MopnncaHo undpoBol NoANUCHIO:
MaBnHa BaneHtnHa KnpmnnosHa
[ara: 2023.08.31 13:51:25 +07'00'

MyHnunumnansHoe Or0KeTHOE 00111e00pa30BaTeIbHOE YUPEKACHUE
«IToarecoBckas cpennss oomeoOpa3oBarenpHas mkona Ne 46 umenu B.I1. ActadreBay

MPUHATO COI'’'TACOBAHO
NPOTOKOA 3aceAaHNA METOANYECKOro obbeanHeHna  3amecruresis qupextopa no YBP
72 E.B. Kucranosa

yuntenei matematmkm, GUsmkm, Xumum,6nonoruu,

reorpadum
oT «29» asrycta 2023 roga Ne 1

ot 31 »Masrycm 2023 rona

PaGouyas mporpamma y4e0HOro nmpeaMera
«AJiredpa u Ha4YaIa MATEMATHYECKOI0 aHAIN3a. YTJIy0JeHHbIH YPOBEHb)
JUIs cpeaHero oomiero oopasoanus (10 kmacce)
Cpok ocBoenust: 1 rox

CocraBurens:
[Tanpuna M. H., yuurens
MaTeMaTUKH

2023



COIEPXAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BBIYMCTICHUS

Panmonaneupie ymucna. OOBIKHOBEHHBIE U JIECATUYHBIC JApPOOU, MPOIICHTHI,
OeckoHeuHble nepuoanueckue Apodu. Ilpumenenue npoOell M NPOLEHTOB IS
peLIeHUs NPUKIAIHBIX 3a4a49 U3 Pa3JINYHbIX OTPACIIE 3HAHUN U PEAIbHON KU3HU.

JlelicTBUTENBHBIE 4HWCIIA. PalnvoHanpHBIE W UPPAUUOHAIBHBIE  YHCIA.
Apudmernueckue — onepanud € JEUCTBUTEIbHBIMU  4YHMclIaMd.  Moaynb
JAEUCTBUTENBHOIO 4Hcla U ero cBoiictBa. IIpuOiamxkE€HHBIE BBIUMCICHMS, MpaBHIIa
OKPYTJICHMS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nensiM nokasaresneM. bunom HeroToHa. Mcnone30Banue noaxoasimen
dbopMbl 3amucH ACHCTBUTEIBHBIX YHCEN MJI pEIICHUS MPaKTUYECKUX 3a1ad U
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palqUMOHAIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CoiicTBa sorapudma. JlecsTMuHble W HaTypajlbHbIE
orapuMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa v TOXAECTBEHHbIE IPeOOpa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHHUS.
PaBHOCUIIBHBIE ypaBHEHHMS M YypaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUsS LENbIX U APOOHO-pAalMOHANIBHBIX YpaBHEHUU U
HEpPAaBEHCTB. MHOrOWIEHBI OT OJHOW mHepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOwIeH ¢ octaTkoM. Teopema be3y. MHorowiens! ¢ nenbiMu Ko3hGuieHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKALINX CTEIEHU U KOPHHU.

HNppannonaneubie ypaBHeHUsI. OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX
YpPaBHEHUM.

[TokazarenbHble ypaBHEHUsA. OCHOBHBIE METOIbl PEMIEHUS IOKA3aTEIbHBIX
YPaBHEHUN.

[IpeoOpazoBanue BeIpaKEHUH, COACPIKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHusi. OCHOBHBIE METOABI PELIECHUS JIOTApU(PMUUECKUX
YPaBHECHUU.



OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMeTpUYECKUX YPaBHEHU M.

