA ¢ apupMeTHYECKUMHU
’ KOPHSIMHM HaTypajbHON CTEIIEHU
s CuHyCc, KOCHMHYC UM TaHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHMCIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnmecTBa v TOXKIECTBEHHBIE MPEOOPa30OBaAHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
’ (hopmyIbI
53 VYpaBHeHne, KOpeHb YypaBHEHUsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merox
WHTEPBAJIOB
2.4 | Peuenue nensix U 1poOHO-pallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenne nppanroHalbHbIX ypaBHEHUI U HEPAaBEHCTB
2.6 Penienue TpuroHOMETpUYECKUX YpaBHEHUN
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
’ pa3NUYHBIX 001acTel HAYKH U PeabHOM KU3HU
3 OyHkuuu U rpadpuku
31 Oyukuusa, crnocoObl 3amanus QyHkuuu. ['padux ¢dyHknuu. BzaumHO oOpaTHBIE
) GyHKLIUH
39 OOnacTb ompeneneHuss M MHOXKECTBO 3HadeHMd Qynkuun. Hymm ¢yHkomm.
' [TpoMeXyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIUH
3.3 CrenenHas (yHKIHS ¢ HaTypalbHBIM M IIeJIbIM TTOKazaTeneMm. EE cBoiicTBa u rpaduxk.




CaoiicTBa 1 rpauK KOpHS n-0¥ CTETICHU

TpuroHomerpudeckas OKPY)KHOCTb, OINpPEIECICHHE TPUTOHOMETPUUYECKUX (YHKIUH

34 YHMCJIOBOI'O apryMEeHTa
4 Hauana MmaremaTtnueckoro aHainsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHusl  TOCJEN0BaTEIbHOCTEH. MOHOTOHHBIE
) MOCJIEI0BATEIBHOCTH
ApudmeTnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
40 reomerpuueckas mporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKOM
) nporpeccun. Dopmynia CIO0XKHBIX MPOIEHTOB. Vcmonp30BaHWe mpOrpeccuu s
peleHns peajlbHbIX 3a1a4 IPUKIaJHOrO Xapakrepa
5 MHoxecTBa U JIOTUKa

MHo)kecTBO, omnepauud HaJl MHoXecTBaMu. Jluarpammbel Oilsiepa — BeHHa.
5.1 HpI/IMeHeHI/Ie TCOPCTUKO-MHOKXCCTBCHHOT'O  alIapata JJId OIIMCaHusA pPCaJIbHBIX
IIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYrUX y4eOHBIX IPEAMETOB

5.2 | Ornpenenenue, TeopeMa, CIEACTBUE, JOKa3aTENbCTBO

INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBI CPEJHETI'O OBLHIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
NMPoBEePSIeMOr0 | OCHOBHOWH 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMHU pEUICHHS 3a/1ay;
yMeHHe QOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSAMU: OMNpENEICHHE,
akcuoma, TeopeMa, CIIeACTBHE, CBOMICTBO, IpPHU3HAK, JOKa3aTEJbCTBO,
paBHOCHUJIbHBIE (DOPMYIIMPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M NPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMaTHYeCKOM WHIYKIHH;
IIPOBOAMTD J10Ka3aTeNbHbIE PACCYKICHUS MIPU PEILIEHUU 3a/1a4, OLIEHUBATh
JOTUYECKYI0  TNPABUIBHOCTb  PACCYXJIECHHUH; YMEHHE  ONEpUpPOBaTh
MOHSTUSIMHU: MHOKECTBO, IMOJMHOKECTBO, OIEpali HaJ MHOKECTBAMU;
YMEHHE  MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBI  ammapar A
OIMCaHUs PEAJIBHBIX MPOLIECCOB U SIBJICHUN U NPU PELIEHUH 3a1ad, B TOM
qHclie U3 IPYTUX YYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHSATUSIMU:

rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha MITOCKOCTH; YMEHHUE 3a7aBaTh

U OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadsl Mpu




peleHnH 3a1a4

YMeHue omnepupoBaTh TMOHATHUSMH: HATYPAIBHOE YHCIIO, IEJI0e YHUCIIO,
CTETICHb C IEJBIM TOKa3aTelIieM, KOPEHb HATypaIbHON CTEINEHH, CTENEHD C
pallMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHL C I[eﬁCTBHTeHBHBIM IIOKa3aTcJIeM,
jgorapupM UYHCIA, CHUHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIA,
OCTAaTOK [0 MOMYJI0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOJKECTBAa HATypalbHBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcell; yMEHHE UCTIIOIb30BaTh MPU3HAKU JETMMOCTH, HAMMEHbBIIUN 001U
JIeNUTeNh W HauMeHbllee oOlee KpaTHOe, aiaroputM EBknuma mpu
pElIeHNH 33/a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMU CHUCTEMaMH
CUMCIICHUS; YMEHHUE BBIMOJIHATH BHIYUCICHNUE 3HAUCHUH U MpeoOpa3oBaHuUs
BBIPDOKECHHM CO CTENEHsSMH M Jorapudmamu, Mnpeodpa3oBaHus APOOHO-
palOHAJIBHBIX BI)Ipa)KeHI/If/'I; YMCHHC OICpHUpPOBATH IIOHATUAMMN.
MOCJIeIOBATEIIbHOCTD, apu(MeTndeckas MpOrpeccrs, T'eOMETpUYecKas
nporpeccusi, OECKOHEYHO YyObIBarollasi TeOMETpUYecKass IpOrpeccus;
YMEHHME 3a/JaBaTh IIOCJIEI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKyppeHTHBIX (HOpMYJ; YMEHHUE ONEPUPOBATH MOHATHAMU: KOMILIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIh M apryMeHT
KOMIUIEKCHOTO  4Hcia, ¢GopMa  3amicH  KOMIUICKCHBIX  YHCEeN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTb
MPOU3BOIUTH apuMeTHUecKue IEHUCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOIUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEePUPOBATH
MOHATUSIMHU:  MaTpuma 2X2 u  3%3, ONpeneauTellb  MaTpUIIbI,

reOMETPUYECKUI CMBICT OIpeeTUTeNs

YMeHHne onepupoBaTh MNOHATHSAMU: palUOHAIbHBIC, HpPpPALUOHAIbHbBIC,
MOKa3aTeIbHbIE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPUpPOBATh
MOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YpPaBHEHUHI U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHHUI, HEpPaBEHCTB M CHCTEM; YMEHHME pEllaTh YpPaBHEHUS,
HEPABEHCTBA U CHCTEMbl C IIOMOULIBIO PpA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUsI, HEPABEHCTBA W CHUCTEMbl C MapaMeTpoM; MPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1acTell HayKH U peasibHOM JKU3HU

YMeHue omnepupoBaTh MNOHATUAMM: (QYHKIHSA, YETHOCTh (YHKIUH,

NePUOANYHOCTh (QYHKIMHM, OrPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH




byHKIMH, KCTpeMyM (DyHKIMU, HauOONbIIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIIMHA Ha TPOMEXKYTKE, HETPEephIBHAS (YHKIIHMS, aCUMITOTHI Tpaduka
GyHKIMH, TIepBas U BTOpas NMPOW3BOIHAS (DYHKIIMH, TEOMETPUUYCCKUN U
du3MYeCKU CMBICT TIPOW3BOAHON, TMEPBOOOpa3Hasi, OIpeaeIEHHBIN
WHTETpaAT, yYMEHHUE HAXOIUTh ACUMNTOTHI rpaduka (QyHKIUW; YMEHHUE
BBIUMCIIATh  MPOU3BOJHBIE CYMMBI, TPOW3BEIEHUS, YACTHOTO U
KOMMO3UIMN (DYHKIIMH, HAXOOUTh YpaBHEHHE KacaTelbHOH K Tpaduky
GyHKIMH, YMEHUE HAXOAWTh MPOU3BOAHBIE DIIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JJIsi HUCCIENOBaHUS (PYHKIHUH,
HAaXOJUTh HAWOOJbIIME W HAUMEHbIIWE 3HA4YeHUs (QYHKIHH, CTPOUTH
rpauk MHOTOWIEHOB C HMCIOJH30BAaHUEM ammapara MaTeMaTHUYECKOTO
aHaJi3a; NPUMEHATb MPOM3BOAHYIO [UISl HAXOXACHUS HAWJIYYIIero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCIIE€ COLMAJIbHO-)KOHOMUYECKUX H
(bUBUYECKUX 3a/1auax; HAaXOJIUTh TUIOMIAAA U 00BEMBI (PUTYp C TTOMOIIBIO
WHTETpaa; MPUBOJUTH MPHUMEPhl MaTEeMaTHYCCKOTO MOJICIUPOBAHUS C

