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1. MNIOACHUTEJBHAA 3AITMCKA

PabGouas mnporpamma n3yeKTMBHOTO Kypca mno wmartematuke s 10-11 kimaccos
«MatemaThueckas ~ TrpaMOTHOCTB»  pa3paboraHa Ha  ocHOBe  DenepanbHOTO
TrOCYJapCTBEHHOT0 00pa30BaTEIBLHOTO CTaHAapTa CpPEeJAHEro oO0IIero o0pa3oBaHUs], C
y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMU, NPEABIBIIEMBIX K MaTEeMaTHUYECKOMY
o0pa3oBaHHI0, W TpaaulMil poccuiickoro obOpa3oBaHusd. Peanuzauus mDTporpamMmsl
o0ecreurBaeT OBIAJCHHE KIIOUEBBIMH KOMIIETECHIMSIMH, COCTABISIONIUMU OCHOBY IS
CaMOpa3BUTUS W  HEMPEPHIBHOTO 00pa3oBaHMsl, IIEJIOCTHOCTh OOLIEKYIbTYpPHOTO,
JMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHS JTMUYHOCTH YUAIIHXCSI.

HEJA U3YUEHUS DJIEKTUBHOI'O KYPCA «MATEMATHUYECKAS
I'PAMOTHOCTb»

Heau kypca «MaTemMaTH4ecKasi F[paMOTHOCTD>

e popMupoOBaHHeE MPeICTABJIECHNH 0 MaTEMaTHKE KaK YHUBEPCATIBLHOM SI3bIKE HAYKH,
CpEJICTBE MOJICITMPOBAHUS SBJICHUN U MTPOIIECCOB, 00 MJIESIX U METOJIaX MaTCMaTHKHY;

epa3BHTHE  JIOTMYCCKOTO  MBINUICHHUS, IPOCTPAHCTBEHHOTO  BOOOpPaKCHHS,
ANITOPUTMHUYECKON KYJIBTYPBI, KPUTHYHOCTH MBIIIUICHUS Ha YpOBHE, HCOOXOIUMOM JIJIst
oOydeHHMsI B BBICIIEH IIKOJE IO COOTBETCTBYIOIICH CHCIMAIBHOCTH, B Oyaymien
po¢eCCUOHATBPHON JCeSTEILHOCTH;

*OBJIQ/IeHHE MATEeMATHYECKUMH 3HAHUSIMM W YMEHUSIMM, HEOOXOJMMBIMU B
MOBCETHEBHOM KU3HU, JIJII MU3YyUYEHHUS IIKOJBHBIX €CTECTBEHHOHAYUHBIX IUCIUIUIMH Ha
0a30BOM ypOBHE, IS MOTy4YeHHs o0pa3oBaHus B 00JIaCTAX, HE TPEOYIONIUX yIIyOJICHHOM
MaTEMaTUYECKOM MOATOTOBKH;

* BOCIIMTAHUE CPEJCTBAMU MATEMaTUKH KYyJIbTYPhl JIMYHOCTU: OTHOIIEHHUS K
MaTEeMaTUKE KaK YacTH OOIIEeUYeI0BeUECKOM KyJIbTYPhl: 3HAKOMCTBO C UCTOPHEH pa3BUTHS
MaTEMaTUKH, SBOJIIOIMEH MaTeMaTUYeCKUX HICH, MOHMMAaHHS 3HAYUMOCTH MaTeMaTHKHU
TSt OOIIIECTBEHHOTO Tporpecca.

B pamkax yka3aHHBIX LeJIeld PelIA0TCs CJeaylue 3a1a4u:

* CO3/IaHME YCJIIOBU JIJISl 3HAUUTEIHLHOTO PACIIMPEHUS CIIEKTPA 3a7a4 MOCUIBHBIX IS
yYaIumxcs,

*CO3/IaHH€ B COBOKYIMHOCTHM C OCHOBHBIMHM pasleliaMy Kypca 0a3bl I pa3BUTHS
CIIOCOOHOCTEH yJaruxcs;

e IOMOIIb B OCO3HAHWU CTETMEHU CBOEr0 HWHTEpeca K TMPEAMETY U OIICHKE
BO3MOXHOCTH OBJIAJICHUS UM C TOYKU 3PEHHUS JATbHEUIIEH TIEPCTIEKTUBHI.

* HAYYUTh YYaIIUXCS pemiaTh anredpandeckue 3aaadud, 3a7adyd C TapaMeTpaMu;
palMoOHANIbHBIE ¥ HppAIlMOHANBHBIE alreOpandeckre ypaBHEHUS W HEPaBEHCTBA,
palMoOHANIbHBIE U MPPAIMOHANBHBIC AITeOpandecKue CUCTEMBI, BBITIONHATH JCHUCTBUS C
MHOTOWICHAMH.

MECTO JIEKTUBHOI'O KYPCA B YYEBHOM IIVIAHE

PaGouas mporpamma »snekTMBHOTO Kypca mo Marematruke s 10-11 xmaccom
«MarteMaTtrueckasi T[paMOTHOCTB» COCTaBIICHA Ha!



10 knacc: 34 yueOHbIX yaca 34 yueOHbIX Heaenu, 34 yaca B rof, u3 pacuera 1 dyaca B
HEJIEITIO.

11 xnacc: 34 yueOHbIx yaca 34 yueOHbIX Henenu, 34 4aca B roji, u3 pacyera 1 4ac B
HEJIETIIO.

2.COAEPKAHUE JJIEKTUBHOI'O KYPCA «MATEMATHUYECKASA
I'PAMOTHOCTDb»

10 KJIJACC

Pemenne ypaBHeHU i, HEPABEHCTB U UX cucTeM Yncyia 4 BBIYUCTCHUS

3amMeHa TEPEMEHHBIX, YCJIOBHBIE PABEHCTBA. PenieHne ypaBHEHUH BBICIINX
crenneneii. Cxema I'opHepa. Teopema be3y. PemieHue ypaBHEHMH M HEpPaBEHCTB,
COJZIEpIKaIllMX MEPEMEHHYIO O 3HAKOM MOAYJs. PemieHne nppanuoHaibHbIX YPaBHEHUM.
CumMeTpuYecKre U BO3BPATHBIE YPABHEHUS.

IIpeoOpa3oBanue ajqiredpanyecKux BbIPasKeHU I

[IpeoOGpa3zoBanue  BbIpaXkeHUM, coaepkamux  paaukanel.  [IpeoOpa3zoBanue
BBIPDAXKCHUHM, COAEP)KAIIMX CTEIEHH C pAlUOHAIBHBIM MOKa3zaTeneMm. KBaapaTHbIN
TPEXUJIEH.

PanunonanbHbIe ajiredpanyeckne ypaBHeHHs 1 HEPABEHCTBA

Brrunciienne mpou3BOAHBIX CIOXKHBIX (QYHKIUH. Perienue 3agady Ha HaXoXKJEHUE
HauOOJBIIET0 U HAMMEHBIIIETO 3HAYEHUS CIOKHBIX (DYHKITHIA.

3amanus ¢ mapaMeTrpamMu

Pemenue ypaBHeHUWH, HEpaBEHCTB, cojepxkamux napamerp. [paduueckue
UHTEepIIpeTaluuy. Pemenne cucreM ypaBHEHUN U HEPABEHCTB, COAEPIKAILNX ITapamMeTp.

