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[Mporpamma mo anredbpe M HayajaM aHalM3a Ha YpPOBHE CpeIHEro oomero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpPEOOBAaHMH K pe3ylbTaTaM OCBOCHHUS IPOrPaMMbl CPEIHEro OOIIero
obpazoBanust ®I'OC COO, Ha ocHOBe (enepasbHOM pabodeld mporpamMmbl y4eOHOTO Ipeamera
«AnreOpa M Hayaja MaTeMaTHYECKOTO aHAIM3a», a TaKKEe OPUCHTUPOBAHA HA IEJICBBIC MTPUOPHUTETHI,
copMmynrpoBaHHbIe B (eiepalibHON paboyei mporpaMMe BOCIUTAHHS.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Ymncna v BbIYUCICHUS

Pammonanbubie  uymncna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOM, TPOLEHTHl, OECKOHEYHBIC
nepuoauueckue apoou. Ilpumenenue npoOell M MPOLEHTOB JUIsl PELICHUs NPUKIAJAHBIX 3ajad M3
pPa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU KU3HU.

JlelicTBuTenpHbIe yncia. PalinoHanbHble ¥ UppallMOHANIbHBIE YnciIa. ApupMeTHIecKue onepanun
C JEUCTBUTENBHBIMH YHCIaMU. MoIynb NEWCTBUTEILHOTO YHCIa U €ro cBoicTBa. [IpubmmkEéHHbIC
BBIYMCIICHUS, IPaBUIa OKPYTJICHUS, IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BIUMCICHUM.

Crenens c 1enbIM noka3ateneM. bunom Heiotona. Vcnonb3oBanue noaxossieid GopMbl 3ariucu
JNEUCTBUTENBHBIX YHCEN JIUISl pELICHUsI MPAKTUYECKUX 3a]a4d U MPEJCTABICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HaTypaJIbHOM CTENEHH U €ro CBOICTBA.

CreneHp ¢ palMOHAIBHBIM TIIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JIEHCTBUTEIBHBIM
MTOKa3aTeJIeM.

Jlorapudwm uncmna. CoiictBa gorapudma. JleciTHIHbIC U HATypaATbHBIE JIOTApU(PMBI.

CuHyCc, KOCHHYC, TaHT€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, AapKKOCHHYC H
ApPKTAaHI'€HC YHUCIOBOIO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBIE peoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUS. PaBHOCUIIbHbBIE
YpaBHEHHUs U ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellleHne HEpaBEHCTBA.

OcHOBHBIE METOJBl pPEUICHUS LEJIbIX U APOOHO-pAllMOHANIBHBIX YpaBHEHUN M HEPABEHCTB.
MHorowieHsl OT OAHON MepeMeHHOM. JleeHrne MHOTro4YJIeHa Ha MHOTOWIEH ¢ OCTaTKoM. TeopeMa besy.
MHuorounensl ¢ neiasiMu ko3 duimentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTEICHH U KOPHH.

Wppaumnonanbuslie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIIEHUS UPPALIUOHATIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHeHHs.. OCHOBHBIE METO/Ibl PELIECHUS IT0KA3aTEIbHbIX YPABHEHU.

[IpeobpazoBaHue BhIpaKEHUH, COepKALUX JOrapu(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/IbI pEIICHUS Jorapu(PMUUECKUX YPaBHEHUH.

OcHoBHble  TpuroHomerpuueckue  ¢dopmynsl.  IIpeobpazoBaHue  TPUTOHOMETPUUECKUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemrenne cucrem JMHEWHBIX ypaBHEHM. MaTpuia CUCTEMbl JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUIl CMBICI U CBOWCTBA, BBIUMCICHUE €r0 3HAYCHUS,
MIPUMEHEHHE OIpPEACNUTENs JUIsl PELICHUs] CUCTEMbl JIMHEWHBIX YpaBHEHMU. PelleHne npuKiIagHbIX
3a/1ay C MOMOLIBI0 CUCTEMBbI JIMHEUHBIX YpaBHEHUN. VccaenoBane NoCTPOCHHONW MOJENIN € MOMOUIbIO
MAaTpHIL U ONPEACIUTENEH.

IloctpoeHne MareMaTH4YECKMX MOJEIEH peaJbHOM CHUTyallud C TIOMOILBIO YpPaBHEHHH H
HepaBeHCTB. [IprMeHeHne ypaBHEHUIM M HEPaBEHCTB K PEIICHHUIO MAaTEMAaTHUYECKUX 3a1ad U 3a7ad U3
pa3nuYHbIX 00JacTeil HayKH U peanbHOM KU3HHU.

DYyHKUUH U TPAaPUKHU

@Oynkuus, cnocoOsl 3amanus GyHKUuU. B3anmuo oOpatHble ¢yHkunu. Kommnosuius QyHKIMA.
I'padux GyHKIMU. DeMeHTapHble TpeoOpa3oBaHus rpaukoB GyHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMid ¢yHkuuu. Hymn ¢yHkumu. I[IpomexyTku



3HaKOMOCTOSIHCTBA. YéTHhle W HeuérHble ¢yHkuuu. llepuoguueckue ¢ynkmuu. I[IpomexyTku
MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MUHUMYMBI (yHKIMU. Hanbonpiiee 1 HauMeHblee 3HaYCHUs
(GYHKINU Ha TPOMEKYTKE.

JIuneiinasi, KBagpaTH4Has M ApOOHO-MHMHEHHass (QYHKIUH. DJIeMEHTapHOE HCCIeIOBaHUE H
MMOCTPOCHHE UX TPAPHKOB.

CrenenHas (yHKIUS C HATYPAJIbHBIM | IIETBIM MOKa3aTeneM. E€ cBolicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-Oi CTENEeHH KaK (PyHKIIMH 0OpaTHOM CTETICHU C HATYpaJbHBIM ITOKa3aTelIeM.

[lokazarenpHas W Jnorapupmuueckas (QyHKIUH, UX CBoOWCTBa W rpaduku. Mcmoms3oBanue
rpaduKoB PYHKIUH U1 pelIeHus ypaBHEHUH.