Pemienne cucreM JIMHEMHBIX YypaBHEHHMWA. MarTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpeneNnTeNlb MATPULIbI 2X2, €r0 TEOMETPUUYECKHUI CMBICII U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYEHUs, NMPHUMEHEHUE ONPEACIIUTENS Il PEUIEHUS CHUCTEMBI
JMHEWHBIX YpaBHEHUH. Penenne npukiagHbIX 3a/1a4 ¢ IOMOILBIO CUCTEMBI IMHEWMHBIX
ypaBHeHuil. MccnegoBaHue MNOCTPOCHHOM MOAENM C TMOMOIIBIO MATpUIl U
ONPEACTIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pealbHOM CUTyallud C ITOMOIIBIO
YpPaBHEHUI M HEpPaBEHCTB. lIpHMeHEHHE ypaBHEHHH W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3aJ1ay ¥ 337]a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U PEaIbHOM KU3HU.

DOyHKUMU U TpaGuKH

OyHKuuMsA, crnocoObl 3amanus (yHKUMH. B3aumMHO oOpaTHble (YHKUHUU.
Komnosumms  dynkuuid. ['padux  dyskuum. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHA.

OO6nactb omnpeneneHuss U MHOXKECTBO 3HaueHUM (yHkiuu. Hymm dyHkumm.
[TpoMexyTku 3HaKONMOCTOSTHCTBA. UETHBIE M HeuéTHble QyHKUMH. [lepuogmyeckue
¢yakuun. IlpomexxyTku MOHOTOHHOCTH (QYHKUMU. MakCUMyMbl M MUHUMYMBbI
¢bynkuun. Haubosnpiiee 1 HauMeHblee 3HaueHus QyHKIIMY Ha POMEXKYTKE.

Jluneitnasi, KBaJpaTuyHas € JAPOOHO-TMHEHHas (QYHKIUU. DIEMEHTapHOEe
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QpyHKUMS C HaTypaJdbHBIM M LETbIM Moka3ateiaem. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-O cTeneHu Kak PyHKIMU 0OpaTHOM CTETEHH C
HaTypaJIbHbIM I0Ka3aTeJeM.

[lokazatenbHass u Jjorapupmuueckas (yHKUUH, UX CBOWCTBA M TIpauUKH.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 7151 pelIeHNs ypaBHEHUH.

Tpuronomerprueckass OKPYKHOCTb, ONPEACICHUE  TPUTOHOMETPUYECKHUX
(GyHKIUI YKMCIOBOTO apryMEHTa.

@OyHKIMOHANbHBIE 3aBUCMOCTH B PEANIbHBIX Ipolieccax u siBieHusx. ['paduku
peabHbIX 3aBUCUMOCTEN.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCJIeNOBaTeIbLHOCTEH. MeTox
MaTeMaTHYeCKOM MHAYKUMU. MOHOTOHHBIE U OIPaHUYEHHBIE MOCIIEI0BATEIBHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMAaTHUYECKOTO aHalu3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaromas
reoMmerpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH T€OMETPUYECKON
nporpeccuy. JIMHEMHBIM U DKCHOHEHIMAIBHBINA pocT. Yucno e. Popmyiia CIOKHBIX



IPOLEHTOB. Vcroap30BaHNe IPOrPECCHH IS PELIEHUS PEANIBHBIX 3324 IPUKIIaJHOIO
Xapaxkrepa.

HenpepriBHble PyHKIIMU U UX CBOMCTBA. TOYKH pa3pbiBa. ACUMOTOTHI TpauKOB
¢ynkuuii. CoiicTBa (QyHKUUH HENPEPBIBHBIX HA OTpe3ke. MeToJ MHTEepBaloB s
pelieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEPBIBHBIX (YHKIMM sl peIIeHUs
3a/1ad.

[lepBas u BTOpast mpousBojaHble (pyHKIMU. OmpeneneHrne, reoMeTpUIeCKuil u
(bu3nyecKuil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBoaHble AneMeHTapHbIX QyHKIMI. [Ipon3BogHas cyMMBbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3ULUHU (QYHKIHI.