11 KIIACC

Tpuronomerpuueckue pynkuuu (7 4acoB)

OO6nacth ompefeneHusi U MHOXECTBO 3HAUYECHUU TPUTOHOMETPUYECKUX (PYHKIUH.
YeTHOCTh, HEYETHOCTh, IEPUOAUYHOCTh TPUTOHOMETpHUeCKUX (yHKIUHA. CBONCTBa
bynkiuun y= cosx u ee rpaduk. CpoiictBa ¢yHKIMU y= sinX u ee rpadux. CpoiicTBa
byHkimu y = tgx u ee rpaduk. OOpaTHbIE TPUTOHOMETPUUECKHE (YHKITUH.

PenieHue TpMrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB

PelieHrie TPUrOHOMETPUUECKUX YPABHEHUN, HEPABEHCTB U X CUCTEM, COAEP KAIINX
MEPEMEHHYIO MOJI 3HaKOM Monyis. CBelleHUE pelIeHUs UPPAMOHATBHOTO YpaBHEHUS K
PEUIEHUIO TPUTOHOMETPUYECKOTO YPABHEHUS.

Pelienrie TpPUTOHOMETPUYECKUX YPaBHEHUHM M UX CHUCTEM, C MPUMEHEHUEM
KOMOWHUPOBAHHBIX M HECTAH/IAPTHBIX METO/IOB.

IpouszBoanas. [IpumMeHeHne NPOU3BOAHOM K PeLICHUIO 32124

Onpenenenne mnpomsBoaHou. IIpaBuna muddepennmpoBanus. [IpousBomnbIe
HEKOTOPBIX  JJIEMEHTAPHBIX  (PyHKIMNA. ['€OMETpHYeCKHi CMBICI  MPOW3BOHOM.
Bospactanne wu yObiBanwe QyHkmuu. Oxctpemymbl GyHKiuuA. HaunbGomnbiee wu
HauMmeHbliee 3HaueHus ¢GyHkuuu. Iloctpoenue rpadukoB ¢yHKuuidl. Beraucinenue



MIPOU3BOJHBIX CIOXHBIX (PyHKIMI. PenieHue 3amay Ha HaxoXKIEHUE HAWOOJIBLIErO H
HAaMMEHBLIETr0 3HAYE€HUS CIIOKHBIX PYHKIUH.

3ajanus ¢ napamerpamMu

Pemienne  ypaBHEHM, HEpaBEHCTB, cojaepkammx mnapametrp. ['paduyeckue
MHTEpIpeTaluy. Pelienue cucTteM ypaBHEHUN U HEPABEHCTB, COAECPKALIUX [IapaMeTp.

3.IIJIAHUPYEMBIE PE3YJIbTATDBI

OcBoeHHEe DJIGKTUBHOTO Kypca «MareMmarndeckass TpPaMOTHOCTBY»  JOJIKHO
obecrnieunBaTh JOCTH)KCHHUE Ha YPOBHE CpEAHEro oOIero oOpa3oBaHMs CIIEIYIOMIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUHOCTHBLIE PE3YJIBTATHI

JInuHOCTHBIE ~ pe3yibTaThl ~ OCBOGHHS  NPOrpaMMbl  3JEKTHBHOTO  Kypca
«MatemaTruueckasi TpaMOTHOCTh» XapaKTEPU3YIOTCS:

I'pa:xknanckoe BocnuTanmue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKONW TO3UIMK ydYallerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO WICHA POCCHMCKOro OOIIECTBa, MPEICTABICHUEM O MaTeMaTHYEeCKUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP TPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aWMOJICHCTBOBATh C COLUAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHUICKON TpaKAaHCKONM WACHTUYHOCTH, YBAXKEHHS K
OPOLIJIOMY M HACTOSAIIEMY POCCHMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K
NOCTHKEHUSIM POCCUMCKAX MAaTeMaTUKOB W POCCUHCKOM MaTEMAaTHYECKON IIKOIBI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHU B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMHUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM POCCHUUCKOrO Hapoaa; chHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOIO IIOBEIEHMS, CBA3AHHOIO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTUKEHHM HAayKM WM JEATEIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYHBOTO OYIyIIETO.

JcTeTHYeCcKOe BOCIMTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAas HSCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PACCYXKICHHI; BOCTPUUMYUBOCTHIO K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO yYMEHHS MPUMEHATh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3JI0pOBOr0 M 0O€30MmacHOro o0pasza >KM3HM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO  (3I0POBOE MHUTaHUE, COAJAHCUPOBAHHBINM pEXKUM 3aHATUA U OTHbIXa,
peryisipHas (pu3nvecKas aKTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX
CIIOPTUBHO-03J0POBUTEIILHON JI€SITEIbHOCTBIO.

TpynoBoe BocniuTaHUE:

FOTOBHOCTBIO K TpPYlYy, OCO3HAaHUEM IEHHOCTU TPYJOJIO0Us; HHTEPECOM K
pasznuuHbIM chepaM MpodhecCUOHATBHON A TEIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€



MPUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP Oynymied mnpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTU4eCcKOMy OOpa30BaHUIO U CaMOOOpPa30BAaHUIO HA MPOTSIKEHUU BCEH KU3HH;
TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUYECKUX 3a7a4 MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH.

IK0J0rHYecCKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO AKOJIOTMYECKON KYJIBTYPhI, IOHUMAHUEM BIIUSHUS COIUATBHO-
PKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COIMATILHOM CpeJibl, OCOZHAHUEM
I00aJbHOTO  XapaKTepa HSKOJIOTMYECKUX MpoOJeM; OpHUEHTalMell Ha NpUMEHEHUE
MaTeMaTHUYEeCKUX 3HAHUM IS pelieHus] 3ajJad B 00JIaCTHM OKPYXKAIOIIEH Cpelbl,
MJIAHUPOBAHUS TOCTYIIKOB W OIEHKM WX BO3MOXKHBIX TOCIEICTBUI sl OKpY’KaroIien
Cpepbl.

IleHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTHUKHU, MIOHUMaHUEM MaTeMaTHYECKOW HAyKU Kak
chepbl YeIOBEUECKOW NESITEILHOCTH, ITANOB €€ Pa3BUTHS M 3HAUYUMOCTH JIJII Pa3BUTHUS
IIMBUWJIN3AIIMN;, OBJIAJICHUEM S3BIKOM MaTEMAaTHKA W MaTeMaTUUYeCKOW KYyJIbTYypOH Kak
CpPEJCTBOM  TIO3HAHUS ~ MHpPA; TOTOBHOCTBIO  OCYIIECTBIATH  MPOEKTHYID U
UCCJIEIOBATEILCKYIO ICATEIbHOCTh UHIUBUIYABHO U B TPYIIIE.

METAIIPEMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble  pe3yJbTaThl OCBOCHHS IPOTPAMMBI  AJIEKTUBHOTO  Kypca
«MaTremaTuueckas TpPaMOTHOCTB)» XapaKTEPU3YIOTCS OBJIAJCHHEM YHHUBEpPCATbHBIMHU
MO3HABATEJBLHBIMU JICHCTBUSIMH, YHUBEPCAIBHBIMAU KOMMYHHUKATUBHBIMHU JICHCTBUSAMU,
YHUBEPCAIbHBIMU PETYJIATUBHBIMU JECUCTBUSIMHU.