Tpuronomerpuveckass OKpYyXKHOCTb, ONpEACICHHE TPUTOHOMETPHUYECKHX (DYHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCHUMOCTH B pealbHBIX Ipoueccax M sBiAeHUsX. ['paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajaim3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3adaHMs IIOCIIENOBaTEILHOCTEH. MeTon MaTeMaTHYECKOU
UHAYKIMM. MOHOTOHHBIE U OrpaHMYEHHBIE IOCIIEOBATEIbHOCTU. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a OECKOHEUYHO MalbIX.

Apudmerrueckas U reoMerpuyeckas nporpeccud. beckoHeyHO yObIBarolasi reoMeTpuyecKas
nporpeccusi. CymMa O€CKOHEYHO YOBIBaOImIEH TE€OMETPUYECKON mporpeccud. JIMHEWHBIH W
JKCIIOHEHIHAIBHBIN pocT. Yucno e. @opmyia cIoKHBIX NMPOUEHTOB. Vcnoib30oBanue mporpeccuu s
penieHus peasbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

HenpepriBHble (yHKIMH KW uX cBoiicTBa. Touku paspbiBa. ACUMITOTHI TpaUKOB (YHKIIHIL.
CpoiicTBa (GYyHKIMII HENpephIBHBIX HAa OTpe3ke. MeToj HHTEpBaloOB MJsi pELICHHS HEpPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITMI JJIs1 PEIICHUS 3a/1a4.

[TepBas u BTOpasi mpou3BoaHbIe GyHKIHH. OnpenencHue, TeOMETPUISCKUN U PU3UIECKHN CMBICIT
MPOM3BOIHOMN. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKITUH.

[IpousBonubie 3nemMeHTapHBIX GyHKIUA. [Ipou3BonHas cymMMmbl, MPOU3BEAEHHUS, YAaCTHOTO U
KOMITO3UITUHU (DyHKITHA.

MHoxkecTBa M JIOTHKA

MHOKeCcTBO, oOIepali HajJ MHOXKECTBAaMM M HUX cBoucTBa. Jluarpammel Oinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O almapaTa JUisi OIUCAaHUsl PeajbHbIX MPOLECCOB U SIBICHHI,
IIPH PEICHUH 3324 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CJEICTBUE, JI0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHHUSI.

11 KUIACC

Yucsia ¥ BBIYUCTICHUSA

Harypanbubie u nensie yncna. [IpuMeneHue npu3HakoB NEIUMOCTH LIEBbIX YKCEN, HauOOIbIINUN
obmmwmit nenmurens (nanee — HOJl) u Hanmenbiee obmiee kpatnoe (nanee — HOK), octaTtkoB mo Momynio,
anroputMa EBkinaa i pemeHus 3a7a4 B IebIX Yhcliax.

KomrmnekcHeie yncna. AnreOpanueckas U TpUTOHOMETpUYecKkas (GOPMBI 3alHCH KOMIUIEKCHOTO
yrcna. ApugMeTrnueckre onepanui ¢ KOMIJIEKCHBIME unciaMu. M300paxeHne KOMILIEKCHBIX YHCelN Ha
KoopAuHAaTHOM TuiockocTH. Popmyna MyaBpa. KopHu n-oif cTemeHM W3 KOMILJIEKCHOTO YHCIA.
[TpuMeHeHre KOMIUIEKCHBIX YHCEN JUTsl pelieHns GU3NUeCKUX U Te€OMETPUIECKHX 3a/au.

YpaBHeHHS U HEPABEHCTBA

Cucrema W COBOKYNHOCTh YpaBHEHHWW M HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBl M CHUCTEMBbI-
ciencTBusi. PaBHOCUITbHBIE HEPABEHCTBA.

OTbop KOpHEHl TPUTOHOMETPUYECKHX ypaBHEHUH C TIOMOINBID TPUTOHOMETPHUYECKOH
OKpPY>XHOCTH. PellieHne TpuroHoMeTpu4eckiux HEpaBEeHCTB.



OCHOBHBIE METO/IbI pEIIEHHS TOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI DPELIEHUS CUCTEM U COBOKYIIHOCTEM palMOHAJIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YPABHEHUH.

VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHUNH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7a4d U 3a/1a4 U3
pa3NMYHBIX 00JacTeil HAYKH U PEANbHOM KU3HHU, MHTEPIPETALNS OTYYSHHBIX PE3yIbTaTOB.

DyHKIUH U rpaGuKU

I'papux xommosummu ¢GyHKuuid. ['eomerpudeckue o0pa3pl ypaBHEHHMH UM HEPaBEHCTB Ha
KOOPAMHATHOW MJIOCKOCTH.

Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rPpadUKH.

I'paduueckne MeToAbl pelIeHHs YpaBHEHHH M HepaBeHCTB. [ padudeckue METOABI PElICHHS
3a/1a4 ¢ mapameTpaMH.

Wcnonb3oBanue rpadukoB (GyHKIUN 7S MCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEN, KOTOPbIE
BO3ZHUKAIOT NP PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U peaTbHON HKU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpumeHeHne NPOM3BOAHOM K HCCIENOBaHMIO (YHKIUH HAa MOHOTOHHOCTH M JKCTPEMYMBIL.
Haxoxaenrne HaubobI1ero 1 HAMMEHbIIEr0 3HaYeHUH HeNpephIBHON (DYHKIIUU HA OTpPE3KeE.

[IpuMeHeHne TpONU3BOIHOM JUIsl HAXOKICHUS HAWITYYIIEro peleHns B IPUKIAAHbIX 3aa4ax, s
oTpesieNIEeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTro (hopMysioi min rpaduKkoM.

[lepBooOpazHas, 0CHOBHOE CBOWMCTBO NepBooOpa3HbIX. [lepBooOpa3Hbie AMeMEeHTapHBIX (PYHKIIHHA.
[IpaBuia HaxoXAEHUS TEPBOOOPAZHBIX.

NHuterpan. ['eoMeTpuyecknid CMBICII MHTErpaja. BerumcieHne omnpenenéHHOro HMHTerpana Io
dhopmyne HeroTona-Jleitoama.

[IpumeHeHnne wWHTEerpaza sl HAXOXKAEHUS IUIOAAed IUIocKuX ¢uryp u  00BEMOB
T€OMETPUYECKHX TEIL.