MHoKecTBa M JIOTHKA

MHO0K€eCTBO, OnIepalny HaJ MHOKECTBAMHU U UX CBOMCTBA. Jluarpammsl Ditnepa—
Benna. [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO arnnapara JjIsl ONUCaHUs PEAIBHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 33]a4 U3 IPYTUX y4eOHbIX PEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMAaTHMYECKOTO OOBEKTa, CIIEJACTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJJHET'O OBIIEI'O
OBPA30OBAHHMA

JINYHOCTHBIE PE3YJIBTATbDI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O00YyYaIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIIECTBa, NPEICTABIEHUE O MATEMATHUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYP
TPaKIAaHCKOTO 0011ecTBa (BRIOOPHI, OMTPOCHI M IPYTOE), YMEHHE B3aUMOICHCTBOBATH C
COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBaXKEHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUMCKOW MATEMATHKH, LIEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMAaTHKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE DJTHX JIOCTHKEHUW B JPYTrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoia, CPOPMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUWA, 3TUYECKOTO IOBEAECHHUS, CBSI3aHHOIO C MNPAKTUYECKUM



NPUMEHEHUEM JOCTHKEHUM HAYKU U JIEATEIbHOCTHIO YUYEHOTO, OCO3ZHAHHME JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs OSCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHUN, BOCIPUUMYHUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHATH MaTEMAaTHUECKUE 3HAHUS B MHTEpEcax
3I0pOBOro M Oe3omacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOLIECHUE K CBOEMY
3I0POBBIO (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryispHas (uiznueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TP
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY1y, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUUHBIM
chepam mnpodeccuOHATBHOM JesSTEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
MIPUJIOKEHUSIMA, YMEHHE COBEPILATh OCO3HAHHBIM BbIOOp Oyayied mnpodeccuu U
peanu30oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IUJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTUYeCKOMY O00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEHICHUU MTPAKTUYECKUX 3a]1a4 MaTEMAaTHUECKOMN
HaIpaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE  BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpelibl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPpo0JieM, OpUeHTaIMs Ha
MPUMEHEHUE MaTEMATUUECKUX 3HAHUM JJIsl PEIICHUS 3a7]ad B 00J1aCTH OKpY KaroIen
cpenbl, IJIAHUPOBAHHE TIOCTYNKOB U OIEHKH WX BO3MOXHBIX MOCIEACTBUM s
OKPYXaroIEen Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH, MTOHUMAHUE MaTEMaTUYECKOM
HayKH Kak c(epbl 4eJIOBEUECKON JeATEeIbHOCTU, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUTSL pa3BUTHs IMBWIM3AIMHN, OBJIAQJCHHUE S3HIKOM MATEMAaTUKH W MaTeMaTHYECKOM
KYJIbTYpPOU KaK CPeJCTBOM MMO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble Jjornueckue a1eicTBUA:



BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPH3HAKA MAaTEMaTHYECKUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEXy MOHATUIMH, (HOPMYIUPOBATH OMPEACICHUS
MOHSATUHN, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIAaCCU(UKAITUU, OCHOBAHMSI JIJIS
0000IIIeHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOTO aHAIH3a,;

BOCTIPUHUMAT, dbopMyMpoBaTh U TPEOOPa3OBBIBATH  CYXKICHHS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, SANHUYHBIC, YACTHBIC M O0IIME, YCIOBHEIC,

BBISIBIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHS B
dakTax, MaHHBIX, HAOTIOMEHUSAX W YTBEPXKACHUSIX, MpejiaraTb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JieNaTh BBIBOJIBI C HCMOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYyKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIHHO JTOKA3aTEIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHUN
(TpsiMBIE ¥ OT TPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIIUIO, MPUBOAUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yaeOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peIIeHMs, BRIOMpaTh HanboIee MOIXO AN C YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX
KpUTEPUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIENOBATEIbCKUNM WHCTPYMEHT TIO3HAHUS,
(bopMyIupOBaTh BOIIPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIEMy, yCTaHABINBATh
UCKOMOE€ W JaHHOe, (OPMHPOBATH THIOTE3y, apTyMEHTHPOBATH CBOIO IO3HIIHIO,
MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEM MAaTeMaTHM4eCKOro OO0BEeKTa, SBICHUS, Ipolecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMHu, SIBJICHUSMH, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (hOpMynIMpoBaTh OOOOIIEHHS U BBIBOJABI MO pe3yJibTaTaM
MIPOBEAEHHOTO HAOIIOCHUS, MCCIIEIOBAHNUS, OIICHUBATH JOCTOBEPHOCTH IMOTYyUEHHBIX
PEe3yJIbTaTOB, BBIBOJIOB M OOOOIICHUI;