1) VHuBepcalbHbIC TNO3HABaTeJbHbIE [CHCTBHUSA, oOecreYrBarOT (HOPMUPOBAHUE
0a30BBIX KOTHUTHUBHBIX TIPOILIECCOB  ydamuxcs (OCBOGHHE METOJOB TO3HAHMS
OKpYKaIOIIEro MUpa; NPUMEHEHUE JIOTUUYECKUX, MCCIEIOBATEILCKUX OIEpalui, yMEHUI
paboTaTh ¢ HHOOPMALIUEH ).

ba3oBble Jornyeckue aeMcTBUsI:

*BBIABIATh W  XAPAKTEPU30BATh CYIICCTBEHHBIE MPU3HAKKM MATEMaTHYECKUX
00OBEKTOB, TOHATHH, OTHOIICHHH MEXTYy IOHATUAMH; (HOPMYIHPOBATH OIPEACICHUS
MOHSATHM, YCTaHABIMBAThH CYIICCTBEHHBIM IPU3HAK KIAaCCU(HUKAIIUM, OCHOBAHHS JJIS
0000ITIEHUS U CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

* BOCTIPHHUMATh, (hOPMYJIMPOBATh U MPEOOPa30BBIBATh CYXKICHUS: YTBEPAUTEIbHBIC
1 OTpHIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

* BBISIBIIATh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IMPOTUBOPEYHUS B
dakTax, TaHHBIX, HAOTIOCHUSAX U YTBEPXKICHUSAX; MPEAIaraTb KPUTSPHUH JIJIST BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

* JIEJIaTh BBIBOJBI C UCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;



* IPOBOJIUTH CaMOCTOSITENIBHO JOKAa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKICHUUN
(mpsiMble ¥ OT MPOTHBHOTO), BBICTPAWBAaTh APryMEHTALMIO, MPUBOAUTH NPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIBI;

* BBIOMpaTh CHOCO0 perieHus: yuyeOHOU 3anauu (CpaBHUBATh HECKOJIbKO BAPUAHTOB
perieHus, BbIOMpaTh HaumboJsiee MOAXOASIIMM C y4ETOM CaMOCTOSATEIbHO BBIIEIECHHBIX
KPUTEPHEB).

Bba3oBble ucciienoBare/ibcKue AeiicTBUSA:

* ICTIOJIB30BAaTh  BOMPOCHI KaK  HMCCJEAO0BATEIbCKUM HWHCTPYMEHT IO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIKE NPOTUBOpEUHe, MpodieMy, yCTaHABIMBATh
MCKOMOE U JIaHHO€, (OpMHUPOBATh TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

* IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEJOBaHUE TI0
YCTAHOBJIEHUIO  OCOOEHHOCTEM  MaTeMaTW4yecKoro oObeKTa, sBJIEHHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOLECCAMU;

® CAMOCTOSITENIBHO ~ (popMynupoBaTh OOOOIIEHHST U BBIBOABI 1O pe3yJibTaTaM
NPOBEIEHHOTO HAOIOEHUS, HCCIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTH IOIYYEHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHHUIA;

* IPOTHO3UPOBATh BO3MOXHOE  pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
NPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

* BBIABIIATH JIePUIMTHI MHGOPMALIMH, TAHHBIX, HEOOXOUMBIX JIJIi OTBETa HAa BOIPOC
U JUIS peLIeHMs 3a/1a4H;

* BbIOMpATh HMH(OpPMAIMIO M3 MCTOUYHHUKOB pAa3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTU3UPOBAaTh U HHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BUAOB U (opM
IpEACTaBICHHUS;

* CTPYKTYpHUpOBaThb HH(OpPMALMIO, MPEACTaBIATh €€ B pas3IuyHbIX (opmax,
WJUTFOCTPUPOBATH TPpapUUICCKH;

* OIICHUBATh HAAEKHOCTh MH(POpPMALMU IO CAMOCTOSITENIBHO C(HOPMYIHPOBAHHBIM

KPUTCPHSIM.
2) YHuBepcaIbHbIC KOMMYHHUKATHBHbIE JeHCTBHS, 00ecreunBaroT
c(hOpPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB YUaIlIUXCS.
Oo0menue:

* BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBUSMU H
[EeIsIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEILICHHs 3aJadyd, KOMMEHTHUPOBATh
MOJy4YEHHBIN pe3yJIbTarT;

*B XOJIe OOCYXIEHHs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpoOIeMBbl, perraeMoi 3aJadyu, BBICKA3bIBATh WJICH, HAIECICHHBIC HA TOUCK PEHICHUS;
COMNOCTABJISITh CBOM CYXJEHHS C CYXACHUSIMH JPYIrUX YYaCTHHUKOB JIMAJIOra,
OOHapy>XMBaTh Pa3IMUde W CXOACTBO TO3HWIIMK; B KOPPEKTHOU (Gopme (GopMymHpoBaTh
pa3Horjacus, CBOM BO3paKeHUs,;

® IPE/ICTABIISITh PE3YJbTAaThl PEIICHUS 3aJlauyd, HSKCIEPUMEHTa, WCCIEI0BaHUS,
MIPOEKTA; CAMOCTOSITEILHO BHIOMPATh (pOpMAT BBICTYILJICHUS C YUETOM 3a/1a4 MPEe3eHTAIMU
1 0COOCHHOCTEN ayIUTOPUH.



CorpyanuyectBo:

* IOHMUMATh U MUCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHANBUAYAIbHON pabOThI
NIpU pEIICHUN y4eOHBIX 3a7a4; MPUHUMATh IIeJTb COBMECTHOM JEATeIbHOCTH, TUIAHUPOBAThH
OpraHu3alll0 COBMECTHOW paboThl, pacupeneisTh BUAbl padoOT, IO0rOBapUBaTHCA,
o0CcyXaaTh MPOIIECC U Pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

*y4acTBOBaTh B TIpynmnoBbIX ¢opmax padoTel (0OCykaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMIOIHATH CBOIO YacTh PaOOTHl U KOOPAHMHHUPOBATH CBOM
JACUCTBUA C JPYTMMHU YICHAMHU KOMAaH[IbI, OIICHHBAaTh KA4€CTBO CBOETO BKJIAJa B OOIIHIA
OPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM y4aCTHUKAMHU B3aUMOCHCTBHUSI.