[Ipumepsr pemenuit  auddepeHUaTbHBIX  YpaBHEHHA. MareMaTndeckoe MOJICITHPOBAHKE
peabHBIX MPOLIECCOB C MOMOILBIO AU} depeHIHaTbHbIX YPaBHEHUH.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSA YYEBHOI'O KYPCA «AJI'EBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaaHCKOr0 BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAKAAHCKON MO3UIUU OOYYaAIOUIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHIMCKOro OOIIecTBa, MPEACTaBIEHHE O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHM, MPOLEAYp TI'PaKIAaHCKOro 0OIecTBa (BBIOOPHI, OMPOCHI U JPYroe),
yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKUUAMH U
Ha3HAYCHHUEM;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUHCKON TpaxTaHCKOW HISHTHYHOCTH, YBOXEHHsS K MPOUIJIOMY U
HACTOSIIIEMY POCCHIICKOM MAaTeMaTHK{, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHICKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTUYECKOW IIKOJbBI, UCIOIB30BAHUE ATHX JOCTHKEHHH B APYTUX
HayKaX, TEXHOJOTHSIX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYyXOBHBIX ILIEHHOCTEH pPOCCHICKOro Hapoja, c(OPMHPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHHUS, 3TUUYECKOTO0 MOBEJAEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HAyKH U
JeATeNbHOCTBIO YUEHOT'0, OCO3HAHKE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOWYMBOIO Oy IyIIero;



4) 3¢TEeTUYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHUYE€CKHMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, pEUICHWA, PaCCYKICHHUA, BOCIPUUMYHBOCTh K MATEMATHYECKUM AaCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BocnuTaAHMUS:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEeMATUYECKUE 3HAHUS B HMHTEpPECax 3J0POBOTO U
Oe3ormacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pPOBOC IHUTaHUE,
cOaaHCHPOBAHHBIA PEKUM 3aHSATHH W OTAbIXa, PEryiisapHas (u3mdeckas aKTUBHOCTH), (U3HYECKOE
COBEPILICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03IOPOBUTEILHOMN JESATEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3IndHbIM cdepam
po(ecCHOHATLHON JEATCIIbHOCTH, CBS3aHHBIM C MaTEeMaTHKOW W €€ TPHIOKCHUSIMH, YMCHUE
COBEpINIATh OCO3HAHHBIA BBIOOP Oyayiied mpodecCuu M peaqu30BBIBATH COOCTBEHHBIC YKU3HCHHBIC
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSDKEHUU BCEH JKM3HHM, TOTOBHOCTh K AKTMBHOMY YYAacCTHIO B PEIICHUM TMPAKTHUYECKUX 3a7ad
MaTeMaTH4eCKOW HaMpaBIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTHUUECKOU KYJIbTYPbl, TOHUMAHUE BIUSHUS COLMATIBHO-DKOHOMHUYECKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMAIBLHOW CpeIbl, OCO3HAHHE TJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM, OpUEHTAIMs Ha TPUMEHEHNE MaTeMaTHIECKUX 3HAHHUM IS PEIICHUs 3a7a4 B
00J1aCTH OKPY’KAOIIEH Cpefibl, MJIAHUPOBAHUE TIOCTYNKOB M OIEHKH WX BO3MOXKHBIX TOCIEIACTBUN IS
OKpY>Karolleu cpebl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd M OOILIECTBEHHOW NPAKTHKH, NMOHMMAaHHWE MaTeMaTHUYeCKOM HayKu Kak cgepbl YelloBeueCKOn
NeSITEeIbHOCTH, 3TanoB €€ pa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHS IUBUIIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTHK{ U MaTeMaTH4ecKOi KyJIbTypoil Kak cpeICTBOM MO3HAHHS MUPa, TOTOBHOCTh OCYILIECTBIISATh
MIPOEKTHYIO U UCCIIE0BATEIbCKYIO AEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBus:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MATEMaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUA MeXAy MNOHATUAMH, (HOPMYIHpPOBATH  OIpENEiCHHUs] TOHATUH, YCTaHABIUBATh
CYILIECTBEHHBIM MpPHU3HAK KIACCU(PHUKAIMU, OCHOBAHMS JJs OOOOIIEHHS U CpaBHEHHS, KPUTEPUH
MIPOBOIMMOT0 aHAJIN3A;

BOCIIPUHHMMATh, (OPMYIUPOBATh U  NPeoOpa3oBbIBaTh CYXKJACHHUS: yTBEpAUTEIbHBIE U
OTpHUIaTeNIbHbIE, €MHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (aKTax, JaHHBIX,
HAOMIOJICHUSIX W YTBEPXKIEHUSX, MpeliaraTh KpUTEpPHH Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIFOU€HHUI, YMO3AKIIOUEHHU I 110 aHaJIOTHH;

MIPOBOJIUTh CAMOCTOSITENILHO JIOKA3aTENbCTBA MAaTEMATUYECKHX YTBEPKACHUHN (MpsMble U OT
MIPOTUBHOT0), BBICTpAaUBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOIBL;

BBIOMpaATh crmoco0 pemieHus y4eOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BBIOMpATh HanOOJIee MOIXOISIINN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

basoBbie ucciieqoBaTe/ibCKHe AeHCTBUSA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUS, (OPMYyIUPOBATH
BONPOCHI, PUKCUPYIOIINE TPOTHUBOPEUHE, TPOOIEMY, yCTaHABIMBATH UCKOMOE U JaHHOE, (HOPMHUPOBATH
TUTIOTE3Y, APr'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CINIAHUPOBAHHBINA AKCIIEPUMEHT, HUCCIIEOBAHUE 10 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOr0 OOBEKTa, SBJICHHUSA, IMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, ITPOIIECCAMH,

CaMOCTOSITENIFHO (OPMYJIMPOBATh OOOOUICHUS M BBIBOABI MO pE3yJIbTaTaM IPOBEIEHHOTO
HaOJIO/IEHNUs, WCCICOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX pPE3YJIbTAaTOB, BHIBOJOB U
00001IEeHNIT;

IIPOrHO3UPOBaTh BO3MOXKHOE Pa3BUTHE IpOIECCa, @ TAKXKE BBIIBUTATh MPEANOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PaGora c undopmanmueii:

BBIABJISITh JA€PUIIUTE MH(POpPMALIMU, TAHHBIX, HEOOXOJMMBIX JJII OTBETa HAa BOMPOC W IS
pelIeHus 3a/1a4H;

BBIOMpaTh HHPOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHAIM3UPOBATh, CUCTEMATU3UPOBATH
Y UHTEPIPETHUPOBATH HHPOPMAIIMIO PA3IIMYHBIX BUJIOB U (DOPM MPECTABICHUS,

CTPYKTYpUpOBaTh HWH(MOpPMAIMIO, MPEACTaBIATh €€ B Pa3IMUHBIX (opMax, WILIIOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAJEKHOCTh HHPOPMAIIHH 110 CAMOCTOATEIEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

Oo0wmenue:

BOCIIPUHHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMHU U LIEISIMH OOIIEHNS,
SCHO, TOYHO, TPAaMOTHO BBIP@KaThb CBOIO TOYKY 3PEHHs B YCTHBIX M IHMCBMEHHBIX TEKCTaX, I1aBaTh
MOSICHEHMSI 110 XOAy PEIIEHMs 3a7a4i, KOMMEHTUPOBATh ITOJIyYE€HHBIN PE3YJIbTaT;

B X0JIe 00CYXJICHHsI 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIaeMOM TEMBbI, TPOOIEMBI, peraeMoin
3a/1a4M, BBICKAa3blBaThb WJCH, HALCJICHHBIC HA IIOMCK PEIICHUS, COMOCTaBIATh CBOM CYXICHHS C
CYXKJEHUSIMH JPYIMX YYaCTHMKOB JHajora, OOHapy»XXHBaTh pa3IMuMe M CXOJCTBO IO3UIMH, B
KOPPEKTHOH Gopme (hopMyIupoBaTh pa3HOIIACHsI, CBOU BO3PAKCHHUS;

IPEACTABIATh PE3ybTaThl PELICHUS 3aJadd, OJKCIIEPUMEHTAa, MCCIEAOBaHUA, IPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4ETOM 3a/ad IPEe3eHTAlud U OCOOEHHOCTEH
ayIUTOPHHU.

PeryasiTuBHbI€ YHHBepPcaJbHbIe YUeOHbIE 1eCTBUSA

Camoopranuszanmsi:

COCTaBIIATH IUIaH, aJTOPUTM PEIIEHUs 3a]]a4, BEIOUPATh CIOCO0 PEelIeHUs ¢ Y4ETOM UMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C
y4€TOM HOBOI MH(OPMAITIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT !

BIIQJIETh HABBIKAMH I[103HABATENbHON pe(IeKCHMH KaK OCO3HAHHS COBEpPIIAEMBIX NEHCTBUI U
MBICIIUTENBHBIX TPOIECCOB, HMX PE3yJIbTAaTOB, BJIAJETh CIIOCOOAMHU CAMOMPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yJibTaTa pelieHnsl MaTeMaTH4eCKOM 3a1a4u;

MPEABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUU 33/1a4l, BHOCUTh KOPPEKTHUBBI
B JESITETbHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, MAHHBIX, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBHUE PE3yJbTaTa IENH U YCIOBUSM, OOBSCHATH MPUYHUHBI JOCTHKCHUS WU
HEJOCTI)KCHHSI PE3YJIbTaTOB JIEATEIHHOCTH, HAXOIUTh OIMHUOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:



MOHUMATh U UCTIOJIb30BATh MPEHUMYIIECTBA KOMaHIHOW U UHANBUAYaIbHOW PabOThI IPH PEIICHUN
yueOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOM JICATCILHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM
paboThI, pacrpenesiaTh BHIbI PaldOT, JOrOBApHBATHCSA, OOCYKIATh MPOIECC M PE3YJIbTaT PadOTHI,
0000111aTE MHEHHS HECKOJIBKUX JIIOIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CYKIACHUS, 0OMEH MHEHUH, «MO3TOBBIC HITYPMbD»
U UHBIC), BBIIOJIHITH CBOIO 4YacTh pabOThI M KOOPAMHHPOBATH CBOM JCHUCTBHUS C JAPYTHMH YJICHAMH
KOMaH/Ibl, OI[CHUBATh KAYECTBO CBOCTO BKJIAJa B OOLIUI IPOJYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM
yYaCTHUKaMU B3aUMOJICHCTBHSL.

NPEJMETHBIE PE3YJIBTATHI

K koHniy oOyuenust B 10 kjacce oOy4aromIMiACs MOYYIHUT CICIYIONINE MTPSAMETHBIC PE3yIbTAThI
10 OTACIBHBIM TeMaM pabodell mporpaMMbl y4eOHOTo Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO
aHAJIN3ay:

Yucaa 1 BIYUCIEHUS:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMH: PAlMOHATBHOE YHUCIIO0, OECKOHEUHAs! TIEPUOUYECKast ApoOb,
MPOIICHTHI, HUPPAIMOHATBHOE YHCJIO, MHOXKECTBA PAIIMOHAIBLHBIX W JIEUCTBUTEIBHBIX YHUCEN, MOIYIh
JIEHCTBUTEIILHOTO YK CIIA;

MPUMEHATHh JAPOOM M TIPOLEHTHI JUIsl PEHICHUS MPUKIATHBIX 3a7ad W3 Pa3IudHbIX OTpacien
3HaHUH U PEATTbHOMN KU3HU;

MIPUMEHSTHh TPUOIMKEHHBIE BEIYMCIICHHMS, TIPaBUiIa OKPYTJICHUS, MPUKUAKY U OLIEHKY pe3yJibTara
BBIYHCIICHUH;

CBOOOJTHO OTMIEPUPOBATH MOHATHEM: CTETICHH C IEJIBIM MOKa3aTelIeM, UCIIOJIb30BATh TOIXO ISy IO
dhopmy 3anucu AEUCTBUTEIBHBIX YUCEI IS PEIISHUs MPAKTUUECKHUX 3a/1a4 U TIPE/ICTABIICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHON CTETICHU;