MIPOTHO3MPOBATh BO3MOXXKHOE pAa3BUTHE TIPOIlecca, a TaKKE BBIJIBUTATh
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE IePUIIUTHI WH(POPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUTsI PEIICHUS 3a/1a4u;

BBIOMpATh WH(MOPMAITUIO W3 HWCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTECPIIPETUPOBATh MHGOPMAIIMIO PA3TUIHBIX BHJIOB U (OpM
MIPE/ICTABIICHHS;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TMPEJACTABIATh €€ B pasIuyHBIX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;



OLIEHMBATh Ha1EKHOCTh UH(OPMALIMU IO CAMOCTOSITENIBHO C(POPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBHS

OO0menue:

BOCIIPUHUMATh ¥ (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH U
IeISIMU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX H
IMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHMS 10 X0y PEIICHHS 3a/1a4i, KOMMCHTHPOBATh
TIOJTyYCHHBIN PE3yJIbTAT;

B XO0/1€¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
MpOoOJIEMBI, pelaeMoi 3a/1auu, BHICKA3bIBATh WJICH, HAIICIICHHBIE HA TIOUCK PEIICHMS,
COTIOCTaBIIATh CBOM CYXACHHUS C CYXKICHHUSIMH JPYyTHX YYaCTHUKOB JIHAJIOTA,
0OHapyKMBaTh Pa3JIMUUE U CXOCTBO IMO3UINI, B KOPPEKTHOU hopMe hopMyIHpOBaTh
pa3Horjacus, CBOM BO3PaXKEHUS,

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJadH, JKCICPUMEHTA, HMCCICIOBAHUA,
MPOEKTa, CAMOCTOATEILHO BHIOMpATh (opMaT BEICTYIUIGHUS C YYETOM 3amad
MIpe3eHTAIlMU U OCOOCHHOCTEHN ayaUTOPHH.

PeryasiTuBHBIC YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusanus:

COCTaBJIATh IUIaH, aITOPUTM PEIICHMs 3aJlaud, BBIOMpATh CIOCOO pEIICHHS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ yU4ETOM HOBOW MHGOPMAIIUHU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJJIEKT:

BJIaJIETh HaBBIKAMHM IMO3HABATEIBHOU pe(IIEKCHN KaK OCO3HAHMS COBEPIIIACMBIX
JNEUCTBUI W MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIbTAaTOB, BIIAJIETh CIOCOOAMH
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIIECCA U PE3YJIbTAaTa PEIICHUS MaTeMaTH4YECKON
3aJ1a4u;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NPU PEIICHUM 3aJ]1auH,
BHOCHTH KOPPEKTHBBI B JICSITCIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjIbTaTa 1IN U YCIOBUAM, OOBSICHATH MPUUYHUHBI
JOCTUKEHUS WJIM HEAOCTHXKCHHUSI PEe3yJIbTaTOB ACSATEIbHOCTH, HAaXOJUTh OIIHOKY,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1€ITEIbHOCTD:

IIOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIAYaJIbHOU
paboTHI IPU pEelIeHNH YU4eOHBIX 3a/a4, TPUHUMATH 11€71b COBMECTHOMN JIESATEILHOCTH,
MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThl, paclpenessTh BHUAbI padoT,