3) VYHuBepcaibHbIC PeryJISITHBHBbIE JICHCTBHs, o00ecrneunBaT (HOPMHUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:

COCTaBIIATH TUIaH, AJITOPUTM PELICHUS 3aJlauM, BEIOUpATh CIIOCOO pelIeHus ¢ y4ETOM
UMEIOIINXCS  PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh |
KOPPEKTUPOBATh BAPHAHTHI PEIICHU C Y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb:

*BIIQJICTh HABBIKAMHU II03HABATEIHHOW DPEQIIEKCHH KaK OCO3HAHHS COBEPIIACMBIX
JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, WX PE3ylIbTaToOB; BIAJAETh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3ylibTaTa penieHUuss MaTeMaTH4YeCKON
3aJ1auuy;

* IPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIpM pELICHUH 3a/auH,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalIeHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEIM U YCIOBUAM, OOBSICHITH NPUYHUHBI
JTOCTH)KEHUS WM HEOCTHXKEHUS! PE3yJIbTaTOB JNEATEIbHOCTH, HAXOJUTh OLIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoeHue ANEKTUBHOTO Kypca «Maremaruueckas TpaMOTHOCTB» JTOJKHO 00€CTeunBaTh

JOCTHXKEHHUE CIEAYIONUX MPEeIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB:

YpaBHeHUs] M1 HEPABEHCTBA

CBOOOMHO oOMEpUPOBaTh MOHSATHUSMU: YypPaBHEHHE, HEPABEHCTBO; PaBHOCHUIIBbHBIE
YPaBHEHUs U HEPABEHCTBA;, YPABHEHUE, SBIIAIOLIEECS CIEACTBUEM APYroro ypaBHEHMS,
ypaBHEHUSI, paBHOCUIIbHBIE HA MHOXKECTBE; PABHOCWIIHHBIC MPe0o0pa30BaHus YpaBHEHU;

pelmarb pasHble BHJBI YPABHEHUW W HEPABEHCTB M HMX CUCTEM, B TOM YHCIIE
HEKOTOpPbIE YpaBHEHHMS TPEThel U UYETBEPTOM CTemeHel, IpOoOHO-pallMOHANIbHBIE W
MpPalVOHAJIbHBIC;

OBJIAJETh OCHOBHBIMU TUTIAMU MIOKA3aTENIbHBIX, JorapupmMuyecKux,
MPPALHOHAIBHBIX, CTEIICHHBIX YPAaBHEHUW W HEPABEHCTB U CTAHAAPTHBIMU METOJAMM KX
pELICHUI Y MPUMEHATHh UX IIPU PELIEHUU 33/1a4;

MIPUMEHSATH TEOpEMY be3y K peleHn0 ypaBHEHU;



MPUMEHATh TeopeMy Buera /s pemeHns HeKOTOPBIX YpPaBHEHUH CTETICHH BHIIIIC
BTOpOM;

MOHUMATh CMBICT TEOPEM O PaBHOCWIBHBIX W HEPABHOCHWIBHBIX MPEoOpa30BaHUIX
YpaBHEHUI ¥ YMETh UX JIOKA3bIBATh;

BJIAJICTh METOJaMU PEIICHUS YPaBHEHUH, HEPABCHCTB M KX CUCTEM, YMETh BBIOUPATh
METOJ1 pelIeHus] 1 000CHOBBIBATh CBOM BHIOOD;

MCTIOJ30BaTh METO MHTEPBAJIOB JJISl PEIICHUS] HEPABEHCTB, B TOM YHUCIE TPOOHO-
paIMOHAJILHBIX M BKITIOYAIONTUX B CEOSI HPPAIlMOHAIILHBIC BBIPAKCHUS,

pemaTth anredpandeckre ypaBHEHUS U HEPABEHCTBA U MX CUCTEMEBI C ITapaMeTpaMu
anredpandeckuM U rpa)Ud4eCKUM METOIaMU;

BJIaJIETh Pa3HBIMHU METO/IaMH JI0Ka3aTeJICTBA HEPABEHCTB;

peliaTh ypaBHEHUS B LIEJIBIX YHCIIAX;

n300pakaTh Ha MJIOCKOCTH MHOJKECTBA, 33JlaBaeMble YPaBHCHHUSIMH, HEPaBEHCTBAMU
U UX CUCTEMaMHU;

CBOOOJIHO UCTIOIH30BaTh TOXKACCTBEHHBIE TIPEOOpaA30BaHUS MIPH PEIICHUN YPaBHCHUM
U CUCTEM YpaBHCHUI;

B nosceounesnoii sorcuznu u npu uzyuenuu Opyeux npeomemos:

COCTaBIIATh W pellaTh YPaBHCHHMS, HEPABEHCTBA, MX CHCTEMBI IPU PEIICHUY 3a1a4 U3
JAPYTHX Y4eOHBIX MPEAMETOB;

BBITIOJHATH OIICGHKY TIPaBAOINOAOOUS pEe3yJbTaTOB, ITOJYYaeMbIX IPU PEHICHUN
pa3IUYHBIX YpPaBHEHMI, HEPABEHCTB M HMX CHUCTEM, MpPH PEIIEHWU 3ajad U3 JIPYyTrux
y4eOHBIX TPEIMETOB;

COCTaBIIATh W pellaTh YpaBHEHHUS M HEPABEHCTBA C MapaMeTpaMu MpPHU PElIeHUU
3a/1a4y U3 JpYrux y4eOHBIX MPEAMETOB;

COCTaBIIAITh YpaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, OMHUCHIBAIOIINE PEATbHYIO
CUTYaIIUIO WIH MPUKIATHYIO 3a]1a4y, HHTEPIPETUPOBATH MOJYYCHHbBIE PE3YIIbTATHI;

UCIIONB30BaTh MPOTPAMMHBIE CpEACTBA TMPH PEIICHUU OTHCIBbHBIX  KJIaCCOB
YpPaBHEHUN U HEPABEHCTB.

DYyHKIUA

Bnagets MNOHATHSMHU: 3aBUCUMOCTb BEIWYUH, (QYHKIUS, apryMEHT M 3HAYCHHE
byHKIIMK, 00JacTh OMNpEACNCHUS W MHOXECTBO 3HaueHUW (QyHKIMH, Tpadux
3aBUCUMOCTH, Tpaduk GyHKIUU, HYTW QYHKIUHA, TPOMEKYTKHA 3HAKOTOCTOSHCTBA,
BO3pacTaHMWE Ha YHUCJIOBOM TMPOMEXYTKE, YOBIBAHHE HA YHCIOBOM IPOMEKYTKE,
HauOoJbIlleE W HAWMEHbIIee 3HAYeHUS (PYHKIMU HA YHCIOBOM IPOMEXKYTKE,
nepuoandeckas GyHKIUA, Mepruoa, 4éTHas U Heu€THas (YHKIUU; YMETh MPUMEHSTh 3TU
MOHATHS TIPH PEIICHUH 337124,

BIIAJICTh TOHSATHEM: CTETICHHAs (PYHKIUS; CTPOUTH €€ rpaduk M yMeTh MPUMEHSTh
CBOMCTBA CTENIEHHOW (DYHKITMYU TIpH PEIICHUU 3a]1a4;

BIIAJICTh MOHATUSAMHU: TIOKa3aTeabHast (QYHKIHS, SKCIIOHEHTA; CTPOUTh UX rpaduKu H
YMETh IPUMEHSITh CBOMCTBA TTOKA3aTeNbHON (DYHKIIUU TIPHU PEIICHUH 3a]1a4;

BIAJCTh TOHATHEM: JorapupmMmuueckass (yHKIHs; CTpoUTh €€ Tpaduk U ymeTh
MIPUMEHSTH CBOMCTBA JOTapU(PMUISCKON QYHKIIUN TTPHU PEIICHNH 3a]1a4;



BJIAJICTh MOHATHEM: TPUTOHOMETPUUYECKUE (PYHKIMHU; CTPOUTH UX TpaduKh U yMEThb
MPUMEHATH CBOMCTBA TPUTOHOMETPHUECKUX (PYHKIIUI NP pEIICHUN 3a]1ad;