CBOOOJTHO OTIEPHUPOBATH TOHATHEM: CTEIIEHB C PAIIMOHATBLHBIM TTOKA3aTelIeM;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMU: JIOTapU(M YUCIIA, TECATUIHBIC U HATYPAIbHBIC JOTapU(PMBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC YHUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHIATUAMH: APKCUHYC, APKKOCUHYC U APKTAHT'E€HC YHCIIOBOT'O apIryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJITHO ONEPHPOBATH TOHATHSAMHU: TOXICCTBO, YpaBHCHHE, HEPABEHCTBO, PaBHOCHJIbHBIC
YpPaBHEHUS U YPaBHEHUS-CIIC/ICTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

MIPUMEHSATh Pa3IMYHbIE METOABl PEIICHUS PAIlHOHATIBHBIX M JPOOHO-PAIlMOHAIBHBIX YPaBHCHHH,
MPUMEHATHh METOJ] HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJITHO ONEPUPOBATH MOHATHUSMH: MHOTOWICH OT OJIHOM NMEPEMEHHOW, MHOTOUICH C ICJIBIMU
Koa(puImeHTaMu, KOpHH MHOTOWICHA, TIPUMEHSTH JIEJICHUE MHOT'OWICHAa HA MHOTOWICH C OCTaTKOM,
teopemy besy u Teopemy Buera s pemienus 3anay;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CHCTEMa JMHEWHBIX YpaBHEHWUH, MATpHIIA, OMpPEIEIUTETh
MaTpUIbl 2 X 2 M €ro reoOMEeTPUYECKU CMBICI, HUCMOJIb30BaTh CBOMCTBA OmpeaAeauTesst 2 X 2 i
BBIYMCJIEHUS €r0 3HAYECHUS, IPUMEHATh ONPEICIUTENN Il PEIICHUS] CUCTEMbI JIMHEUHBIX YPaBHEHHI,
MOJEJIUPOBATh peajbHble CHUTYallUd C IOMOUIbKD CHUCTEMbl JMHEHHBIX YpaBHEHUM, HCCIENI0BATH
IIOCTPOEHHBIE MOJEIU C IOMOLIBIO MATPULl U ONPEAEIUTENICH, HWHTEPIPETHUPOBATH IOJIYUYEHHBIN
pe3ybTaT;

HCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSIMU JJIsl MPE0OPa30BaHMsI BBIPAKEHUI;

BBITIONIHATH MPE0oOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEpKAIUX CTEMEHH C PAllMOHAIbHBIM
IMOKa3aTelieM;

MCIOJIb30BaTh CBOMCTBA orapu(MoB JUTsl MpeoOpa3oBaHUsl JOTapUPMHUUECKUX BBIPAKCHUN;

CBOOO/JHO OMEpUPOBATh MOHATUSIMH: HUpPpAIMOHATbHBIC, MOKa3aTelbHbIe H JOrapu(pMUUYECKUE
YpaBHEHUs, HAXOUTh UX PEIICHHS C TOMOIIbI0 PABHOCUJIBHBIX MEPEX00B UIIM OCYLIECTBIISISI TPOBEPKY
KOpHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUYECKHE (bopmybl st npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUI,

CBOOOJIHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHITH HEOOXOIUMbIE
(bopMyJIBI IS peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIMPOBATh peallbHbIe CUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA I10 YCIOBHUIO 33/1a4M, WCCIIEAOBATh MOCTPOSHHBIE MOJETH C MCIOJIB30BAaHUEM ammapara
areOpsI.

DOyHKIUHN U TPa@UKH:

CBOOOJHO ONEpPHPOBATH MOHATHAMHE: (DYHKIHS, CIIOCOOBI 3aJaHus (QyHKIMH, B3aUMHO OOpaTHBIE
byHKIMK, KOMIO3UIMsS (QYyHKOHMHA, Tpapuk (YHKIUH, BBIIONHATH SIIEMEHTApHBIE IMpeoOpa3oBaHUs
rpaduKoB QyHKITH;

CBOOOJTHO OINEPHUPOBATH MOHSATHAMHU: OOJIACTH OMPENEIICHUS ¥ MHOXKECTBO 3HAYCHHH (YHKIIHH,
HYJTH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OTNIEpUPOBATh MOHATUSMH: YETHBIC W HEUETHBIC (PYHKIMH, TIEpUOIHUECKUe (YHKIINH,
MPOMEXKYTKH MOHOTOHHOCTH (DYHKIMHM, MakKCUMyMbl W MHHHUMYMBI (YHKIWH, HauOOJbIIee W
HaMMEHbIIIee 3HaYeHNnEe PYHKIUU Ha TIPOMEXYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: CTETICHHAS (PYHKIIUS C HATYpaJIbHBIM U IIEIIBIM TI0Ka3aTeNeM,
rpaduK CTeNeHHOH (YHKIMU ¢ HaTypaJIbHBIM M IIEJIBIM MTOKa3aTeNeM, TpaguK KOPHS N-0i CTENEHH Kak
(GbyHKIIMM 00paTHOM CTENEH! C HaTypalbHBIM MOKa3aTelleM;

OTIEpPHPOBATH MOHSTUSAMU: JIMHEHHAS, KBaIpaTUYHAS U IPOOHO-TMHEWHAss (PYHKIUH, BBITIOIHSTH
AIIEMEHTAPHOE MCCIIEIOBAHUE U TOCTPOSHHE UX TPa(UKOB;

CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: MTOKa3aTeNbHAs U JIorapudMudeckasi GyHKIINH, UX CBOMCTBA
Y TpaduKH, UCTIOIH30BATh MX rpa(UKH IS PEIICHUS] YPaBHEHUH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OINpE/eIeHUe
TPUTOHOMETPUUECKUX (DYHKIMN YHUCIOBOTO apryMeHTa;

UCMOJIb30BaTh Tpapuky QyHKIUHA U UCCIEI0BaHUS MPOLECCOB U 3aBUCUMOCTEH NPHU pPEIIEHUH
3aJa4d U3 Jpyrux y4eOHbIX MPEIMETOB U pealbHON )KU3HH, BBIpaXXaTh (HOpMyJIaMH 3aBUCUMOCTU MEXTY
BEIMYUHAMY;

Hayana MmaTeMaTH4ecKoro aHajan3a:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: apudMeTnyeckas M TIeoMeTpuYecKas IpOrpeccus,
O0EeCKOHEUHO YyObIBaloIllass TIeoMEeTpUYecKas IpOrpeccHsi, JUHEWHBIH M SKCIOHEHUUAIBHBIA pOCT,
(bopMya ClI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeaIbHbIX 337a4 PUKIAJHOIO XapaKTepa;