JIOTOBApUBATLCA, OOCYXKIaTh IMpOILIECC M PE3yJibTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX ¢GopMax paboThl (0OCYXKIAeHUS, OOMEH MHCHHM,
«MO3TOBbIE HITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJI€HAMU KOMAaH]Ibl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa B
001U MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOyyaromIMIiCAd TMOJYYUT CIICIYIOIINE
IpeIMETHBIE PE3ybTAThI IO OTACIBHBIM TeMaM paboueli mporpaMmbl y4eOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay:

Yucia 1 BIYUCICHHUA:

CBOOOJHO OMNEPUPOBATh TMOHATUAMM: PALUOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoanyeckas  JpoOb, TMPOLEHTHl, HUPPALMOHATIBLHOE  YHUCIO, MHOXKECTBa
PalMOHAIBHBIX U IEHCTBUTENIBHBIX YUCE, MOAYJIb JEHCTBUTEIBHOTO YNCIIA,;

OPUMEHATH JPOOU U MPOLEHTHI JUIs PEIICHUs IPUKIAIHBIX 3a7a4 U3 Pa3INdHbIX
OTpAaCJIe 3HAHUW U PEAIbHOU KU3HU;

MIPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, MpaBUila OKPYIJIEHUS, TPUKUIKY U
OLIEHKY PE3YJIbTaTa BbIYUCIICHH;

CBOOOZIHO ONEpUpOBaTh TMOHSATHEM: CTENEHb C LEJNbIM IOKa3aTeseM,
MCIOJIb30BaTh MOJIXOANIYI0 (hOpMy 3alluCU JEWCTBUTEIBHBIX YUCEN Ui PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOpPEHb HATypalbHOU
CTEIICHY;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIbHBIM ITOKa3aTeleM;

CBOOOZIHO ONEpUpOBaTh MOHATHSMM: Jorapudm dYucia, JOECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO OMNEPHUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC
YHUCJIOBOI'O apryMEHTa;

ONEpUPOBaTh MOHATHUSIMH: APKCHHYC, APKKOCMHYC W APKTAaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIECTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSATh pPa3IMYHble METOJbl PEIIEHUS PAlUOHANBHBIX M APOOHO-
PalMOHAIIBHBIX YPAaBHEHU M, IPUMEHSITh METOI UHTEPBAJIOB LIS PEIICHUS HEPABEHCTB;

CBOOOZIHO OIEpPUpPOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOW II€PEMEHHOM,
MHOTOYJIEH C LIETBIMU KO3(PPHUIIMEeHTaMU, KOPHH MHOTOYJICHA, MPUMEHSATh JIEJICHHUE



MHOTOUJIEHa HAa MHOTOUJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera nins pemenus
3a1ad4;

CBOOOIHO ONEPHUPOBATh MOHITHSIMH: CUCTEMA JTMHEHHBIX ypaBHEHUH, MaTpHIIA,
OIIpEAEIUTENIb MAaTPULIBI 2 X 2 ¥ €r0 FT€OMETPUUECKHUM CMBICT, UCIIOJIb30BaTh CBOMCTBA
onpeaenuTeNs 2 X 2 nis BBIYUCICHUS €r0 3HAUYCHUs, IPUMEHATh ONPEACIUTENN IS
pELIECHUSI CUCTEMbl JMHEMHBIX YpPaBHEHWH, MOJAEIUPOBATH PEANbHBIE CUTyallUH C
MOMOIIBI0 CHCTEMBI JIMHEWHBIX YpaBHEHMI, MCCIEAOBAaTh MOCTPOCHHBIE MOJAEIU C
MOMOIUIBIO MaTPUIL U OTIPeIeTUTENEH, HHTEPIPETUPOBATH MOTYYEHHBINA PE3yIIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMU IS IPEOOPa30BaHUS BBIPAKEHUI;