BJAJIeTh TOHATHEM: OOpaTHas (YHKIUS; MPUMEHSTH STO TMOHSATHE TPU PEIICHUU
3ajad4;

INPUMEHATh MPU PEIICHUH 3a7a4y CBOMCTBAa (DYHKUMI: YETHOCTH, MEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

MPUMEHSTH PU PELIEHUU 334 MpeoOpa3oBaHus rpa@uKoB GyHKIUH;

BIAJCTh TMOHATHSAMHU: YHUCJIOBBIE IOCJIEAOBATEIBLHOCTH, apudmeTHyeckas u
reoMeTpuiecKasl Iporpeccuy;

NPUMEHSATh TPH PEIICHWH 3a]a4 CBOHCTBA M TPHU3HAKA apUPMETHUYECKOH U
r€OMETPUUYECKOM IPOrPECCHI;

B noeceonesroii orcusnu u npu uzyyeruu opy2ux y4eonsvix npeomemos:

onpeneNnsaTh Mo rpadukaM M HUCIHOJb30BAaTh JJisl PEHICHHs NPUKIAIHBIX 3aaad
CBOICTBA peajbHBIX MPOLECCOB U 3aBUCUMOCTEN (HaMOONbIINE U HAUMEHbIIINE 3HAYEHUS,
NPOMEXKYTKHA BO3pAacTaHUs W yOBIBaHHS, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACHMIITOTHI,
TOUYKH Teperuda, nepuoj 1 T. 1.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
NPaKTUYECKON CUTYAIIHH;

OTpEENATh MO rpaguKaM MPOCTEHIINE XapaKTEPUCTUKU MEPUOIUUYECKUX MPOIECCOB
B OMOJIOTHUH, YKOHOMHKE, MY3bIKE, PAJIUOCBS3H U T. 1. (aMIUIUTYAQ, IEPUOA U T. I1.).

TexcroBble 3a1a4u

PemmaTth pazHble 3a/1a4u MOBBIIIICHHON TPYAHOCTH;

aHANIM3UPOBATh YCIIOBUE 3aJ]a4M, BHIOMpATh ONTUMAIbHBIA METOJl PEIIECHUs 3aayH,
paccMmaTpuBasi pa3IMuHbIE METO/IBI;

CTPOUTH MOJIENb PEILICHUS 3a/Jayud, MPOBOAUTH OKA3aTENbHBIE PACCYXKACHUS MpU
pEIICHUH 3a1a4H;

pemare 3ajadd, TpeOyromue mnepedopa BapHaHTOB, MPOBEPKH YCIOBHM, BhIOOpa
ONTUMAJILHOTO PE3yJIbTATA;

aHAM3UPOBATh M MHTEPIPETHUPOBATH MOITYYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS
3a/iauu, BEIOUpATh PEIIeHNsI, HE TPOTUBOPEYAINE KOHTEKCTY;

NEPEBOIUTD MPH PEIICHUH 3a/1a4d UH(POpMAIUIO U3 OJTHON (HhOPMBI 3aITUCH B JPYTYIO,
UCIIOJIb3YS PY HEOOXOAMMOCTH CXEMBI, TAOHIIBI, TpaUKH, THATPAMMBI.

B nosceonesnoii srcuznu u npu uzyuenuu opyeux npeomemos:

pelaTh NpakTUYECKUE 3a4auu U 3a/1a4i U3 IPYTUX MPeIMETOB.

3aga4u ¢ reoMeTPHYECKUM COJAEpPKaHUEeM

-COCTaBJISITh C MCIOJIB30BAHUEM CBOMCTB I'€OMETpPUYECKUX (DUTYyp MaTeMaTH4YECKue
MOJIETIH AJIsl pelICHUs 3aa4 MPaKTHUECKOT0 XapakTepa U 3aJa4 U3 CMEXHBIX JUCLUIIINH,
MCCIIEIOBATh MOJIyY€HHbIE MOCIN U HHTEPIPETUPOBATH PE3YyIbTAT

-BrnageTs mOHATHSIMH BEKTOPBI U MX KOOPAMHATHI; YMETh BBIMIOJIHATH OMEpaIy HaJ
BEKTOpaMu,

-HCII0JIb30BaTh CKAISIPHOE IPOM3BE/IEHNE BEKTOPOB MPH PEIICHUH 33/1a4;

-IPUMEHSTh ypaBHEHHE IUIOCKOCTH, (OPMYNy pACcCTOSHUS MEXIy TOYKaMH,
ypaBHeHUE cdepbl Ipy PEeIIeHUH 3a/1a4.



4 TEMATUYECKOE INTAHUPOBAHHUE
10 KJIJACC

Ne
n/n

HaumenoBanmue pasaena
(Tembl) Kypca

KoauuecTBoO
9ac0B

OcHoBHOE CoAcpiKaHue

OcHOBHBIE BH/bI 1¢ATECJIBbHOCTH
yqammxcst

1.

Pemrenne ypaBueHui,
HEPABEHCTB U UX CUCTEM

11

3aMeHa nepeMeHHbIX, YCIOBHBIE PABEHCTBA.
Pemrennie ypaBHEHUH BBICIINX CTEICHEN.
Cxema ['opuepa. Teopema be3y. Penienune
YpaBHEHHI U HEPABEHCTB, COEPIKALUX
IIEPEMEHHYIO 10J] 3HaKOM Moayis. Pemenne
UppalMOHAJIbHBIX YPaBHEHUM.
CuMMeTpuiecKre U BO3BpAaTHbIC YPaBHEHMSL.

Hcnosb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN ammapar s
OMUCAHMS XO/a PEIICHUS
MaTeMaTHYECKUX 3a7a4, a TAKKe
peabHBIX MPOLECCOB U ABJICHUM, TPU
pelIeHuN 3a/1a4 U3 APYyTUX yIeOHBIX
MPEIMETOB.

OnepupoBaTh NOHATHAMMU:
palroHaIbHOE YUCIIO,
JICUCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAs! APOOb, NECATUUHAS
Jpo0Ob, MPOLICHTHI.

BoinosHATh apupmMeTnyeckue
OIEepalyy C paliOHAIbHBIMU U
JIEUCTBUTEIIbHBIMU YHCIIAMU;
npUOIMKEHHBIE BEIYMCIICHUS,
HCIIOJIb3YS IIPABUJIA OKPYTJICHUS.
JenaTb NPUKUAKY U OLEHKY
pe3yJIbTaTa BIYUCICHUMN.

[IpeobpazoBanue
areOpanvdecKux BHIPAKCHUH

12

[IpeoOpazoBaHue BbIpaX)eHHH, COAepIKAIINX
paauKanbl.

[IpeoOpazoBaHue BBIpaXKEHUI, COAECPKAIIUX
CTEIIEHU C PAlMOHAJIBHBIM ITOKA3aTEeJIEM.
KBanpartsslii TpexuJieH.

OnepupoBath NOHATHAMH:
TOXJIECTBO, YPABHEHUE, HEPABEHCTBO;
LIEJI0€ U PAllMOHAJILHOE YPaBHEHNE,
HEPaBEHCTBO.