noMoIeio auddepeHnranbHbIX ypaBHEHU I

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMMO3UIMS (QYHKIMHA, JIuHeWHas QYHKIUS, KBaApaTU4yHas (QyHKIHS,
panoHanbHas (YHKIUS, CTeNeHHass (YHKIUSA, TPUTOHOMETPUUYECKUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIIMU, TMOKa3zaTeiabHas U
norapumuueckass (QYHKIHHU, YMEHHUE CTPOUTh TpaQUKUd H3YUYEHHBIX
G yHKIIHH, BBITIOJIHATh ~ TIpeoOpazoBaHusi  rpadukoB  (DYHKIIHH,
UCTIONB30BaTh TpaduKu Ui U3YYEHHS MPOIECCOB M 3aBHCHUMOCTEH, MPH
pellleHNH 3a7ad W3 APYrHX YYeOHBIX NMPEAMETOB W 3alady U3 pealbHOU
KHU3HH; BBIpaXaTh (QOPMYJIaMH 3aBHCHMOCTH MEXIY BEIUYHHAMU,
WCIIOJIB30BaTh CBOWCTBA M rpaduku (YHKIMN IS PEIICHHUs YpaBHCHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHKCIE Ha
MPOLIEHTHI, JIOMM U YacTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJOTH, 3aJa4d M3 OOJIACTH YIPaBJICHHS JIMYHBIMA U CEMEHHBIMU
(buHAHCAMU); COCTaBJSITh BBIPAKECHHS, YPABHEHMS, HEPABEHCTBA U HX
CUCTeMBbl MO YCJIIOBHIO 3aJaud, HUCCJIENOBATh IOJYYCHHOE pEIICHUE U
OLICHHMBATh IMPaBAONOJ00HOCTh PE3YyIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTYyallud Ha S3bIKE MATEMaTHKH; COCTABJIATH BBIPAKEHUS,

YpaBHCHU:, HECPABCHCTBA U UX CUCTEMBEI 110 YCJIOBUIO 3aaa4H, UCCIECA0BATH




MOCTPOCHHbIE ~ MOJEJM C  HUCIOJb30BAaHMEM  ammapara  aiureOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3YyIbTaT

YMeHne onepupoBaTh MOHATUAMHU: CpeaHee apupMETHYECKoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEE 3HAUYCHUS, pa3Max, AUCIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMEeHHE H3BJIEKaTb, UHTEPIPETUPOBATH
MH(pOpMaIKIO, IPEJCTABICHHYIO B Ta0NMIIaX, HA AUarpaMmax, rpadukax,
OTPaXKaloOIIyI0 CBOWMCTBA pealbHBIX MPOLIECCOB U SBICHUM; MPEICTaBIATh
uHQOpMaNMI0O C TOMOMIBIO Ta0NUIl ¥ JAMarpaMM; HCCIIEOBATh
CTaTHCTHUYECKHE JaHHbIE, B TOM YHUCIE C IMPUMEHEHHEM TIpadruecKuX
METOJIOB M AJIEKTPOHHBIX CPEICTB; rpaMueCKH UCCIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/IH C IIOMOIIBIO JHATI'PaMM paCcCCUBAHUA U JIMHEHMHOM perpeccuun

YMeHHne onepupoBaTh MOHATHAMH: CIy4YalHBIM ONBIT M CIIydailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHUEM TpapUUecKUX METOIOB; INPHUMEHSTh
(bOopMyNBI CIOXEHUST W YMHOXXEHHSI BEPOSTHOCTEH, (hopMyiy MOIHOM
BEpOSTHOCTH, Gopmyny bepHymnun, komOuHaTopHbIe (QakTHl U (GOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; YMEHHE ONEepUpOBAThH
NOHATUAMM: CllyyailHas BEJIMYMHA, pAaclpeliesieHue BEpOSTHOCTEM,
MaTeMaTU4YeCKOe OKUJAaHUE, AMUCIEPCUs U CTAHAAPTHOE OTKIOHEHUE
CllyyailHO  BENMYMHBI, (DYHKUMU pacupelefeHuss U IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeseleHnii; yMeHue
UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHUi A pelleHus 3aaad;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YUCEN, METO/bl BEIOOPOUHBIX
WCCIIC/IOBAaHMI;, YMEHHE TMPHUBOAUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B INPUPOJHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
OTIIEpPUPOBATH MOHATUSMH: COYETAaHUE, TEPECTAHOBKA, YHCIO COYCTAHUH,
YHUCIO  TepecTaHoBOK, OwHOM  HpIOTOHA; yMeHHWE  MPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHHUBATH
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3YyIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BEJIMUMHA YIJIa, INIOCKUI yroi, ABYrpaHHbIN
yroJi, TPEXTPaHHBIM Yroj, CKpPeIIMBaOIIUecs MpsMble, MapauieIbHOCTh U
MEPIEeHIUKYIIPHOCTh NPSAMBIX W TUIOCKOCTEH, Yroid MeXAy HpSIMbIMHU,
YroJl MeXAy TMpsSAMONM M TIJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTSMH,