BBINOJIHATH NMPEOOPA30BAHMSI YUCIOBBIX BBIPAXEHHUM, CONEPKAIUX CTEHNEHHU C
paIroHaIbHBIM TIOKa3aTeNIeM;

HCIIOJIb30BaTh CBOWMCTBA JIOrapu(PMOB ISl MpeoOpa3zoBaHusl JOrapupMUUECKUX
BBIPAKEHHUI;

CBOOOZIHO OIEpUpPOBaTh MOHATHSAMHU: HPpPALMOHAJIbHBIE, MOKa3aTEeNbHbIE WU
Jorapu(pMHUUECKUe YpaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B HJIN OCYIIECTBIISISI IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (POpMyJBl i MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOZIHO  OmepupoBaThb IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAuMmble  (QOpMyJbl  JJIi  pPEUICHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUII;

MOJIETTUPOBATH PEATbHBIC CUTYAIMH Ha SI3BIKE aNTeOphl, COCTABIATH BBIPAKEHHUS,
ypaBHEHHUs, HEPABEHCTBA 10 YCJIOBHUIO 3aJ]aul, UCCIEI0BATh MOCTPOECHHBIE MOJIEIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DOyHkuMU ¥ rpapukm:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (DYHKIMS, CHOCOOBI 3ahaHusl (YHKLHUH,
B3aUMHO 0OpaTHble (DYHKIHMH, KOMIO3ULU (GyHKUUN, rpaduK (QYHKIIMH, BBIIOIHATh
aJIeMEeHTapHbIe TPeoOpa3zoBaHus rPaPuKOB HYHKIIHI;

CBOOOZHO OIEpPUPOBaTh IMOHATUSAMU: OOJACTH OMPEICICHUS U MHOMXECTBO
3HaYeHUHN QYHKINH, HYJTU (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATUAMH: UETHBIE W HEYETHBIE (YHKIIHH,
nepuoanyeckue (yHKIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIWH, MAKCUMYMBbI U
MUHUMYMbl (QYHKIUH, HauOOJbpIllee W HauUMEHbIIee 3HAaYeHHWEe (YHKIMM Ha
MIPOMEXKYTKE;

CBOOOMHO OMEpHUPOBATHh MOHITHSIMH: CTENeHHass (QYHKIHUS C HATypalIbHBIM U
[eNBIM TOKa3aTeleM, TpauK CTENeHHOW (YHKIMKA C HaTypaldbHBIM M IEJIBIM
nmokasaresneM, Tpaduk KOpHS N-oi cTenmeHW Kak (yHKIUA OOpaTHOM CTENEHU C
HATypaJbHBIM ITOKA3aTeNeM;



ONEpUpPOBaTh MOHATUSAMM: JIMHEHHAs, KBaJpaTHUYHas U JpOOHO-TUHEHHAs
(GyHKIUH, BBITIOIHATE 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOCHHUE UX TPAPHUKOB;

CBOOOZHO OMNEpUPOBaTh TMOHATUSAMU: TOKa3aTeldbHAs M JIorapupMuUecKas
(GyHKIUM, MX CBOWCTBA U TIpadUKH, HUCHOIb30BaTh WX TpapuKd IS PELICHUS
YpaBHCHUM;

CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAs OKPY’KHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKHUX (PYHKITUI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku  (QYHKIUM A7  UCCIENOBAaHUS  MIPOIECCOB H
3aBHCHMOCTEH MpH PEIICHUU 3a7ad U3 JPYTUX Y4eOHBIX IPEIMETOB U PEaTbHOU
’KU3HU, BBIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Hayaja MareMaTH4eCcKOro aHaJmM3a:

CBOOOJHO OIEPUPOBATH MOHATUAMH: apuMeTHUecKass U TeoMeTpuYecKas
nporpeccusi, 0ECKOHEYHO yObIBarolasi reoMeTpuyecKasl MpOrpeccusi, JIMHEWHBIA U
AKCIIOHEHLIMATIBHBIA pOCT, (pOpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE;