BbinosHATH Npeodpa3oBaHus
LIEJIBIX U PAlMOHAJIBHBIX BBIPAKCHUM.
PemiaTbe OCHOBHBIE THIIBI LIEJIBIX
UPPALMOHAJIBHBIX YPABHEHUH U
HEPaBEHCTB.

IIpumMeHATH palMOHAJIbHBIE
YPAaBHEHHUsI U HEPABEHCTBA IS




pELICHUsT MaTeMaTUYECKUX 3a/1a4d U
3a]a4 U3 pa3Iu4HbIX 00JacTell HAyKu
Y peaJbHOU KM3HU

PammmonaabHbIe
anrebpanyeckrue ypaBHEHUS
Y HEPaBEHCTBA

Breraucnenue MPON3BOJAHBIX CJIOKHBIX

dbynkumii. Perenue 3amay Ha HaXOXKICHUE

HaAuOOIbBIIIETO W HAUMEHBIIIETO
3HAYEHUS CIIOXKHBIX (YHKITUH.

OnepupoBaTh NOHATHAMM:
byHKIMsA, cCIOCOObI 3aJaHUS
GbyHKIMY, B3aUMHO OOpaTHbIE
byHK1IMHU, 001acTh ONpeaeaeHUs U
MHO>KECTBO 3HaYeHUM (QyHKINUH,
rpaduk QyHKIMH; YETHOCTD U
HEYETHOCTh (PYHKUMU, HYJTU
GYHKIUH, TPOMEKYTKU
3HAKOIMOCTOSTHCTBA.

BeimonHaTs npeodpa3oBaHus
CTEMeHEeH C IeJIbIM MOKa3aTeJIeM.
Hcrnonp30BaTh CTaHJAPTHYIO
(bopMy 3anucu AeHCTBUTEIBHOTO
quCIIa.

DopMyJIHPOBATH

1 WWUTIOCTPUPOBATH IpaduecKu
CBOMCTBA CTETICHHOW ()yHKIIUH.

3ananus ¢ mapaMmeTpamu

Pemienune ypaBHeHUI, HEPABEHCTB,
conepxkamux mapametp. ['padpuueckue
uHTepnperanuu. Pemenue cucrem
YPaBHEHUI U HEPABEHCTB, COAEPKAILIUX
napamerp.

Boipaxats popmyaamu
3aBUCUMOCTHU MEXKy BEIMYUHAMHU.
HUcnoab3oBaTh HU(PPOBHIE pecypCchl
JUTSL TIOCTPOEHUs TpaduKoB QyHKIIUU
Y U3YUYECHUS UX CBOWCTB

OBIIEE KOJIMYECTBO
YACOB IIO TTPOT'PAMME

34




11 KJACC

Ne HaumenoBanue pasgena | KoauvecTBo OcHoBHoOe conep:kanmne OcHoBHbIE BU/BI 1eSITeIbHOCTH
n/n (Tembl) Kypca 4acoB Y4YaluXxcst
1. | Tpuronomerpuueckue 7 O6nacTp onpeaeneHns U MHOKECTBO ®opmy/IMpPOBaTH,
byHKIMH 3HAYEHUN TPUTOHOMETPUUYECKUX (HYHKIIHM. 3alMCbIBATH B
YeTHOCTh, HEUETHOCTD, IEPUOIUYHOCTD CHUMBOJIHYECKOH popMe
TpUroHOMeTpuueckux pyHkumii. CBoiicTBa | U WJLUIIOCTPUPOBATH NPUMePaMu
byHKIMU y= cosx U ee rpaduk. CoiicTBa CBOMCTBA KOPHA N-O1 CTENEHMU.
¢byHkuu y= sinx u ee rpaguk. CoiicTBa BoinosHATH peoOpa3zoBaHus
byHkuu y = tgx u ee rpapuk. ObparHble VUPPALMOHAIBHBIX BBIPAXKECHU.
TPUTOHOMETPUYECKUE PYHKIUU. PemiaTts OCHOBHBIE THUIIBI
UppalMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.
IIpuMeHsThH 1J151 pelieHust
Pa3JIMYHBIX 32124
VPpalMOHAJIBHBIE YPABHEHUS U
HEPABEHCTBA.
Crpontsb, UyuTaTh rpaduK KOpHS N-
OU CTEIICHHU.
HUcnoab3oBaTh U poBbIe pecypesbl
JUTSL IOCTpOeHUS TpaduKoB (HyHKITHI
Y U3YYEHHUsI UX CBOMCTB.

2. | Pemennue 10 Pemenue TpuroHoMeTpuueckux ypaBHeHu, | OnepupoBaTh NOHATHAMM: CUHYC,
TPUTOHOMETPUUYECKUX HEPABEHCTB U X CUCTEM, COAECPKAIINX KOCUHYC Y TAaHT'€HC IIPOU3BOJIBHOIO
YpaBHEHUI U HEPABEHCTB NIEPEMEHHYIO 101 3HAKOM MOJYJIS. yria. Ucnosib30BaTh 3alIUCH

CBeneHue peleHns HppalioHaIbHOIO IPOU3BOJILHOTO YIJIa uepe3 oOpaTHbIE
YPaBHEHMS K PELLICHUIO TPUTOHOMETPUYECKUE (DYHKIIHH.
TPUTOHOMETPUYECKOTO YPaBHEHHUSI. BbinosHATH NpeodpazoBaHust
Pemenve TpuroHOMeTpUYECKUX YPABHEHUN | TPUTOHOMETPUYECKUX BBIPAKEHUMN.

Y UX CUCTEM, C IPUMEHEHUEM PemaTb OCHOBHBIE THUIIBI
KOMOWHHUPOBAHHBIX U HECTAHJAPTHBIX TPUTOHOMETPUYECKUX YPaBHEHUIN
METOJIOB.




[IpousBoanas. [Ipumenenue 11 Onpenenenne npou3BoaHou. [lpasuiia OnepupoBaTb NOHATHAMM:
MIPOU3BOJIHOM K PELIEHUIO muddepennpoBanus. [IponsBoanbie HenpepbIBHAs (PyHKINS; IPOU3BOIHAS
3a1a4y HEKOTOPBIX AJIEMEHTAPHBIX QYHKIUH. GyHKIUH.
['eomeTpuyecKuii CMBICI TPOU3BOTHOM. Hcnonb30BaTh reOMETPUIECKUAN
Bospacranue u yobiBanue GyHKINUH. 1 (pU3NYECKU CMBICI POU3BOIHON
OkcTpeMyMbl pyHKIU. Hanbomnsiiee u JUISl pPELLICHUS 3a1a4.
HauMeHblIee 3HaUeHUs (PYHKIIUH. Haxoauthb npousBoiHbIe
[Toctpoenue rpagpukoB GyHKUIUH. AJIEMEHTApHBIX PYHKIUH,
Brruncnenue npou3BoIHBIX CI0KHBIX BBIYHMCJSATH IPOU3BOIHBIE CYMMBI,
bynkumii. Pemenue 3a1ay Ha HaX0X/IEHUE MIPOU3BEICHHUSI, YaCTHOTO (PYyHKITUH.
HauOO0JIBIIET0 U HAMMEHbILIETO 3HAUCHUS Hcnonab3oBaTh NPOU3BOIHYIO IS
CJIOKHBIX (PYHKITUH. uccaeaoBaHus PyHKIIMN Ha
MOHOTOHHOCTb U SKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTaThl
HCCJIeIOBAHUSA K TIOCTPOCHHIO
rpaduKoB.
IIpumMeHATH IPOU3BOJHYIO IS
HAaXO0JKJICHUs HAWIYYIIETrO PEIICHUS B
MIPUKJIAHBIX, B TOM YUCJIE
COLIMAJIbHO-3KOHOMHUYECKUX, 3a7a4ax.
3HAKOMHUTBCS C HCTOPHEH pa3BUTHS
MaTeMaTH4YE€CKOT0 aHaJIn3a.
3agaHus ¢ napaMmeTpamu 7 Pemenue ypaBHEHNI, HEPABEHCTB, Boipaxats popmynamu
conepsxkamux mapametp. ['padpuueckue 3aBUCHUMOCTHU MEXK]TY
uHTepnperanuu. Pemenne cucrem BEJIMYMHAMH.
YPaBHEHU U HEPABEHCTB, COACPIKALTUX Hcnoab3oBaTh HUPPOBBIE pecypcbl
napamerp. JUTSL TIOCTPOEHUS TpapuKoB HyHKITUU
Y U3y4YECHUS] UX CBOMCTB
OBIIEE KOJIMYECTBO 34