CBOOOJHO OIIEpPUPOBAThH HOHATUSMMU: IIOCJIEZIOBATENIHOCTD, CIOCOOBI 3aJjaHus
[I0CJIe/I0BATEIbHOCTEH, MOHOTOHHBIE M OIPAaHMYEHHBIE I10CIEI0BATEIbHOCTH, I[TOHMMAaTh OCHOBBI
3apOoXK/IEHUS] MAaTEMaTUYECKOI0 aHaJIN3a KaK aHanu3a 0ECKOHEUHO MaJlblX;

CBOOO/THO ONEPUPOBATH NOHATUSAMM: HEPEPbIBHbIC (PYHKLIMHU, TOUKU pa3pblBa rpaduka GyHKLINY,
aCUMNTOTHI rpaduka PyHKINH,

CBOOOJHO ONEpHpOBaTh MOHATHEM: (DYHKIMs, HEMpepbIBHAs Ha OTpe3Ke, NMPUMEHATh CBOWCTBA
HeNpepbIBHBIX (PYHKIUI U1 pelieHus 3a1ay;

CBOOOJHO OINEPUPOBATH MOHATUAMU: IepBasi U BTOpas MPOU3BOJHBbIE (PYHKLMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IIPOU3BENICHHSI, YACTHOT'O U KOMITO3UIIMU JBYX (YHKIUI, 3HATh
IIPOU3BO/IHBIE JIEMEHTAPHBIX (QYHKLUH;

UCIOJIb30BATh T€OMETPUUYECKUI U PU3UUECKUI CMBICT MPOU3BOJHOM /Il pelleH s 3a1au.

MHoxecTBa M JIOTHKA:

CBOOO/THO OIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy Ha/l MHOXKECTBAMHU;

UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i OMHUCAHHUsS pPEalbHBIX MPOIECCOB H
SIBJICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUuX y4eOHBIX MPEIMETOB;



CBOOOJHO OMEpUPOBATh MOHITUSIMH: OMPEACICHHE, TeopeMa, ypaBHEHHUE-CIEACTBUE, CBOMCTBO
MaTeMaTU4eCKOro 00BEKTa, T0Ka3aTeIbCTBO, PABHOCHIIHHBIC YPAaBHEHUS M HEPABEHCTBA.

K koHniy oOyuenust B 11 kiaacce oOyJaromuiics MOIyYUT CICIYIONINE MTPEIMETHBIC PE3YJIbTaThI
0 OTACNBHBIM TeMaM pabodell mporpaMMbl y4eOHOTO Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHaIn3ay:

Yucaa u BbIYHCICHUS:

CBOOOJ/IHO ONEPHUPOBATh MOHITHIMH: HATYypaJIbHOE U IIEJI0€ YHCIIO, MHOXKECTBA HATYpAIbHBIX U
LIETBIX YMCEJI, UCTOJB30BaTh NMpu3Haku aenumoctu uensix uucesn, HOJ nu HOK natypanbHbix ymcen
JUISL pEIIeHUs 3a7a4, IPUMEHSTh alroput™ EBkinaa;

CBOOO/IHO ONEpPUPOBATH IMOHSATHEM OCTAaTKa IO MOMIYJIO, 3alMChIBaTh HATypaJbHBIC YHCIA B
Pa3IMYHBIX MO3ULIMOHHBIX CUCTEMaX CUHCIICHHUS;

CBOOOJ/IHO ONEpPUPOBATH MOHSATHSAMHU: KOMIUIGKCHOE YHCIO M MHOXXECTBO KOMILJICKCHBIX YHCET,
MPEACTABIIATh KOMIUIEKCHBIE YHCIIa B alreOpanvyeckol M TPUTOHOMETPUYECKON (hopme, BBHITIOIHATH
apupMeTHUYECKUE ONepaIlii ¢ HUMHU U N300pa)kaTh Ha KOOPJIMHATHOMN TIIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: HUPpAIMOHAIBHBIC, TMMOKa3aTelbHbIE W JIOrapuPMUUYECKHE
HEpPABEHCTBA, HAXOJIUTh UX PELICHHS C TOMOIIBIO PABHOCHJIBHBIX MEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEH MpH PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJTHO  OMEPUPOBATH  TMOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IPHUMEHSTH
HEeoOXoAuMBIE (POPMYITBI SISl pEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATh TOHATHSAMHU: CHCTEMa W COBOKYITHOCTh YPAaBHEHHMH M HEPaBEHCTB,
PaBHOCUJIBHBIE CHUCTEMBI M CHUCTEMBI-CIEICTBUS, HAXOJIWUTh PEIIEHUS CHCTEMbI M COBOKYITHOCTEH
paInMoHAIBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTEIBHBIX U JOrapuhMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pemarb  paldOHAJIbHBIC,  WppalMOHAJIbHbIC,  MOKa3aTeJbHBIE, norapumuueckue U
TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA, COAEPKAIIUE MOTYJIM U TapaMEeTphI;

MPUMEHATHh T'paPUUYECKUE METONbI Il PEIICHUsS ypaBHEHUN M HEPABEHCTB, a TaKXKe 3aaad C
rapaMmeTpamus;

MOJICIUPOBATh PEaNbHBIC CHUTyaIllMd Ha SI3BIKE anreOpbl, COCTaBIATH BBIPAXCHHS, ypaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl MO YCJIOBUIO 3a/ladyd, MCCIEAOBaTh ITOCTPOEHHBIE MOJEIN C
HCIIOJIb30BAHUEM armapara ajareOpbl, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT.

DOYyHKUUM U TPAPUKH:

CTPOUTH IrpadUKH KOMIO3UIIMK (DYHKIMA C MTOMOIIIBIO AJIEMEHTAPHOT'O UCCIIEOBAaHUS U CBOWMCTB
KOMITO3HUITUH ABYX (DYHKIIHI;

CTPOUTH TEOMETPUUECKHE 00pa3bl YPaBHCHU U HEPABEHCTB HA KOOPAUHATHOM TIJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHH;

MPUMEHATHh PYHKIUU I MOJACTUPOBAHUS U HCCIIEIOBAaHUS pealbHBIX MPOIIECCOB.