pacCTOAHUE OT TOYKH OO0 IUIOCKOCTH, PACCTOAHHUEC MCEXKAY IMPsSIMBIMHU,




paccTossHUE MEXAY IJIOCKOCTSMHU; YMEHHE HCIOIb30BaTh IPU pPELICHUH
3a/1a4 u3ydeHHbIC (DAKTHI U TEOPEMBI IIAHUMETPUU; YMCHHE OICHUBATH
pa3Mmepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIH C TOMOIIBI0 TE€OMETPUYECKUX TOHATUM W BEJIWYUH, pelaTh

CBA3aHHBIC C HUMHU ITPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOINAAL (GUTYpBl, 00BEM (QHUIYpH,
MHOT'OI'PAaHHHK, IMPAaBUJIbHBII MHOTOTPAHHUK, CEYEHHE MHOIOIPaHHHKA,
Ky0, mNapamienenunen, Opu3Ma, NHpaMuaa, (GUIypa M TOBEPXHOCTh
BpalleHUs, WWIMHAP, KOHYC, Imap, cdepa, IUomans cdepsl, IUIOMAIb
MOBEPXHOCTU THPAMUABI, NPU3MBI, KOHYyca, LWIMHApA, O0BEM Kyoa,
NpSMOYTOJBHOTO Tapavlesienuiea, NHPaMUAbl, NPU3MBI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHS KOHyca W IMIMHIPA,
napajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTS,
Kacaromasica cdepsl, MINHIPA, KOHYCa; YMEHHE CTPOWUTh CEYEHHE
MHOTOTpaHHHUKa, W300pa’kaTh MHOTOTPAaHHHUKH, (QUTYPHl U TIOBEPXHOCTH
BpAICHHS, UX CEUCHHsI, B TOM YHUCIIE C MOMOIIBIO AIIEKTPOHHBIX CPEJCTB;
YMEHHE TMPHMEHSATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
dbopmMynHupoBaTh onpeaeNeHs U3ydyaeMbIX (Uryp, BbIIBUTaTh TUIIOTE3bI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh HUX; YMEHHE NPOBOJUTH Kiaccu(UKauuoo Quryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENIbHBIC

IMOCTPOCHUA
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YMeHHne onepupoBaTh TOHSATHSMH: JIBIDKCHHE B MPOCTPAHCTBE,
MapauIeNIbHBIA MMEPeHOC, CHMMETPHUS Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3zoBaHue TONO00Ms, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHblE W TOAOOHBIE (UTYpHI, B TOM YHUCJIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTypE; MCIIOIH30BATh TCOMETPHUSCKHE OTHOIICHUS TTPH
peuicHrun 3anaayd; HaXOAUTb TI'COMCTPHUYCCKHUC BCIUMYHHDLI ([[JII/IHa, yrouJa,
Iomaab, 00bEM) MpU PELICHUH 33734 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
u3 peaﬂbHOﬁ JKU3HU, YMCHUC BBIYUCIATHL T'COMCTPUUCCKHUEC BCIUYNHBI
(nmuHA, yroij, IIOMAAb, OOBEM, IUIOMIAAL TMOBEPXHOCTH), HCIONB3YS
W3Y4YeHHbIE (OPMYIbI U METOABI, B TOM YHCIE: IUIOUIalb MOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IMJIMHIpA, TUIom@aas chepbl; 00béM Kyoa,
NPSIMOYTOJIBHOTO  TTapaJUIeNeTUIIela, THPAMUIbBI, TPHU3MBIL, [WIMHIPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (UTYD
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YMeHue onepupoBaTh MOHATHUSAMU: NPSIMOYTOJIbHas CHCTEMa KOOpAMHAT,




BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJO, Ppa3loKeHHWE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOW3BEJCHNWE, BEKTOPHOE TIPOW3BEICHHUE, Yrol MeXIy
BEKTOpPAMH, YMEHHE WCIIOJIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