YACOBIIO ITPOTPAMME




5.IIO0YPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnuecTBo yacos JIEeKTpOHHbIE
Ne Tema ypoka JlaTta usydeHust uudposbie
n/n Bcero Konrpoubnbie | [IpakTtuyeckue o0pa3oBaTesIbHbIEC
padoTHI padoTHhI pecypcsl
1 Pemienue nppanmoHanbHbIX 1
YpaBHEHU U HEPABEHCTB
5 Pemienue uppanmoHanabHbIX 1
YpaBHEHU U HEPABEHCTB
Penienue uppanmoHanbHbIX 1
3 YpaBHEHU U HEPABEHCTB
Penrenrie uppaniioHaIbHBIX 1
4 YpaBHEHUI U HEPABEHCTB
S | PemeHue ypaBHEHUIA, HEPABEHCTB U UX 1
CUCTEM TOBBIIIEHHOW CJIOKHOCTH
6 | Pemenue ypaBHeHUH, HEPABEHCTB U UX 1
CHCTEM ITOBBILICHHON
CJI0’KHOCTH
[/ | Pemenue ypaBHEHUM, HEPABEHCTB 1
Y MX CUCTEM MOBBILIEHHOW CJII0KHOCTH
8 | Pemenue ypaBHeHUIA, HEPABEHCTB U UX 1
CHCTEM ITOBBILICHHON
CJ0KHOCTH
9 | Pemenue ypaBHEHHUM, HEPABEHCTB U UX 1
CHCTEM IOBBIIIEHHOMN CII0KHOCTHU
10 | Pemienue ypaBHEHU U HEPABEHCTB, 1
coaepKalx MOJyIu
11 | Pemrenue ypaBHEHU U HEPABEHCTB, 1

COACPIKAIINX MOJYJIHN




12 | Teopema be3y. KopHu MHOro4neHOB 1

13 | ®opmyna HeroToHa 7151 cTeneHn OuHOMa 1

14 | Anroputm AeneHus C OCTaTKOM 1

15 | Tpeyronpnuk [lTackans 1

16 | KBagpaTHBI TpEXWIEH: TUHENHAS 1
3aMeHa, rpaduK, KOpHH, pa3IoKEeHHUs,
TeopeMa Buera

17 | KBagpaTHbII TpEXUJICH: JIMHENHAS 1
3aMeHa, rpaduK, KOPpHH, pa3IoKEeHHUS,
Teopema Buera

18 | KBagpaTHbIM TpeX4JIeH: TUHEWHAs 1
3aMeHa, rpaduK, KOPpHH, pa3I0KEeHHUS,
Teopema Buera

19 | Pemienue HEpaBEHCTB METOIOM 1
UHTEPBAJIOB

20 | KBagpaTHble HEpaBEHCTBA: METO/ 1
MHTEPBAJIOB

21 | KBagpaTHbie HEpaBEHCTBA: METO 1
MHTEPBAJIOB

22 | PannonanbHbIE HEPABEHCTBA: METO/] 1
MHTEPBAJIOB

23 | ApobHO-panmoHalbHbIE HEPABEHCTBA: 1
METOJ1 UHTEPBAJIOB

24 | IpoO6HO-panMoHaIbHEIE aNTeOdpandecKkue 1
ypaBHEHUSI.
OO6u1as cxema pelieHus

25 | Meton 3aMeHBI TIPH PEIICHUH 1
OpOOHO-PALMOHAIBHBIX YPaBHEHUI

26 | Metoa 3aMEHBI TIPU PEIICHAN 1

JpOOHO-pallMOHATBHBIX YpaBHEHUI




27 | MeTton MHTEpBAJIOB JIJIsl pELLIEHUS 1
anredpanvyecKux HEpaBEeHCTB

28 | MeTton MHTEpBAJIOB JIJIsl pEILIEHUS 1
anredpanyecKux HEpaBEeHCTB

29 | AnreOpanyeckue 3a/1a4u ¢ mapameTpaMmu 1

30 | AnreOpauydeckue 3aa4u ¢ mapameTpaMmu 1

31 | AnreOpauueckue 3aa4u ¢ mapameTpaMmu 1

32 | AnreOpaunyeckue 3a/1a4u ¢ mapameTpamu 1

33 | Utorosas pabora c anemerntamu EI'D 1

34 | UtoroBoe 3aHsTHE 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE
11 KVIACC

Ne Tema ypoka KoaunuecTBO yacon Hara JJIeKTPOHHbIE
n/m U3ydeHusI ¢ poBbIe
Bcero | Kontpoubnbie | Ilpaktnueckune Ilo Ilo | 00pa3oBaTe/bHEIE
padoThI padoThI wiany | gaxkry pecypchl
1 | IlonsTre QyHKUMH 1
) Tpuronomerpudeckue GyHKIHH, HX 1
CBOICTBa U Tpaduku
3 Tpuronomerpudeckue GyHKIHH, HX 1
CBOICTBa U Tpaduku
4 [IpeobpazoBanue rpadukoB 1
TPUTOHOMETPUUYECKUX (PYHKITUI
5 [IpeobpazoBanue rpadukoB 1
TPUTOHOMETPUUYECKUX (PYHKITUI
6 HccnenoBanue TpUroOHOMETPUUECKUX 1
byHKIMI
7 HccnenoBanue TpUrOHOMETPUUECKUX 1
byHKIII
8 Pemenue TpuroHomMeTpuyeCcKux 1
YpaBHECHHI.
9 Pemenue TpuroHomMeTpuyeCcKux 1
YpaBHECHHIA.
10 Perienne TpUroHOMeTpHUYECKUX 1
YpaBHECHHIA.
11 Perenne TpuroHoMeTpHUECKUX 1
HEPaBEHCTB.
12 Perenne TpuroHoMeTpUECKUX 1
HEPaBEHCTB.




Penrennie TpUroHOMETpUYECKUX

13 1
HEPaBEHCTB.