Haugaja MmaTeMaTHYeCKOro aHAJIH3a:

MCIOJIb30BaTh MTPOU3BOHYIO JUTS HCCeI0BaHus (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HAUOOJbIIIEe U HAaUMEHbIIIee 3HaYeHHS (PYHKIMN HEPEPHIBHON Ha OTPE3KE;

WCIIO0JIb30BATh MPOU3BOJHYIO JII HAXO0XKJICHMSI HAWJIy4dllEero PEHIeHUs B MPUKIATHBIX, B TOM
YHUCJI€ COLMAJIbHO-3KOHOMHUUYECKHX, 3ajayax, Uil ONpPENeJeHUs CKOPOCTH M YCKOPEHHMs Ipolecca,
3aJJaHHOTO (POPMYIION M TpaPUKOM;

CBOOOJIHO OMEpUpOBaTh MOHATHAMH: IEpPBOOOpa3Has, OMpeAeNEHHBI WHTETpall, HaXOIUTh
MepBOOOpa3HbIE NIEMEHTAPHBIX (DYHKIIUHN U BBIYUCIATH HHTErpal o Gopmyne HeroTona-JIeitOnua;

HaXOJHTh IUIOMAAN MIOCKUX (GUTYP B 0OBEMBI TEN C TOMOIIBIO0 HHTETpala;

MMETh IIPEJCTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM Ha MpPUMEPE COCTABIICHUSA
g depeHInanbHbBIX YPaBHEHHI;

pemiath TpPUKIAIHBIE 33Jayd, B TOM YHCJIE COIMATBbHO-)KOHOMHYECKOTO U (U3UYECKOTO
XapakTepa, CpeICTBaMU MaTEMATUYECKOTI0 aHAJIN3A.
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HaumeHnoBaHue pa3aesioB U TeM NPOrPaMMBbl KonTpoubnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
MHOXeCTBO ACHCTBUTEIBHBIX YHcell. MHOTOUJICHEI. bubmmoreka [{OK
1 PanvonaneHble ypaBHEHMS U HepaBeHCTBA. CHCTEMBI 24 1 https://m.eds00.ru/1568aba3
JIMHEWHBIX YPaBHEHUN
9 Oyukuuu u rpaduku. CreneHHas QyHKIUS C LEIbIM 12 1 bubnuoreka [IOK
ITOKa3aTeJeM https://m.edso00.ru/1568aba3
Apudmerndeckunii KOpeHb N-0if CTENIECHHU. bubmuorexa [JOK
3 15 1 _
HppanmonaibHble ypaBHEHUS https://m.edso0.ru/1568aba3
[TokazarenpHas pyuknus. [TokazarenbHbie bubmuorexa [JOK
4 10 1 :
ypaBHEHUS https://m.eds00.ru/1568aba3
Jlorapudmuueckas ¢pynkuus. Jlorapudpmudeckue bubnuorexa [JOK
5 18 1 _
ypaBHEHUS https://m.eds00.ru/1568aba3
6 Tpuronomerpruyeckue BbIpaXKEHUS U ypaBHEHUS 22 1 bubmmorexa [IOK
P P P P https://m.edso00.ru/1568aba3
7 [TocnenoBaTeabHOCTH U IPOTPECCHH 10 1 http?/l;lr?;(;il.cri /Ii[50618<aba 3
bubmuoreka [JOK
8 H T 20 1
epephIBHEIC pyHKiiH. [poH3BoHas https://m.edso0o.ru/1568aba3
. bubnuoreka [JOK
9 [ToBTOpEeHUE, 06001IeHNE, CCTeMaTH3allks 3HAHUI 5 2 https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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11 KJIACC

(6a30BbIH 1 yTyOIeHHBIN YpoBHH)/ AKIIOHEpHOE 001mecTBo M3natenscTBo «IIpocBemenuey, 2021r.

YMK nox penakmueit [II.A.Anmumosa, FO.M.Komsiruna, Marematuka: anredpa u Hayajia MareMaTH4eckoro ananusa, reomerpus, 10-11 xmace

KoaunuyecTBo 4acoB

Ne DJIeKTPOHHBbIE
HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMbl Konrpoabnbie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThl padoTsbI
. . bubnuorexa [JOK
1 UccnenoBanue GyHKINMA ¢ TOMOIIBIO TPOU3BOIHON 22 1 https://m.edsoo.ru/fl1cdafd
bubmmoreka [{OK
2 HepsoobpasHast u uTerpan 12 1 https://m.edsoo.ru/f11c4afd
3 I'paduku TpuroHOoMeTprUeCKUX QYHKITHI. 14 1 bubnuoreka [IOK
TpuroHomeTpuueckrie HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
HppanunoHaiibHbie, NOKa3aTEIbHbBIE U bubmuorexa [JOK
4 24 1 :
nmorapuMuvecKue HepaBeHCTBA https://m.edsoo.ru/fl1c4afd
bu6mmoreka [IOK
> KomruieicHie dmcia 10 1 https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
0 Hatypabiibie 1 uexbie e 10 1 https://m.edsoo.ru/f11c4afd
7 CucTteMbl pallMOHAIIBHBIX, HPPALMOHATIBHBIX 12 1 bubnuoreka [JOK
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHHIMA https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
8 Sazadu ¢ napameTpam 16 1 https://m.edsoo.ru/f11c4afd
9 [ToBTOpEeHUE, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 16 2 http]ss:ll/;?njtlcj)s?ol?uhllollc:{4af 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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YYEBHO-METO/JIUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLUECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI IJ151 YYUEHUKA
MaremaTrka: anrebpa W Havajia MaTeMaTHUeCKOro aHaiu3a, reomerpus, 11 kmacc/

HI.A.Anmumos, FO.M.Konsirun, AknronepHoe oomectBo M3aarensctBo «IIpocBerenne»
METOANYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA

1) Maremaruka: anrebpa W Hadajga MaTeMaTHYeCKOro aHanusa, reomerpus, 11 xmacc/
[I.A.AnmumoB, FO.M.Komsarun, Akuuoneproe odmiectBo M3narensctBo «IIpocsemienue