HCIIOJB30BaTh MPOTPECCUU Uil PELIEHUS pPEATBbHBIX 3a7ad4 IPHUKIAIHOIO
XapakTepa;

CBOOOZIHO ONEpPUPOBATH MOHATUSMU: IOCIEIOBATEIBHOCTb, CIIOCOOBI 3aJaHUS
[IOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE W  OIPAHMYEHHBIE IIOCJIENOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOKJICHUSI MaTEMaTUUYECKOIO aHaJIU3a KaK aHaiu3a OECKOHEYHO
MaJIbIX;

CBOOOJHO ONEPHPOBATH MOHATUSAMHU: HENPEPbIBHbIE (DYHKIMH, TOUYKH pa3pbiBa
rpaduka QyHKINH, aCUMITOTHI rpaduka QyHKINY;

CBOOOZIHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpepbhlBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHI JJIs pELISHUS 3a/1aY;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: NIEpBasi U BTOpas MPOU3BOAHbIE (DYHKILINH,
KacarelibHasl K TpaduKy QyHKIUY;

BBIYUCIIATH IIPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOI'O M KOMITO3ULIUH IBYX
GbyHKIU, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh TE€OMETPUUYECKUM W (PU3NYECKHM CMBICI TPOU3BOJHOM ISt
peleHns 3anad.

MHoKecTBa M JIOTHKA:

CBOOOHO ONEPUPOBATh MOHATUSAMU: MHOKECTBO, ONIEPALlMU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uisi ONMCAaHUs PEabHBIX
MPOLIECCOB U SABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpUpOBaTh MOHATUSIMU: OIpEACNIeHUe, TEeOpeMa, YypaBHEHHUeE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUYECKOIO OOBEKTa, JOKAa3aTeIbCTBO, PABHOCHUIIBHBIC
YPaBHEHMS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(POBHIE)
Konrpoabnsie IIpakTHyeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
MHoxecTBO
I[GﬁCTBI/ITGJIBHLIX YUCCII. .
MHOIOUICHEL https://resh.edu.ru/subject/lesson/5176/start/225518/
1 p ' 24 1 https://resh.edu.ru/subject/lesson/3778/start/158733/
AHHMOHAIILHDIC YPABHCHHIA 1 https://resh.edu.ru/subject/lesson/5298/main/326972/
HepaBeHcTBa. CHCTEMBI
JIMHENUHBIX YpaBHEHUN
QOyHKIMHU U TpadUKy.
2 Crenennast GyHKIUSA C 12 1 https://resh.edu.ru/subject/lesson/5540/main/327003/
LEJIBIM TOKa3aTelieM
Apudmernueckuit KopeHs N-
3 Ot CTCHCHH. 15 1 https://resh.edu.ru/subject/lesson/5569/main/159267/
HppaunonaibHbie
YpaBHCHHUA
4 [TokazarenbHas QyHKIHS. 10 1 https://resh.edu.ru/subject/lesson/3841/main/225577/
ITokazarenbHbIE ypaBHEHHUS https://resh.edu.ru/subject/lesson/5627/main/159325/
Jlorapudmmueckas
5 byHKIHS. 18 1 https://resh.edu.ru/subject/lesson/3834/main/198660/
Jlorapugpmuueckue https://resh.edu.ru/subject/lesson/4732/main/198846/
yYpaBHEHUA
5 Tpuronomerpuueckue 29 1 https://resh.edu.ru/subject/lesson/4324/main/199622/
BBIPAKECHUS U YPaBHEHUS https://resh.edu.ru/subject/lesson/6314/main/199932/
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OCHEAOBATEIRHOCTH 1 10 https://resh.edu.ru/subject/lesson/5223/main/326721/
pOrpeccun
HenpepoiBHble QyHKINN. 20 https://resh.edu.ru/subject/lesson/4923/main/200984/
IIpoussoanas https://resh.edu.ru/subject/lesson/3976/main/201108/
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