14 Pemenue cucteM TpUTOHOMETPUIECKUX 1
yYpaBHCHHM.

15 Pemenue cucteM TpUTOHOMETPUIECKUX 1
yYpaBHCHHM.

16 Pemmenue cucteM TpUTOHOMETPUIECKUX 1
yYpaBHCHHM.

17 I'padrik rapMOHUYECKOTO KOJICOAHUS 1

18 | IlpousBoHas 1

19 | IlpousBoHas 1

20 VYpaBHeHHE KacaTeIbHON K Irpaduky 1
byHKINM.

91 HccnenoBanue QyHKIMII HA MOHOTOHHOCTD 1
Y 3HAKOTIOCTOSTHCTBO

99 Touku 3KCcTpeMyMa U UX HAXO0XKICHHUE 1

23 | [loctpoenue rpadgukoB GHyHKITUH 1

24 | Tloctpoenue rpadgukoB GHyHKITUH 1
Haxoxnenue HanOopIero u

25 | HANMEHBIIETO 3HAYCHUI 1
HEMPEPHIBHON QYHKIIMN HA OTPE3KE
Haxoxnenue HaubobIero u

26 | HAMMEHBIIETO 3HAYEHN HEMPEPBIBHOU 1
(GYyHKIMM Ha OTPE3Ke
3amaun Ha HAXOXKJICHUE HAUOOJIBIIINUX U

27 | HAUMEHBIINX 3HAYECHUN BEJIUYNH 1

28 | 3amaun Ha HAXOXKAECHWE HANOOIBIINX U 1

HAUMEHBIINX 3HAUCHUHN BEJIMUNH




AnreGpandecKue 3a/1a4u ¢ TTapaMeTpaMu.

29 1
30 AnreGpandecKue 3a/1auu ¢ mapamMeTpamu. 1
31 AnreGpandecKue 3a/1auu ¢ mapamMeTpamu. 1
32 AnreOpandecKue 3a/1auu ¢ apamMeTpamu. 1
33 AnreOpandecKue 3a/1auu ¢ apamMeTpamu. 1
34 | UtoroBoe 3aHATHE 1
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




6. YYEBHO-METOJNYECKOE OBECITEYEHUE OEPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YYEHUKA

1. Amumor I A., Komsrun FO.M. M.B. TkaueB u np. Marematuka: aiaredpa u
Hayajga MaTeMaTUYECKOro aHaln3a, reomerpus. Airedpa M Hayajga MaTeMaTHYECKOTO
anamuza. 10—11 kmaccel: yue6. s 001mieoOpa3zoBar. opraHu3anuii: 6a30BbId U YriIyOI.
ypoBHU — M.: IIpocBemienue, 2021

2. Aranacsn JI.C., byry3o B.®., Kagomues C.b. u np. Maremaruka: anredpa u
Hayaja MaTeMaTU4YecKoro aHanuza, reomerpus. ['eomerpus. 10-11 xmaccel: y4eb. nms
oO1reoOpa3oBar. opranu3anuii: 6a3oBelil U yrayos. yposau / - M.: [Ipocsemenue, 2021

3. MopakoBuyA.I'. Maremaruka: anredpa U Hayajla MaTeMaTHYECKOro aHaIM3a,
reomeTpusi. AnreOpa U Hayanda MatemMaTuuyeckoro aHanuza. 10-11 kiaccel. yueOHUK IS
obieo6pazoBarenbHbix orpanusanuii. B 2 4. Y1./A.I'. Mopakosuu, I1.B. CemenoB. — 9-¢
u31., crep.- M.: Muemo3una, 2020

4. MopakoBuyA.I'. MartemaTuka: anredpa W Hadajlla MaTeMaTHUYECKOro aHaJIH3a,
reomeTpus. AnreOpa U Hayanga MatemMaTuuyeckoro aHammza. 10-11 kimaccel. yueOHUK IS
oO1reo06pa3oBarenbHbIX orpanu3anuii. B 2 4. Y2./A.I'". MopakoBuy u 1p. — 9-e u3s., crep.-
M.: Muemo3suna, 2020.

METOANYECKHUE MATEPHUAJIBI JIJIS1 YAUTEJIA

1. Maremaruka. BeposTHOCTh U cTaThcTUKA: 7—9-€ KilacChl: 0a30BbIil yPOBEHb :
METOJIMYECKOE TTOCOOUE K MPEIMETHON JIMHUKM YY€OHUKOB 1O BEPOSITHOCTU U CTATHCTHKE
. P. Bricorikoro, . B. Amenko nox pen. U. B. Amenko. — 2-e uzn., crep. — Mockaa :
ITpocsemnienue, 2023. — 38 ¢

2. Maremaruka: anrebpa M Hayajga MaTEMaTHYECKOTO aHalu3a, TEOMETpPHS.
I'eomerpus: 10—11-¢ kmaccel : 0a30BBId M yrayOJEHHBIM YPOBHH : METOJHMYCCKHC
pekomenaaruu Kk yueonuky JI. C. Atanacsna, B. ®@. byry3oga, C. b. KagomiieBa u np. —
Mockga : IIpocsemienue, 2023.

3. ®émopoa H.E., TkauéBa M.B. Maremaruka: anrebpa u Hayana
MaTeMaTH4eCKOro aHaiau3a, reoMeTpus. AnreOpa ¥ Hayajla MaTeMaTUYECKOrO aHalu3a.
10-11 xmaccel. Meroamdeckue pexomeHpanmuu kK yueOnuky IIILA. Anmmona, FO.M.
Konsaruna, H.E ®énoposoii u np.: M.: U3natensctBo «lIpocBemenue», 2023 roq

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

1. Topran noaroroku Kk EI'D «®okcdopa»: https://ege.foxford.ru

2. Topran moaroroBku k EI'D «Pemry EI'D. Cnam ' A»: https://ege.sdamgia.ru/

3. Poccwiickas anmexrponHas mkodia: https://resh.edu.ru/

4. OwunailH cuctemMa KOHTPOJIsl, TOBEPKU U Koppekuuu 3Hanuil Onnaiin-Tectllan:
https://onlinetestpad.com/

5. Poccuiickas mnardopma Part.a (Tpenaxep nmo maremaTuke u (QuU3MKe C 4at-
oorom): https://parta.school/

6. OOpasoBaTenbHBIN UHTEPHET-PECYPC TSI MIKOTHHUKOB, YUUTEICH U POAUTENICH
«SKmace» https://www.yaklass.ru


https://ege.foxford.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://onlinetestpad.com/
https://parta.school/
http://www.yaklass.ru/

	Цели курса «Математическая грамотность»
	В рамках указанных целей решаются следующие задачи:
	Решение уравнений, неравенств и их систем Числа и вычисления
	Преобразование алгебраических выражений
	Рациональные алгебраические уравнения и неравенства
	Задания с параметрами
	Тригонометрические функции (7 часов)
	Решение тригонометрических уравнений и неравенств
	Производная. Применение производной к решению задач
	Задания с параметрами (1)
	Гражданское воспитание:
	Патриотическое воспитание:
	Духовно-нравственного воспитания:
	Эстетическое воспитание:
	Физическое воспитание:
	Экологическое воспитание:
	Ценности научного познания:
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Общение:
	Сотрудничество:
	Самоорганизация:
	Самоконтроль:
	Уравнения и неравенства
	Функции
	Текстовые задачи