2) AnrebGpa W Hauana MaTeMaTHUYeCKOTo aHaiu3a. MerToaumdeckue pexomenparuu. 10-11
kiaccsl - @enoposa H.E., Tkauesa M.B.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

1. Bubmuoreka IIOK https://m.edsoo.ru/

https://lecta.rosuchebnik.ru ~ O6pa3oBatenbHas  miarpopma  LECTA  —  oHnaiin
00pa30BaTeNbHBIN MPOEKT.

http://fipi.ru «®enepanbHbI HHCTUTYT MEIArOTHUSCKUX U3MEPEHHID»
http://school-collection.edu.ru Enunas komieknus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://www.math.ru Caiit nocssiieH MaTeMaTuke (M MaTeMaTHKaM).

https://resh.edu.ru/ Poccuiickas 3JeKTpOHHAS IIKOJA.

https://ege-study.ru EI'3-Cryaus

https://ege.sdamgia.ru Caam 'MA: Pemry ET'D

https://foxford.ru/ Omnnaiin-mkona ®oxchopa

N
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MNPUJIOKEHUE Nel
JeATeJIbHOCTD YYHMTEJIsI C y4eTOM padoueid MporpaMMbl BOCIIUTAHMS

- YCTaHaBIMBATh JIOBEPUTEIbHBIC OTHOUICHUS MEXK/y YUUTEIEM U 00yUYaIOIMIMMUCS, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPHUATHIO YYaITUMHCSA TPEOOBAaHHUH U IPOCHO YUHUTEINS.

- TpHBJEKaTh BHUMaHHE OOydYalOMMXCS K OOCYKIaeMoil Ha ypoke HWH(OpPMAalWH, aKTHBU3ALNH
[I03HABATEIbHON AEATEIbHOCTH O0YUYaOLIUXCS.

- IPUMEHATH Ha YPOKE UHTEPAKTUBHBIE (POPMBI pabOTHI C 00YYAIOUIUMHUCS: JUCKYCCHH, KOTOPBIE TAI0T
00y4aroImuMcs BO3SMOKHOCTb TPUOOPECTH ONBIT BeICHHUSI KOHCTPYKTHBHOTO JTHAJIOTA.

- OpraHu30BbLIBATbH HIC(l)CTBO MOTHUBUPOBAHHBIX 06yqa10mnxcsi Haa HWX  HCYCICBAOUIUMU,
OJHOKJIaCCHUKaMH, Jaronice 06yanOHII/IMC$I conuaJibHO 3HAYUMBIN OITBIT COTPyAHHNYCCTBA U B3aNMMHOM
IIOMOIIIH.

- pPCAIM30BBIBATh BOCHHUTATCIIBHBIC BOSMOXKXHOCTU B PA3JIMYHBIX BHJAAX ACATCIBHOCTHU 06yt{a}01111/1xca
CO CJIOBECHOM (3HAKOBOI) OCHOBOM: camocTosiTeNbHas padboTa ¢ y4eOHMKOM, paboTa C¢ Hay4yHO-
MOITYJIIPHOM JIUTEpATypoii, OTOOp M CpaBHEHHE MaTepralia 0 HECKOIBKIM HCTOYHHKAM.

- p€aAJIN30BbIBATb BOCIIMTATCIBHBIC BO3MOXHOCTHU B PA3JIMYHBIX BUAAX ACATCIBHOCTU, 06yan-OHII/IXC$I
CO CJIOBECHOMH (3HaKOBOI) OCHOBOM: cucTeMaTH3al|s yueOHOro Marepuala

- TPOEKTUPOBATh CHUTYallMd W COOBITHS, Pa3BUBAMOIINE SMOIMOHAIBHO-IICHHOCTHYIO chepy
o0ydJaromierocs.

- pa3BUBaTh y OOYyYalOMIMXCSl IMO3HABATEIBHYI0 aKTUBHOCTh, CaMOCTOSITEIBHOCTh, WHUIIMATHUBY,
TBOPYECKHE CITOCOOHOCTH.

- peajlu30BBIBaTHh HA YPOKaX MOTHUBHUPYIOIIMK TIOTCHIMAT IOMOpA, pa3psDKaTh HANPHKEHHYIO
00CTaHOBKY B KJIacce.

-OpraHu30BbIBATh UHIWBU/IyalIbHBIE U TPYNIOBbIE (POPMBI yueOHOMN AeITETbHOCTH;

-peaM30BBIBATh BOCIIUTATEIbHBIC BO3SMOXKHOCTH B PA3JIMYHBIX BUAX JCATEIHHOCTH 00YYArOIIUXCS CO
CJIIOBECHOM (3HAKOBOM) OCHOBOHM: camMoOCTosATelbHas paboTa ¢ y4deOHMKOM, paboTa C Hay4HO-
MOITYJIIPHOM JIUTEpaTypoi, OTOOp M CpaBHEHUE MaTepralia 10 HECKOJIBKIUM HCTOYHHKAM;

-IIPUMCHATH Ha YPOKC MHTCPAKTHBHBIC (1)OpMBI pa6OTLI C O6y‘IaIOH_II/IMI/IC${Z AUCKYCCHUHU, KOTOPBIC NAOT
O6y‘IaIOH_[I/IMC5I BO3MOXXHOCTbH HpI/IO6peCTI/I OIIBIT BEACHHUA KOHCTPYKTUBHOI'O AHUAJIOTa,

MPOEKTUPOBATh CHUTYallMd W COOBITHS, pa3BUBAIOIINE KYJIbTYpy HEpeXKUBAHUN U IEHHOCTHBIC
OpHUEHTAaINH peOeHKa;

-UHUOUUPOBATh W MNOAACPIKUBATL HCCIICOAOBATCILCKYIO ICATCIBHOCTD 06yqafonmxc51 B paMKax
peaimm3aniukn UMH HWHAUBUAYAJIBHBIX HW TPYIIIIOBBIX HCCICAOBATCIBCKUX IMPOCKTOB, YTO O4aCT
O6yLIaIOH_[I/IMC$I BO3MOXHOCTb HpI/IO6peCTI/I HaBBIK HY6HI/I‘{HOFO BBICTYIIICHUA IICPEA ay,HI/ITOpI/IeI\/'I,
APTYMCHTUPOBAHUA U OTCTABAHU A CBOEH TOYKH 3pCHUA.
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