JUISl pelIeHHs] FTEOMETPUUECKUX 3aa4 U 33/1a4 APYruX y4eOHBIX MPEIMETOB
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VYmMmenue BBI6I/IpaTB MOAXOASAIINNA METO A1 pelicHud 3aaa4i; MOHNUMaHNE
SHAYUMOCTH MATCMATUKHU B HU3YUYCHUU TPHUPOAHBIX U O6H_[CCTBCHHLIX
npouccCoB H HBHGHHﬁ; YMCHHUE pacClio3HAaBATL TIIPOSABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC IMMPUBOAUTH IIPUMEPBI MATEMATUYCCKUX

OTKPBITUH POCCUHUCKON 1 MUPOBON MaTeMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 HatypanbHble u nenble uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEYHBIE IEPUOANYECKHE APOOH
13 ApudmMeTnueckuii KOpeHb HAaTypaJIbHOW cTerneHu. JIeHCTBUSA ¢ apupMETHICCKUMU
. KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
. CTEIIEHU
Ls CHuHyC, KOCMHYC W TaHI'€HC YHCIOBOIO AapryMeHTa. ApPKCHHYC, ApKKOCHHYC,
. ApPKTaHI€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uucna. JlecaTuaHbIe U HATYpATbHBIC JTOTapU(MBI
HetictButenbHple 4Yucia. ApudmeTHdyeckue omnepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yucnaMu. [IpuOnamkEHHble BEIUMCICHHUS, TIPaBUiia OKPYTJICHHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BEIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpAKEHUIA
1.9 KommiekcHbie uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS
22 HppanuoHanbHbIe ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [Toka3arenbHbIe U JIoTapu(PMUIECKIE ypaBHEHHUS
2.5 Llenbie U 1pOOHO-palIIOHANIEHBIC HEPABEHCTBA
2.6 HppanmoHnanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpudeckue HEpaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cucTeMbl TIMHEWHBIX YpaBHEHUN. ONpeaenuTesib MaTpULbI
3 OyHKIUU U TpaduKu




Oyukius, cnocoOwl 3amanus (yHkuun. ['padux GyHkiuu. BzanmHO oOpaTHbIE

> ¢dbyakuuu. YétHple n HeUéTHBIC QyHKIMK. [leproaudeckue GyHKImm
Ob6nacTh ompeneneHuss W MHOXECTBO 3HadeHu QyHkuumu. Hynmu ¢yHkmum.
39 [TpoMexXyTku  3HAKONOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  ()YHKIIHH.
' Makcumymbl U MUHHUMYMBI GyHKIuU. Haubosbiiee ¥ HauMeHbIlee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
13 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM IoKa3zatesneM. EE€ cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs n-OU CTEHICHH
34 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuveckas GyHKINHU, UX CBOICTBA U rpaduku
16 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkiuii. CsoiictBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEI0BATEIbHOCTEN
3.8 ApudmeTrueckas U reoMeTpuueckas nporpeccuu. Gopmyna CiI0kKHBIX MPOLIEHTOB
+ Hauana matematuyeckoro aHamusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne TPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepanuy HaJl MHOKecTBaMu. J{narpamMmsel Diepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera u MOBEPXHOCTH BPAIICHHS
7.5 Koopaunatel 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Marematrka. AnreOpa u Hadasia MaTeMaTndeckoro ananusa, 10 kimace/ Anmumos 1A,

Komsirun FO.A., Tkauéra M.B.;; Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienuey
METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJIS

Maremartuka. AnreOpa u Hadajga MaTeMaTH4YecKoro ananusa, 10 kimace/ Amumos 111.A.,

Komsrun FO.A., Tkauésa M.B.;; Akunonepnoe o6mectBo «M3narensctBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

1. www. edu - "Poccuiickoe o6pazoBanue" deaepanbHblii TOPTAL.

2. www.school.edu - "Poccuiickuii o0ieoopa3zoBatenbHbIi mopran'.

3. www.school-collection.edu.ru/ Equnas kosnekmust nupoBbIx 00pa30BaTeIbHBIX
pecypcos

4. www.mathvaz.ru - docke MIKOTBHOTO YUHUTENs MaTeMaTuku .JlokymeHTarus, paboune
MaTepuabl sl yYUTENsl MaTeMaTUKU

5. www.it-n.ru"CeTp TBOpUYECKUX yunuTENCH"

6. www.festival.lseptember.ru @ecTuBalib NeJarornyecKux UaeH
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